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INTRODUCTION

Integrating computers into the school curriculum cdn expand educational

opportunities for students. However, without particular attention to equity issues the

computer revolution has the potential to widen the gap between odvonfcged and

disavantaged; male and ‘emale, majority and munorlfy students. It is our goal to prevent

this from ovcbrrlng. This notebook is desngned to provide resources to educators

interested in using computers to increass opportunities for a!l students:

The first secflon, "Compufer Equufy " presents an overview of equnfy issues as
fhey relate to computer education as well as a short summary of those issues:. Several
articles discuss various aspects of the computer equity problem including equal access of
the advantaged and disadvantaged, madles dnd females and majority and minority
students; tracking through different instructional uses of the computer; and exposure to
bias, stereotyping and negative values present in educational softwadre.

The second section, "Seeking Educational Equnfy In An Information Society"

presenfs an_overall context for planning equitable educational programs in an information

soc»efy. These moferlols e>ip|ore ‘the follownr‘q |ssoes., an economlc context for

fhrough fhe use of fechnology, and developlng a strategic plan for change.

In the third section, "Instructional Uses of the Computer," several articles are
included for both odmlnlstrofors and tedchers, including d chart outlining instructional

uses of the computer; a review of the research on the effectiveness of computer-assisted

instruction;. an article discussing how to use data banks to assist educational
administration; teaching and learning; a short discussion of how to manage a classroom

with 25 students and one_.computer, and suggestions for effective uses of the
microcomputer for central office administration.

central issues in evoluoflng educational soffwore as well as severdl instruments for
evoluoflnq the qudlity of the softwadre. Addlhonolly, dan equity evaluation instrument hds

been developed for use with other instrurnents that often fail to adequately oddreSS

equity issues.

The fifth section; "Statistical Overview: A Look at the Labor Force;" includes

several tables that present trends in education and labor: These tables proinde essential
information for educational planners.

Flnolly, fhere dare severo| oppendlxes WhICh provnde references for oddmonol

-ﬁformoflon and resources. These appendixes include sources of software reviews; a list
of software clearinghouses, sources for additional information, educational publications

about microcomputers and a qlossory of key computer terms.
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A. Compufer Equity

This chapter reviews the issues related to computer equity: It includes the
following resources:

e "Computer Equit': An Overview of Issues,"

developed by Shery! Denbo, Director, Mnd—
Atlantic Center forRoce Equnfy, summornZes B}

COMPUTEr eQUItY ISSUES: + i ivanneeoneseioseseeennneennneesssss Azl
e "Computers and £ Equity: A Microgram," The
Computer Teacher, March 1983, provides an
outline of what educofors can do to help assure
ffffffff iiiisaiaaasaies AB

CUi’ﬁDUféféQUify. T T iisessisiass s

e "Second-Class Citizens?" Psychology Taday,
March 1983, discusses various aspects of the o
equal access of females to computer edUcation. « v veweeeeeneenees s AZID

e "Micros and the Disadvantaged: Why We're

Missing a Great Opportunity,™ _ -
Elecfromc Leommg, March, 1983, discusses the

8 "Can Computers Close the Eauc,afiohcij Equity
Gap?" The Civil Rights Quarterly, Fall 1982,

critical issue for MiNorities: & i i i eseieeneennennns

"Equal' Access to Computers in Education Could

Become Major Issue, Experts Warn,"

C. Euchner, Educcm0n Week,; March 2, |983

provides general lnformcmon obouf,the ,unequdl R
distribution of resources in school districts. «v.veveeeeeeenenenese.. A-20

® "COmDUfEr FEGF," EdUqu"" I

September 1983, reports male dominance of

enrollments in compufer courses with squesflons

for addressingequity i iiiiiiiiiiiiiiiririininiinaaasaesss A22

"Equity i'n' (:'cs'mpmér Eaucml'oh," Educational

microcomputers are wudenmq fhe gap. befween rnch
and poor, créating a new type of disadvantdge,
thie compUier MONItErate v v v v e vt v ot oeeoeeseeessesssennneses

A-23

e "Computers Give Pcor Kids New Disadvantage,"

The Washington Post; September 12, |983 summorlzes

15§6é§?é|5fédfocompdierequufy . =
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COMPUTER EQUITY*

Why Emphasize Computer Equity?

As the computer becomes the universdl medium through which we conduct most of
our professiond! and personal activities, computer literacy will become a basic skill.. At

a recent mational conference, a U.S: Deporfmenf of Labor official predicted that by
1985, 80% of al! jobs will require some krowledge of computers. Computer-related

occupohons are expected to be the most rapidly growing occupational group in the
economy over the next decade. .

In the midst of budgefﬂry concerns ond lncreosed publlc demond for servnces,

educational ieaders must identify the kmd of Iecrmng that will be demanded by the

technology of the 2|5f century. As fhe nation  moves from an industrial to an

informational society, schools must accelerate the process of preparing all children to

live in a new economic world. It is becoming increasingly obvious that computer literacy

will be a central part of that preparation: It is important that all students learn the

technical skills they will need as productive individuals. With computer education a
growing part of the educational process; computer equity becomes a growing concern.

As compufer Ilferocy becomes a basic skill; equal access to and porflcxpoflon of
all students in computer instruction becomes essennol This is the concept we are
labeling computer equity. . Equity efforts require awareness; action; and the flexibility to
employ different approaches to meet diverse needs. Computer equity requires close
exdminination and re-examination of:

™ how students qgoin access to computer literacy and computer-assisted
instruction

whether decisions about the appropriate educational softwdre are influenced
by the race or sex of the student

. whether software subtly communicates race; sex; or learning style biases

Computer Access

Sfudenfs who db nof gain. early access fo compufers and quollf/ e'iuuoflonol
software will have their potentidl severely limited. Middle and upper class parents who

dcquire home computers are painfully learning that the older one gets, the more difficult

it is to vnderstand and use computer technology: These parents see their three-year-olds

master on the home computer what they at 33 have difficulty mastering:

*Deve loped by Sheryl Denbo, Director, Mid-Atlantic Center for Race Equity.
Permission is granted to duplicate and use this moferlol as long as creduf is glven to the
auvthor and the Mid-Atlantic Centers:



(‘ommon use of the compufer in the publlc and prlvofe secfors means that we have
fhe capacity to access and utilize large data banks of information. \Ne have at our

fmqerflps mformof'on whlch formerly requlred an enormous amount of tlmel enerqgy,

money and talent to retrieve. With this kind of capacity, InleIdUCllS in every discipline

will be able to moke enormous breakthroughs.

It is llke,ly that children who gdlﬁ access to the computer at increasingly younger
ages will be able to make breakthroughs that were considered impcssible at any age. It
becomes painfully clear how great the difference will be betweer. children who have been
exposed to the computer edrly and children who have not.

At least in the short term the disparity between the advantaged ard the

disadvantaged has the potential to become severely exaggerated. As middle class
families acquire. home computers and as prosperous schoo! districts rapidly integrate
computers into the curriculum, the disadvantaged families and poor school districts may
be_left behind. Until the technology -becomes widely affordable, the children of the poor
may suffer permanent disadvantage.

Once compofers ore m fhe scﬁools c mojor concern becomes who gefs to use

for. computer time? Will tedchers or students themselves consud'ar comp,ufer,f,ume moré
or 'ess important for certain groups of students bdsed on level of dcddemic achievement,
sex, race, ethnic group, learning disability or socioeconomic class?

Computers, traditionally viewed as "number crunchers,” may be characterized by

some, along with mathematics; as @ "male domain." Studies of elementary school

students reveal sex-related attitudes about mathematics aptitudes from as early as third
grade - with both sexes considering mathematics to be a male subject. Sex-stereotyping
by both boys and girls seems to adversely affect the mathemdtical dchievement of girls

m hlgh schools. l'-Lelmgs of onx:efy expenenced by females when confronting anything

| We do not know fo what extent stereotyping and anxiety that affect female
performance in math will also affect participation and performance in computer

education. ﬂ'\e belief thdt computer aptitude is reldted to rmath aptitude could influence
a teacher's decision to assign female students time on fhe computer. It could discotrage
femdle students from taking ddvantage of obportunities to learn about computers; and
keep them from explorlng coniputer- -related occupations. The underrepresenfoflon of

femoles and minorities in advanced math and science courses and in scientific

occupations has been well documented: The extent to which tnese factors will affect

enrollment in compufer instruction and computer-related occupations is yet . be

determined.

) Reseorch Indl cates Thof block moles d’emonsfrofe posmve attitudes toward
legrring math and science ir elementary and junior high school and their performance is

not affected by math anxie'y. By high school, black male performance declines,
seemingly affected by negative teacher expecfoflons. Teachers tend to see bldck

students as lower achievers ond. white students  as hlgher achjevers €ven when
performance is identical (Woodworth and Sdlzer, |971; Antoropolis, !972; Crowl, 1971).

Teachers also tend to classify mathematics as hlgher order learning and; therefore,

inappropriate for the black students whom they perceive as lower ochlevers. Thus it

seems likely that math and science may be perceuved by many teachers as a white-male
domain; and that the most posmve expectations are communicated to white males.



Once ogom we do not yet know if teachers' attitudes about minority porhcnpcmon

in math and: science will "splll over" and affect black pdrflmpcmon in compufer

education. However; with a limited number of compofers in eact school, there is a

danger that student selecfion for computer experiences may be affecfed by student
anxiety and teacher and student stereotyping.

Bias in Computer Programs

In addition to the quesﬂon of who uses fhe compufer once it is ovmloble in the

schools, there is the concern_of how the computer is used. What kinds of skills will be
taught with the computer? Educational programs may reflect the biases of the teacher

or program deve lopers. Teachers may tend to underemphasize the need to develop higher
order skills with students who have been labeled low achievers. These students moy be
trdcked into drill and prdctice progrdms dnd never tdught computer programming or be
exposed to more exciting simulations that build higher order skills. Since teachers are

more likely to label black students as low achievers even wheri their performonce is
identical to white students, it is possible that teachers are more likely to give black

students drill and practice,; and reserve simulations and programming, which teach higher

order skills; for. white students: In short, white students may be taught to control the
compufe. while black students are taught fo see it as a task mosfer.

higher order skill bunldmg fhrough simulation ‘and educational gaming while femole
students are frocked primarily into word processing and record keeping. If some students

are given word processing and drill and practice and others educational gaming. and
sumulcmon, time on the computer may be used as a reward for certain groups of students

and as a punishment for others:

software may be more attractive to students with 6 Bdﬁlemor Ié&FFnHé §?y|e. For

exomple, lf is pcsssible thcf the current emphasis on competition and violence in

computer games cnd in some computer-assisted instructional pdckages may make

computers more appealing to male students: Finally; as with textbooks; coriputer-
assisted instructional packages may contain race; sex and language bias; stereotyping,
and exclusion or underrepresentation of the accomplishments of fermales and/or

minorities.

Conclusion
In today's rapidly changmg society, an individual should be prepared to pursue ds

many as three or four careers in a lifetime. The need for this flexnbnhfy will become ﬁ\e
rule rather than the exception. Eli Ginzberg has advanced the thesis. that,

in the
structural transformation that has taken over the U.S5. econmmy in the last 56 years;
human capital has become the critical input that determines the rate of growth of the
economy and the well-being of the population. It is our role as educators to ensure that.
the combination of new knowledge from research in coanitive science and the revolution
in low-cost information technology will significantly improve the quality of education for
all of our sﬂi'déh'f’s, thereby increasing human capital and improvina productivity. To
accomplish this it is essential that we pay careful attention to the issves of ccmpuoter
equity.

b~
[



SUMMARY OF EQUITY ISSUES

Issues reldted to computer equity for students who are disadvantaged, female, or
members of racial and/or ethnic minority groups fall into three areas: (1) access to
comoufer hfcrocy ond compufer—qss:sfed msfrucflon, (2) frockmg fhrouqh dnfferenflol

software. Key questions for each of these three areas follow:

. ACCESS TO COMPUTER LITERACY AND COMPUTER-ASSISTED INSTRUCTION

A. Do school districts with lower tdx revenues have fewer computers than do
districts with higher tax bases?

B. Are the schools with the fewest computers situated in lower so{:noeconomlc

neighborhoods where parents are less likely to have personal computers in

their homes?

C. Within on individual school district, dre there fewer computers in schools
with less influential and/or less affluent parent groups?

B: How are students selected for computer instruction? Are computers

considered more appropriate for certain groups of students on the basis of

their academic ochievement, sex; race/ethnic group; learning disability or
- soc:oeconoml,c level?

E. Is the math anxiety sometimes experienced by females transformed to
machine anxiety that limits female students' access to computer
technology?

F.  What role do tedcher and student expectdtions dnd stereotyping play in the
selection of studenis for computer flme"

G. Is there dnfferenflol access to staff developmenf activities so that feochers

of certain students (minority, handicapped, lower achieving students) are less

likely to _have occess to computer literacy and computer-assisted
instruction?

2. TRACKING THROUGH DIFFERENTIAL INSTRUCTIONAL USES OF THE
COMPUTER

A: Arre;- ‘higher ochlevmq #Udenfs Usmq fhe compufers for sumuicmons and

achievers are restricted to drill and practice ocf:vnfles”

B.  Are madle students given opportunities to explore higher order skills and
simuiations while female students' opportunities focus primarily on word
processing and recordkeeping?

€. s fime on fhe compufer seen ds a reward for certain groups of students dand
ds d punishmernt for others?

A-4



3. EXPOSURE TO BIAS, STERENTYPING AND NEGATIVE VALUES INHERENT IN
THE EDUC, TIONAL SOFTWARE

AL Does - educational software emphasize one ledrring stvle thdt hds a

negatis : impact on certain groups of students on the basis of their rdce,

ethnie group; sex or cultural background?
Poes the educational software use lanquage that reflects bias on the basis of
race; sex; ethnic group or disability?

[as ]l

C. Does the educational soffware {text or graphics) reflect stereotyping on the
basis of race; ethnic group; sex or disability?

D.  Does the educationd! softwdre present the contributions of racial and ethnic

groups, females and males in unrealistic and/or historically inaccurate ways?

E. Are females and minorities excluded from or underrepresented in either the
text or graphics of the educational software?
F.  Does the educational software employ violence or extreme forms of

competition for ecither instruction or rewards for successful completion of
the instructional task?
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This month's MICROgram deals with two important social and
ethical issues facing all computing educators. We hope that

the information, ideas; and suggestions presented will help

our readers think through their own responses to the problems

. -and opportunities implicit in these issues.

Computers & Equity

SCHOOLS HAVE A RESPONSIBILITY TO PROVIDE COMPUTER EXPERIENCES- TO ALL

We are encouraged whenever we hear people in educational computing speak out about

the need for equitable distribution of computing knowledge and computers themselves
among the economically less advantaged. One of the more articulate statements
about this pressing problem appeared im a recent issue of Info World, (January 31,

1983) written by William Puetz, a student of applied computer science at Illinois
State University:

"The most critical problem we'll face by pushing for computer literacy

is a widening split of the already strained divisions between social
and economic classes. The only children truly able to achieve familiar-

ity with computers will be those of parents wealthy enough to support
their quest for knowledge:

The ghetto child won't have quite the same opportunities for exposure

to computers -- his gateway to computer literacy will be closed. Not
. only is this morally objectiomable, it is a potential catalyst for a
‘social upheaval we may not survive. Pushing the underprivileged
deeper and deeper into the gutter can't solve any problems; but assur-

edly will create problems we cannot cure.

It is imperative that we not blindly pursue this goal of computer liter-
acy. We must closely examine the directions in which the Information
Age is sweeping us and®avoid conflicts with which we cannot cope. Com-
puter literacy can mean significant and valuable alterations to our __

future, but it will be a positive development only when it is available
to all."

5O Box B39, Water Mil_N.Y_ 11976 s Nonpioll « Consumer SUpported « Unbiased
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Mr: Puetz's words prompt us to urge all computing educators to work together to mak‘

computer 1iteracy and computer use available to the less economicaily advantaged

members of our society -- on a famiiy basis: The more we observe the spread of

knowledge about computers in our society; the more we are convinced that learning
about computers is a family ]earning eiperience Certainly many of the middle-

even though their children may have ready access to computers at school Educators
i

should recognize this phenomenon and work with it -= for all families. {

Schools should offer hands-onm workshrns for parents in order to put them in direct

touch with how their chiidrenm are using computers im school -— and to show them _ways

they can work with their kids at home to extend and enhance those in-schooi exper-

iences. Parents who have purchased or are thinking about purchasing a home com-
puter will be very grateful for this help.

But what about those families who can't afford to buy a home computer’ ‘This; of
course, is the hard-core of the computers and equity issue. It's a2 hard-cotré problem
thét S got to be dealt with by educational policy-makers, school boards, and legis-
lators across the country before, as Mr. Puetz put it, "The only children truly

able to achieve familiarity with computers wiil be those wealthy enough to support

their quest for knowiedge. The time is now, if we -- as a society -- are to avoid

turning today's economic imbalances among our families into a permanent intellectual
disenfranchisement for the less well off.

PUBLIC EDUCATION'S PAST ACHIEVEMENTS AS A MODEL ‘

If this is to be avoided; the public schools of this country must accomplish the

same sort of job they -omce did- for verbal literacy with the task of computer liter-
acy. During the early decades of this century when public schools undertook the
job of teaching verbal literacy for our society, local schools taught the kids dur-
ing the day and conducted "night schools'" for their parents and their older working
brothers and sisters during the evening hours.

But the teaching and learning of verbal literacy required only simple inexpensive

readers and simple composition books —-- not expensive high-tech equipment. 4nd

once basic verbal literacy was achieved; the newly literate could turm to the public

- --_ - Z — - Y ___ - - - I ___ -

iibrary for free; at-home access to a constantly updated supply of free reading
materials. (Access_which was achieved without the use of copying machines and

infringing on a publisher's copyright.)

WHAT ARE THE CHANCES FOR SUCCESS?

Given these differences in expense and access between verbal and computer literacy,

what are the chances that our public schools and our public libraries can provide

the 20th century as they provided to verbal literacy during its early decades7
Some will say those chances are not very great. But we hope others Wi;l,FFYHFg,,,

iricrease those charices by helping to develop creative; provocative policies within

their schools; their communities, and their states that will increase the chances

of success: While they are at it, they might even get the Congress to ‘consider
broad-based computer literacy legislation to replace the narrow_"'Apple Bill" that g
the U.S. Senate, correctly; has rejected as serving a ''special interest." The, ‘

pcselbility that all this will happen may riot seem very great at the moment: For
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instance, at present we know of only one school system (Houston, Texas) that 1is
actually implementing & policy of free at-home access to computers accompanied by
free parect training in the at-home use of computers. We urge other school dis-
tricts to follow Houston's example.

We also suggeét that district school boards consider adopting an extension of the

policy suggestion wade in last month's MICROgram (February 1983-Vol. 1, #3;). Our

suggestion was that all parents who attend school-sponsored computer literacy work-
educational discount and extended warrantee and service agreement that schools are
in a position to demand from manufacturers. Under such a policy: parents benefit,
(thHey get a discourt and iiore service) the school benefits (by having home-school

computer compatibility), and the school's computer vendor bemefits (by potentially

being able to sell many more computers to homes than he'd probably ever sell to the

tocal school):

Under such a policy; everybody seems to win. Everybody, that is, except those
families that can't afford to purchase a computer a even a 20-307% discount. Tt
seefis to us that a variation on the Houston plan of f'ree at-home computer access
can be used to help these economically disadvantaged families. The variation would

go like this: for every nth computer the school's vendor sells to the parents who

can afford to buy ome; the vendor ¢or, more likely,; the manufacturer) donates a
computer to the school. These donated computers are then made available to dis-

literacy training. We think such a policy is worth trying. We could begin by

aiming it at the 11 million families the Census Bureau says are below the poverty
level. If you think your school board ought to comsider this approach to the
computers and equity issue, you might want to direct the board's attention to the

current issue of the American School Board Journal; (March 1983) where we have

The Copying Problem

ETHICS IN MICRO-COMPUTING: TO COPY or NOT TO COPY

Computing educators are often forced to face the ethical issues of whether or not

to copy commercially marketed software for our undeniably legitimate educational
use: Understanding the real issue here is of primary importance: by deciding to
copy are educators teaching students; by example, that copying data from copy-
righted discs or tapes (other than the usually allowable making of a back-up copy)
is permissible? Disallowing the iSSue of whether the software and courseware

industry understands the needs of the educational community (and the educational
community's responsibility to the companies it does business with) administrators
and teachers should take a very careful look at how their attitude regarding soft-

ware piracy may infiuence their student's behavior.

Supreme Court has just decided the video-tape copying controversy and a major univer-

The response, "Everyone's doing it!" is not acceptable; ethically or legally: The

framework for dealing with this important ethical issue: They can do this for
A=8 : Copyright 1983 by EPIE Institute
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their students by (1) chalienging a system that says software pIracy, althogghi

undetectable and easy; is permissible and (2) airing this issue openiy in meetings

with students, colleagues, school boards; and parents:

Of course, for every protective device written into a_piece of software; a way around

w1ll be found. In fact, often the protection dev1ce itself is seen as a challenge

equation. Educators must be careful not to subtly reinforce these attitudes in their

students; and to air the ethical issues involved:

Of course; there are those who will respond to the above with: "Ethics should be
taught in the home." True, but not solely in the home. If we, as educators, choose

to avoid the software piracy issue by using the "at home' escape hatch; are we
justified in calling ourselves educators? Or even law—abiding citizens?

We urge you to discuss this issue in your school district: As an aid to making your

discussions as informed as possible; we want to call your attention to some things

that are going on in the marketplace in response to the copying problem.

1. Backap cepies must now be provided to consumers by law in some states,

either at low cost or, better yet, as part of the original purchase
price. This obviates the need to copy, using "backup" as a ratiomalization:

2. Multiple machine license - a license to copy at a discounted rate can be

issued to an individual school principal for use in an indiv1dual building.

3. Local nétﬁork licensé - in §Chool§ Ghéré ﬁicros aré tiéd to a central

software may cost two or three times the single sale price, negotiable

with the anufacturer.

It is Eﬁﬁoféd that Radio Shack and Gregg/McGraw Hill are granting multiple sale dis-
counts of 50% on ten or more pleces of educational courseware. Distributors and
retailors are rebelling at selling to school districts where copying is condoned
or actually encouraged by teachers andlor administrators.r In sote districts (in

éEéad in writing, against copying -- assessing penalties for those caught in the

act. We are told that distributors fiock to these areas; knowing their products

will be protected; and often offer gemerous discounts to those schools.

law school consumers must cooperatively reinforce those companies that areitrgigg

to come up with reasonahle and affordable alternatives to the practice -- and the

teaching -~ of illegal behavior.




Within a few years, according to
eame industry estimates, computers

will be the primary tools in 25 percent
of all jobs. Increasingly, computer lit-
eracy is becoming an essential skill in
the marketplace. One computer ad, for
examiple, shows a young job applicant

sinking lower and lower in his chair as
he is forced to admit that he does not
know how to program.

Children. who are exposed to com-
puters early on are most likely to de-

velop “computer efficacy,” learn pro-
cedural thinking and programming,
and develop the sense of mastery that
will encourage them to tackle more
complex computer tasks.

The cuilture of computing is over-
whelmingly male. With few excep-

tions, men design the video gamies, -

write the software, sell the machines;
and teach the courses. Most games, ac-
cording to Dan Gutman, editor of Vid-

eo Games Player; are_“designed by
boys for other boys.” Until recently,
boys outnumbered girls in program-
ming _courses and in computer
camps by as much as eight to one. {In

recent years, however, according to of-
ficials at several compiiter camps; the
enroliment ratio has dropped to about
three .to one.) If this bias leads to an
equivalent gap in competence and con-

fidence, the girls of today will un-
doubtedly become second-class

citigens. .
At first; computing is a strange and
potentially humiliating activity, and

girls need to be encouraged to take the
initial plunge. The stylized nature of
computing, and its arbitrary cotiveii-

tions; can be threatening: But those
boys and girls who do acquire some

proficiency usually advance rapidly.
They learn discriminating attitudes to-
ward games, machines, software, and

programming styles. They learn to

Reprinted from Psychology Today, March 1983.
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IKE THE POOLROOM
i OF YESTERDAY,
TODAY’S VIDEO AR CADE
HAS BECOME A MALE
PRESERVE, WHERE BOY, S
GATHER TO TEST |

THEIR SKILL. |

i

i
I
|

" work their way through the complex—
ities of computing syntax, devxces and
programs. And they ]eam the lan-

guage and values of “hackers”’—those
who spend most of thexr free time
“foo]mg around” with computers

. Most children receive their initiation
into the world of computers by playing
video games in the arcades, at homie;
or at their local computing center. One
study of children who had home com-

puters found that 67 percent of those
over 12 aiid 88 pérééii't iiridér 12

other activities.
The video arcade is a den of teenage

male culture; a place where teenage
- boys gather with their buddies. Occa-

sionally they 7brmg their girlfriends,

whose main role is to admire the per-
formance of their boyfriends, not to

play themselves: In an informal sur-
vey we made on several busy Satur-
days in a suburban Pittsburgh shop-
ping mall, we found the video arcade
populated overwhelmingly by boys. Of

the roughly 175 _people we counted,

groups of girls playing the games; all
the other girls were with boys: Not
once did we see a girl playing alone.
The software sold for home comput-
ers offers an array of land battles;

space wars, and other forms of de

struction; _as_ well as typxcally male
sports. This bias is reflected'on the col-
orful covers of the game packages On
the rack in one store; for example, we

found such games as Olympic

Decathalon- (four _male .. athlétes on
the cover), Cannonball Blitz (fxve men
in battle), and Swashbuckler (seven
pirates). In all; there were 28 meh and

\,

\’\A-ll

only four women depicted on the game
packages that we saw on this rack.
This bias is unlikely to attract girls to
such games. =

In the arcades, however, thmgs are

beginning to change. For example;
Pac-Man, and_a dolled-up version
called Ms: Pac-Man, seem to appeal es-

peela]]}j to girls. This year; each of

these arcade games produced record

sales of nearly 100,000 machines. In-

dustry executives; trying to take ad-
vantage of the still largely untapped

market of female players, are turning

macho video games desigried with
enough’ whimsy_ to_appeal to_ girls.
(See “Crosstalk”: Play, page 10.)

Computer stores are also an alien
environment for most girls and women
by virtue of the very products they
stock: Most women are not familiar
with electronies equxpment wires, and
related accessories: This comes as no
surprise, since the first customers for

these stores were mostly male elec-

wes@,,!e,fa% e,‘?@n@?,?t‘”ﬁ%
The operators and sales people are

maiily male, usual]y young, and of-

ten fervent advocates—to male

customers—of computing as a way of
life,
Everi_the educatlona] software de—

signed for children bespeaks a young,
ford psychologxst points out, “One
sees...a variety of presumably edu-
cat:ona] games that involve the same

themes of war and violence that are so
prevalent in video-arcade games; and
another large class of programs that

basketball, and football, In the game

of Speilmg Baseball; for instance; the
chlld’s reward for supenor perfor

puter’s team. When onie watches chil-



dren exposed to these games; it is hard
to avoid the conclusion that these
choices are not optimal for mterestmg
girls in_the world of computers.”
Another obstacle for girls entéring
the world of computmg is the visual

through space, dodging a.sterpxds, and
shooting down alien battle cruisers are
all spatial tasks. They require gquick

Judgménts of spatml relatxonshlps and

marneuvers based on those judgments.
Accumulating evidence suggests that
boys, on average, have an advantage
over girls in just such spatial abilities.
In_a thorough review of the field in
1974, Eleanor Maccoby and Carol
Jacklin; in The Psychology of Sex Dif-
ferences, confirmed the fact that boys
excel in visual and spatial skills, par-
ticularly in tasks that require depth
perception and solving mazes—both
essential skills for many video games:

(Of course, these dlfferences may also

different styles of child-rearing for
boys and girls).

One would expect from these re-
search findings that boys would easily

outscore girls on most video games,
and that girls’ supposedly inferior spa-
"tial abilities may be discouraging them
from competing in the arcades. But in
fact; girls can score just.as mgh as

boys on video games—if given a

chance to master them: Carl Berger,;
professor of education at the Universi-
ty of Michigan, gave 100 boys and
girls. a chance to practice on a non-
warlike—and therefore sexually

unbiased—video ‘‘dart’’ game in which
the players estimate the position of a
rising balloon, and then try to pop it.

At first; the girls in this study did
warse than the boys. But after practic-
ing for 10 complete games each; the
girls began performing as well as the
boys.

Finally; the computing culture ap-

peals to the rebelliousness of teenage
boys Indeeq, the professxonai comput-
ing community preserves many
counterestablishment attitudes. Some
hackers engage in such borderline ac-
tivities as pirating software, unlocking
telephone lines, or gammg illicit access

punk who prides himself on _his tal-
ents at breaking codes; illegally copy-
ing computer games, and overloading

time-sharing 3ystems. Some even send

electronic chain letters that can over-
whelm networks. Children generally
are not taught any computer eti-
quette; on the contrary, they are ex-
posed to mostly male role modeis who
teach them to break rules. As their
gkills increase, children on a system

shared with adults can be truly.de-

school at €arnegie-Mellon Hmversny,
for example; boys purposely ran pro-
grams using so much memory that
the entire  system's  capacity was
swamped. The network for the entire
university “crashed” to a halt:

__ All of these observations suggest
that thgﬁrrfnglre bias in the culture of
computmg may explain the difference
in girls' and boys' attraction to com-
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machines; of street-corner society
transplanted to a terminal room. Hard-
ly the kind of world girls find enticing:
We believe, however, that there is
rothing intrinsic’ to computing that

should discourage girls. The social as-
pects ‘of computer use appear to be the
main stumbling blocks: In fact; the
very first computer programmers
were wormen, hired by the Navy dur-

ing World War II to calculate shell tra-

signed to prog'l ot it. fljlgy became

known.as_the “ENIAC girls.” Unfor-
tunately, it was because programming



— IRLS SHOULD NOT
BE DISCOURAGED
BY COMPUTING.
PROGRAMMING IS MORE
LIKE FOLLOWING
A RECIPE THAN
. FIXING A BIKE.

was mmally viewed as an oc"upatlon

of low importance that it was assigned
to women.

There are s:gns h0wever, that glrls
are finding their way into the wdrld of

is female: For example at MOunt
Holyoke, a women’s college; 50 per-
cent of this year's graduates have

used computers in their courses—up
from 15 percent seven years ago. Ac-
cording to John DurSO, professor of
the _number of
terminals _available to “Mount Hol-
yoke students has increased from one
to 40 over the same period. ““The basic

Some people claim t,hatiilrftle can be

done to_increase girls’ interest; be-
cause of sex differences in early so-
cialization. Recent surveys. have
shown large differences between hoys
and girls in acquiring sex-linked skills.
Young boys; for example; are more
likely than girls to be able to repair a
radio or bicycle; girls are more likely

I\D |
o &0

to be able to cook a meal or repair
clothes.

Biit compiiters are not machmes in
the traditional sense. The essence of
computer literacy is really procedural
thinking. There is no evidence that

girls are deficient in this respect; or
that their early training and interests
are inconsistent with it. Indeed, com-
puter programmmg is more like fol-
lowing a recige or pattern than fixing

a bike: If some of the initial alienating
elements were removed, girls would
be as likely as boys to take the steps
toward computer efficacy.

To what degree are sex differences

in game choice cultural? One.clue may
be the large number of women playing
video poker, 4 fiew and relatively rare

addition to gamblmg casinos: Anyone
who goes to a casino will see strong
sex differences in the choice of games:

en gravitate to craps .and
poker—confrontational, aggressive,

put-yourself-on-the-line games. Wom-

en play less competitive games, like

slot machines; . which, unfortunately;
offer worse odds.
_The appeal of video poker for wom-

en; however; suggests that poker is
not inherently distasteful to women,
but rather that ordinary poker, played
face-to-face; is somehow less attrac-
tive. We guess that poker and craps

are both dxsconragecLand discourag-

line activities; and playmg them usual-
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ELECTRONIC LEARNING

sarch 1983 MICROSAN D
THE

DISADVANTAGED

WHY WE’RE MISSING A GREAT OPPORTUNITY

“Them that got is them thatget" - they will ot havgfhargi that exposure.

Th e = —-RayCharIés __ And we're disappointed that within the vast

em;icrqc 9 ',nflite,: _ (and growirig) volurie of hterature dealing

PP elp narro ¢ D e — with the educational i impact of microcomputer

could ip a w ﬂze R hen Ray Charlesﬁgsgdﬁtgsﬁmg that technology, so little attention seems to have

gap betweelf; Olﬁ' soczety S line,; he probably wasn't thinking of been gived to these implications for social
€€ €€ __

n = schools and computers. equity.

ﬁaves ana . h ave nots \ But he might as well have been. . : It has only been four or five years smc'{t}]g

I ns tead it may leave \._We believe that unless goverrment or edu- microcomputer first began appearing in class-

Ador thn cauonzl forces intervenie soon, weareindan- rooms around the country. And aiready a

that gap wider than . ger of creating 1 new class of disadvantaged:  combirmtion of deeply-seeded economic and

ever before. the computer ittiterate: We're afraid that social forces are giving shape to trends in

becausethe “schools that got"—i.e., schools microcomputer distribution and ase: Consider
| in the nation's wealthier districts—are largely  the following factors:
' ' the ones acquiring computers nowadays, their 1. Computer Accessibility. Aithough
i students will largely be the ones getting the  there are over 160,000 microcomiputers. al-

exposure to technology they'll need to thrive ready in schools, this represents fewer than
na techniological society. We're afraid that  one micro for every 400 students nationwide:

other children, who for economic or social While some schools. are able to afford cotti-

i ] reasons are disadvantaged today, will face tiri- puter laboratories with adequate numnbers cf

challengeable rendicaps tomorrow— because computers; other schools have no compaters
at al. And even thiough hardware costs con-
tinue to decline, capital expenditures of the

. magnitude required to provide enough com-

Richard S. Sam Husk Aubrey B. Jones
P 6dem3kl EzecutiveDirector . _ . Eowmermmbeer;ect | IT HAS BECOM E <
Associate Professor Countil of Great City Schools  PRIME (Philadelphic Regional APPARENT THAT VERY y
Educational Administration Washington, DC ?g:::;;){o;ﬁx::;zﬁso:o LITTLE QLJALITY SOFT I
gt e | WARE TARGETED _
RocheltePark NJ. TOWARDS THE DISAD-
- VANTAGED IS BEING
PRODUCED

ptiters for meamngﬁ.ﬂ ,mstrucnonal apphca-
tions look to become even more difficult for
many schools ifi the fiiture. That's because of
decreases in the federal and other discretion-

_ ; - - - - L ary funds upon which many districts have
Reprinted by permission of Scholastic Inc. from _ historically relied to implement innovative
Electronic Learning Magazine. Copyright Co. 1983 programs. Federal funding cutbacks under
by Scholastic Inc: Chapter 2 of the Education Consolidated and
: Improverrierit Act (ECIA) have already reduced

funding to the major cities from $110_million
in 1982 to $38 million in 1983; policy changes
ini the Act will mean that schools which already

have adequate access to computers and which
aiready have funds to puirchase hardware will

receive a greater percentage of what little
A-14 ’ ' o
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Chapter 2 mioney there is.

 The difference in “computing opportunity”

for students in school districts with large con-
centrations of the poor ard for those in miore
affluent communities has already reached criti-
cal proportions. According to a survey under-
taken by Market Data Retrieval, Inc. _in Octo-
ber 1982 (and reported in_the January EL),

44 percent of schools in the wealthiest dis-
tricts have micros, compared with only 18

pex:cent of schools in impoverished districts:
2. Motivation to Adopt. dedle and upper

ing that Vth’elr schools adopt microcomputers:
Since these parents are more likely to have

computers in thetr home or use th:m in thetr
puter competence for the future job success
of their children: This parental awareness is
less evident among low Socioeconomic class
parents who may not have been fully emosed
to cormiputers, and who miay riot fully appreci-
ate the impact they will have. .
. The result of these differences in parental
background, of couirse, is that more afflient,
suburban schools will be first to integrate the
computer into the curriculum: Without this
parenﬁta[ interest (and pressure), large inner
city school systems may not react as quickly—
if at all. :

3. Preparation of the 7Infdtv1dual to
Learn: There are two parts to this problem.
One has to do with differences in the back-
grounds of students from high- and loiv-income
families and commurities: Members of the
latter group may sunply not have had the
exposure to math; science, or technical edu-
cation needed to appreciate the value of corm-
puter literacy asajobskill. =

. Creatively-designed software aimed spe-
cifically at this type of student might help
ease that problem, but it has become appar-
erit that very little quatity software targeted
towards the disadvantaged is bemg prodticed.
That's cnly logical: in order to stay in business,
software sroducers must market software that
will sell. Unfortunately. without | ﬁnanc;a] help

from somewhere; that counts out much in the
way of programirming for the disadvantaged:
4. Attitudes of Teachers. In many
schools, compuating is a hot item; the latest
thing. Often, computer literacy and compe-
tence is viewed as something reserved only
for the academically gifted. or to be used orﬂy
~sa supplement”Qt}je'r educators who work
with disadvantaged students may feel pres-
stire 0 concentrate on basic readinig and rriath
skills;, instead of teaching computer literacy
skills: Either way, the opporturnty of the under-
privileged child to study c computmg is underciit.
There is a terrible irony in all of this, and
that is that the microcomputer represents

such wonderful possibilities as a ool for social

equity. By itself, the computer is nothing
more than an instrument—a totally non-
]udgmental' n-culturally-biased tool. Its lan-

guage is symbohc. and nieed niot be grounded

in any one spoken language nor any specific
cultural experences. Seymour Papert's re-
search with LOGO, for example, has demon-

strated that young children can easily master
a computer language long before they miaster
formal English—and can use the symbolism
of LOGO to express themseives in ways they
could not through formal spoken language.

_ It should be possible; then; for educators
to use computer languages as @ means of

experience bamers Like_music; computer
languages have the potential to become univer-
sally understood—and manipulated. _
There is more; the value of a. compuater
can reach way beyond the keyboard's borders.
Studies have shown that children who are
given the opportuity to-program computers

often develop a sense of personal fulfillment

they don't acquire through traditional learning
methods. That's becaiise they are, for the
first time, being put in control of their own
education: This positive self-image can lead
to greater enthusiasm for leamning in other,

non-computer-related areas as well.

THERE ISA TERRIBLE
IRONY IN ALL OF THIS,
AND THAT IS THAT THE
MICROCOMPUTER REP-
RESENTS SUCH
WONDERFUL POSSIBIL-
ITIES ASA TOOL FOR
SOCIAL EQUITY.
There is much to be done. Happily. educa-
tors in some cities have already begun work
on some of the issues we've mentioned above.

The school systems in Boston; Detroit, Hous-
ton, Ciricirirzati, arid Salt Lake City have formed
a special consortium to address the situation
and suggest alternatives. The District of
Colurabia has miade 3 significant investment
in computer literacy programs with pilot proj-
ects in 50 Title I low income elementary
schools. The federal goveriiiient ever shiows
signs of gettmg into the act; several bills aimed
at assuiring equal access in schools to the new

the new Congress:

These are all good signs, but they are not
enough: our educational system and our
society have too.much at stake: Our tech-
nological future demands that we make full
use of our human resources—that we create
3 work force skilled ericligh to.handle the

highly technical jobs of the 'Eighties and

‘Nineties. But in.so doing, we. can perform
another great nght ‘we can help narrow the
Ray Charles might put it) and the “ain’t
gots.” Technology has_given us the key: iail.

we have to do is use it.
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of his invisibili j"’ the
protagonist in Ralph
Ellison’s The Invisible
Man ripped off whitey's
Méﬁtjpﬁlﬁfe’d Light and Power Co. By

tapping the power line_he used bootleg
electricity to run the phonograph and
1,369 buibs in his basement hide-
away—a kind of electric cavern—on
the edge of Harlem.

_ Ellison created this powerful image
-in 1947. No longer invisible, blacks and
_ cther minorities in America have be-

gun to join the mainstream. In 1982,

Ellison’s Invisible Man has moved out

of his elect:ic. ‘verm. But can he af
ford to move ini> an “electronic cot-
tage” wired with thé nrarvels of the
new technology?

“Probably not,” says Alvin Tofﬂer in

an article in the Summer 1982 issue of
Perspectives. *As home computers pro-
liferate,...white middle class children
will start out; once more; with an edge
that the less affluent lack.”

That computers are revolutionizing
Amenca, there is no doubt. Miniatur-
ization has made possible the home
computer, even the $100 coinpilter
computers: Nearly every :ﬁfmerlcan
home héi é T'V éi{d "56iii€daiy ébﬁii,

“every home will have a computer. It
will be as standard as a toilet.”
“To take a sui:ple analégy,” 3ays

Jamesg P. Jobnson, a freelance writer,
lives in Westfield. N.J.

%

CAN EF@FLWE%S

by James P: Johnson

EQUJW Eﬂ?’?

'if' the alitomoblle industry kad
changed as much as the computer in-
dustry, you could buy a Cadillac for
$2.95, it would get three million miles
to the gallon, and you could put seven -
of them in your briefcase.”

Whether we like it o: not, we are be-
ing cztzpultéd kicking and screaming
into a computerized world. There’s a
computer in the microwave oven, ii

the stereo system; and under the dash-
boards of many automobiles. New lines
of watches and hand calculators cofi-
tain tiny computers.

While there is some dispute as to ex-

actly how computer 1i* racy witl pay
off for today’s studenw when they en-
ter the job market, the U.S. Labor and

Commerce Departments and IBM pre-
dict that ky the end of the decade, 50
to 75 percent of Jobs will be computer-
related. In offices, wi.ere most new jobs
will be located, word processors, com-
puterized filing systems and desk top
computers are already bringing dra-
matic changes in work patterns and
productivity. In factories; hospitals and
other labor-intensive sectors of the

econdmy, robots are éxpected to take
tive chores now performed by hummjsﬁ
Some fear the impact of robotization

" on the labor market and working con-

ditions. A survey in Japan; which is
ahead of the U.S. in the ugequ robots,
found that 97 percent of in-house
unions and 79 percent of manageméiit
think robotization will lead to in-

creased unemployment. Not surpris-

ingly, such studies have received care-
ful actention by umion leadership here:
Clearly, the job applicants most quali-_
fied to perform the growing number of
high-technology jobs that are appear-
- ing on the horizon are likely to be the
ones with thz highest degree of com-
puter literacy. The unskilled jobs histo-
rically filled 'y new immigrants and
those at the bottom of the econumic
and education ladder, especially those
on factory assembly lines, are fast
dwindling and will !l but disappear.
To comipete for tomorrow’s jobs, kids
must become familiar with computers
today.

To be sure, kids cam’t acquire qaar-
ters fast enough for Donkey Kong; As-

tercids, or Pac Man. Now instead of

having a “Big Mac attack,” students _
have “Donkey Kong attacks” and duck
into the nearest arcade. Computer
games, the amusement industry spinofT.
of the information revolution, teach
the players just enough to keep the
quarters dropping. Computer literacy,
however, won't be aquired in video
game arcades. It will be developed at
home and in schools.

€BS and AT&T have launched a
jomt effort called “Venture One” that
will link up computers in homes in
Ridgewood; New Jersey; an affluent .

suburb, with a data bank so that own-

ers_can do their shopping, banking;
and other chores by computer. Mer-
chants will advertise over ths network:
A similar program in a wealthy suburb
of Columbus, Ohio, has been in place
for severadl years. The “electronic cot-
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tage” has arrived.
Why did AT&T and CBS ple Ridge-

wood? “Ridgewood;” responded James
Bauer, dxrector of busmess develop-

fect. The resxdent.s there are upscale,
have a high median income and
they're computer literate. The kids
take computer education in
kiﬁd'e'r’gartén;"

Computer literacy won't be

acquired in video games
arcades. It will be devel-
oped at home and in

schools.

Does CBS's zhoice of a rich suburb
mean that the computer revolution
will hrpasg minority children? Not nec-
essarily. Federal assistance to school
districts with disadvantaged students
under Title 1 of the Elementary and

Sécdndéry Educatxon Act or Lhrough

means that inner city kids may find
computers in their classrooms. Those
in charge of public education in New

York City, ‘%r example, are proud of
their recent stndes,m computer-

assisted education. 'rving Kaufman; di-
rector of mathematics for the New
York City Public Schools; ticked off the

list of heavily minority city districts
where computers are riow part of the

curricatum: "We want our kids;" he
said emphatically, “{o know as much
about compiiters as the wealthies: kids
in the country. In the near future ev-
erv school in the city could have one

compiiter.”
Dr. Carl Soloman, Txtle I evaluator

f'or funded programs in District 16,

which erncompasses the elementary

and junior high schools in Brooklyn’s

Bedford Stuyvesant section, pomted

pmixdly to hir district’s courses in com-

assisted instruction. “Our entire dis-
trict,” he said with mock dismay, “has

been inundated with computer sales-

men." But; he noted, "we're not get-
ting the mcriey we need. And those

districts with money are going to be
ahead of us.”
‘The problems for low mcome, high

minority enrollment school dxstncts go

beyond the affoﬁr}igbixhty of plassroom
computers. Indeed; all school districts
are facing a host of computer literacy
issues that defy easy solation: Con-
gress’ Office of Technology Assessment
{OTA) reported last September that

the U:S: is faced with a shortage of .
publxc school scxence and math teach~

in computer-based education; because
they can nearly double their salaries

working in the private sector: OTA _
also complained about the quality of
today's computerized lessons

('isof’cwate") the shortage of qualified
neople to prepare the lessons, and the

lack of querstzndmg of the long-terra_
educational and psychological effects of
substituting technology for tradmonal

‘eaching methods. Further; there is a
growing worry that computers could
touch off our next gerieratlon BAP: A

contributes thls _possibility: “Are the

kids getting a jump on the grown-ups?
We may in a few years see..a genera-
tion of men and women shut off from a

fundamental part of their children's
lives,”

_Still; while schools must add a com-
plex of issued concerning computer

leammg to such. long-standing prob-
lems as the need to improve basic

skills; reducs the tlight of drugs, vio-

lence and truancy in the schools and
cnpe with vexing fluctuations in the

school-aged population; the affordabil-
ity of classroom computers today con-
stitutes a major problem: School bud-

gets are being squeezed by local prop
erty tax-ievolts, as well as by signifi-

cant state and Fedenl budget cuts for

the largest number of mmfmf" stu-
dents are faring the worst. Dr. Beverly
Cole cf the educational division of the

NAACP echoed Soloman s comment

general,” she said, “just aren’t develop-

ing computer education as fast as
wealthier districts.”
Compare, for exmple, Newark New

where riots erupted in 1967, mner city
students have been working with com-
puters for over 15 years: Many elemen-
tary school students use computars to

drill in English and math:. The large

A=17 -
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high school in the system has 16 com-
puters. Eager beavers can take special
computer programs at the New -Tersey
Institute of Technology.

But even this computer commxtmgnt
does not begin to match that of West-
field; where a hxgh school similar in
size to the largest in Newark has twice
as many terminals, Satteries of courses
in computer science and dats process-
mﬁgﬁ,ﬁword processors in the business ed-

ucation department—and a computer
to asgist students in selecting a college.

In 1982-35; Westfield will teach com-
puter literacy to all sixth grade
students.

iii a’fflﬁéh’t Ridgewood, .
; the kids take com-
Euter education in

indergarten.

Wa?tﬁeld is riot an isoleted example:

Affluent Montgamery County, Mary-
land outside of Washington, D.C. hag——

set a four-year goal that will requir
every high school student to have ac
cess to 120 minutes of computer time

per week; every jumior high student for

90 minutes and every elementary stu-

dernt for 50 minutes: Buat the state of

Minnesota may be on a fast-break to
the future. It has mandated computer
training for teachers and has equipped
nearly all of its schools with classroom
computers

Iu many distiicts; concerned parents
form the vanguard leading the rush to

compterize neighborhood schools. A
report by the Association for Educa-
tional Comimunications and Technology
says that PTAs are buying close to 20
percent of Computers for schools. Yet,
the best hope 'for preventing a class-
room computer, gap from becoming a

serious nafxonalAproblem may lie with

Capitol Hill. Congress is now consider-
ing legislation to greatly expand tax

breaks for computer manufacturers
who donate equxpm?nt to elementary
and secondary schools.

Steven Jobs, 27Jear-old chaxrman of

child of what has beer dubbed the
“Apple Bill,” testified xr\ congressior
hearings that it was essentxal to th

national welfare that students begin
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acquiring computer training ong be-
fore they get to college, and that a tax
credit would make the equipment
available to schools that otherwise
could not afford it. “Leaving this to

the éolJeges in today’s emnronment »

teachmg of Enghsh grammar and

arithmetic to colleges.” With the right
tax break, Jobs plans to donate a com-

puter to each of 80;000 public schools
in the country. In this scheme, the
profits would be reaped when schools

purchase programs and other equip-
ment compatible w1th their computer,

ents to buy Apple personal computers
for use at home.

_Among tke critics of the “Apple
Bill” are microcomputer manufactur-
ers who point out that the contem-
plated tax write-off for donated equip-
ment would only partly offset monu-

mental ioglstxcai costs and headaches
involved in assuring that units get

from warehouses into the hands of
téé’chéiﬁ éhd §tﬁdéht§ i:irEjierEd t6 iiéé

the bill was approved by the House
321 to 61 and cleared by the Senate Fi-

nance Committee in the 97th Gongress
__ Even if the Apple bill passes in the
98th Congress, poor school districts

would still find it difficult to provide
adequate computer-assisted instruction.

) “~According to Ross Corson writing in

The Progressive, "'The reality is likely
lo be a society of computer literates

and illiterates — the haves and have

~ nots of the new age.” A survey by
- Market Data Retrieval Inc;; seems to
buttress that worry. It found that 80
percent of the country’s 2,000 largest®
and richest public high schools now.
have at least one microcomputer, whlle
60 percent of the 2; OOO poorest schools
have none.

Understm'ldably, c1v1l nghm activisty
have focussed on improving the educa-
tion of minorities in basic skills rather
than ruminate on_the impact of com-
puters on civil rights. The NAACP,

- said Dr. Cole, had yet to examine the
impact of "“Third Wave” technology. .
Lucius Walker, dean of Howard Uni-

versity’s School of Engineering; has
thougl.t about the civil rights aspects
of the computer revolution and.

proudly explained Howerd s pre-college

oo

{
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norltiy students. Biitr Walker found,
the more technical the subject, the
fewer minority students enrolled.
“Blacks,” Bebe Moore Campbell
virote recently in Black Enterprise

magazine, “are seven times less likely
to become scientists and twelve times
less likely to become engineers than
Wﬁitéé ”

associated w1th technical and abstract
subjects. Some of us feel we can’t do _
math and science or succeed in quanti-

tative fields.” He c:ﬂis the phenome-

"Computers represent a mysthue

that fnghtens mény blac&s " agrees .

puter Group; the only black-owned

computerized patient billing and ac-
courits receivable service in Califortiia.

We could become a soci-

ety of computer literates

and illiterates— the haves
and have nots of the new
age:

To date, weakness in math has been

crippling minority children: The Na-
tional Assessment of Educational

Progress studies show that at ages 9,

13, and 17, whites outscore both blacks
and Hispariics in knowledge and skill

application in mathematics by 13 to 20

percentage points.
“If blacks are not literate in techiiol

ogy,” warns MEssey, "they will not be

able to get into the mainstream and

witl snnply f‘a.ll further behind than
they are now.” Dr. €ole agreed that

“being conversant with computers will
be the difference between bemg em-

cannot interface with éomputers, they

cannot function in a complex world:”
The same applies to women. In her

book, Overcoming Math An;ﬂety
Sheila Tobias shows that female stii-

dents shy away from math and science
courses at a much higher rate than

males. At one private school; 60 per-
cent of the boys take extra courses in

both math and science; but only 25

percent of the girls do so. Tobias attri-



butes this difference in. iﬁierééi éimosi

“ideology of sex differerices;”—the par-

ents, peers and teachers who forgive a
girl when she does badly in math at
school

puters; they use computers to teach.

“The computer,” believes Professor
Mary Alice White, director of the Elec-

tronic Learning Eaboratory at Colum-
bia University's Teachers College; “is
as revolutionary as the printing press.

Learning and teaching witl never be
the same.” Students, Professor White

finds, pay more attention to the com-

puter than the teacher, ask it more
questions, work cooperatively to solve

problems on Jt ‘and make no more er-

puter than edulte do. "Klds like the

computer,” says science fiction writer
Isaac Asimov, "“because it plays back.

You can play with it; but it is com-
pletely under your control; i{’s a pal, a
friend, but it doesn't break the riiles.”

There are 130,000 computers. instalied
in U.S. classrooms at the moment, and
there may be as many as 650,000 in
1985.

The Educational Tesl;mg Sémce re-

cently studied computer-assisted edaca-
tion for elementary school students. In
mathematics; computer-agsisted in-

struction_proved as effective as having
a tutor. The more computer time stu-

dents received; the more basic math
they learned. Formerly a nonbeliever
In computer-assisted education, Matjo-

rie Radosta, director of the study; now

says, "This is the way to go, especially

for Title I students or others having
problems.”
Yet, as Stanf‘ord Umversxty ProF es-

sor Michael Kirst wisely points out;
“"Improved technical education can
‘only be built on a solid base f'or the

to prov1de 'lxteracy in techmca] sub-

jects without ‘literacy’ in language and
other sInlls v

ers only. as_electronic flashcards for
simple drill and practice, many educa-
tion experts say the educational poten-
tial of school computers has been
barely tapped, says Allen A. Boraiko

writing in Vational Geographic. Just

around the corner are learmng mod-

ules that can boost analytic skitls in )
specific subject a areas or make chxldren

and program computers and grasp
their impact on society.

1 think we'te going to see a world
of innovation come out of young kids;
high school kids, and pre-teens of all

kinds; who are just given access to
technology, with creative minds and no
constraints,” says Dr. Robert E. Kahn
of the Defense Department’s Advanced
Research Projects Agency.

not mterface with eomput-
ers; the?' cannot function in
a complex world:

It may wellrbre that the ﬂexlbxhty in-

herent in current computer technology,
enabling users to develop their own
learning modules or adapt commercial

prograrrs to meet special group or in-
dividual needs, represents the greatest

long-term benefit for minority, female

and physically handicapped children.
Ernough studies have dociimented the

fact_that such students are much less
likely than white males to experience
sustained contact with positive role

models in school classrooms—whether
vicariously through textbook illustra-

tions and prose or in the person of sci-
ence and math teachers—that could
stir their Eﬁpxratmns for careers in sci-

ence,; engineering and other math-
related high technology fields.

__According to Background Report on
Silicon Valley prepared for the U.S.
Commission on Civil Rights last Sep-

tember, "If present trends_continue;
women and minorities will be left be-

hind in the_push to upgrade technical
and scientific education. Except for an
over-representation of Asian Agger;xcan
men, most engineering and science
[college] graduates are still white
males.”

Students and skilled teachers; work-
ing independeritly and in tandem, can

create computer programs that contain

positive examples of families, neighbor-
hoods, workplaces and professional role ,
models w'th which children, female or
male dand of varing racidl or ethiic

A-19

backgrounds, can identify. And this gmm
can be done without sacrificing skil

and knowledge learning objectives—
indeed, in a way that enhances those
objectives: L
But the computer is already remak-
ing classroom instriiction. Many educa-

tors now believe that students with ac-
cess to a microcomputer spend more
time studying and solving problems,

and that those who write at their key-
boards compose more freely and revise

their work more thorouglily. “It’'s a
new way of thinking. The kids who
don’t get indoctrinated to computers by

seventh grade are not going to develop
the same proficiency,” says Andrew
Molnar, computer specialist at the Na-

txonal Scxence Foundatxon

should be exercised in undertakmg any

major national effort; whether feder.
ally inspired or not, to introduce these
Dew technoiogies into eduzation,” to-

day’s consensus is expressed by Peter.
Schwartz former hedd of Future Stiid-

1es at SRI Intemanonml & Czlrfomm

putez:] cth is remaking this into &

world where information is literally
wealth.” o .-
. Neutrality and fairness are integrﬁl
to computers. The public policies which

determine who has easy access to ¢om-

puters and the information wealth
they répresent may rot be. The Con-

gressional Oﬂ‘Ice of 'I‘echnoiogy Assese-

of the xmpact of the information reve:

lution on American education. It di-
rects Congress to consider developing

Federal policies for manpower retrain-
mg in a computer age, for programs to
insure that minorities are not left out,

and fer helping local educational lead-
ers cope with computer technology.

Unless action is taken now; coueluded
the OTA, "A significant social; eco-
nomic and political gap could develop

between those who do and those who
do not have access to, and the ability

to use; information systems:”

To illuminate his life; the protago-
nist in The Invisible Man once figured
out how to tap his city’s power line:
__To guarantee their livelihood, his

children now must gain access to the
power potential of the computer. ¢
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E’ 1 ’al’ Access to Computers in Edueaﬁan

By Charlie Euclitier

Access to computers, both sxdesﬁ of 4 20-

year-old desegregation controversy in San
Francisco agreed in a recent voluntary set-

tlement; is becoming an integral part of ele-
mentary and secondary education—and

one in which poorer students are usually
left behind:

and the judge presndmgover the case to cre-

ate a special school for computer training
underscored the position of a growing niimi-

ber of educators that access to computers
and computer training is fiirther separat-
ing education’s “haves” from its “have-
nots:” And some note that the widespread
use of the new technology is such a profound
development that the inequities could
threaten the basic value of free access to
public education:

__“We're training an elite set of people;”
said Carolyn Marvin, assistant professor of
communication at the Annenberg School of
Communications at the University of

Continued on Page 15

1983.

Reprinted with permission from EDUCATION WEEK, Volume II,
Number 23 dated March 2, '
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‘Equal’ Access to Computers Is Issue

Continued from Page 1
Pennsylvania, “Power is_the infor-
mation available t5 you. A whole ar-
ray of information is not available
ftothose denied computer literacy):”
Although the San Francisco set-
tlement marks the first time that ac-
cess to computers has been part of a
legal move to redress inequities in

education; some educators said that;
given the inequities of computer use
in _schools, the legal attention was

inevitable and is likely to increase
in the years ahead.

Survey Ratﬂt:s
) Snrveys show that in the number

of computers available and the way
they are used, studerits in less afflu-

ent schools receive less sophisticat-
ed instruction than students in more
affluent si:hbijls:.ﬂw o
_ Forty-four percent of the schools

in which fewer thar 5 percent of the |

the poverty_level have computers;
an October 1982 survey by Market
Data Retrieval found. Only 18.3 per-
cent of the schools with more than
25 percent of students from lower-
income families had computers.
_ Amother survey, conducfed last
partment, showed that students in
the poorer districts who do use com-
puters are still not exposed to_the
“higher order” skills that will be

necessary to compete in an increas-
ingly service-oriented economy.
- The st‘.ate class1ﬁed schoolchxl-

with professional occupatxonsglven
a ratmg of 3, skilled workers, 2, and
_ The average occupatmm{l rﬁtiﬁg
for the parents of students in compu-
ter-assisted programs was 2.15. The
rating for students learning “com-
puter literacy” was 2.32.

. The same _trend appesred .in
breakdowns of sibjects studied with
the computer. The ratings for stu-
dents using computers for simula-
tion and games, programming, and

creative applications were 2.28,
2. 35, and 2:40, respectxvely ‘The rat-

mathematics drills were 2:08; 2 12,

-and 2.16, respectively.

‘Probably’ Same Nationwide

‘Arthur Luehrmann, 2 partner

with Computer Literacy Inc.; a re-

search firm, said that those ﬁgures

are “probably”the same nationwide.
A survey for the National Assess-

" ment of Educational Progress

(N.A.E.P.) has found that schools in
the Southeast offer significantly
fewer classes involving computers. |
For example; 23 percent of a nation-

had used a computer in school, com-
pared with 12 percerit in the soath-
esst,. -

The 1981-82 N.A.E.P. survey:
which wxll be reléa?éd this April,

use by race and sex.
If the gap is not narrowed Ms.
Marvin of the Annenberg School

come backgrqunds will be ppwerless

to move beyond the unskilled com-
puter jobs. “They're going to end up

being the airline reservationists,”

she. saxd "I'hat s not . very powerj@ "
the gap; educators point out. “Access
ims come prmmﬁly through home

the presxdent of Joyce Hakannson
Associates, 4 software manufactur-
ing company. “That threatensto cre-
ate a much iarger gap” between
computers and those whose families
do not.

,,E-Lth@sh,@rgasgnqnggqnwdg
statistics correlating income with
home-computer purchases, market

analysts say the professional groups

tend to buy machines_sooner than
others—and use thein for iriote edu-

_Even when computers are avail-
able, ensuring tl:at they will be used
“wisely” is a difficult problem, ac-
cording to computer experts and ed-
ucators. And the problem is appar-
ently a human rather than a techni-
cal one:
- “The equipment problem is dx-

mxmshmg, because the price of com-
puters is go}ng down 50 percent ev-

of Computer Literacy. “The costof a
computer lab for each school would
add one-half of one percent t.o the
school budget over five years.” .

MarcS. Tucker, a former National
Institute of Education policy direc-
tor who is conducf.mg a 20-month

study of computers in education for

the Carnegie Corporation of New
York, added that computers that sell
for as little as $100 might be appro-
priate for some school uses: .

__ But without proper teacher train-
ing; the computers will do little to
prepare students for many of the
jobs that will be available in coming
decades; he said. -

Joan F. Targ, the presxdent of In-
‘teractive Sciences Inc.; a private
computér-trzmmg firm; said that
the poorer schools the teachers they
rieed to tise computers wisely.

. “The poor schools will have a

tough tlg gm‘ng at asmatl pool [of

quahﬁed t@,acheﬁl " M§ . Targ said.
Most of them “are using the drill-
and- practxce programs—going in for
10 mintes a day for what theyre
having problem., with:”

“The aide in there doesn't know
anything about computers except

how.to load a floppy disk into the

Such a situation is common; Ms.
’I‘arg said, suggesting another prob-
lem: the possibility that many
poorer schools will use the computer
as miuch tocut costsasto improve in-
struction. .

“It's a way of ééonomﬁng, she »
said. “By hiring an aide to run the

computer center, you don't have to
have as many teachers.”
An “extreme” example, she said,

is a San Jose high school’s use of vid-

.0 games during lunch periods—

which serves as an incentive for stu- -
dents to attend school and thereby
increases state aid.

‘Ii-ammg """ Proposed

_ Government-subsidized pro-
grams; most educators said; are nec-
esgary to ensure that teachers from
all levels can be reached with the
training needed to narrow the gap:

One teacher for every school
building can be trained relatively
inexpensively, suggested Ms. Targ.

“One person from every school could

be trained for a total of $1.5 million
in California,” she said. “If districts,
especxally the poorer ones, could be
given scholarshtps for this, it Woujd
go a long way.”

“If you can find a teacher who
can beizeve that for the students tb

knowledge of computers, agreed
Mr. Luehrmann of Computer Liter-

_Computertown US4 a €alIfor-
nia computer edpcatxonﬁrm has set
up 200 “libraries” nationwide to
give everyday computer access to

iess affluent areas. Itgs said one offi-
cinl at the firm; “simply a place
wh°re people can go to find out
more.”

Uiiéi.iiib] School Funding

Whatever government training
programs are enacted, contended
School, will not be enough until the
larger problem of uriegual school
funding is addressed.

“There’s already a large group out
there that can't read or write, and
you have to deal with that ﬁrst. she
said:
the ESE{:&E&; énd not deal with
problems liks teacher guality, phys-

programs.”
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Computer Fear

To avoid repeating mistakes of past decades; we need to
recognize affirmative action implications of the
+ computer bandwagon.

The fourth perrogi bell rrngs srg-
naling the start of class: The high
school computér lab quicklyv Alls
with several dozen students, mostly
male. Three girls. looking somewhat
adrift ini this sea of bovs, tike their seats
for an advanced class in pascac: The
instructor, a highly skilled male math
teacher, begiris with 4 demionstration of
a new programming techniqne: .. _
Three hours later, the ﬁnal bell of the

ﬁnal perrod sends studcnts hurr\mg to-

The hrgh schioul computer lab howev-

cr; is once again packed with stodents:
Only, this time. all of them are male.

These scenes are being repeated in
school after school. There is growing
evidence that the long-documented 23p
between male and female participatio

in electne math and ph,

The Equity Gap: Real or
Manufactured?
In reviewing the literature on differences

between males and females in math and

science, Skolnick reports a verv wide
gap:

Across the natlon slrghtl more 5rls than
bovs are enrolled in our schools. Yet studies
reveal that twice as manv college bound

senior boys as girls have taken_three vears of

physical science: and some other discrepari-

cies are evident in advaiiced mathemmitics

enrollment. In 4 tvpical school district bovs
outnumber-gitls by miore than 2 to 1 in most
high school physical science courses. 3 to 1
in_physics. Although girls mav_outnumber
bovs_in_advanced erg%th grade math; by
twelfth grade twice as many bovs as girls are
enrolledgm cilculus: As a result. relstivels
few gitls are prepared to. takc the,, calculus

jors. !
A survey of ten New Jerse\ hrgh

schools oH‘ermg elective coarses in com-
puter prograniming revealed a consist-

ent and substantial male dominance of
enrollment in such courses—slightls
more than 60 percent: Studies of com-
puter iise in California schools support
the New Jersex trend

The tatio of male to. female enrollmeit was
?ppro\rmatel\ 3:3 111441 mdles to 6.843

23

be\ond the intraductony’ coarses: only .2
reent ofcorﬁputer science majots it Berke-
ey are females.:

En’;urrn’g E'q'ui't'v

computer education program should
take 3 strong position on sex equity at
the onset Once this pOSItron has bccn

,,,,,,, *m,ong
aother thmgs schools need to gather
their own data to assess how signihcant-
ly they. are mceting their ‘sex gquity
goals. Participation in advanced com-

_puter programimiing courses at a high

school level should be monitored annu-
allv. If this data provides evidence of
male . dominance, the investigation

should probe the foundatrons of the

subsequent computer

ple and al! y
courses are elective; a sample of incom-
ing high school students should ¢ in-
terviewed to determme why students

tendent: all with the Pnnceton Regxonai
Schools. Princeton. New Jersey.

,\57-22 29

earlier during the computer literacy
courses themselves. :
The results of a stud\ conducted at

Princeton High School showed that
gender, grade, and the tvpe and section

of math class were zll related to how

much students learned. Males, vounger
students, studerits in saphomore and
junior precollege math; and students in
advanced math courses gamed relatively

miore than females . and stu-

and levels. Iii general, access to and

experience with computers were anre-
lated to s g:nn in computer lrterac\ How-
bcheﬁted female students; and access to
a compiter outside of school affected

the scores of minth- and tenth-grade
female students.*
Those of us who are responsible for

rmplementmg computer programs must
bc conscrous of the aﬂirmatne actron

nital statss of,,«?ompuﬁer,, sfn,t,hu,slasm-
serious issues need to be addressed.

!Joan Skalnick and others; How to Er-
courage Girls in NMath and Science 1Engle-
wood Cliffs. N.j.: Prentice-Hall: Inc.:
1982y p: 3. . S
_“Nancy_Kreinberg, and _Elizabeth K,
Stage. “Equals in Computer Technology:”
in The Technological Woman: Interfacing
with Tomorrow, ed. |. Zimmerman New
York: Praeger. 19831 p:_2533:

NI E. Lockheed. -\ Nielsen. amji)l K.
Stone. “Some Determinants of Microcom-
pater l:rterac\ it High School Stiideiits:
Pilot Studv.” paper presented at AERA.

Montreal. 1983,
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Equity in Computer Education

Microcomputers_are widening the

gap between rich schools and poor ones.

I I the educational advantages and
potetitial econontic | beniefits to be
gained from acquiring a knowl-

edgc of computers and how to use them

reiider the ques fcquxt\ in.com-

puter-basec
mount slgmﬁcancc
Cotpater literacy; broadly defined as

thL .Jblllt\ to usL thl. computcr as an .nd

as approprmte _can
grt.atl\ bmeﬁt the individual and the
society: But it also represents the basis
tor . ng a further schism bct\\cen
the “hases™ ind the "hive rots. " One of
the outstanding |mpllcatlons of the new
information technology: is that poor peo-
pli. are th'é. l'as't to receixé its beneﬁts"

tiot: arc handlcnppcd n att.nmng com-
puter lm.racx Thus, the economically

and lly disadvantaged . are
prime can es to join the ranks of this
new category of disadvantaged—the

computer ronliterate:
To date. 1t \\ould appear that publlc
schools have tiny ’nglv serv C(’ to rein-

""" . Evidence
that school microcomputer use is associ-
ated with the wealth of the school dis-
trict first ippeared in 1981 as the result
of a survey. undertaken by Market Data
Retrieval (NIDR. .\L,arl,\”)D percent of
school districts whert less than > percent
of the population was below the poverty
level used microcomputers for instruc-

tional pprposcx \IDR rcportcd In con-
with over 25 pcrccnt of the populatlon
below the poverty level reported micro-
computer ownership.* A follow-up sur-

vey conducted by MDR in 198.. Eound

largest. nchcst hlgh schools used micro-
computers; while only 40 percent of the

smaller. poorer high schools had them.? |

A s'e'p"a"rzt'e survey undertzken by the

nization of Schools dunng 1982-83
found that two-thirds of the pablic
schools in the “better-off districts had
microcomputers. comipared to 41 per-

cent in the least “calth\ JI’CZS

that schools that Jlrcad\ o\me.d micro-
computers were more likely to buy addi-
tional ones thgnigcbqoflsﬁ}uthqut any
were to buy one for the first time.* This
finding may be of greater conscquence
than the o“nershlp gap between rich
""" for it means that.
contrarv to popular belief, the poor

schools are not catching up: growth does
not mean cquity. In fact. the wealthier
schools are incredsing their Jd\anthL
over the poorer ones.

The most important equity questions
are how miicroconiputers are used in the
”ch"o”dl ;ihd who receives thé béhéﬁté lh

that; \\’hcn computers are introduced
into suburban schools, it is bfti;ii in the
context of computer programmmg and
computer awareness courses. In less af-
Auent, rural ot inner-city schools. com-
puter use is more likelv to be in the
context of computer-assisted instruction
of the drill and practice variety: Affluent
students are thus learning to tell the
computer what to do while less afflugrt

stuadents arc . learning to do what the
computer tells them."*

John P. Lipkin. formerly Professor of

Education, McGill University, Nlontre-
al. Canada; is.an education consultant;

Washington. D.C.
y ~ A-23
30

Becaise blacks Hlspamcs and cer-

‘tain other minorities are dxsproportlon-

ately represented in the inner city and

amorig the poor, it can be assumed that

students from. these groups. receive less
than their fair share of computer in-
struction in general; and that they par- .
ticipate less in the higher level uses of
computers in particular.

The rapid growth of mlcrocomputer
use in the majority of the nation's public

schools is a tnbuté to the ingenuity:

educatorrs anid the publlc that has pro-

vided support for their efforts. But if the
benehts of the computer are to be pro-
vided to all students on an equitable
basis. a major departure from present
practice is required. Closirig the gap will
take additional funding and the develop-
ment of resources—including  skilled
teachers and appropriate quality soft-
ware.

Finallv, 1t should be recogngfeﬁd?gllab
the attainment of equxt\ in microcom-
puter education is only one aspect—

albeit a major one—of the broader necd

ate, qualitv edpcat;on for today s tech-
riological society. (]

K. Lenk Informanon Technolog\ and

Societv.”™ in Microelectronics and Society,
ed. G. Friedrichs and A Sclmﬁt’&ux York:
Pergamon Press. 1982, pp. 273=310.
“Identifving_and Ctmng Your Share of
the School Market for Coniputers™ i Narket
Data Retricval, 19811,
' The Washingtan Post: April 17
* Center _for Social Organiza
Schools: School Uses of Microcompute
ports from a National Sarvev (Baltimore:
Johns Hopkms Universitv, 1983).
* D. Watt; "Education tor szuulnp in
a Computt.r BJSCd Society,” i Cumputer

1653.

Hunter (\e\\ ﬁcrL %Cadcmlc Press IQS"

p. 9.



e P i o Dt

.. Sclonls amound the ation e bpgm
mng Uy realize Mhat i he iformation -
niely; te tw Njird languages Gl be
Erish and compute,

RO

By Vi Aplm Brownlee
Wuhmgtnn I’mtﬂhtl Witer

In ho hmdhm naional toce o comput
e st 4 il b bcchnolugy

version ofan agelss socal. problcm i emerg.

ing: Poi ki are e Jet eind,

-~ The mumber of mitoputes i S

public ook il st yer, 1 s expect
I e 000 y e e i i b 2
million by June 1988, & Unwemty of Min
el fudy prsets thal, 85 peent of lh

i ohoe s il ave coml)ulers
ainliblet pipls i g, i o 58 per |

cond ot e, |

it the Minnesota study, done for the
Nl S o, id g
sters i the wion's 12000 it flt

schoo ditri ae foue i more ey

than stidents i the 12000 poorest disries
Whveavsbaonil,
- Uhe Johns Hophin Uriverity Conte fo
Sl Onganization of Schools reported n
1 that “whereas Giohids of bl

il i s el s v e

e ol 4L et of e sthods o
el wenty dircs bave ang?

Socioloist Ronald 8, Anderson, deeelor
of he Untieisiy of iieita’ Center f
Socinl Research, s, “To the avtnt i
puler erecy and compdér expertise are
ecesiry [of siccess in géltmg ond keeping
jobs, compate ey s o il
1. onetens o seprate groups s comm
e by v o penpl mre efetive
ol o v i it e

Thé congressione] (ffice o Technology'

et st gl g Lt

ol staing that % the tehmlois e it
iy desgned or and made ovable .

il i, tey could neese
rfher than diminish e g betie 16

- edueationally” advantaged and disadvan

laged”

Al Tole; it of ‘Tz S
and“The Third Wave" wroe st et thet
"ids who know how 1o e them [compt-
o]l e g e e oo d

and iy t | iﬁzii, ey o stepq

 Hat out O i, w|lh an ¢ee thal the
e alllent lk”

The problm i not just e avallablllty of
computen o et t b s,

Commenting on {he remed|a| el and
prfie i tands 0 e dove on compuldr
I poter Sehooky g5 oppesed o pcesin,
o an prolem:soing i more et
sk, Ruth Cossy of the Univensy of
Calfomids Fawrence Hall of Sciere i,
“One group }ells the computr what to do
e ot ey 1 5  Saskmastr, The group
that s the powet il el ahead”

SgeGAP MGl

A2 4

THE WASHINGTOR 051
Septenber 12; 1989



E

Compuiers Give Poor New Han dwap

GAP, From Al

And some educators see still a third ;

problem—partly remediable; and having to

do with equrty—wrth the rush to comput-
erize. They say computers are impeding the
back-to-basics movement.

As A. Darniel Peck, educatron prot‘essor
at San Francisco State Umversrty and .

founder of the Committee of Basic Skills
Education, said:
“We're in a computer relrgron explosion
to the detriment of basic-skills education
. the best we can hope for is some degree
ot samty )

fight against institutionalized inequity. As -

the result of a state-wide commitment; 63.4
percent of its schools last year had at least
one microcomputer, the small personal
computer commonly used in homes and of-
fices. .

The Minnesota Educatronal Computer
Consortrum,, a nonprofit, state-run organ-
ization, guides the state’s efforts and de-
signs its own software, or course material.

ft is widely considered a model for educa-

terrals are dlstnbuted each year to educa-
tion systems; not oniy in the Umted States
but in countries as diverse as Kenya, Aus-
tralia and Saudi Arabia.

The socio-economic drt:f; erences between

wealthy and poor schools are r]lustrated in
how they obtain - microcomputers. Poor -

schools must. usually depend on the dis-
trict’s revenues or the largesse of computer
companies’ donations; which some observ-
ers speculate are less likely to go to poor
schools because they do not represent as
rich a potenual market for subsequent pur-

chases; by schools or parents; as wealthrer
districts. _

More affluent dlstrrcts tend to have rrch-
er budgets for buying computers, are

Q
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thought to be more attractive to corpora-
tions in the sclection of gift sites and can
rely on parents, community as. fibiétibhs

and teacher-parent o*gammtrons tv make -

contributions:

But while computer. equrty mrght be tbe
crux of the problem, keeping up with the
computer ewplosron while staying focosed
on basics is no less troublesome to educa-

Teachers who are slow to adjust to the
computer keyboard are another factor in
the computer equation. They run the risk
of being less effective in the electronic
classroom than they are in traditional ones.

Educators are entangled in an electronic

thicket: The computer; hailed as an elec-
tronic wizard honing the abstract reasoning
skills of a new generation of problem solv-
ers, is unfamiliar and even frightening w

some teachers who view it asa drsrupter of

But iéced with legrons of anxious par~.

ents, teachers and administrators find

therrrselves hard-pressed to resist comput-

ers, .
Critii:i eoiiiijléiii thiit thé cui'i'éi'it 'em'p'h'éi

hands of American children is drlvmg ed-
ucators to distraction; not only from teach-
ing basic skills, but as they try to become
comfortable with the machines.

Computer anxiety, a fairly common’

adult malady outside the teaching profes-
sion as well, ranks high on the list of dis-
tractions. “High Technology" mggazine re-

ported last sprmg that “Although teachers”
colleges are gearing up as fast as they can
to produce computer-literate teachers, this
wor't. affect, schiools for years:

“Most teachers have found themselves

. totally unequipped to teach about or with
- computers and are scrambling to catch up

ivith their computer-wise students.”

~ Some teachers are blaming their school

systems for exacerbating the problem. At
the National Educational Computing Con-

331&—25

ference in June, ‘,‘Technorogy Tlustrated”
magazme reported some teachers “com-

sands of dollars on- mlrocomputers but pro-

vided no training and no software; with the
predictable result that teachers became
hostile to the computers and refused to use
them.” )
The National Education Association

took & comprehensive look at computers in

its membéré’,jclgsgrp’oms in June. “In just a
year or two,” NEA Today reported, “the

whole picture has changed Few teachers
still assert that computers are just another
passing fad in education . .. ."

Those teachers who have become pro-

ficient_using computers have_become big
fans of them. “In fact,” the NEA reported;

“a very common complaint has become,

‘We don’t have enough of them.’

“A 1982 NEA survey showed that 70
percent of teachers who reported comput-
ers’ effects on students said the machines
improve _interest, motivation, attention

,learn-

span; _self-confidence and cogniti

puter learnmg would become common and
be considere”’ besic.”

To help; the NEA is starting a computer

" service this fall to offer computers; their ac-

cessories and software at discount prices to
members and to provide exact deseriptions
of how it all works. .

Clearly the hlghly touted man- -made
wonders are creating a8 many problems as

they are solving in education. Educators;

having decided that computers are the an-
swer; now want to work out the solutrons

for themselves.
“Where wiil it end?” NEA Today asked

in June: “Nobody knows. But in school—as

in industry and daily life—computer use is

clearly taking root and growing fast.
“Teachers are not about to leave to oth-

ers the important decisions about that
vrowth—how to use computers. and how to



B. Seeking Educationat Equity In An Information Society

This section developed by Shirley McCune, Vice President, The Naisbitf Group,

presents an overall context for planning equitable educational programs in an information

society: It includes the following subsections: '
& An Economic Context for Education - ittt ieeeeeteee et eenee B-3
e The Societal Context for Educafional Change ¢ i iiiiirieienenennes B=7
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® Improving Educational Programs « v .veueeeeeeeennensnsiscisesss B-16

® Achieving School mprovement Through the , : .
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Strategic Planning: A Tool For Restructuring o
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PREFACE

communIty There 1s a grow1ng consensus that our SOclety is in a

information society. This restructuring of our society gives us cause
for optimism and concern.

. Every society must deal with the fundamental issues of how
roles and resources are to be assigned and allocated. In the past;
education and training played a major role in the '"sorting" of indivi-
duals and groups fo* the industrial society., Tdday, this sbrting

and traInIng systems in new ways.

Our rethInkIng of education and training must be based on four sets
of considerations:

« 4 critical resource in an 1nformatlon soc1ety is productlve

educatron and training systems and such systems are essential for

economic growth and development;

¢ just as econom1c 1nst1tutxons are being restructured to meet the

systems be restructured to meet the changed conditions of the
soc1ety,
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is not on1y a de51rab1e value but also a necess1ty for our

nationail abIIIty to compete in a global economy,

opportunities for restructurlng are most likely durtng times of

s0c1eta1 change, the next few years are crucxai as they prov1de

Atthough there is an increasing awareness of the needs for

restructuring and the windows of opportunity, there is a temptation

to 'wait and see' when we have galned a more complete understanding of
the changes in_the society. Actions must be based on available data
and understandings, but we cannot allow ourselves to "drift" into even

trends and changes in our soc1ety, the de11neat10n of the1r 1mp11cat10ns

for education and training; and! the design of action steps which can

maintain and extend existing levels of equal opportunity and the
continued progress toward the goais of quaiity education for ailil
students.

. The purposes cf the follow1ng materials are in keeplng with this
task. They provide information on:
« an economic context for education;
the societal context for educational change;

[ ]

o directions for restructuring and improving educatlon.

e« achieving school improvement through the use of technology; arid
. developlng a strateglc plan for change.

questlons and background 1nformatlon for your cons1deratlon. They are
not designed to be conprehensive or "f1n1shed" and they will be revised
in the future. Any suggestions you have for additions, revisions or

B-1
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deletions would be appreciated. Suggestions should be sent to:
Shirley D. McCune

800 Pearl Street, #903

Denver; Colorado 80203
or

Sheryl Dernbo D , 7
Mid-~Atlantic Center for Race Equity
The American University

4900 Massachusetts Avenue, N.W.

Washington, D.C. 20016

the notebook.




I. An Economic Context for Education

people: The United Stat:s; long a leader in world productlvity
and the establlshmenL or a h1gh standard of 11V1ng, 1s now con-

e After more than three decades of rapid technological
growth and innovation, the United States economic system
has been dramatically restrictured from an industrial
economy based 1arge1y on manufacturlng, to an 1nforma-

act1V1t1es,

The Un1ted States economic system has become part of a

global economlc system and our future is Inextrxcabiy

bound with the economic systems or other nations;

the pastwis years and other countries areﬁc1051ng the
gap between their productivity rates and U.S. pro-
ductivity;

in large measture, On our ab111ty to continue to prov1de the

"cutting edge'" technology for the rest of the worid and

Our futire economic and SOClal well be1ng will depend,

demonstrate the ab111ty to move & product quickly into pro-

If the Unlted States is to respond to the urgency of these changed

condltlon;, 1t will require an economic renewal program of a magnitude

seldom seen in u.s: hIstor& 7Such an economic renewal program must
be built on a competitive strategy which will enable U.S. business_and

EEd?§EF?7t° provide high-quality products at prices whlch are equal to
or better Eﬁan other world producers., ThlS 1s 1ncrea51ng1y d1ff1cu1t

cheap 1abor, or available cap1ta1 in any fori of competitiom.

~ The pr1mary resource wh1ch the Un1ted States must rely on is a )
basic increase in product1V1ty, that is, the ability to use technology

to create more in less time and the ability to develop new processes,

products and knowledge. United States workers must demonstrate the

ability to work simiarter; faster and better than other nation's workers

ERIC
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plans whlch can deal w1th the complet 1ssues 1n any successful
renewal program ] A competltlve stratevy for economic renewal must

confront the need for increasing our international markets, for con-

tinued and expanded technological research ard development, for the

retooling of a decaying industrial piant; and for increased

productivity:

_ A central strategy for each of these needs is to increase the
performance of Aﬁefiééﬁ's Qofkfofée A éritical Tesource éﬁd ‘compo-
systems and their ab111ty to prov1de the workers who can work smarter,
faster and better. JTncreased involvement_ in technological applica-
tions requires a work fbrcecapable of dealing with more sophisticated
machines and equipment -- a workforce that is capable of problem
solving and collaboration. It also requires a workforce that is capa-
ble of understanding and using technology and participating in de-

cision making which requires a basic scientific and technological

literacy:

In short; education and training become central activities for
economic development. High quality education and training systems
are not a luxury in our global,; information society; they are a
necessity for being able to compete with other nations for world
markets and maintaining our statidard of 11v1ng

Just as there 1s need for restructurlng of the economic system,
there is also need for the restructuring of educathn and tralnlng
systems The ultlmate outcome or m1551on of 1mprov1ng and restructur-

® significantly 1ncrea51ng the pooi of highiy trained

mathematicians; sc1ent15ts, engIneers and computer

scientists needed to advance technology and techno-
togical applications essential for economic growth;

e significantly increasing the _general levels of knowledge
productlvlty 1n7all,areas, proylde a sufficierit supply
of technicians for high-technology activities; and pre-
pare a population capable of consuming information-
related services; L
extendlng our capab111t1es for llfelong training and for the

retraining of groups within our population whose JObS are gone;
and /

’
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e raising the levels of human capabiiit? and productivity
(human cap1ta1) in ways that maintzin and extend equal

opportunity and access for all groups within the
population.

Achieving this level of restructuring will require the in-

volvememt of all areas of educatlon - postsecondary educatIon,

programs: The basic buiiding block for a restructurlng program
begins with pub11c elementary and secondary education-systems.
Their success is essential to extend the goals and achievements
of education at other levels.

The restructurlng of publlc elementary and secondary educa-
tlon _programs requires a national commitment and the active
ifivolvement of leaders at stdate, local and national levels. The
restricturing requires: :

® establlshlng goals* directions and expectat:ons for edu-

cational achievement and mastery of knowledge and skills;

Increasxng the quaiity and quantity of time devoted to

egugatxonai and learning activities through extension

of the school day; the school year; and the more )
effective involvement or parents and community learning

Tesources;
e encouraging acaZemic excellence and achievement by
méaéuriﬁg coﬁtiﬁuiﬁg iﬁdividual _mastery and improvement.
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through the attractlon of capable persons into the educa-

tion workforce, the cont:nu1ng upgrading of knowledge and

skllls, and the measurement of effectiveness according

to objective measure of student mastery and achievement;

improving the management of education programa,by 1ncreasiﬁg

the skills of educational administrators, providing recog-
nition and rewards for improved management, and utilizing
exemplary management skills and processes currently used in
business and industry;

. developlng and implementing models which caqf;gvolve

business~-industry, community 1nst1tutlons mass media,

computer networks and home instruction systems in more

O
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systematic and collaborative efforts to improve learning;

° IncreaSIng the rewards and recognItIon for exempiary edu—

cation service by providing additionatl pay, incentive pay

for student achievement, developing '‘exceiience reuognlt*on

programs;' and 1ncrea51ng the psychological and learning
rewards of education careers;
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which is awdre of thé needs and commltted to f1nd1ng those solutions
which are in keeplng with the diverse state and local responsibilities
for the provision of education. And it will require a continuing
attention to the monitorinig of equial acces$ and the correction of

identified problems.

40
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II. The Societal Context for Educational Change

S

e maintain the knowledge and experience of the past and trans-

mit it to the youth as a means of their basic preparation

for adult roles -- in this sense education is a conserving .

or conservative InstItutlon,

anticipate the future and design select knowledge; exper-.
iences and skills which will be essential to youth's parti-
cipation in a future society -- in_this sense education
provides a means to facilitate social change.

Education programs always reflect the values and the goals of
a society. The fact that cur soc1ety produces 1 000 1awyers for every

lawyers suggests a dlfference in or1entatlon and values between the
two societies. Educators must understand the 1arger social context

and.values if they are to be effective in preparing students for full

participation in society. Knowledge of this context is essential

even when your goal is to change the emphasis and values of the
larger socrety ] ,
Soos ,

- The formulation provided in John Naisbitt's book; Megatrends:
Ten New Birectioﬁs Trahsfofmiﬁg our Lives; and the extension of this

Some of the "megatrends" or consistent changes wh1ch are

evident across the various sectors of the society are:
1. Our society is moving from an industrial to an informaticn

society:

an 1ndustr1a1 economy and became,an ;nformatlon economy in 1963
when 53 percent of the gross national earnings were Teported to
be in the information Sector. Another indication of this trend
is found in the employment of our workforce. In 1950, S5 percent

i}



of the paId workforce was employed in 1ndustry, today only

about 18 percent are employed in industry: By contract,

28 percent were empioyed in service and Informatlon Jobs

in 1950 and today more than 56 percent are employed in
these sectors.

This Shlft in _the nature of available JGDS raises 1ssues as
- to emphasis of elementary and secondary education programs

as well as the context, enrollments; and support of post--

secoﬁdéry, vceétidﬂél ‘and coﬂtiﬂUiﬁg ‘education pfdgfams

soci N

Two prxmary events -- the Great Depression and World War II --

served as major stimuii for the centralization of our 5061ety

The move in a centralized soc1ety was toward big business, big

government; big unions and a vertical type of organization.

During recent years this trend was reversed ‘and decentraixza—

state or local levels (horlzontal structurej.

Within education, this trend is evident in the increasing
Importance of the role of state and locdl goverhniients. It can
likewise be seen in the Shlft in emph351s from usirng the d15tr1ct

as a unit of analysis to using the individual school as a unit

of enaiy51s Greater attention has been focussed on the school

principal as a key educationail leader:

3. Our society is moving from a national economy to a gilobal
econoliy .

THe isolation that once characterized Amierican” foreign policy
at the turn of the cerittn'y ié eléérl? a phéﬁbiﬁéhbi‘i 6f the past.

throughout the world. What heppens in Central America, Irar,
China, Japan and Russza and _any country of the world can have a

profonnd effect on our economic well- belng and the ways we

organize our lives: ‘

In general, American education has not considered the need to
prepare students for being a citizen of giobal vxiiage as ar
priority act1v1ty In fact, bilingual education is; in large

ERIC
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measure; considered a deficit for students rather than an
asset which can be used in productive ways. There is a
similar lack of emphasis on understanding the cultures of
other countries around the world. These needs are likely
to lead to_an increased emphasis on foreign languages and
the extension of global education activities and programs.

4. Our society is moving simultaneously toward high technelogy
and toward 'high touch". .

When technology is not accompanled by a compensatlng ”hlgh

ments of human response), the technology 1s llkely to be

reJected The competisating response to the high technology"

of television was group therapy and the human potential

movement. CB radios and ''walkie talkie" systems became a

national craze and they have been incorporated into our

daily lives because they prov1de ways for many to maintain

communications with other people:
This trend is evident in education i§”§§§,§§§§§§§§§§ §f_7

microcomputers. Computer-assisted instruction.using main-

frame or minicomputers has been demonstrated but it is B
not w1de1y used because 1t was dlfflcult for students and

utilize thelr full capac1ty The 1ntroduct10n of arcade
games and the home computer have changed the picture
dramatlcally

\
\

Mlcrocomputers are becoming an essential component of education

programs and schools are under _pressure to acquire them and

use them for instructional; administrative and general infor-
mation processes.

5. Our society is moving from an either/or to a society of
multiple optionms.

At one point in time the.choices in education were largely

either/or. You were 1nvolved 1n academlc programs or voca-

education. .

Elementary and secondary education programs were typically

59
43
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de51gned to prov1de a con51stent program for all students in the

district. While some options were prov1ded in secondary schqois,

the choices were comparatlvely limited: Today we see the magnet

schools; alternative schools; and enrichment programs as examples

of efforts to provide muitipie options for students within_the

educationat system. There are magnet or alternative Schools for

"basic skills; for science and mathematics, for performing arts,

for language studies; for gifted programs, etc. These are part
of a cont1nu1ng effbrt to serve the range of values and needs found

Our society is mo n of institutional help to

A characteristic of our centralized, industrial society was the
trend of looking to institutions to meet individual and
societal needs. This trend was reversed as evideniced in the

Wellness movement the increased use of barter; cooperative

This trend is evident in education by the rapid expansion of the

use of home computers' for learning and educational purposes, the

expectations that individuals must fund a _greater proportion of
their learning costs; and the expansion of school fees.

Other trends which the Naisbitt group have identified include:

From _ j@i
North ‘ South
Business .as usual Accounitability
Hierarchies : Networking
Economies of Scale : Appropriate scale
Managerlal society Entrepreneurial society
Representative democracy Participative democracy
Family as basic unit Individual as basic unit
Party politics Issue politics
Machismo society Androgynous Society

Perhaps the most 1mportant th1ngs to remember about the changes

in our ‘'society are the differences between the three types of societies--

the agrlcultural

1ndustr1a1 and 1nformat10na1 societies: The following

Agricultural Industrial Information
Strategic  |Land Capital Data
Resource Raw Matérials : Informatlon
Transforming |Physical Processed Conceptual Space
Resource Man Energy Knowledge
Time Past Present Futire
Orientation
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It is 1mportant to note the crxtlcai Importance of data and knowiedge

or the ab111ty to apply 1nformat10n Slmliarly, educatlon and training

sectors of soc1ety
These megatrends establlsh a context wh1ch 1mpacts educatlon

ride a horse in the d1rect10n that it is already going. " These trends

provxde a starting point for examining the needs for the restructuring

of education programs, policies and practlces. Our tasks must be to

anticipate the 1ikely impact of these trends on educatxqq{ develop
strategles for ut11121ng or counteractlng thelr impact and developing

Y
>



STIMULUS QUESTIONS

1. What are some of the examples of the megatrends which you have

observed in education? What examples of counter-trends have

you identified?
2. What have been the responses to these trends in your state?

edication programs?

4. What changes are needed in your district to Support the restructuring
of education programs?

5. Where wouid you place the priorities for action in your district?

B-12




III.

Restructuring and Improving Education

Any discussion of the implications of the megatrends for educational

prograims requlres a comparison of the

current characteristics of educa-

tion with a vision of what types of educational programs would be needed

in the future:

One way to make this

analysis is to identify possible

changes in the goals for educatlon, the ‘delivery systems for education

programs; the financing of education programs,

tional personnel,
outreach programs.

the training of edica-

assessment and evaluation systems and community

The foilowing chart is provided as a beginning

point for stimulating your thinking as to the probabie areas of change

for education.

It is important to understand that the movement from

an industrial to an information society does not imply an either/or
type of choice, but rather that the items included in the information

society lists are extensions of the past and a change in emphasis rather

than an abandonment of the past.

PROBABEE CHANGES OF EDUCATIONAL EMPHASIS

Area

Goals of Eaucatibﬁ

Cognitive Goals

Affective Goals

Educational
Personiiel

Basic skills
Specific training

Right to read

tUniculturai

Literacy as .
survival skill

0rgan1zat10n dependent
SIngle famlly

__ matter expert '
Tedcher as standards
setter

Principal as middle

manager for central
office

Superintendent as

professional educator

status quo leader

B-13

Information Society

Stronger higher order skills
Generalizable skills
nght to excel

Gilobal education

Many literacies, more
than one language

Small group skills .
Independent entrepreneurlal
Support group

orientation

_ get and use_ ;nfomatloﬁ
Teacher as §élf;t6ﬁté§t

curriculum Ieader,7§§§ff77
'developer and neighborhood
contact

Superintendent as politician
and integrated community
leader with specialized

N educatlon expertise

Superintendent as educatlonal
leader and community

resource developer
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§§§é§§ﬁéﬂf and
Evaluation

Co unltz ,

Relatlonshlps

Curriculun Areas

Job Preparation

Financing of
Education

.

o

Diffused routine
accountability/

_ assessment

Teacher/administrator
performaﬁce medsured

by judgment

Seriodic assessment

Teacher/administrator
performance used as
baseline standards

Parent as passive

~ consumer -

School district youth
oriented

School as isolated
educational institute

Distinct subject

_ matter areas

Student as passive
recipieﬁt

General; diversified

Print oriented
Physical education

Single-career

_ preparation

Late skill development
Distinct vocational

education programs

Institutional financed
Public Sector.

Total district system
€entral office oriented
Superintendent focused
Formal board-community
_ leadership

Business as a consumer
~ of school output
Group instruction

District structure/

standards
Standardized programs

Information Society

Achievement/performance
accountability

Data-based performance
medsures

Ongoing assessment for
educational diagnosis

Teacher/administrator
performance used for
incentive pay

cbnsumer/dec1510n maker
School district lifelong

learning oriented

School as cdmmunxty
service institution
Synergistic study areas

Student as integral part
in school community

Science and math éﬁﬁﬁééié
Gomputer llteracy

Multiple-career
~ preparation
Early skill development

Career/vocational education
as integral part of
educational community

experience

USer flnanced

collaboration

Neighborhood models
School-based management
Principal focused

Informal parent- “neighborhood
N leadershlp )

Business ds a part1c1pant

individualized programs
Neighborhood variations

Multiple option programs



THINGS TO THINK ABOUT

The above chart is simply a beginning formulation of identifying
possible implications of changes in our society. What things do you
feel have been omitted, should be modified; or should bée eliminated
from edach of the categories provided?

Financing of education
Training of educational personnel
Assessment and evaluation systems

Outreach programs

How would you apply this formulation to schools in your district?




1V. Improving Educational Programs

The 1mprovement of educationai programs begins with some

formuiation of quaixty education and the goals and obJectzves

which wouild sapport the attainment of quality education programs.
There are many ways to describe quality education. The listing
provided below 1s a prel1m1nary formulation of the critical com-

Quality education should provide all students with:

& A high level of proficiency in the basic skills
including: .
\

- The ablllty to read and comprehend written mater1a1

- The ability to understand mathematical concepts and

to- carry out mathematlcai computations \

- The ability to understand scientific concepts and

their relationship to the work and activities of our

society !
- The ab111ty to speak and interact with others in a
variety of situations
- An understanding of computer appl1cat1ons and the
skills of interacting with computers

-~

i opportunity to develop higher order skills including:

L]
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= The ability to syrnthesize, generalize and apply
information -

- The ability. to Search retrieve and utllxze information
and data (learnlng to learn)

- The ability to diagnose situations and to solve

probiems
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ana contributions to the global commun1ty

An underStanding'nf thé wnrid cf wnrk and a Beginning level

After readlng through this statement of qualxty educat1on what

addltlons, deletions or other changes womld you make for your descrig

tion of quality education?
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improvement programs begln with some understandlng of

what "works'' in education: ' The Nat;onal Institute of Education

has-devoted considerable effort in recent years to conduct

studies which examine the characteristics of effective schools;

effective administration and management and effective teachlng

Some of the results of these studies are summarized below:

reSearch and,the teachlng/Learnlng process and research on _.the
structure and management of Schcols. With respect to the first
areda, some of the findings are outlined below:

1. The amount cf t1me devoted to academlc learnlng varled w1de1y

struction, were able to erigage students in learnlng tasks, and

engage them when they were Eérformlng at high success rates

(allocated time, engaged time, and academic learning time).

2. The organlzatzon, planning and scheduling of aCE}YlFEGS were

essentlal to effecthe ciassroom management. Efforts to

effective. group relatlonshlps among heterogenous students
all contributed to effective classroom management.

3. In,geﬁerai, structured prograims were more successful than

-individualized or discovery programs. Effective teachers were

able to:

e structure learning experiences

e proceed in small steps but at a rapid pace

e give detailed and redundant instructions and explanations
e use a high frequency of questions and overt, active pract

provide feedback and corrections, especially at initial
stages of lééi‘i‘iiﬁg

N HéVé a student ‘success rate of 80 percent or higher on

ice

® u1v1de seat-work 2551gnments 1nto smaller segments or devise

ways for frequent individual monitoring of students

prdVidé fbr thtiﬁﬁéd,étﬂdéﬁt préttité Ebvériléarﬁiﬁgi,éd

that students have a high success rate and become confident;

rapid and firm in their learning

o1
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~ Some of the findings of the improvement 11terature which
are related to the structure and management of effective schools

inctude:

1. There is a strong administrative leadership, usually the

prxnéxpai especially in regard to Instructlonal goals and
outcomes .

There is a clear school-wide emphasis on basic skills which
is agreed to by all members of the staff.

I

3. Teachers expect that students can reach high levels of
achievefent and their behaviors communicate this expectation.

which is tied to the instructional obaectlves.

5. The school climate is conducive to learnlng in that there is

safety, order and discipline:

When we understand the factors whlch account for success at

the local level, we must then engage ourseives in the process of

"backward mapping' or identifying the state policies and programs

which can support the development malntenance, or extension of
the effective proactives. It is this process which requires not
only in-depth knowledge of curriculuﬁ and thé Stfﬁétﬁfe of local

cesses of states.

.



STIMULUS QUESTIONS

1. What directions or trends for restructuring would you add or

subtract from the listing provided:
- The goals of education?
- The financing of education?
- The delivery of educational services?
- The training and retraining of ééucatidhai personnel?
- Assessment and evaluation programs?

- Special programs, facilities?

2: What are the likely equity issues in each of the areas?

3. What steps can be taken at the state level to reduce/overcome the
souirce of the equity issues?

4. What steps can be taken at the state level to support school
improvement efforts? ‘

5. What steps can be taken at the district/local level to reduce/overcome

the source of equity issues?

6. What steps can be taken at the district/local level to support school
improvement efforts?

ERIC
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V. Achieving School Improveient Through the Use of Technology

G1Ven the need fo- improving SchOOlSrlt is 1mportant that we beg1n
to use the technologIes which are available for the 1mprovement of

learnlng One of the most versatile technologles which is now ayallabie

to us is the microcomputer. Since the introduction of microcomputers

in schools in 1979; their availability in schools has increased
dramatically. It is estimated that 400,000 microcomputers will be in
schools by the end of the 1982 83 school year.

for a rew understandlng of their uses, the management of the1r use, and
the 11ke1y problems Whlch may result from thelr use. The follow1ng

section outlznes some of the con51derat10ns and questions which should

be addressed in the use of computers in schools:

Computer Uses

_ School personnel frequently begin to plan their approaches for
using computers by looking at computer hardware. Important as the

Standlng of t}e _purposes for using the computers Listed below are

some of the ways which computers may be used in schools and the programs

which may be designed:
Strategic Use #1--Computer and Computing Literacy

 Onie of the most comiion uses of microcomputers in schools may be
called computer and/or computing literacy. This use of microcomputers
begins with the reallzatlon that computers are an 1ntegra1 part of our

society and every citizen needs some understanding of computers and how

they work. There are many definitions of computer literacy but most of
these include an understanding of what a computer is (knowledgej; how it
works (mechanical use); how to use it; how to make it work for a

specific application.
Instructional objectlves may be deVeloped for any level of performan-e

Some of the understandings which should be developed in computer literacy
courses are:

What is a computer?

The student should be able to identify a microcomputer and the
types; speeds and sizes of available microcomputers. Some
understanding of the past and future evolution of the micro-
computer should be included.

s What are computer peripherals?

The student should be able to distinguish the ficroprocessor
from the perlpherals that support its use various input dev;ces,

storage procedures and methods, display devices, graphic equip-

ment, control equipment and interactive equipment:

. What may a computer be used for?

Students should understand the basic functions of the computer

and how these may be applied: The functions of calculations;
record-keeping; word-processing; simulation and gaming; control

B-20
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of other machines, retrieval of information; instruction; and
the creative arts should be included in this i.iii&erstand_ing;

shoald gain; a dec151on must be made as to the level of skills which
should be developed in using the computer. Examples of some of the
skllls are:
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ability to turn on a computer, "boot" up an existirg program, and

responding to program commands o
ability to input data (what kinds of data? what levels of key
boarding skill?)

ab111ty to output data to dlfferent perlpherals Ewhlch ones?)
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of prof1c1ency9)

Dec151ons should 1nc1ude con51deratlon of the grades where various
content and skills objectives are to be achieved and the amounts of
instruction and time which are needed to achieve these levels of
proficierncy. ) ] o
~_ Many have pointed out that compute: typically focuses on
the study of machines and that this knowledge w111 become largely

irrelevant because the technology is changing so rapidly. They point

- out. that what 15 needed is compntlng 11teracy or the study of how
machines may be used. Courses in computing literacy would place
primary emphasis _on the ""tools" which. computers provide for a varleey
of tasks. Examples of some of these tools or functions are:

word processing

calculating )

storing information .

Tetrieving 1nformatlon from computer networks (research)

computer design and graphics

programming for problem solving

Many of these tools are important aids for the development of higher
order skills and the enrichment of the school curriculum.

Questions to Consider

1. What is your definition of computer literacy? of computing literacy?

3. What priorities would you establish for the introduction of

computer/computing literacy?

4. What additional information do you rieed to make these decisions?
B-21 -
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brili_and Practice

as effective. Drill_ and practice may be,used forwlncre351ng the

. efficieﬁcy bf iﬂitiél léérﬁiﬂg, fbr remediation of areas of rneed,

birect Instruction

The computer may be used as a tutor which ﬁféééﬁté information and
interacts with students. ' They may be used in place of textbooks;
workloads or the teacher for presenting new information. The
effectiveness of this form of instruction is largely dependent

on thé quallty of the software. It is 1mportant to note that

such 1nstruct10n is to be effective:

Enrichment or Advancement

Some believe -nat the computer has special usés with gifted and
talented students. It allows them to advance beyond the levels

from the teacher; The effectlvgness of this use relxes,ln part,

on quality softwgzg and the provision of computers for individuati,

creative work: -

Special Education

The computer and related perlpherals are be1ng used w1th spec1a1
needs children. They provide instruction at their own pace and
often give them a new sense of control and Independence.

Questions to Consider

1.

How would you_ deal with the potentlal problems of equity of access

and participation for some groups of chiidren?
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Strategic Use #3--Infusion of Computers for Improving Instruction

Some believe that computer instruction should not be seﬁéfétea from

process. Thls would requlre hav1ng computers in the classroom and

ready access for students.
Examiples of some of the areas of infusion are:

. business classes 1ntegrate computers into typlng; accounting,
management courses, etc
problem solv1ng act1V1t1es--solv1ng complex equatlons drafting
geometric probiems

s+ language arts ciasses integrate computers for the teaching of
writing; spelling; vocabulary; etc.

e Science departments integrate computers into research; experiments;

simulations, and problem solving . '

art departmernts intégrate computers into the teaching of de51gn and

commercial graphics

. music departments integrate computers into study of theory,

. synthesized music, composition and conducting

Qﬁesii6ﬁs to Consider

1. What other uses may be made of the computer for infusion .purposes?

2. Wherewould you.place priorities for curriculum infusion?

Strategic Use #4--Vocational Preparation

Many schools are provxdxng courses to prepare students with computer:
skills which are marketable in business and indi.stry. Examples of these
skills are: .

word processing
computer programmlng
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computer §?§53E and printing
computer repair
robot de51gn

robot repair

Questions to Consider

1. What other examples can you identify?

2. What are the needs in your community?
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3. Where would you place the priorities?

Strategic Use #5--Computer-Managed Instruction

Some believe that the best short-term use of the compiiter in the

classroom is to assist in the management of instruction, rather than
instruction per se. This approach assumes that it will be sofie tife.
before a range of high quality software for all curriculum areas will
be available and providing enough hardware for ail students is beyond
the available resources.

Computers may be used by the teacher for:

diagnosing student needs

*

e Pprescribing individual programs

s scheduling individualized instruction
# monitoring student achievemerit

s testing results -

» computing and recording grades

o+ TEpOTting

S

Questions to be Considered

1. What other uses can the teacher make of a computer for improving

instruction?
2. Where would you place priorities for your district?

Strategic Use #6--Administrative Uses of the Computer

_ _Computers have been used for administrative purposes for Soiie time.
It is used extensively for personnel, payroll, budgeting, accounting,
inventory management; bus routing; and class Scheduling. Recently, other
uses have been made of the computer such as:

monitoring building use and energy use

6 —
s tracking individual student's progress . o
s keeping track of puilouts, immunizations, discipline problems; health

records; etc. S
o library cataloging and circulation

Questions to be Considered

1. What other administrative uses would you make of computers?

2. Where would you place the priorities?
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VI. Strategic Planning: A Tool For
Restructuring and Change

cour§e7for the future is widely acknowledged as 4 need but seldom
utilized by 1nst1tut1ons or pollcy makers Some of the most com-

° iong range planning is. compllcated and tirme

consuming;

e pilanning frequentiy hlghixghts or extends the gaps

between planners and doers;

administrations
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and staff disTupt the process,
® budgets are seldom linked to program goals and plans.

_ These problems have led to the development of a modified planning
process -- a process oriented to changes in the environment; a process

which uses decision makers judgements; and a process of continuing

review and modification to fit changing needs and environments. The

process,; developed in business and industTy, has potentlal for appli-

catlon in the public sector: Strategic planning is described by

the demands of surroundlng enV1ronments. Strateglc
planning looks at the big picture: the long-range
destiny of the institution, the ccmpetition between. this
organization and others in its environment, the market
for organizational products and services, and the mix
of internal resources to accomplish the organization's
purposes."

The goal of strategic plann1ng is focused on maklng wise dec151ons

more than producing a set of plans. It emphasizes flexibility and a

quick response to changes in the outside environment. It is more

concerned with doing the right things than doing things rigi :

* Fo:ﬁgpfexpgndedrdescrlptlon of strateglc plannlng see ''Strategic
Planning in Higher Education: New Tool or Gimmick'' by J. Victor

Baldridge and Patricia H. Okimi in AAHE Bulletin, October, 1982.
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_ Strategic planning is usually carried out at the top levels

of the organization and it is organized to answer questions such
as "Where are we going?," '"What business are we really in?," and
"What is the future of the organization?" These questions are
equally as important to state educational decision makers. Develop-
ing the answers to these questions provides a framework for develop-
ing operational, program, and tactic@l plans which are usually carried
out at lower levels:

There are a variety of models for strategic planning which may

be used but most use two key elements -- the development of a con-
Sensus as to a_strategic vision of what is to be accomplished and

a review of relevant available data known as environmental scanning.
An example of a strategic vision was when President Kennedy articula-

ted the vision of getting a man on the moon. Currently, Governor
Robert Graham is articulating the strategic vision of moving achieve-

ment test scores of Florida students from 36th place to 3rd place in

the nation:

Strateygic planning is not linear and orderly but the following pro-
vides a visual outline of usual steps in strategic planning.



Mission
Strategic Vision

r

Environmental

Scanning

J
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Goals

Strategles
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Objectives
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Strategic ﬁiéﬁs are usu511y prepared. fdr a

‘three- td five- yéér péridd

are used to review the plan and iake any necessary iodifications or

add1t10ns

It is 1mp0rtant to remember that strateglc plannlng is not the Dnly
type of plannlng thdat is necessary for achieving the 1mprovement goals

of a district.

ture of other types of planning.

planning and the persons responsxbie for the impiementation and
monitoring of such plans is outlined below.

Strategic planning provides the framework and the struc-

A listing of some of the forms of

Ongoing

StrategIc PlannIng
and Management

Board =

Superintendent
Key managers

‘Representatives

of teachers and.
staff at initial

Statement of
goals; policies;

budget alloca-
tions

MonItorIng pro-
grams, p011c1es
and progress

Administering

Program Dléﬁﬁihg Superirntendent Total district
and Manadgemerit Key cerntral program. = and managing
(design of stu- office staff. School programs  programs
dent programs, Principals Instructionatl :
day-to-day guideiines.
management of Management
programs) guidelines.

Budget recorii-

mendations.
Program Delivery Principals Quality edu- Continuing
{direct respon- Teachers cation programs dg;;yerx and
sibility for Counselors improvement of
delivery of Staff program
quality program)
Student Program Teacher Optimal Continuing
Plann1qgf§g§§1gn- Counselors personal establishment
ing and achieving Students achievement and achievement
individual Parents and growth of individual

learning goals)

learning goals

The next few pages are de51gned to help you thlnk through the varlous

processes of the strategic plan develogment

Questrons have been used to

help you think through the process; but the content of your strategic

plan will depend on each of you:



Stimulus Ques’ti'oné

The development of a strateglc plan begLns with the forumulatlon

of a strategic vision or goal thCh can serve as a ~motiviation for

progress: The strategic vision may be iimited, e. g: 1ncrea51ng the

achievement scores of students in a state from X place to Y piace or
it may consist of a number of related goals. A beginning point for
considering the strategic vision is to consider the outcomes of your

visibn fbr futuré édutétibn prbgramé. The fbllow1ng questlons are
Building a Strategic Vision

1. What is your strategic vision for education in your district?

2. How w1de1y do you believe this vision would be shared among groups
in your community?

communlty’

4. Look back on your vision for education in your district: Does it

- consider changing technologies--the potential impact and
opportunities which it provides?

= 1nclude soc1al sc1ences and humanistic content as well as
the physical sciences?

- include the need for improved education for all groups in
your district?

B-29
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fieed to be revised. Sometimes th°re will be a need for extensive

revision of the plan or it may simply identify the need for minor

changes. Usually four SetS of environmental factors are examined--

demographic factors, economic factors,; social/political factors, and

educational factors: Prelxmlnary sets of questions which can guide
your environmental scanning are given below.

Demogranhic Eéctbré

1.

10.

What has been the pattern of school enrollments in your district

and what is your best estimate of future enrollments?

What are the enrollments by grade levels and what i5 the percentage
of the drop-out rates?

Compensa*ory educat:on, bilingual education; gifted and talented,

vocational programs; etc.)?
What is the racial/ethnic composition of the students in the district?
What are the numbers of female and male students by grade?

programs by race, ethnic group or sex?

What are the characteristics of parents in your commuﬁity§ tSOCiO—
economic groups; religious groups, single parents, etc.)

What groups do you believe are best served by the schools?_ What
groups do you believe are least well served by the schools?

What other demographlc characteristics can you 1dent1fy that are
relévant to ediication prograis in your district?

What changes, if any, do you anticipate in the demographics?
B-30 '
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Aruitoxt provided by Eic:

Economic Factors

1.

What is the general fiscal condition of the district?

What fiscal problems or windfalls do you expect in the future?

What programs or activities have been best funded? What programs

How would you describe the gemeral communiy support of schools

and their willingness to provide resources for tihe schoois?

What other economic factors are likely to affect the district schools?

Socjo/Political Factors

1.

How would you describe the general political support of district schools?

What do you think are the general community perceptions of the district

schools?

What types of activities or improvements would the community be most
likely to support?

provided support to the schocis and how would you go about increasing
this support?

What other factors could you identify which affect the socio-political

climate of the community and which have relevance for education programs?

6 pes §-31
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Aruitoxt provided by Eic:

Educat fonal_Factors

ldngdtjonal p100rnms LHClUdt <tudcnts currithlum dnd Erdff WOit

a starting point. Som assessment of rho current Btatns of cach nccd\
to be made before a plan _is devcloped. How would vou rate the >trcngths
and wecaknesses of each of the following?

Strengths Weaknesseos
Student Achievement
Srudent Currigulum
Tenching Staff ;

Management Staff

Supporec Staff

We can spend u great deat of time expanding the data we have in cach
of the arcus: This needs to be started and reviewed with all pérsons
participating in the development of the strategic plan. At this time
we have moved through the first two steps of the Strategic planning
model wnd we have parts of the situation audit.



C. ‘nstructional Uses of the Computer

This chapter provndes information for educational administrators and teachers tc
help them keep up with on improving technology. It includes the following resources:

e '"lnstructiondl Uses of the Computer:  An
Overview," developed by Sheryl Denbo,

Director; Mid-Atlantic Center for Race Equity, @

one page outline of the various instructional uses

of the computer: & i i i iiiiiiiiieeeieeeeeioeroonenseasaasssC-l
e "Instructional Uses of the Computer: A Review
of the Research," developed by Shery| Denbo,
DlreCfor, Mnd-Aflonflc Center for Race Equity,_
summmdrizes the resedrch on the effectiveness of ~
ceeeess C-2

compuUter-assisted INStTUCTioON.. « v vt vensesssoonsenccsens

e "Computers in Educcmon- What the Research
Shows," El ng, November/
Becember 1982, discusses research related to the

effectiveness of computer-assisted inStruction. .. eveeeseeeeesesssss C-5

"How fo Moncge Effectlvely With 25 Students
and One Computer," The Computing Tedcher,
March 1983, provides a one page resource for the

teacher trying to operate effectively with many o
students and few CompPUTErS: ¢ v v iieiieeeeeescnsonnennessssess C-9

e "Unresolved I§§Ué§," a discussion of Bé}{gUééfi&ihé -
which deserve the attention of all educators: « v v v v v e eeeonecocesss C-10




INSTRUCTIONAL USES OF THE COMPUTER: AN OVERVIEW

We can divide the many instructional uses of computers into three categories: (1) the

computer as a subject to be taught, (II) the computer as a teacher; (I} fhe computer as a
management tool.

I.  Computers as a subject to be taught

e COMPUTER AWARENESS AND COMPUTER LITERACY: Teaching students how
computers work, how to use one or more computer program languages, how to
interpret computer programs and computer output and how to input the computer.

o COMPUTER PROGRAMMING: Having students learn to program computers to solve

problems: Providing students with progrommlng instruciion so that they will be able

to anply thair knowledge ond skills to maximize the computer as a resource;

. The compuier as a feocher

e TUTORIAL DIALOGUE: Using computers to present informdtion to students,
diagnose student performdnce and provide additional information, remedial
instruction and individually-designed practice bdséed on previous responses.

e DRILL-AND-PRACTICE: = Using computers for student practice of skills whose

principles are taught either by the computer (tutorial diologue) or by the teacher in

traditional ways:

e BUILDING INFORMATION AND RESEARCH SKILLS: Using computers as a writing
pad; calculator; dictaphone; thesaurus; and reference library to access and use large
data banks of information. Using computers to teach such skills as typing and
editing; as well as developing expository skills, information retrieval skills, and
research skills. .

Using computer programs tc

®
demonstrate the consequences of a sysfem of dssumpflons, or the consequences of
varying an assumption, providing simulated "environments” with which students can
investigate areas of mathematics,; social sciences, ecology, physics, etc. Using
computer games; simulation and model building to teach logicai thinking and to
prowde the students with |nSIghfs into things which ordinarily would be beyond their
experience.

e COMPUTER PROGRAMMING: Uslng computer programming to develop cognmve

abilities in problem solving, logical thought and abstrdct rédsoning. Construction of
computer programs can bring insight into specific aspects of 7§ulgjgcfsﬁfbeing

investigated. Programming develops a student's ability to formulate specific steps in
problem solving.

B The computer as a management tool

e MANAGEMENT OF INSTRUCTION: Using computers to madintdin and report
individual student performances, skill levels, and records of student progress. Can be
used with regular msfrucflon or computer-dssisted instruction.

o MANAGEMENT TOOL.:: Using the computer to ossst in fbgodﬁrjyn|sfrof-9gqffschogils

fhrough the use of statistical packages, accounting and mailing systems; word

processing, maintenance of data bases, and communication nefworks.

weloped by Sheryl Denbo, Director; Mid-Atlantic Center for Race Equity
c=1
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INSTRUCTIONAL USES OF THE COMPUTER: A REVIEW OF THE RESEARCH*

The relative effectiveness of m|crocompu1‘ers in educational seﬁmgs is still bemg
debated. Most of the research on. computer-assisted instruction (CAl) has indicated that
it is ot,legsf as effective as traditional education and; .as an educational supplement; it
déhéfdll? imbfbVéS §fUdéi’if dCHiéVérﬁéhf Ui’ifdfohdfél?, CUfféhf fééédi’th 6i’i CAI Hdé fdf

and has often concentraied on math sducation. CAl research has less frequently
exomlned fhe effecflveness of compufers m buﬂdmg mformcmonol ond reseorch skllls or

There is very little research on compofer Ilferocy training or computer- monoged

instruction or the effectiveness of CAl in stibjecf areas other than math.

research problems and research probl,ems,,fhof are unique. to computer educations
Analysis and comparisons of CAl research indicate thot research studies often exhibit the
following problems: (1) an inability to isolate the multiplicity of variables that can
affect learning and test scores; (2) an inability to control for varying teacher
competence; (3) a failure to control for the differences between schools; (4) a failure to
control for variation in the kind and quality of the educational soffwore. With these
limitations in mind, let us review some recent research findings.

Resedarch In Higher Education

s A sfudy sym‘hesnzmg the results of 59 prsmory studies in hlgher education came
to the f-llowing three mdjor coriclusions: (1) the use of computers produces
small but significant contributions to the effectiveness of college teaching; (2)
computer-based teaching has a posmve effect on atti.:sdes toward instruction

generating greater student interest in the subject matter; (3) use of the
computer increases the speed of learning (Kulik, |980) .

Research In Secondary Education

® Middle school students using drill and practice computer programs in
mathematics and reading had significantly Higher standardized test Scores than
students receiving traditiondl instruction. Both CAIl and control groups were
equally effective in achieving reading gains, while elementary mathematics

c'oms were genercily higher for CAIl students. Teachers perceived CAIl as

en:ficial to stucent achievement; middle school teachers were less positive but

SiH .,bpp': hve. Siodent Fééf:éﬁiéé to questionnaires indicated that they

5éFEéw«=‘ EA] |i! _and practice as personally benefi<ial and as an enjoyable
activity {Lsink, 1977).

*Developt & by Sheryl Denbo, Director, Mid=Atlantic Center for Race Equity.

) Permission is granted to duplicate and use this material as long as credit is given to the

author cnd the Mld—Aflonflc Cenfers.
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A field study in which the mathematics portion of the Plato basic skills leirning

system was used in remedial courses for high school and adult education students

at three Florida high schools revealed that the Plato system is both

educationally effective and cost effective (Brown, 198l).

When using CAI to strengthen basic skills for economicaily and educationally

disadvantaged .students at the secondary level; student outcomes met or
exceeded expectations. Student and teacher involvement increased remarkably;
and student, parent, and faculty attitudes were very positive (Maser; |979),

A secondary study analyzing dnd :ynthesizing 5 independent experimental
studies of computers in secondary education (grade 6-12) found that improvement
in performance of secondary students was greater than college students who had

been previously studied. Computer-assisted instruction raised .student scores on
final examinations and students developed very positive attitudes toward the

computer and the courses they were taking. The computer-assisted instructicn

'stbfs;'cii'ifi'dlly reduced the amount of time students needed for learning (Kulik,
1983).

And-Junior High Schools

‘A study of S5th and 6th grade high achievers in mathematics at West Lafayette

(IN) schools showed that actess to microcomputers helped children develop
problem-solving skills and foster positive attitudes toward mathematics. The

. experimental group showed a significantly higher rate of improvement on tests

of computation and problem soi\i?é (Action Research Roundup; 1981).

A study of 3rd and 4th grade students scoring below grade level in mathematics
revealed that those receiving computer-assisted instruction scored significantly
higher than the control group (Action Research Roundup, 1981).

Educational Testing Service (ETS) conducted a four-year research study dcross

the entire spectrum of K-6 curricula, focusing on CAl effectiveness in
compensatory education. CAl was found to be an effective learning aid over the
long-term; and it was shewn that CAl could be easily replicated. In addition, CAl -

costs were within typical compensatory education budgets (Ragosta; 1983);

The results of a study which compared problem solving for 8th grade students
using the computer with truditional problem solving_instruction indicated greater.
success with the computer (Johnson and Jongejan; 1981). : :

Eighth grade students using a computer fo solve mathematical problems ocut=

performed groups using more traditional methods of instruction (Foster, 1973).

Resulfs of an investigation of the effectiveness of computer-assisted instruction
with learning disabled students in an elementary school indicate that computer-

assisted instruction increased students' mathemctics skills (Watkins and Webb,
1981). .

o)
Il
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' Conclusion

It is clear that-more research needs to be done on a wider range of instructional

uses of the computer, including simuldtions,; model-building and programnming as

educational tools: To date research indicates that computer-assisted instruction holds
promise. It can be an effective teaching tool and it often generates a high level of
motivation among students; It also serves to prepare students to comfortably interact
with the kind of technology that will surround them in their adult roles. The task of

identifying the kind and the quelity of irstructional uses for the computer is just

beginning.

Acticr research roundup. Classraom Computer News, September/October 1981,
“p. 18-20:

Foster, T.E. The offect of computer programming experiences on student problem

solving behaviors in eighth grade mathematics: University of Wisconsin, 1973.
Johnson, J., & Joagejan, T. Unpublished appendix to mathematics and computers in
elementary and secondary school topics. Association for Computing Machinery, 1981.
Kulik; JAG & others. Evaluation of the Nationdl Science Foundation's locdl course
improvement program, [ll: -Case studies.” Ann Arbor: University of Michigan, Cenfer
for Research on Learning and Teaching, 1980.

Kulik; J.A.; Bangert; Riks; & Williams; G.W. Effects of computer hased teaching on
secondary scheol students. Journal of Educational Psychology, |983; 75, 19-26.

Lysiak, F. & others. Computer assisted instruction: evaluation reporf: Research In
ducdtion, November 1977. .
Maser, AL. & others. Highlire public schools computer-dssisted instruction project: A
program to meet disdadvantaged students' individual needs for basic skill
development: Final report. Research In Education, July 1979.

Ragosta; M: Computer assisted instruction and compensatory education: A longitudinal

analysis. Machine Mediated Learning; April 1983, pp. 97-127.

Watkins, M.W. & Webb, C. Computer assisted instruction with learning disabled
students. Educational Computer; September/October 1981, pp. 24-27.
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COMPUTERS IN EDUCATION
What the
Research

N e e
DIOWS
BY GERALD W, BRACEY

LTHOUGH PREDICTED BY SOME VI- !
SIONARIES AND EXPERTS, THE EX-
PLOSION OF MICRO-COMPUTERS
ONTO THE HOME, BUSINESS AND
school scenes took practically everyone

else by surprise. (Remember the ads
that read “Yes! We have Apples in _
stockagain!”?) The resultant frenzy

to buy computers for the local
classrooms has placed mary an edu-
cator in an awkward and confusing posi-

tion. Consider the bewildering array of
conflicting claiins and exhortations we

e — - B have been forced to choose between:
® Advertisements urging us to catch the crest of “the third wave”

e Cover stories and TV specials hailing the miracles of the new
technologies . .. . . __ __ __ . : :
@ Parent groups holding bake sales, taking evening courses, and send-

ing kids off to trendy computer camps—a.: »art of the effort to jump on
the CAI bandwagon

VERSUS

@ “Back-to-Basics” educators who see no need for the technology or

. who even decry it as a manufacturer-perpetra: -+ scam_

e Education’s historical relationship with technology (which may suc-
cinctly be described as “disastrous”) .
® Very tight money ‘

In the swirl of all these conflicts; we shoiild fiot be surprised te find
some teachers and administrators pulling up on the reins of educational
computing, and asking anew: What can these computers do? Aie they
worth it? What does the research say? {Continred)

Gerald Bracey is Director of Research: Evaluation; and
Testing for the Virginia State Board of Education.

Reprinted by permission of Scholastic Inc: from Electronic Learning Magazine.
Copyright Co. 1983 by Scholastic Inc.
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Research

HE QUESTION “WHAT DOES the
research say?” looks simple on its
face, but tumns out to be deteb-

tively complex: In general the answer is:
“Not nedrly as much as it can, will and

already should have.” However, even with
- those caveats and reservations; even when
we consider sloppy research design, vested
interests, and the variety of nearly uncon-
trollable variables that every attempt at
educational research must somehow deal
with, we fud that the research shows some

results with amazing consistency.

" I have grouped these resiilts into three
categories whirh I call achievement, affec-
tive/motivational and social. Let’s look at
each in tum.

ACHIEVEMENT
_ OuTcoMEs
CHIEVEMENT OUTCOMES are
what most people_think of when
they first think of CAI effective-

ness: Did students leamn more using a
computer than other students using tradi-
tional instruction materials alone?

In gererat, the answer is yes: Two re-
cently completed pieces of research contrib-

ute enormously to my being able to say so:

PROFESSOR JAMES KULIK and
his colleagues at the University of
-Michigan have now completed their
analysis of 51 separate research studies

on students in secondary schools. which
they define as sixth gmde or above. The
51 studies were the survivors of a careful
and thorough search through the research
literature, extending back into the 1960's.

(Rougiﬂy 250 other studies were eliminated;
due to “crippling methodological flaws”
among other reasons. For a thorough look
at Kuolik's study and his research tech-
niques, see the box on page 53.) .
‘With rare exceptions; the 51 studies
show that t students who received computer
assisted instruction scored better on abjec-
ﬁve tests t!ian students who recexved tradi-

I ail the children in aﬂ 51 studies revxewed
by Kulik had taken the same norm-refer-
enced test, the average student not re-
ceivirig CAI woiild have scored at the 50th
percentile while the average student who
did receive CAI would have scored at the

63rdlei'cehnlé The average student r=-

ceiving CAI, then, would have scored bet-
ter than 63 out- of every 100 students

taking the test.
Kulik and company also found two other

73

WHAT THE
RESEARCH

SHOWS
M

IN GENERAL, STU-
dents learn more, retain more
or learn the same amount faster

using computers.

o ° o
. Unfortunately, no studies’
have been completed yet that

tell us why that may be.

) Achievement gains aside,
students often find computers
more “human”’— more patient,

less cntlcal—than in humans.

- - ]

interesting results: that CAI improved
reterition when students were tested at
some time after the CAl program had

ended, and that (at least in the studies that

speed at which students learn a given
amount of rmaterial.

. WﬁleKuh’R’sanalysxsmdudesnmesmd
ies i physics and mathematics than in
other areas, the batch of 51 pretty well
covers the academic waterfront; English
composition, counseling, biology, chemis-
try and hxstory are among the other sub-
jects included in his repe:t. To me, one of
the more intriguing findings he turned up

is that the more recently completed studies
{those conducted since the early 'seventies)
show a greater impact than the earlier
ones. Since educational research methods
didn’t change materially during the period
when the studies were bemg conducted,

what we may be seeing is the impact of
improved technology and more appropn-
ate use of that technology. As more than
one educator has noted, how a medium
(such as a computer) is used is much more
unportant than the fact that it 55 used. This

intuitive truth has a way of getting forgot-
ten so I repeat it here.

¢ P IT IS ALSO INTERESTING TO

, me that Kulik found that the impact :

students than on college students (whom
hie had studied earlier). There a-en't really
enough studies around to say definitely
that CAI might have an even greater effect

_on younger—elementary school—children,

‘but one set of recently conducted stvdies

suggests that under certain circiiimstarices
it would indeed. These studies were con-
ducted by the Educational Testing Service

c-6

les Unified School District. Using s
in grades 1-6, ETS found tha
signed specifically to look at th
CAI showed greater effects than the ave
age effect Kulik reported. (General stan-
dard tests, however, did not always show
quite so significant gains.)

ETS coriducted its research across the
entire spectrum of K-6 curricula, using
matemis leased ﬁ'omeomputerﬁumcu

(ETS) in collaboration with the Los g

study was funded by a grant from the
National Institute of Education (NIE), and
focused on CAl effectiveness i compen-
satory educatior. -
In her report on the study s resmts ETS

research psychologist Marjorie Ragosta
indicated that the study had been able to
answer two of the three basic questions it
had set ont to investigate; (1) CAl was
found to be an effective ke aid over
the long-term (at least one year).as well as
the short-term; and (2) it was shown that

CAI could easily be replicated; “untike many
other approaches to conipensatory educa-
ticn”"~—such as individual tutorial. On the
third question; the study found that while
CAI costs were within typical compensa-

tory education budgets; they were not
proved to be fiiorz or less cost-effechve

than other methcds of nelping di -
taged students.

What makzs tie £TS studies esp
noteworthy is the fi: ttlfatthey!’astedfour

ompleted in the short-term (m:e Semes-
ter or a year), and so are subject to what

is known zs the “Hawthome Effect; ” which
shows that the novelty of a change itself
sometimes produces ternporars. improve-

ments. ETS found that in mathematics,
children. wgofhgdfaccess to the computer
for only 10 minutes a day scored significantiy
Ligher than those who did not have such
access Twenty minutes a day doubled the
gan. und as the study progressed, ETS
found that the children szcreased these gains
over those with no access. In reading and

age arts, ETS found smaller but con-

sistently positive gains. which were also
maintained for the duration of the study.
__We can't say from the ETS; or any other

study, that CAl is more_effective in math
thani the other areas. In fact, the total

number of studies is so small 2nd therr
diversity so great that I woild not risk
advising anyone that CAI is more effective
in any one subjeét than in any other. True,
the most common finding is that eiféche-

ness seems to_be more pronounced in
mathematics drill and practice than in other

- areas; but I would guess this tells us more

about. the history of computer usm
hing else. (ETS; for example;

its study to drill and practice:) Computers

have historically been used more by mathe- -

maticians and more for drill and practice




Research

than for anything else. We may find in the
future that computers used as word proc-

essors in composition courses greatly
improve the quality of wrmng because it is
easy for students to revise and edit and for
teachers to make otherwise laborious cor-
rections—but that is an experiment in my

head; not in the research literature:

AFFECTIVE/ -

MOTIVATIONAL

OUTCOMES

CHIEVEMENT OUTCOMES ARE
not the whole story. In fact, my

guess is that many people inter-
ested in CAl would agree with Ludwig

Braun (at the State University of New

comes are more important than the achleve-
ment effects. Perhaps that’s because SO
many of those same people remember (w1th

too-painful clarity) bemg on_the receiving

end of the old “miracle” devices like pro-
gramimed texts and teaching machines. .

but after all, what good would it do us to
have the most efficient method of teaching

reading ever devised if no one taught by it
ever picked up.a hook? .

In the ared of affectxve/motxvatxonal out-
comes of CAI, the news is almost all good.
At the college; high school and elerrientary
school levels, students have good things
to sav about learning from cormputers. They
also emerge with more positive attitudes
about computers.

Students «.onslstently report that they
enjoy the ability to move at their own pace;
as well as the lack of embarrassment about
xjmstakes (“You can learn at your own rate.

d “There’s no teacher to yell at you" are
among the things studerits said to research-
ers james Gershman and Evannah Saka-
moto in a2 1980.study_for the Ontario
Institute for Studies in Education.)

Terry Rosegrant; an assistant professor
it Arizena State Urniversity, has research
in progress which tends to confirm this
assertion - that childeen. using computers
feel more in control of things. Ttis is impor-
tant because such feelings affect a chil” ‘n
many wavs. Through research he per-
formed a: the University of Maryland, Gil-
bert Avistini his discovered that student
respouses, (e Lhe Statement, “Getting good
grades is more ¢ -atter of luck thaw hard

_worR discriminate between effect"= and

ineffective schnols as early as th: third

ade It would seem that anythmg that
enhances child's feelin; ;s of bemg in con-
trol of iis or her destmy is, in general,
beneficial.

. -
~ SociaL OuTcoMES

ERE, “HARD" RESEARCji,!S
silent; but many of my colleagues
and | have seen riore “collabora-

tive, cooperative problem-solving among
kids who are doing programmmg activities
together than anywherewelfse in schools.
Their focus of interest is on getting the
program to run, fot on being the first
person with a hand in the air signalling to
the teacher that you ve got the riglit answer.

It may be that in an enwronment where

cooperauon between students is so often
defiried as “cheating,” such activity pro-
vides a welcome relief—to both teachers
ard students. In any case, mary research-
ers_have reported that this observation
“jumped ont at them."

The oft-expressed fears do not seem
grounded; then; that compaters will “de-
humanize” soaety by isolating students from
their peers in classroom settmgs One
encouraging note m this regard is the

ware—programs meant to enconrage inter-
action between 248, rati;2r than ¢ Qc;gpy
them as individuais. The “Search” series

-now beirig marketed by McGraw-Hill is
--one example of this type of programming.

WHAT ‘THE RESEARCH

CAN'T SAY

, $ OR SOME EDUCATIONAL USES
of computers, research is irrele-
- vant to us: When students learn
skills usmg ‘computers that they could not
acquire in any other way (say as program-
ming), the use of those computers is
justifiable. The relevant question here is:
How.important is it to teach these skills?

The answer appears to be: Critically

important. Andrew Molnar of the National
Scierice Foundation and Roy Forbes, Direc-
tor of National Assessment are among the

concern, but fear, that we are not prepar-

mg our children for the information socxety
in' which they will live. (“Terrified” is the
word Forbes used.)

The. growing. demand for people with
extensive techmcal training in information

technology is well documented; already
the U.S., is experiencing shortages of engi-
neers and teachers with a math/science
background. Suffice to say | that regardless
ing of history or composition; their value
as vocational tools may make them worth
whatever they cost in terms of time and
expense.

Computers make contributions in other

' ways not measurable by research, also.

When a student uses a computer to simu-
late scientific experinents in a school with
meager or no laboratory facilities or to

simulate events that would he too fast; too

c-7
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conduct in the real world; the stadent is
domg something he or she could niot other-
wise do. The reievant question here is:
How satisfactory are these simiilatiois,
particularly at the lower grades?

A recent Request For Proposals (RFP)

slow, too dangerous OE too expenswe to

declared that “If school is an artificial world,
surely the computer is more artificidl
While <ome of us might want to challenge
that assertion; it is meaningful to ask; as
the RFP does, “Does_the learning in the
simulated world transfer to the real world?
How so and how riot? Do the answers to
these questions depend upon the age of
the students and the nature of their previ-
ous_experience?” Teachers who use com-

puter sirouiations. asually point.out that
they make it 4 point to discuss the umta-
tions of modeling and simulation as a part
of the activity. Sirmulations using intelli-
gent videodisc may be able to avoid the
simplifying assumptions that have to be
made for many computer sxmulauons, but

the extensive use of videodisc is largely in
the future and, in the meantime, questions
about simulations remain open and largely
unanswered.

SHOULD SAY

O DATE, MOST RESEARCHERS
have limited themselves to looking
at whether or not CAI is more
effective than traditional instruction. This
leaves us _with the important guestion

of why it might be more effective.

”’VI:here is a great dea! of research now in -
cational researchers I knew to be working
with the-effects of compiiters, I must have
heard “Call me back next year” at least a

half-dozen times. Most of that research;

however, was aimed at answering this last
“Why?"” question rather than providing more-
evidenice of the effectiveiiess of CAl. Arnd,
according to at least one specialist—Karen

Billings at Houghton Mifflin—that evidence

children to be the control group—the non-
computer-users, when their classmiates are
getting to use them,” Billings said.
One could argue that that's a prob!em
that the horsecart of public opinion has
raced ahead of the research meant to guide
it: HAas there been enough work done on

the ‘effectiveness of CAI? Probably not.
But educators who are concerned about
the rissh to stock classrooms with comput-
ers may take comfort in the findings of

fairly convincing studies like Kulik's and

- ETS-Los Angeles. Though the horsecart

may be moving a bit fast for some_onlook-
ers, at least it appears to be on the rigit
track. | I
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A CLOSE LOOK AT
THE KULIK ANALYSIS
ESEARCH RE} ORTS "‘AKE
many forms. It's as if som> of
M W the studies report their findinys
in centimeters, some in inches, and other:
in fathoris. What educational research
has needed has been a way to transformm
these different scales into a common
measurement. A techruque to do this,
called “meta- am]ysxs, was developed
largely by Eugerie Glass, a professor of
education at the University of Colorado.
It is a meta-analysis that James Kulik

ard his colleagues performed on the £1

studies on CAl effecnveness that they

reviewed. =

In a meta-analysis; each of the odd
bltS of tiieasured resedrch is. translated
into standard “units of effect.” Each unit
represerits d certain degree of change
away from the norm, which is repre-
sented as “0”" In the graph_shown here;
presenting the results of Kulik's analysis,
all of the units to the right of “0” represent
increasingly positive effects of computer-
assisted mstruction; all of the negative
wnits to the left of “0” signify nstances
where CAl actually brou@t down_test

scores; The vertical axis; meanwhile, in-
dxcates the pumber of studxes in Kuhk 5

posmve or negative effect. The. ;:reatest
number of studies (15) reported. that the

use of CAI had a positive effect of be-
tween .25 and .50 standard units of mea-

surement: No studies reported an effect
of +1.25, but two reported gamsas hlgh

find. negat:ve effects of —:25and —.50.

(To make these standard units of effect

more reievant to today's methods of test-
iig and scoring, they are sometimes
translated into percentiles. We have done
that here, showing the. figures in red;
underneath-the standard tinits of effect.

“0” becomes the 50th percentile—the

average score of the “control” group.of

students who did_nut receive CAl. The
highest point of the graph, showing the
results. of 15 studies, indicates that the

students in these studies who received
CAl scored on the average aroiind the

It is hard to do good research in almost
every area, but CAI research presents

some special problems. The number of
variables that can affect learning and test
scoring—teacher competence, quahty of
the materials; the social. and economic
backgxound of the students—is stagger-

ing, enough to keep a number of research-

ers away from CAI work becaunse cf the
difficulty of controlling them all.

16

Number of Studies :
x
T

different forms of computer use.

S there are lots of ways a study can
go wrong,; and out of the 300 or so stud-
jes. that Kalik's search turned up; 250
had to be eliminated diie to onie reason
or another. (Some failed to report scores
of the coritrol grouip; some failed to even
use a control group; others simply did
niot appear to handle alt of those vari-
ables well enough.)

The 51 studies that remained repre-
sent a vertible mielting pot of different

types of CAI research. For example:

® In a doctoral dissertation conducted
at Wayrie State Urniiversity in Detroit, MI,
William Cole found that using a computer
to assist in the imstruction of wf'iole
numbers, _ pergeggsﬁ,ﬁf;acﬁuons and deci-
mals increased scores.in the computa-
tion Section of the Stanford Achievement
Test and on tests that he developed for
edch topic.

e Iri another study at Doquesne Um-
versity in_Pittsburgh, PA, Joseph Maola
found that high school students learned
milich more aboiit job requirements from

spending an hour a week with a computer-

ized vocational informmational system than

c-8
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Units of Effect

*Iri amlyzmg iis stodies; Kulik did not differentiate between the

various oses of a computer: Computer Assisted Instruction (CAD,
Computer Managed Instriiction (CMI), or Computer Based Instruction
(CEB1): “CAI" is used here as an umbrella term comprising all of these

from_an hour a week with a counselor.
® I1i his doctoral dissertation canducted
at the University of Wisconsin, Thomas
Foster was able to show that students
who received i ggstruct:on in flowcharting
and programming skiils scored better on
mathermatics problem-soiving abilities
tests than other students who did not.
‘Though Kulik appears to have been
fairly selective regarding the cuality of

the research; we must keep in rhind that
He did #ot take any attempt to evaluate

the quality of the computer-related mate-
rials used: This is important: Good saft-
ware, obviously, has niore potential for
producing good effects than bad software;
and as | read throiigh the literature of
CAl research; 1 see alot of “home-grown”
tnateridl, some of which seems to have
been produced so guickly that it is likely
to.be of dubious quality. The fact that we
still find consistently positie effects with
CAl may be the most substantive en-
dotsemient of educational compuating yet: .
—G. B i‘dt

. “Effects of Computer Based Teaching-on-

Secondary Sct
Students,” by. James Kulik and others, Ta be published in the
Joumal of Educational Research, early 1983
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Until the day arrives when each classroom has one
computer for every student, teachers will continue to
search for the best way to effectively. organize tirme at
the terminal. Most schools and classrooms lack suffi-
cient numbers of computers to allow the problem to
disappear naturally, so panaceas continue to be

sought. The purpose of this article is to share with the
redder a series of organization stratégies to maximize
computer gse by students and minimize confusion,
delay and inefficiency in daily classroom. routines; The
classroom computer management models described
below allow one or two computers to work as an inte-
gral part of the self-contained or departmentalized
classroom. '

Total Class Instruction’ :

larger than :2"". Therefore, by connecting a 21" class-
room television monitor to the computer by video
cable, or cabling a second smaller television located in
the other half of the classroom, all students can view
output from the computer: This is easier to do with
some computers than with others. Local computer or
electronic stores can provide advice or the necessary

hardware: With two screens,; total class instruction can
then proceed with simulation programs by having small
groups of students interact with each other or the com-

puter. The classrcom teacher or student leader enters
the group’s information into the computer terminal in
responise to the directions given by the program. All
students are participating, and with commercial or
teacher-made question sheets, individual responses
can be utilized as well. One of the great benefits of

computer assisted instroction is the use of simulation—
arid a classroom charged with excitement, cooperative
spirit and . . . learning!

Timed-Use Relay o ,

Often throughout the instructional day, the teacher
works with inditidual pupils or small groups. What
might the rest of the class be doing? Independent acti-
vities aré usually scheduled so that a minimum of pupil
interruptions occur for the teacher. Here is where the
computer aids.in management as well as in reinforce-
ment. Once the software has been_ loaded into the
compater, tive teacher schedules each pupil at the ter-

minal for a given_period of time. A kitchen timer is set
by the studert (if an internal computer clock is not

available), and the pupil works at tasks until the com-
pletion of allotted time: The next scheduled student
comes to the computer, resets the program and the
timer, and then proceeds with the lesson. Perhaps all
pupils do not get to work at the computer during the
specific period, but a system of management is now es-

tablished and children know their sequential time

frame.
Block-Time Format o S
- This procedure has its base in the weekly schedule of
the teacher plan book: Although more conveniently
suited for a self-contained or semi-departmentalized
class, it is possible to organize such a routine for a de-
partmentalized class: , ,
__Each student in the class is assigned a given period of
time that is his/her computer time. (There are approxi-
mately twenty-five teaching hours in a school week.
With a twenty-five pupil classroom, each child could
easily be allotted 20-20 scheduled minutes per week.)
A block time format is drawn and posted with:pupil
names entered and appropriate time delineated.
Non-Scheduled Format

Many teachers can have their students take advan-
tage of time that exists during the school day when for-

periods, before and after lunch breaks, etc. Cemputer
club time during or after school offers additional oppor-
tunities. . S
_ Sign-up_sheets can be created for these specific
blocks and procedural rules established to prevent
computer time hoarding—a nice problem to solve!
_ Effective use of the one-computer classroom means
judicious use of systematic procedures for teacher and
student. For most schools; given too few computers
and too many students, it is important to maximize effi-
ciency: By emploving variations on the four basic stra-
tegies presented, all pupils can be working with the
as additional computers are acr;uired; procedures can
be easily (and happily’ altered! =~ o
[Editor’s note: LeRuy Finkel explained how to hook up

more than onz screen to Apple and Atari in the

September ‘61 17, We welcome articles or letters ex-

ENDH
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UNRESOLVED ISSUES

To successfully integrate the computer into the educational process we must face

a number of issues. These issues vary from the pragmatic to the philosophical. Our
ability to resolve them or even to identify all of their parameters depends on a number of
variables that are not always within our control and that are themselves in the process of
change. Nonetheless; it is essential that we begin to acknowledge concern for these

unresolved issues which may very well prevent the effective use of microcomputers in
the educational process.

 The central issue is whether or not we should be using computers in the schools:
If the answer is yes, we can move on to address how educators can justify the required

expenditures when most school districts are facing severe financial constraints.

~ With the knowledge that we do riot have the answers and that we probably have
not even identified all of the questicrs; we will begin to identify some of the specific .
unresolved questions:
_ How do educators loccte adequate funding and make appropriate purchasing
decisions?

d. How do schools identify local, state; federal; and private funds to finance

purchasing?

b:  What are some successful fund raising techniques used by other districts?

c. How do educational leaders determine an adequafe level of funding for computer=
related expenditures?

d. How do educators decide how to allocate available resources?

e. Should one purchase computers or, for example, replace an outdated science
series?

N

N

f. How do schools decide which hardware to purchdse?

How do educators locate; evaluate and integrate computer software inio the

curriculum in a manner that increases educational effectiveness?
d. How do educdtors identify appropriate educational soffware to meet The various
educational objectives of the school?
b: How do educators determine the cost effectiveness of using computers for a
variety of educational tasks?

c: How do educators integrate educational software into the curriculum?

d. How do educators ensure that this new technology is used in a manner which

maximizes its potential value for teaching higher order thinking?

e. How do educdtors ensure that this new technology is not used inappropriately fo
replaze traditionally effective educational techniques? :



s
/

L

compofer skills to enhance !earnmq”
a. How do educators address teacher-resistance andfor anxiety?

b. How do educators dssign a staff development program to meet the needs of all
teachers and staff?

c. How do educators address student resistance and/or anxiety?
d. How do schools assure computer literacy for all students?

=. How should educators monitor students' access to é6?ﬁi56fé? time?

in compurer experlences”

c-11
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D: Evalvating Software

 This chdpter contains materials relafed fo evaluating educational software. It
includes the following:

mputer, chober 1981, dlscusses many of the
key issues central to evolucmng SOFtWATE. v v vevnvennnonnnnennnnss D=

"An Administrative Software Worksheet,"

Electronic Learning; January 1983, oufllnes

que:stions to be considered before purchosmq o
software: (.l i it i iiisii it iaaes i D-5

Ewaluation forms for reviewing educational
softwdre. These forms present different criteria
dhd dbbfbdéhéé fdr fédchéf dﬁd ddi’hlhlefdfbf

complexnfy and in level of detail: Many sr‘hool
districts have adapted one or more of these

forms for their own use: Instruments presenfed
inclode: ;::....

= Coursewdre Evaluation (MicroSIFT,
Northwest Regional Educational Loborofory)

-  Software Evaluation Checklist (National
Council of Teachers of Mathematics)

- CéUfééWdfé Evgjggjiah chij’[fj lecrocompgter
Resource = Center, Teachers  College,
Columbia Wniversity)

"M.E.C.C. Student Evdlugtion of Microcomputer
Materials," Mlnnesofo Educcmon Computing
Consorflum, o AprlllMay/June, |982

software::::::eisscccccis e A SR N b

e "Human Values Criferia for Evaloating.

Educdtional Softwadre," developed by The Mid-

Atlantic Centers for Sex and Race Equity;

provides equity questions to be inciuded in other

evaluation forms which usuadlly do not address L
equufynssueq...................................;.;;.....;D;I3
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Educators are rapidly becoming aware of the potential of |
microcomputers. Currently available, felatively imexpensive,

tools for teaching Computers can be/used to individualize

in new ways through the use of graphics and simulations:. Computers

can be tutors that provide appropriafe levels of instructions
and questions for each individual. [They can provide immediate
feedback to students' answers, and they are infinitely patient
~"They can also keep detailed records/of each student 5 performance. /
. Unfortunately, much of this pﬁkentlal remains unfulfilled /
By itself, a computer is a dormant 'set of electronic compornents. ﬁ.

/
/

No matter how potentially powerful* the usefulness of a computer ;
is dete¢—nmined by the softwars available for it.-

The development of educationyl software lags far behind the/

gevelopment of hardware: Many of; 'the available programs are /

pooriy designed; do not take advantage of the potential of j

computers, and are difficult for Ltudents and teachers to use. |

should be avallable in the near future. Oour aim in this artxc;e

is to present guidelines for sel ecting good software. We will

discuss the general principles that we,; as educators, psychologists

and compuoter speciaixsts, beliefre should form a bas1s for both

software development and softwaFe evaluation.

Since we will focus on general principles ratner than speclfi-s,
what we have to say is relevant to a wide variety of teaching
programs, topics, studerits, and compu'er systems. The guidelines

are presented as juestions one|-should ask about any computer soft-
. ware designed for educational use.

First we will discuss thqee very general questions. Then we

will turn to more specific questions that are based upon the three

general ones. /.

One general question is: l Does the software follow ?ood
educational practices. Much of the available educationali software
seens to have been written by computer programmers who do mot know

fiich aboiut education or the abilities of the children who might

use the program. Such software may be of high quality frdm a

programming point of view, but it often contains -serious flaws

from a pedagogical point of view.

Q
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For example; educationally QLUH&:&]Qﬁc’d
programs presciit maierial in smalll well-
sequenced: units, We have seen many
proy ramis that present too much maicnal

at one time. and present it in ways that

may be confusing to many children:
Another good educational practice is

to provide immediate feedback when the

student makes a response. Computers can
be programitied to do so; bot many pro-

grams do not take advamagc of this capa-
bility.

graphncs cﬁpﬁblh(lcs of campu!crs. A

common fault is vsing graphics in ways

that distact the child from the mate=al

to be learned.
- Another general guestion is: Is rthe
software switable for the intendizd prrposes
arid wsers? Some educational software does
not present a reasonable_progression of
material to be learned and therefore will
not fit inte any cyrficulum.
Other computer programs._are not
acceptable because they are difficult for
students . m'xd (cachcrs to ase; Many lark

account the rendlng level of the intended
users. require complicated procedures to

gnter’ answers, or slop Opcnmng l.f me

The remaining general queston
the software take advantage of the capa-
bilities of the computer? The major reason
for using computers as educational tools
is that you can do things with computers
that _cannot bc donc. Or dre. much more

cOmputer programs often do not tzkc

advantage of the capabilitics of the com-
puter.

For exarple; we consider programs | r.hat
are basicaily written pages moved onto
the computer screen, in which the com-
puter simply acts to turn the pages: to be
a waste of compuler_resources. Somie
lessonis are bewer presented with other
media. Since most schools do not have an
abundance of computers. the available
computers should be used for those types
of lessons for which they offer strong
advantages.

We now tarn .to.the more specitic
qucstiors, cach of which reflects ’ne or

more of these general concems.

Doés the Progrum Fulfill Its Purpose?

Computers. cagﬁtgciuscdr il teaching a
wide variety of topics.and one must decide
whether a given program fits into the

curriculum being used. Once a inatch

between the curriculum and a software
package has been found. there are several
other considerations rcgardmg the role of
the computer.

One must decice whcthcr the compiter
will be used {a the initial teaching of the
material, for review or practice. for testing,
for record keeping; for facilitating general

Q
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" skills, or for s<ome combination of these

functions,
Deciding which of these purposes one

| wants 3 given program to serve is an

important step in evaluating the potential
usefulness of the program.

Computers can be helpful in the mmaJ
teaching of material: For example, cam-
puter graphics and animation can provide
uiseful visual aids: In some cases; computers
can substitute for the teacher and textbook
and actually teach the material:

Another possible role for the computer
is to review lessons or present dritl and
practice. Since they are infinitely pau:ntt
comipiters can be espccxa:t!y uscful [of

stodents’ pcrfonnancc they can also serve

in testing and in record keeping. Well

designed tesdng programs aflow the teacher
to enter questions and accepiable answers

Does the @'ggram use
sounds or graphics that
might distract other

chiidren in the room?

Various critena can then be set to indi-
vidualize the test for cach student. For
example, programs can be chxgned (]
vary the difficulty of the questions pre-
scqtcﬁdﬁcjrcpcrndmg on how many the stadent
nas answered correctly. With a printer,
connected to the computer; written records

can be produced automatically.

In addition to helping children icam
and master spcc.i’c material, compuaters

can be important in facilitating general
skills. For example. many computer garies
provide good. practice.in eye-hand coor-

dination. makm& rapxd responises. and

games c;.crcxsc gcncra.l problcm solvxng
and creatve skills. o
Is the Software Appropriate for the Situz-
tion in Which It Will Be Used?

\Vh:n csuluatlng softwarc one should
used: Will an adult be prdsciu to assist
the student, or should the stidént be able
to_usc the program without assistance?
Will children worl: ‘individually or ia
groops?

If they will work in groups. one should

— D-2
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consider whether the program is designed
so that children can share the work or
alicrnate enlering responses. .

How often_will each chlld usc‘

proggnﬁ:ﬁ and for how lonig? If a program

is very repetitious. it might be suitable if
it will be used only occasionally and

briefly.

If a program is faurly éompbcatcd and
will take a while to learn to use. it will be
suitable only if sufficient computer time
is available. Finally, will it be used in the
classroom and, if so, does it use sounds or
graphics that might distract other childrea

g the room?
Ny o
1s the Software Suitable for the Iniended
Users?

As we mentioned above, much of the

available ediicational softwarc seems (©
have been produced by computer pro-
grammers who know little about the

chx]drcn who rmght usc the programs.

Many educational pragrami do not
provide adequate instructions. Often ‘the.
instructions designed_for the child are’
unsuitable because oOf the reading level
required. For examplc we have seen
instructions requinng bigh schoal level
reading in math programs designed for

grade school children.

. _Many programs also fail to pch
adequate intructions for the teacher On

how best to’use the program. In several
programs, we have happeried upon uzeful

featores that were never mentioned ift

the instructions.
Another important concern is how Lhc

user mikes respouses. There are many

ways in which information can be entered

into a computér. The most commman Ones

use typewriter or calculator style keyboards.

Yoiing children can usoally use these to

enter single letter or digit answers. How-

€ver, entéring entire words oOr sets of words
may be too difficult for young children.

Other input devices can be attached 0
computers. Light pens enable responses

16-be made by pomr.mg at a pamcular
part of the screen. Using a light pen, 3

child can answer multiple choice questions
without needing to find the appropriate §

keys on the keyboard..
Other devices. sich as ]OVS(leS and 7

game paddles; also provids césy ways of
making responses.

The pacing of the materal bcm'
sented ihpUld also be considered. 1 soimic

programs it is completely controlled by
the computer. In other programs the

matenial is presented in small units and
the user presses a keéy to advince (‘
next_unit. Since differcnt children

at different rates, we generally prefer
programs where the pacing is controlled
by the iiser. The main exceptions are

programs used to increase speed. such as

CREATIVE COMPUN IHG
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Evaluating Softwars, continued...

in rapid word recognition, Even in these
programs: there should be a range of spceds
available so they can be L.scd with a vanety
of children:

Does the Sofrmarc Adapt the Computer
to the User or Must the User Adapt to the
Gompuler°

A very important consxdcranon ofteti

neglected by programmers; is whether the
students and teachers will be able 10 use

the program ecasily and comfortably.
Psychologists call this area human

factors —conside-ing the people; not the
machines.
addition

Most dition gr%rams
examples of programmers’ failure to adapt
the computer to the user. When children

do addivon problems with paper and pencik
the addends are usually @1gen one below

the. other: with the columns in line. The
children work Ltharoblcm from right to

"=ft: and mark carrying from one column
at the top of the next.

Many addition programs present the
problems with the addends side by side,
require the answers to be entered from
left to right. and do not provndc any way
of marking carrying. In using these pro-
grams, children ofter copy the problcm
work it on paper. and then enter their
answer into the computer.

Programs tnat present problems this
wiy force the uz '~ adapt to the com-
puter. With morr i on the part of the
programmer; the uiputer could have
been adapted to the user.

Other examples of failing to adzxpz thc
computer to Lhe user include using °
instzad of "x" to indicate multipication:
not providing any way in which mistakes

can be crmed and !1llmg Lhc screen with

read: .
Another lhlng lhal makes programs

SEREATIVE COMPUTING |
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difficult to uscrns lgck of cofisistenicy, Orie
should check whether the way informadon
‘-xs»cmcrcﬁdﬁx;r cornsistent = within the program,
and; if possible; is_consistent with other
programs the children might use, For
example; on the PET computer a key
marked DEL (for delete) is usually used
10 erase responses, A program that uses

some other key, or does not allow crasing,

‘or only allows erasing some of the time;
may confuse chidren who 4r¢ dcceustomed
to using the DEL key. .

We hope that educitional programimers
will agree to a set of standard input
procedures in the nedr future. As things
stand now; educators should look for scts
of programs that operaté in simiilar ways:

Arnother problcm good progmmmcm
should consider is that users do not always

riake the expected response. For example;

]\Et 1o sge wbat will happcn and we have
obse..ved children pressing an “Erase” key

7 leerz a cho:ce of
pressing “Y” for yes or
“N” for no, an uncertain

child might press
“M” for maybe.

to try to erdse d difficalt qﬂcstlon Good

programs are prepared for inappropriate
responses, so_that these _responses will
cither bc lgnorcd or result in a message

such as "try again”
Poor programs are not chxld proof and

1" when mappropna'e rcsponscs

should make sure that 1n3ppropr|a(c
E-ESp"o'ﬁ'sEs will not disrupt the program.

Does the Soharc Take Advanlsge of
thie Capabilities of the Computer in Pre-
senting the Lessons?

Many lessons. creatively designed. can-

take good advantage pf the graphics and

sound capabnhuc.. of the compu(cr Any
lesson where dnimation or interactive

graphics can be useful is better presented
on a computer than a book:

For example; many lessons ™ 'p'hjs'i'cs’,
such as thos€ on wave forms or vectors;
can. benefit {tom animated representation
of the phenomenon being studied:

Other examples include proxrams that

produce maps and point to them dunng

82

lessons; programs ia which graphs ars
produced and revised to support *

informaton prcscmcd and programs whiui,
enable the user to, in som¢ way, draw on

the screen.
Other lessons, such as those in music:

can take advantage of sound generation
capabilities — ihe student can both see the-

note on the screen 2nd hear it, different
sequences can be played. and so on.

_In additdon 1o using the built-in capa-
bﬁlllilgi})}hﬁcr devices can be mlcrfaccd
mcxpensnvely added to Computers that
do not have it builtsin. Interfaces have

been designed to enable computers to

control tape recorders, slide projectors.,
and vﬁlﬁdcﬁq recorders. We hiope to sec

greater._cducational use of computers
controlling these présentation devices:

Is the Program AdﬂptableilpiDUfcrcnt
Children and Teaching Methods?

A good educational program can be
gasily adapted for different users. For
zxample, a program that can only present
16 zddition probiems: with each_problem
hav ng two addends and two digits per
add=nd; is very poaor. A program that
allowz you to spccnfv the number of

problems you want is a small bit better. A

“program that allows you to set differeat

difficalty levels for the problems as well
as the number of problems is much bener:

A program that also gives you'the option
of using srubtracuon mulpphcanon or,
division problems is better still. The lack
of this type of flexibility is one of ouar

most common criticisms of available pro-

grams.

SOmc softum'e oomp:uucs m:;rker a ’.:u:gc
program would serve the same purpo
arid be much less expensive.

- For example, cne company sells scts of

”4 spelling programs: Each program.con- -
bﬁ]y differences among the programs is
in the word lists. It would not be difficult
to write a similar program in_which the
teacher could input His own spelling words.
This program could sell for a fracton of
the price of the large packaze.

When obtaining flexible programs, one

must _be careful that they are fasy 10

modify. Some provide a simple “menu,”
from which-the user selects the desired

options by pressing one or two keys. Menus
are very easy (o use. Other programis
require the user 1o change the program
itse!f, usually by modifying DATA state-
ments or changing the values assigned to
certain variables.

Wil the Program Hold the User's Atten-

tlon?
Arngther 1mpon:mt question is.whether
the program will capt. re and hold the

FTEATIVE COMUPHTING
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user's atieniion, f‘m[cr!v dcmsncd edu-
cational.programs have been successful

in kseping even the most distractible

ed in a sk lor surprisingly
long periods of time (see “Microcomputers

and Hypecracuve Children” by Kleiman:
Adumphrey and Lindsay in Creative Com-

puting; March 1981).

€ use of the pro-

gram. When examining these aspects of a
program you should dc(cqn!ng oot just
whether they ~rc lmually capgvaung; but
whethér ey will remain $o with repet-
tion.

For cxamplf a program Lhat dxsplgs a

r"-ckc ahlp sIOwLy nsmg on the screen; or

mxght be initially mouwm'lg However; :

after one has seen or heard this ten times

it will probably become tiresome. We f‘nd
graphic and sound reinforceme

which is used repeatedly should be l"clpld
(i.e., two to three seconds) and varied.

Dxﬂcrcnt pictures Jr tunes hold attenton
b better than the siame one or two

program in which the child has to wait
long periods, or which moves moie quickly
than the child can read or ngc answers,

ill not hold the child's atte cLix
the more frequendy the child must make
a responsé, rather than Sxmply wiatch the
s.r&.n the morc hkcly hc wﬂ] stay cngagcd

g
,fcc,d,ba,ck, to ,thr r;sponscs also helps
hold children's attengon:
'n many cases. educational material can

‘be presented in a game format: We do

not believe that all cducational programs
need to be {orced into games: However,

the competitive nature of games Often
does hold children’s attenton: The compc~
tition can cuhcr be ag” 1St One's Own
prior penormancc against the computer,
or against another person.

Gamc programis_should bc vhcckcd !0

play rcasonabiy well; bm safl find- the
game challenging. A game whxchf:;fxgq

simple or_too difficult will not keep one's

-interest. The best game programs allow

me aser to set, Lhc lcvc] of play—cg,

with mote difficalt qacsuons or less time

to periorm the task.-
A good compzter progmm particularly

conccmmuon problems —can monitor the
~hild’s resprnses and provide speciil

:ssages: For example; thc program can

Q
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capab:]mcs of ..

responses, and Nash a spec Ll message or

sound a buzzer if there is no response for
4 long time. We have not found many

program.s that do this: but we have foand
it useful il our research.

Does the Softwurc Providc Useful Fccd

b-ck to the User?
[ the major advamagcs of com-

]cammg over olhcr mcdxa IS
we mcnuBncd above; immediate. and
frc%xcnt feedback helps keep childrens’

attention on the task at hand; and this is
especially important _for children with

attention problcms. The right feedback
at the right dme iS also important for
facilitaung leaming.

_Besides the mouvaung reinforcers for
COn’CC[ rcsponses anim rtant ¢
a program is how it responds to incorrect
responses. One poor bat common type of
response is simply to tell the child that he
is wrong; and go on to the next part of the

programdi. Some programs, written without

eompufer such as
“Wrong, Dummy” may
be humorous to some
adults, but can upset

young children.

any thought about who might use them;
even display ins  messtiges after a
WTONg response. Masagcs from a computer

Ous t0 some adu]ts but can upset young
chil .
One good practice is to provide the
child with a second chance when an
mcorrccz response is made. For some
p s, this is best combinéd with a
promot of some sort. For example, a
spelling program might tell the child which
letters are incorrect, and then have him
Ity o spéll the word again. In programs

rcpeaxcd w: a the child does not answer
a question correctly.

Another altenative_is to give the child
xhc correct aaswer. Depending on the

content of the lesson; this may be bcst
after a single incorTect_response, or it
may be _better 10 give the child several
tries before giving the correct response.
In either case; a good practice is to provide
some way for the child to compare his

answ.2r with the correct one; or to spend
some time studying the correct one.

D-4

child shouid have 10 nvpe the word corrtc'ly
after being shown the correct spelling.

Anothcr good pracucc is for Lhc program

problems the child answered incorrecty:
These can be repeated later on, or given

to the child at the end of the lesson for
further study.

Wc havc seen progmms whcrc Lh; most

occurred in n:ponsc to. mconect answerx,
These programs should be avoided, as
they. encourage children to make incorrect
rcsponscs ju.st to sce what happcns.

only the correct response. For example;
some math programs will not let any but

Lhc _correct number appear on the screen—
¢ child presses an incorrect number

nothmg bappens, Faced with this type of
f rogram, some children just press all pos-

to the math,pr,ob]cm. Clcarly; this is pot a
recommended pracuce.

- Wc have discnssed several qucsuons to
be asked when cxiluatmg educatonal
software. All of them reflect three general
requirements for quoality edocational soft-

ware: 1) It mast follow good educational

practices; 2) It must be saitable 'or the
intended purposes and users; ana 3) It
must take advantage of the unique capa-
bilides of computers. Within these three

gcnch gmdchncs which of the specific
questions is most imponant depends upon

computer hardware; and other factors
specific to each situation.

‘We hope this article will help teachers;
educauonai administrators, and parents
choose the best available educagonal soft-
ware. We also  hope it will encourage and

facilitate the writing of good educational
prograris. O

SLmgAtive CONPUTING

'W¢ ws gigcir‘om’c in,aitél 7l¢i zh‘ .ﬁinnic Méﬁki
style CRT is lags intimidating for the yzu=ger or
the timid chi'l~

CREATIVE COMPUTING
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ELECTRONIC LEARNING -- January,

1983

18 QUESTIONS TO ASK
7BEFORE YOU Buy

7 NCE YOU'VE DECIDED WHAT
administrative tasks you waiit to
_microcomputerize, and have col-

lected a fist of potential software packages
it's time to start asking some questions

aLou* those packages. The worksheet on
thiz page can help you collect your
informaticn.

Thie 18 questions on this worksheet are
divided into three categosiies. You (or your
secretary) should be able to get answers
to the Preliminary Questions over the
phone; either directly from the manufac-
irer or from your local compiiter dealer.
In order to answer the Documentation and
“Hands-On” questions, however; it will be
necessary to have the program in fron: of
you.

The questlons are genenc
apply to virtually all of the ad
software you rhighit consider. Althour i the
answers won't necessarily reveal the one
program that is ripht for your schiool; they
should tell you which programs seem to be

in the right ballpark. .

Here dre a few additional notes aboiit )

seven of the questions:

Question 1: An educator who's already
used the program should be your second
phone call; he_or_she will probabty be your
best source of information. Be wary of any
company that refuses to release the names
of its satisfied customers; there may just
be a reason why. =
Question 2. If not; what other compensa-

tion can the dissatisfied purchaser obtain?

Question 3. Most ac~quate: free back-
ups or at least copies at significant is-
counts with the purchase. Adequate: a
firmm. protuise to send a copy by overnight
mazl, should your copy ever crash.

Question 8: Meamng' Can the data you
produce by using orie program application
(say, scheduling) b used as input for
another dpplication—say, attendance?

Question 11. You may find it difficult if
you wind up having to_use more than two
disks to store records for a certain applica-

tion. Larger schools and districts may have

to go ‘with the greater capacity of a hard

disk system; even though it's more expen-
sive; it’s probably worth it in the end:
Question 13, When the program asks f for

data' you should be able to ﬁgure out what

Question 15. A menv-driver software
package is comnnosed of 4 number of sega-
rate programs designed to perform ¢ drff er-
ent tasks: The menu; or bist from which
you select the program you want to use,
should be comprehensible and arranged in
the sequerice of operations you wotild rior-

mally use.

An

Administrative

Software Worksheet

Name of Prograrm:_ Company
Application: — Address
Price:___ — Phone:

1.

| Il H,IHI l

® NS @ AW

____9

Preliminary Questions

2.

— 1L

Can the company provide the names and ptionie numbers of at least |
two schiocls or districts where the program is being used successfully?
Can the software be returned for a full refund within 30 days after

receipt?

Does the company make adequate provision for back-up coptes’
If the software is to be used at multiple sites; will the company sell
multiple copies at a discount?

Does the software provide for som- form of secunty, especially for

financial and confidential student daia? _
Is any user training prov1ded as part of the purchase pnce’ )
Is support and service available from the supplier through a toll-

free number?
Is the program mtegrated w1th any other apphcatlon J)rogram’ (And

if not; is the company planning on doing so in the near future?)

Is the documentatlon provided w1th the software complete; clear,

understandable, well-organiz:c und indexed?

Does the company. provide update\ -0 the docurnentation and the .
software periodicaliy and at little or a0 extra cost?
Does the documentation tell 5. iow many individual records can

be stored on a single floppy or hard disk? (Or does it provide you
with an understandable way to calculate the number yourself?)

i
Ad,

___14.
=15
= 16 W;
17

— 1

Hands-On Quesilons
12

Can you understand what the program is doing easily @nough so
that 1t would no. require manse than three or four : Hurs to learn to

ise it?

Are mput ﬁelds well defined and self-promptmg’

/e input errors diagnee-a and described in an ur'derstandable
way?

Is the software menu-dnven’ Is the order of selectlon on the menu
the same as the sequence of operation of the programs in normal

use?
Wi=n the software 1s runrung, does lt glve tlM sser feedback about

Are the reports the Software groduces form tted in an easy-to - d

manner, using appropriate abbreviations, < acing, and print snze"
Dozs the design and format of information produced by the pro7-am
aieet district, state, and/or federal requirements so that the « ta

will not have to e entered onto other forms by handg?
Permis-“m is granted to mak - ccpies of this Worksheet for psivate use only |

-

ILECTRONIC LEARNING

The Admxrzstr*tm’s Works’ieet" was ;mzpa; dby C‘hase_W Crawford compulvean-

Reprirted by permizsion of Scholastic Inc.
Ccpyright Co. 1983 by Scho’rastic Inec.

Magazine.
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April/May/dune 1982 MONITOR

Northwest
Regional

Educational
Laboratory

N COURSEWARE

EVALUATION

Package Nama — Version

Reviewer's Nzme - : Date -

1. Describe Package Countent and Structure; (Provide additiomal detait
on separate gheets if dasirad.)

Revrinted by permissisn of Northwest Regional Educational Laboratory,
300 S.W. 6th Avenue, Portland, Oregon 97204.




f B Northwest
Regional

Educational

Laboratory

Excerpt from Evaluator's Guide developed by MicroSIFT,
a project of Computer ‘{"Echnology Program, NWREL,
300 S.W. Sixth Avznue, F.rtland, Oregon 97204.

Copyright 1981 NWREL

RATING IMPOR- | RATING: Cirele the letter abbreviation which best
I TANCE : reflects you judgment (use the space following
—{OPT)Y aach item for comments).

IMPORTANCE: Ciréle the latter which reflects you judgment of the
p~lative importance of the item in tiiis evaluation.
D Chieck this box if this evaluation is bazed partly

on your observation of studi:it GS& of this package.

trongly
gree:

Applicable

Strongly:
Digagree :
Not!

%
Agree:
‘Dis?agr;ee

m—— \

1.__The enmres - i3 &scurate,

%E

2

i -~e, ethnie; sex. and other stereotypes.

SA A D SD N4l #H L !9 The content has sducational value. -

CONTEN'T

e oW

.

The parvre echieiss its definsd purcose i

L lg.  presantatoi of content if clear and logicals —- .

w
b
[
Q.
7Y

o
A
>
&
il

|

7. s teval of diffleults is appropriate for tro target audienss. —

d_{oc appropriats instructional reasons.

8. _Graphics

L
SA & D SD__A| H L |9. Use of the package ir_motivational.
L |10. The package effectively stimulates student creativity.

INSTRUCTIC HAL
QUALITY

SA A D SD #~A{ H L |11, Feedbaek on student responses is eff ctive.y emploved.

#ole the rate and -aquence of Dresentation and revisw.

instruction 18 integrated_with jovious student experience.

A L
fffff | s 4.0 SD NA| H L |14 Lesming is generalizable tn ¢n appropriate range of situaures.

| - T A T e i, it s

SA -~ D Sp—NA| H L 15. The uset supooet materials are comprehersive:
D

S0 NA| B L |18

S4_ A D SD NAl H L [17.
A 4 D SD_ NA| H G _[18. intended users can easily and independently ojsrate the program:

QUANITY

SA A D SD NAl H L [19. Teachers can easily emplov the packege.

TEQHNIQHY!

i A D SO NAI H L |20. The program sppropriarely uses relevant computer capabilities |

- . _ 1 - = -
— SA & D SD._ Nal 4 L l21, The program is_—liable in_normal use.

22. 1 would uss o recommend use of this package with little :

I no_rhenge. . . .
CHECK I wouid use of recommend use of this picRaye only if certain _
ONE._. T ochances were made.

ONLY — [ woulG not use or recominend this package.

3

This work was devioped Under Gontract #400-80-0105 with the National institute of Eaucation, U.S. Departm- _f Education, However, the
conterit does .ot necessarily reflect the position on policy of thatagency, and no otficial endorcement of these mateniais shouid beinfen* 3.

D-7
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24; If you would consider using. thlB package describe proceduree Jor

its effective use in specific classroom settings.

25, List on2 or two major strengths of the package with supporting
comments.

26. List one or tw» major weaknesses of the package with supporting
comments.:

- em e e e e o em e em em em e e em em e e = et em e em em e wm mm em mr ym e e e = ww = = -

In the box at the 1eft 1ndicaté your overall opiucion of
l this package by writing an integer from 1 to 16 (10 being
the hlgh value);

11/80 Fleld T=st Version

D-8




PROGRAM NAME.
SUBJECT AREA —

L

ol SOFTWARE : ZVALUgTION CHECKLIST e

- 50ieE ——— -

COST:

. INSTRUCTIONAL RANGE

grade levelfe)

ability level(s)

. INSTRUCTIONAL GROUPING FOR PROGRAM USE

—_indwidual
e small group (size: —_)

. large group (size: -~ )

: EXECUTION TIME

e iiRUNeS {€3liMaled) for dverage Use

- PROGRAM USE(3)

-~ dnl or practice
_ tuforial
- smulalion
——.. .Inslruchonal ganing
o p’:’o’bi'em' 's'oiving

— . informational

e | j
- US" ORIENTATION: INSTRUCTOR'S POINT OF VIEW
o high
Tt flexilly
' ' ‘ Lot freedom from need to intervene or assis!
- USERSAIEN ATION: STUDENT'S POINT OF VIEW
ow high
' © 0 quailyol iections (claiit)
- ool ot and el
Co e Gl omaing
Cot o freadom from Aged for extemal informalion
o ' y * fre2dom from disruption by system errors

simplicity of user input

REVIEWER'S NAME

2T DATE

7 CONTENT
fow g
Tt nsiicional Toous
A inslroclional significaiice
S s o valdiy

compalibiliy with other materials used
8. MOTIVATION AND INSTRUCTIONAL STYLE

passive aciive
oo lype of student involvement
low high
"' ' degree of studenl control
none poor good
ot seof game formal
S el gais
Ct e ol animaion
ottt aeolcolor
Cot e olvoioe puland acpo
ottt Gseol roavoice udio
ottt useol light pen
Co o el ancilry malrials
e sl _
9, SOCIAL CHARRCTERISTICS
piesentans _not . presen and
Negative  presen  positive

- — - . Lo Slition

_— cooperutnor

numanizing of compuler
_ maral issues or valie judgmnts
— eummary of student performance

Foni  Hecl

, W.P., Johnson, J. and K¢

56y Rad: ubdetines fer Brsluating Compterized Jos

Q Jational Coificil of Tedchiets of Mathenatics, 1906 ASsociatioa D., Restoi, VA 22091

ERIC .



1. The grade Ieverln and aorlrry levels 107 @ parrrou i program are prrmarrly delermined by the concepts invoived. Other im-

orlant factors are. reading level, prarequisite skils, degree of student control, and intended i instructionai use. 1tis possrble for a

rogram 10 be flexible enough 16 5o Used across d wide ianga of grada levels and abrlrry levels.

2. Somie programs are designed lor use by individuals; Others have been or can be modified for parficipation by two or three
ersons al a time. Simulations or demonstrations often pose opporiunities for large-group ‘nleractior. A given program may be
ISEQ in mote ihan ong grouping, depending on the instructor,

3; The time reqaired for the use of a program will vary considerably. Inciude loacing iime for casseites. A time range s the
ppropriale response here.

4, Ingliuctional programs can be categorized according 10 their uses. Some programs may have more than one use, thus
alling into more tr.an one of the lollowing categories:

Drit or practice: Assumes that the concept or skill he , been taught previously. _

Tutorial: Directs the lull cycle of the instructional process; a dialogue between the student and the compuler

Simulation: Models selected; allerabie aspects of an environment.

Instructional gaming: Involves random events and the pursuit of a wrnnrng sirategy.

Problem solving: Uses general algorithms common to one or mre problems.

Informatio -al: Generales information {data).

5. These are factors relevant fo the aclual use of the program Irom lhe pornt al vrew ol an rnstructo*

Fiexbility: A program may allow ihe user or the instruclor to adjust the program 1o diflerant abrlrty lavels; degrees of diflicully;
or concepls. .

Intervention or assistance: A raling of “low” rneans considerable teacher interventior ~r aSSrstance IS requrred

8: These zre faclors relevant lo the aclual use of the program from the poini of viev ! 2 studeni,

Directions: The directions should be roniplete, readable under the user's conlret (€.9., should not scroll off the screen unti
inderstood), and use appropriate examples.

_Output: Progiam respanses Shoutd be readable; understandable; and complete; If in response to student inpr:t; the output
should be of an acceptable lo:1€ and consistent with the input request

Screen formating: The formals during a program run should not te drstractrng ‘of cluttered. Labels and symbol., shoold be
meaninglul withi-i trie given conlexl;

External iformation: A program may 12quire the user o have access 10 informaion other ihan that provided wilki it THis
may include prerequisite content knowledge or knowledge of conveittions used by the program designer as well as maps;
ooks, models, =nd so o ‘

Sysrem errors Synlpr the involuntary tarminalion of the pregram. .

input A program §h ~auser knows when and in what form rnput is needed. It should avoid usrng chardcters
with special meanings, . .+ loeations 0 faiticular .reen areas, “nd req e minimal typing.

7, These ae miieis: . .. thie Subject mialter cor'git o (he program:

Focus: The program fopit. «nould O Clearly dehned and of ascope that permits thoroogh weaiment.

Significance: The instructional objectives o' the program must be viewed as imporiant by the instructor. Also, the progzam
should represent a valid use of the computer, capabilities while improving the inslructional process. _

Soundness or validity The concepls and terms_employed should be cerrecl, clear, and precise. Other unportant (actors are
Ihe rate of presentalion, degree of drirrt:ult,r. angj rnternal consrslency

Compatibility: The conlent, lerminology; tea: 1ing slyls, ¢nd educational philosophy of the program should be consistent
with those generally encounterea by the student.

9. Compelition, conperalion, and values 2@ concerns It iy bie a furicin of e ay & program expresses them. (War

gaming and the "hangman” formal are sainple issues.) Also, the "humanizing” of the corputer may serve for mivation of 10
red e m'efy. but it aiso may beconie fedious, shisleading, dnd colintergroductiv:

TERI Crary ot siudent perfdimarice can be dichgiomaus (win ot ose), statistica: ilime expanded or dercent of flems cor-

rect) or suoleotwe (as in the evaloaron of simulation), It may be for stuent, {- acher, or boih.

JJ



COURSEWARE ~ EVALUATION  FORM

Yare of program _

Marractw or's or distributor's pame o . _

Address ,

Cost__ Copyrs sht/date

Avaiiabie for what microcomputers (model and memory)

Peripherals needed

Reviewer's name B . Date

Description of program

Appropriste grade level: primary  inter.  jr. high  sr. high

'I‘ype of computer application(s) (check one or more)
similation — - remediation

enrichment

management (only)

— . tutorlal

- _ drill and practice _

—— _ game — dlagnostlc/prescrlptive
—_—_ problem solving . - other

college

Kinds uf courses for which this progiz: .: appropriate

Prerequisite skills or courses needed

ANALYSIS (Check yes, no or not appllcable)

Contenit has clear instrictional obJectlves
Content is accurate.

Content has educational valus.

Cotiterit is free of stereotypes.

Content expresses positive human values.
Program is appropriate for targeted audience.
Computer branches to appropriate diffimiity.

Graphics/sound/color have instructional value.

Frame display is.effective.

Students can use prooram easily.

Teachers can utilize the program easily.

Documentation is conprehensa.ve- _

Computer is an appropriate tool for ac tl\f,l.ty

User can control rate/sequence/divections.
ecdback used is effective and appropriate.

RECOMMEND for -)urchase? ves no conditicnal on:

e :1 5 ku He g‘rqq;!-h\m .o g

Permission to reproduce for classroom use by Microcomputer Resdurce Ceri-Jr,

Teachers College, Columbia University, New York, New Yoti:.

D-11 91
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STUDENT'S NAME

STUDENT EVALUATION OF

MICROCOMPUTER MATERIALS

SCHOOL

TEACHER

GRADE c—————=-

DATE

PACKAGE TITLE

PROGRAM NAME — - — —

CIRCLE THE BEST ANSWER:
{Write comments if you want)
Using th's lasson was:
1 Easy . . |
2. Somewhat hard
3. Very hard

After doing *his lesson | would:

lessons like this

3. Nothing

7. Like to do another like this
2. Rather not do any more

F-om doing this lesson I'learned:
1. Alot about the subject

2. Alittle bit about the subject

Describe what you wouid dc :0 maxe this lesson better.

APPROXIMATE AMOUNT OF

TIME SPENT
Comments:
Comments: _
Commants: e —

April/May/j i€ 1962 WONITOR

Thank yo.:! for vour halp!




HUMAN VALUES CRITERIA FOR EVALUATING EDUCATIONAL SOF TWARE

Since most &ducdtiordl so: twvare evaluation forms do no: cantain criteria related

to human - i.¢:3, the Mid-Atlantic Centers for Race and Sex E¢iii*y have developed these
five itenis ' At can be incorperated intc any software assessr -~ These criferia may be
duplicured (2 used as long os credit is given to the canters

l. s the language used in the educational software fre= Yes

from bias_on the basis of race, sex, ethnic group, or
disabiiity?

2. Are the text and graphics free from stereotyping on Yes
the basis of race, ethnic group, sex or disabilify?

3. Are women dnd minority group rembers proportionally Yes
reorec2nted in text and graphics?
4;  Are the contributions of all racial and ethnic groups Yes

and women and men presenied in realistic and/or

historically accurate ways?
5. s the educational software free from violznce or Yes
extreme forms of competition?

— .. Developedby
The Mid-Atlantic Centers for Race and Sex Equity
The /imericun University :




E. Stutistical Overview: A Look at the Labor Force

Tiis sur*iewr rrogcents an overview of the participation of minor ities and women in
computer-relgicu emit.iovment areas dnd educational programs. The chapter also

presents projected oc~upationdl growth trends. The following tables and informatfional
articles are included:

Chart I:  Employment in Computer
Occupations By Race and Sex I977 & |98| U.s. :

Department of Labor .. ...... i iiiiiissiissssiisisaeenesa E-l

P

Chart 2:  Distribution of Computer Workers By
Occupct.on, 1970 & 1980, U.S. Department of o
Labor T T T PP iy

e Chart 3:  Percent Change in Employment of

Computer Workers And All Workers By Industry L
Division, 1570-78, U.S. Department of LAbor v v .vveeeeweevonneenes.. E=3
Chart 4:  Projected Change of Computer

Occupations; |980 I990 U.S. Department of
Labor iiiaias R S S

D

Chart 5:  Percentage of Degrees Conferrred

By Institutions of Higher Education; By Racial
Ethnic Group, Major Field of Study, and Sex of

Student: United States 1980-81, National o
CenferforEduccmonqufl,flcs..................-.......A, oo

.'ﬂ
o

° "h.gl* Tech Reqmres Few Brains;" Tte

Washirgton Post, Jenwarv 30, 1983,

questions the. G..x‘LirﬂprOI"i fhm the hngn fech
revolution wil, nacessitate an increase ln skill o

level of the averare AniericGn WOTKEr v v v v v v e v v vivwoewiccicsss +:: E-7

@
TN




STATISTICAL OVERVIEW: A LOOK AT THE LABOR FORCE*

decade. With the mfroducfibﬁ of mlcrocompufers that incredse has been accelerated.
Estimates indicate :hat in 1970 100, 000 computer systems were in use; by 1980 that

increased to 600,000" (U.S. Deparfmenf of Labor, 1981),

-

Wlfh the mcreose in compufer sysfems there has been an accompanying increass

in the number of people employed in computer-related occupations. From 1972 to 1981
the number of computer progrimmers incredsed by 95% and the number of systems
analysts increased by 184%. Duririg the same period computer servicé technicians
increased by 117% and computer peripheral eguipment operators increased by 183%.
(See charts. | & 2:) The increase in computer workers has been opporenf in many

industries.--(See chart 3:)

CHART |: EMPLOYMENT IN COMPUTER OCCUPATIONS
BY RACE & SEX 1972 & 1981

1972 1981
Total No. | % Black | % Female | Tocal No. | % Black | % Femala
| in Thounandn & Others in Thounnnd-; a Others

Total Work Force 82,153 10.5 38.0 100,397 11.5 42.8
Progranmers 188 5.4 19.9 367 10.4 29.4
Systems Analysts - 75 54 10:8 213 ;7 B0 25:8

Compucur Sarvice - o o o -
Technicians 46 4.4 2.2 100 8.0 7.0
Compucer & Peripﬁérsi . . o I L R
Equipment Operators 199 10.2 37.8 564 15.8 63.8
Key Punch Operators 284 15.5 89.8 248 19.4 93.5

Source: U.S. Depirtment of Labor

o I;fbgfdiﬁiﬁéfsi systems dhdi%fs and service technicians tend to be the higher
salaried computer occupations while computer equipment operators and keypunch

¢Developed 59 Ed Roberts, PFBgFéiﬁ Officer, Mi&-Afiéﬁfié Center for Race Equity.

dermission is gronfed to duphcofe and Use this material as Iong as credit is glver\ to the
wthor and the Mid-Atlantic Centers.
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Chart 3. Pereent cﬁange in employment of computer workers
and all workers by industry division; 1970-78

~ N Percent - L
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T 1 . |

Industry division

AII workers

Ccrﬁbdié? workers

Total, all industries

::::;';::z;ﬁfesw

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\m\\\

\

Mining

.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

——

RN RRNNNNRNRNNNNNNNS

Construction

/

Manufacturing

Transportation,
‘communications,
and public utilities

///

Wholesale and &\\\\\\\\\\\\\\\\\\\X\\\\\\\\\\\\\\

retail trade

\\\\\

//

Finance, insurance, R
and real estate

Services “\\\\\\\\\\\\\\§
Government
1‘] Dec ase of les S than 10.05 percent.



operators are at the lower end of the pay scale and are classified by the Department of

Labor as clerical occupations. These lower paying occupational cafegories have a higher
percentage of women and_blacks. In 1981, of the 564,000 computer and peripheral

equipment operators, 63.8% were women and 15.8% were black. There were. 248,000

keypunch operators employed in 19813 93.5% of them were women and |9.4% were
black. In addition, there has been a decline of approximately 40,000 keypunch operator
jobs in the 10 years from 1972 - 1981 (See charts | & 2:) This deciine is expected to
continue through the 80's.

~ While the number of blacks and women employed in higher paying computer-
related occupations has increased, they have not kept pace with their representation. in -

the total work force. -ln 1972, blacks were 10.6% of the total work force but held 5:.4%
of the computer programmier and systems analyst jobs and 4:.4% of. the computer service
technician jobs. In 1982 blacks were |1:6% of the total labor force. While they were
10.4% of the programmers they were only 8.0% of the systems dnalysts and 8.0% of the

computer service technicians: (See chart 1.)

For women; the disparity between their representation in the labor force and

representation in the higher paying computer-related jobs was even greater: .In_1972
women were 38.0% of the labor force but wereonly 19:9% of the programmers, 10.8% of
the systems analysts and 2:2% of the computer service technicians. By 1982, women
increased their representation in the total labor force to 42.8% but were 29.4% of the
programmers, 25:8% of the systems analysts and 7.0% of the computer service

technicians: (See chart |.) '

It is projected that the increase in computer use and the accompanying increase in

computer-related jobs will continue into the next decade. Projections for the decade
1980-1990 have been released by the Division of Occupational Outlook; United States
Department of Labor: Computer-related occupations which are predicted to increase
markedly are computer and peripheral equipment operafors, computer programmers,

computer systems analysts and computer service technicians. (See chart 4.)

CHART &: PROJECTED CHANGE OF COMPUTER OCCUPATIONS
1980 - 1990

. % Change -
(4igh and Low Projections)

Total ALl Occupations 17 - 25

|
oy
a

Computer Programmers ; 49 =
Systems Analysts 68 - 80
Computer Service Technicians = 93 - 112
Computer and Peripheral

Equipment Operators 6 - 77

Key Punch Operators 9 -3

|

Source: U.S. Department of Labor



CHART 5. Percentage of degrees conferred by institutions of higher education, by

ractal/ethnic group; major field of study; and sex of student: United

BACHELOR'S DEGREE MASTER'S DECREE DOCTORAL DEGREE

oo . B ﬁiiiié non- lIiEk LG I ot ghit; non- ii!;i,nun- Cdaneq s Eliiii non~ iiiEE mon- | .. .. _
study nd sex of sradent Total Hispanic Hidpanic Hidpanic Total tilepanic Hispanic Hiapanic Total Hispantc oanic Hispanic

(934,800) 86.4 6.5 1.4 (294,183 82.0 5.9 2.2 | (3E9) 76.9 39 14

50.3 4.5 2.7 1.2 9.6 39.3 2.1 1.1 (AR . 52.8 2.2 0.9

19.8 430 39 1.2 50.5 42.8 3.8 1.2 2 26.2 1.8 0.6

(15,120 8.1 5.2 2.0 (4:143) 68.1 1.1 1.5 ( 252) 1.1 0.4 =

61.5 57.1 2.6 1.3 16.7 52.0 1.3 1.1 50.1 4.3 0.4 .

32.6 26.1 2.6 0.8 23.4 16.1 0.5 0.4 10.0 8.8 - -

124, 954) 81:2 3.3 2.0 (16, 358) 621 ) 17 (2:55D) 52.0 1.0 0.9

89:8 12.7 2.7 1.8 91.7 56..1 1.4 1.6 96.0 50.8 0.9 0.9

10.3 8.6 0.6 0.2 8.4 6.0 0.3 0.2 4.1 2.2 0.1 0.1

(11,078) 5.3 53 o (2,565) 757 102 1.6 (. 728) 69:1 1.3 0.9

51.3 9.0 2.5 I 85.9 47.3 1.3 1.2 84.4 58.0 0.9 0.6

42.8 3.4 2.8 0.7 362 26:5 14 0.4 15.7 11.7 0.5 0.3

(23,950) 88.7 3.8 1.7 (5,227) 8.8 2.i i1 (1) Il 0;8

75.5 67.4 2.6 1.3 9.3 62.3 1.6 0.9 88:1 68.6 0.9 0.7

2.6 21.4 1.3 0.5 20.8 165 0.6 02! 12:0 9.3 0.2 0.1

1 Numbera may not total 100 dus to rounding.

Source: Natisnal Center for Education Statistica
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provnde equql opportunities for all. Our schools must provide all of our sftjdenfs with
education that will serve them throughout their lives. With the proliferation of
computers and the emergence of the information society it becomes porflculorly
impor tant to train studénts in moﬁ science and computer education.

Part of the problem of the underrepresentation of women and blacks lnrfhe hngher

poymg computer specialist positions is due to the fact that these are posmonsl that
require a college education. Women and blacks are not receiving a high percenfc/ge of

the college degrees in compufer-relofed fields. (See chart 5).

In summarsy, fhere |s an underrepresenfcmon of mlnorméé 'd'n"d females in bofh
computer and computer=reldted occupdtions as well das in relevant degree progrars. To
be sure thai students are not excluded from computer occupdflons and related fields,

they must have an education which includes extensive elementary and ﬁléﬁ/school

preparation in math; scier.ce; and computer literacy. This will allow individuals fo enter
college programs os,well as computer-related occupatiors which do not require a degree
but do require a background in math and science.

E-6
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WASHINGTON POST ~- January 30,

The jobs being created w

By Henry M. Levin
and Russell W. Rumberger

\ 1 UCFl IS BEING MADL of our
technologv -In \/!assachuaetts
week. Bremdgnt Reéagan declared the
country is “in i _great transition” to
high tech, furthing the notion_that
the nation's economic ills will be
cured by uur new sweetheart indus-
try as n spawhs masswe numl)ers of
requiring (
mathematxcal and englneerxgtfﬁtr;jijji
ing while reducing or even eliminat-
ing opportiinities for the unskilted.
Well; the evidence suggests it istr't

going to work that way.
High tech is ncither._the place
where most new jobs will be found

nor will high tech require a vast up-

grading of the skills of the American.

labor force.To the contrary, the ex-
pansion of the lowest-skill jobs in the
American economy will vastly otit-

.strip the growth™ of_high-technology

ones. And the proliteration of high-
technology industries and their prod
tcts is far more likely to reduce the
skill requirements for jobs in the U:S:
economy than to upgrede them.

Last year the Labor Department
dld project that in the '80s; jobs for

computer programumers would grow

overall job growth would only be 22

percent..

But the percentages dre m:slead
ing. The total number of new jobs for
computer programmers is expected
to be 150,000. Some 1:3 million new
jobs are projected for janitors, nurses’
aides and orderlies: That's nine un-
skilled jobs in these categories alone
for every.computer. programmer. in
fact, no high-tech job even makes the

Labor Department’s top 20 in terms

“of total numbers of jobs added to the

U.S: economy.

New jobs for data-processing-ma-
chine mechanics will increase 148
percent the fastest growmg Job cate-

mto an increase of less than 10() 000

new jobs, white 800,000 new jobs are

projected for fast-food workers and -

kitchen helpers alone.

Of course; occasional shortdgEs ol
skilled workers will arise in particiilar
occupations and inuustries as. thev
have occurred historically. Both the

. e

last :

“ized record syste

WPflenry M. Leum is director ()/.
and Russell Rumberger @ re-
search economist at, the, Insti-
tute for Research on Educa-
tional Finance and Governance
at Stanf~rd University.

1‘ ams

have to xmke spec:f:c adjustments to

allevidte them. But that is hardly the

general shortage of skilled workers
projected hy those who have exagger-
ated the eifects of high-tech: y

. Nﬁen;herﬁw:ll,the high-tech transfor-
mation of existing jobs creats - de-
mands for increasingly sophisticated
work skills: Secretaries will work with
word processing equipment; hook-
keepers will use computerized, finan-
cial spread sheets; purchasing and in-
ventory clerks will apply computer-
mechanics will
use dlagnostlc equipment employmg
minicomputers; telephone. operators
will rely on computerized directories.

But there_is little evidence that
these jobs will require workers with

more sophisticated skilis: To the con-
trary, Studies suggest that the new
technologies provide opportunities to
further simplify and routinize work
tasks and to reduce the opportunities
for worker individuality and judge-
ment.

In such diverse areas as oftice

work, ddtd _dratting,
wholesa nd com-
puter p ammmg, microcomptiters

are making it possible to utilize per-
sons with lower skills to perform
highly sophisticated functions:

__Usmg computers does not_neces-
sarily require computer skills. For ex-
ample; the new generation of office
computers is specifically d“qiﬁﬁed 30

needed.” The latest wordr processors

can even correct typing. errors auto-

matically by the use of electronic dic-
tionaries; so letter-perfect typing and
strong spelling skills are no longer re-
quired. -

As computer, languageq have he-
come more “user-friendly” and so-
phisticated software has become
available for a large variety of tasks;
many computer programning posi-
tions have been eliminated or down.
graded in terms of their skill require-

In fact the use of sophisticated

© equipment often mef 2;] Qat the

By Maris Bishots

worker requires less SODth'WCﬂﬁEd

skills: Today's Ford Bscort _is far
more sophisticated than the Model T
of 50 years ago.. Yet it 1s far easier bo
far more soplstlcated today than theey
were 10 or 20 years ago. Yec the aver-
age programming task is cO@;derably
there was the need to. reprogram
plugboards and work in machine lan-
guages.

Workers will need to learn ditfer-
ent skills rather than more demand-

ing nnes. Certainly word processing s

dlf&rent,m?gome respects from typ-
ing: However the new skills needed
can be acquired through on-the-job
training. An expanded foundation in
science, mathematics; and computer
programming iy hardly necessary.

We see an entlre‘y dlfferent set of
is popularly assumed Not only will
the ecoriomy create more low-skill
jobs than hlgh itis poss:ble that high
it will_create. For example, experts
suggest that the use of computer-as-
sisted design (CAD) sot'twme _may
dratters in the U:S: .

If the future of work 18 hemg wiit:
ten in Silicon Valley; the danger signs-
are already evident. ARhough there

who are snmulated by their jOhS in
the Valley, most workers in these in-
diisttjes are clerical employes, assein- .
hly workers, and low-level techni-
cians the challenges of whose labor

may leave something to desired.
A recent front-page story in The

San Jose Mercury estimated that a
third of all workers in the Valley ire
irvolved in drugs and aleohol and
that drugs are largely responsible tor
thefts on the job, accidents and a de-
crease in productivity and quality.

It is time that we take a cleiirer
look at the job implications of high
techriology, rather than bliidly ac:
cepting the tolk wrsdom on the sub-
,ect
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Software Reviews

Councwnn Report Card
150 West Carob Street
Compton; CA 90220
(213) 637-2131

This review of educational micro-
computer software is published in two
editions: Elementary {K-6) and Second-

ary. Each issue contains about 20
reviews, covering. Apple, Radio Shack,

Atari, Commodore. and_Texas
Instroments-related educational soft-
ware. Descriptions of each program
include a summary evaluation that rates
specific aspects of the programs from
"A" to "F". Courseware Report Card
subscriptions_are $49.95 for five issues
daring the school year:
Journal of Courseware Review
The Apple Education Foundation
20525 Mariani Avenue
Cupertino; CA 95014
(408) 973-2105

__The Foundation's Educational Pro-
gram Evaluation. Center (EPEC). pub-
lishes this journal tri-annuaily, featuring

reviews of commercial software for

Apple microcomputers: Cataloguing

screen displays_are. provrded for each
software package reviewed: It is avail-
able from microcomputer dealers.

MACUL Journsi
c/o Lary Smith
Wayne County ISD
PO Box 807
Wayne, Mi 48184

_ The Journal of the Michigan Associa-
tion for Cormputer Users in Learnmg (see

lished. occasnonally and is included.in
the MACUL membership. The Winter

1981 issue of MACUL Journal was a

specxal report consrstmg of 143 educa-
tiondl software reviews. Most of the

software reviewed is for Apple systems,

although TRS-80, PET, Atari; and Texas
Instriments software is included.

Microprocessor Games; _

EPIE Malerisis Report 98799m.
from: EPIE Institute

Box 620 . . .

Stony Brook, NY 11790 R

This report includes reviews of. six
comprehensive, commercial education-
al software packages. The contents,
mmethodology, and use considerations
are evaluated for each package. Re-
commendations and _criticisms of the

software are included. The report also

cessor games:.

From:

.PO Box 246 ___

Peelings 1l
PO Box 188 .
Las Cruces, NM 88004
(505) 526-8364

Peelings It pubhshed ning times a
year, evaluates Apple il software and
hardware. It describes and critically

examines. commercially available pro-
grams including ease of use, document-
letter grades. Peelings /i_will have a
regular education séction. Subscriptions
are 321.

School Microware Revisws
Dresden Associates
Dresdan; ME 04342

(207) 737-4466 -

Produced by the publishers of the
School Microwsre Directory {see Sort-
ware Directories), this periodical con-
tains indepth user evaluations. of soft-
ware programs for Apple, Atari, PET,
and TRS-80 microcomputer systems.
School Microware Reviews encourages
teachers to submiit courseware evalua-

tions.

Software. Rovliw
520 Riverside Avenue
Waestport, CT 06880
{203} 226-6967
A review of computer programs for
hbrary and educational applications,;

Software Reviews also contains articles
on software concepts and evaluation.
ThHe review is published quarterly.
TALMIS Coursewsre Ratings
j15 North Oak Park Avenie
Qak Park, iL. 60301
(31:2). 848-4000 .

TALMIS, an information service for the

educational software industry, asks

panels of primary and secondary school
teachers to evaluate and rate comirier-
cial educational_software. TALMIS
regularly publishes information from

these surveys, and the first educationai
software ratings are availabie. A
newslietter summarizing this information
is available free of charge to participants’

in the survey; and to others for $6.95 per
year.

1983 Classroom Computer News

Directory of Educational Computing

Resources published by Intentional

Educations, Inc., 341 Mt. Auburn Street;

Watertown, MA 02172
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Clearingh houses

Conduit_

PO Box 388

lowa City, |A 52244

(319) 355-5789

~_Conduit both reviews and distributes
software. Although primarily concerned
with software for higher education, some
of the programs revlewed and dis-
nced
hlgh school math and science classes.
Conduit has a project to convert main-
frame and minicomputer programs_for
Use on mircrocomputers; althoagh only

several dozen as yet have been
completed. ts_ authors’ guide has been
used as a modal for establishing guide-
lines for developing and evalualing

software._Conduit also publishes a
biannual, Pipeling, (see Periodicais).

chrocomguler Education

Applications Network (MEAN)
256 North Washington Street
Falls Church, VA 22046
(703) 536-2310

MEAN helps educators develop and
sell sofiware and provides information
on educationai microcomputer applica-
tions. MEAN encourages software deve=
lopment in areas delineated by its
members. For example, MSMS
{Modularized Student Management
System) reduces statt time in
maintaining individual. student_files in

Special education. SP D READ and SP

jeod

<

F-2

ED MATH software prowde assistance
to teachers developnnngA]jQrfgtygents
having ditficuities with reading and math.
These programs are now available.
Members of MEAN receive the MEAN
Brief newsletter which provides informa-
tion on other software sources, industry
news; and a subscriber_exchange ot

parncular mlcrocomputer apphcatlons

districts and state agenqeisfdfevelog

,SPEC'“" edacational compuating
programs.

Information for Teachers
{MicroSIFT)
Narthwest Regional Educational
Laboratory
300 SW 6th Avenue
Portland; OR 97204
{503) 248-6800
_MicroSI =T is a clearinghouse for dcs-

cnptlve,and evaluative information
about rﬁicrbcomputér -based soltware

Microcomputer Software and

'abllshed procedures for evaluating

instructional packages using criteria .in
the areas of content, instructional quahty

and technical quality. The information is
disseminated in prmt form 1hrough state

commercial and. professional periodi-
cals. Itis also avall | 'le asa database on

Services (see Barabases) Technical
assistance to educational agencies is
available under contract.

SUFTSWRP B

c/o Ann Lathrop o

San Mateo. Coanty Office of Education
333 Main S:-eet

Redwood City, CA 94063

{415) 363-5472 .

_ _SOFTSWAP, a joint project of the
Microcomputer Center of the San Mateo
County Ottice of Educanon and
Coinputer-Using Edusatc 3 (CUE) (see

Resource Centers ana Local' Re-
sources: Califormia), receives donations
of public-domain educational software,
evaloates and refines the programs. The
prograrmis are available free of charge to
educators who copy them onto their own
disks at the Microcomputer Center.
SOFTSWAP also operates as a software
exchange. Any educator who
contributes an original programon a disk
may reguest any SOFTSWAP disk in

exchange. In addition, SOFTSWAP:sells

completéd dlsks (flve to thlrty programs

300 public-domain programs are
available on some fitty disks; for Apple;
Atari, Compucolor, TRS-80, and PET
microcomputers. For_a complete
catalogue and_ordering information.

send $1 to SOFTSWAP.
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INFORMATION RESOURCES
ON. ..

MICROCOMPUTERS: A SAMPLING OF THE ERIC DATABASE

irdexes Resources in Ediocation and the Current Index to. Journals in Edacation for 1981 and 1982. Sabject
hi:adings usea to locate them were Microcomputers and/or Computer Literacy. -

A brief review of the history of computer assisted instruction and discussion of the current
potential roles of microcomputers in education introduce this review of the capabilities of
state-of-the-art_ microcomputers and currently available software for them,; and some speculations
about future trends and developments. .

Frederick; F. 3. Guide to microcomputers. Washington, DC: Association for Educational Communications and
Techneology; Syracuse,. NY: . _ERIC Clearinghousé- .on- Informdtion Resoirces, 1980. (ERIC Document
Repraduction Serviceé No. ED 192 818; MF-$.91/PC-$11.90; also available in PC from AECT Publication Sales,
1126 16th Street, NW, Washington, DC 20036 for $11.50/non-members; $9.50/members}

languages; operating_and_ compatible systems; special applications and accessories; service and
maintenance; computer assisted and managed instruction; graphics; time and resource sharing;
potential instructional and media center dpplications; and an extensive resource list.

current developments in harowaéé and software,; the need for indepéndent review and evaluation of

programs, thé growing importance 6f computer literacy, and projections for the future.

Harris, D., & Nelson-Heern, L. (Eds) Proceedings of the NECC -1981. National Educational Comeuting

Conference {3rd; North Texas State University; Denton, Texas;, June 17-19; 1981). lowa City: University of
lowa, Weeg Computing Center, 1981. (ERIC Document Reproduction Service No. ED 207 5265 MF-5.91/PC-

$10.00 from Computer Science Department, University of I6wa, lowa City, 1A 52242)

Computer Literacy
Beck, J. J., Jr. Computer literacy for elementary "and secondary teachers. Paper presented at the Annual
Meeting of the Texas Association for Supervision and Curriculum_Development (Houston; TX; November 5,

1980). (ERIC Document Reproduction Service No. ED 208 868; MF-$.91/PC-$2.00)
Examines procedures for designing the first stage of a systematic plan’to incorporate computer
technologies in elementary and secondary schiools. Based on the rationale that a computer literate
faculty rnust be available to make decisions on effective computer use, the paper discusses roles

that teachers and computers will play in educating students in the 21st century.

8w, 43-44, (Available UMI: EJ 252 831) ,
Reports on a pilot project 10 introduce a beginning course in computer literacy for elementary
through post-secondary students in Pennsylvania. Includes descriptions of course raticnale and
teacher training. ) .

Mayer; R. E. Contributions of cogmitive science and related research on learning fo the design of compiter
litsracy carricala. Report no. 81-1. Series in learning and cognition. Santa Barbara, CA: University of -

$lifornia, Dept. of Psychology, 1580, [ERIC Document Reproduction Service No. ED 207 351 MF-5.91/PC-
3.65)

@ (‘hlnnghuunc on Information Rerources, §y;uéan lguu-;n{y
School of Education; Syracuse. N.Y. 13210. (315} 423-3640

10c  BEST COPY AVAILABLE
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Reviews the research on techniques for increasing the novice's understanding of computers and
programming, and considers the potential usefulness of five tentative recommendations pertinent
to the design of computer literacy curricula. A bibliography of 59 references is included.

i paper U6/80; Victsrid; British

Columbia:_ Dept, of Education; JEM Research, 1980. (ERIC Document Reproduction Service No. ED 208 847;
MF-$.91/PC-$5.30}
Provides educators with a general perspective on computer literacy, then defines and discusses it in

terms of specific experiences or desired oiitcomes. - The_Computér Literacy Awareness Assessment
conducted -by the Minnesota Educational Computing Consortium (MECC) is examined in depth,

including its development, purposes, and structure.

Hm’dwme
Aiken, R. M. The Golden Rule and Ten Commandments of compater_based education (CBE). Technological

jon, March 1981, 8(3), 39-42. {Available UMIi EJ 252 824) -
Examines ten factors that people selecting and using computers in the classroom should consider if

the system is to be most effectively utilized as a teaching tool. Topics include personnel,
rmaterials, services, and equipment. .

Douglas; S.; & Neights; G. Microcomputer refersnces A guide to microcomputers. Microcomputers in
education series. Harrisburg: Pennsylvania State Dept. of Education, 1980. (ERIC Document Reproduction
Service No. ED 205 203; MF-5.91/PC-$3.65) :

A guide for educational practitioners considering the purchase of a microcomputer which discusses

basic information about computers and criteria to use in_conducting a needs assessment and in
évaluating vari6us microcomputers in relation 1o those needs:

Willis, 3., & Miller, M. Computers for averybody. Beaverton, OR: Dilithium Press, 1981, (ERIC Docurnsnt
Reproduction Service No. ED 208 369; MF-3.91/PC-$4.95 from Dilithium Press, PO Sox 606, Beaverton, OR
97075) ‘ '

Includes a guide to buying a microcomputer and advice on_using it in business_applications; and
describes the moré_popular comiputers on the market, common programming languages; and how
computers work. Bibliographies and directories, book publishers;, and magazines are listed for
further reading.

Software

Da&uglas, S, & Neights; G: Instracticnal software selection: A gaide to instructional microcomputer software.

Micrcomputers in_education series, Harrisburg: Pennsylvania State Dept. 6f Education. (ERIC Document

Reproduction Service No. ED 205 201; MF-$.91/PC-$3.65) - 7
A guide for evaluating microcomputer instructional software which_includes a hardware/software

interface analysis sheet and an instructional software evaluation_form for use in judging specific
objectives, grade level, validation data, correlation data, instructional strategies employed in the
software, and instructional design featores. .
Evaluater's guide for rmicrocomputer_based instrictional packages. Portland, ORi Northwest Regional
Educarional Lab; 1981. (ERIC Document Reproducticn Service No. ED 206 330; MF-$.91/PC-$5.30)

Developed by MicroSIFT, a clearinghouse for microcomputer-based educational software and
courseware, this guide provides background information to aid teachers and other educators in
evaluating available microcomputer coursewaré.. THe &valUation process is described, . which
includes sifting/screening, package description, and courseware evaluation. Forms aré.provided for
the second and third phases, together with explarations of information needed and discussions of

factors to be considered in completing the forms.

Forman, D:, €t al.. Reference manual for the instructional use of microcomputers. Volume | (Release I1).
Victoria, British Columbia: JEM Resaarch, 1981, (ERIC Document Reproduction Service Na. ED 203 349; MF-
$1.86/PC-$58.10; also available in PC from JEM Research, Discovery Park, PO Box 1700, Victoria, B.C. VSW
2Y2 for $75.00)

and expansion options [or the Apple Il are also provided.
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Lathrop, A., & Goodson; B. How to start a software exchange. Recreationa
1981; 10(2); 24-26. (EJ 250 679)
Describes the microcomputer. display center and SOFTSW AP prograrn developed by the San Mazeo
County (California) Office of Education and the Computer Using Educators' group. SOFTSVAP
disseminates teacher-produced, public domain courseware and is beginning evaluations of
commercial products.

1 Compating, eptember-October

School_microware: _A directory of educational software. _ Over 500 programs/packages for APPLE, PET,
IRS-80. Dresden, ME: Dresden Associates, 1980. (ERIC Document Reproduction Service No. ED 196 431;

MF-3.91/PC-$14.00 from Dresden Associates, PO Box 246, Dresden, WE 04352)
A preliminary directory representing_offerings of 45 software suppliers and information about

instructional software available for three microcomputers widely used in schools. Selections are
eared toward a wide variety of users; including school planners, teachers, media center personnél,
schools of education, and home cormputer users.
Elementary/Secondary Education 1

project no. 0610. Victoria, British Columbia: Dept. of Education; JEM Résearch, 1980, (ERIC Document
Repradiction Service No. ED 208 344; MF-5.91/PC-$2.00) ’ -
Introduces 3 rationale and format for the introduction of microcomputers intc the classrooms of
British Columbia on a cost-effective basis, presents the activities of the Minnesota Educational
Computing Consortium (MECC), and describes how MECC's experience might be adapted to the
needs of British Columbia. )

Prentice; L., & Beckelman, L. Classroom computer news: Instriictor; October 1981, 91(3), 85-90; 94; 96-95.
(Available UMI: EJ 250 729) -
The editors of Classroom Computer |

use, programming _individualized education programs,

Selecting coutseware, thie basics of
microprocessors; and new products. -

i -

Storzman, C. R: Computer_supported instruction in California el — A status
report. Paper presented at the A Fresno Research Symposium (2nd; Fresno; CA; April 24, 1981
Document Reproduction Service No. ED 206 304; MF-3.917/PC-33.63]) S

A survey instrument was sent to superintendents of €ach schoal district in Califorvia in Jure 1980
to gather information about the Uses of computers in instruction in the state's public elementary
and secondary schools. Findings of the study are reported.

Wright, A. Microcomputers-in the-schools: ‘New directions for British Columbia. Discussion paper number
05/80. Victoria, British Columbia: Dept. ol Education, Information Service; JEM Research, 1980. (ERIC

Document Reproduction Service No. ED 208 846; MF-$.91/PC-$3:65) -
Ootlines plans fdr educational Use of -microcomputers in British Columbia, indicates long-term __

possibilities, and describes current project activities. Hardware is discussed in terms of usage,
Coatext, location, and educational level. The approach to _software includes development of a
standards manual for courseware wvaluation, modification of courseware by JEM Research; new

program development; and teachers developing their own programs.

NEW FROM ERIC/IR ... S
infoaSearch
Annotated bibliographies selected from computer searches of the ERIC database, each citing approximately
50 recent journal articles and ERIC documents. Price: $5.00 each, plus $1.00 postage and handling.

e

—— 15-1 Microcomputers: Qverview
“15-2 . Computer Literacy }
183 Microcomputers: Hardware
— 1s-4 Microcomputers: Software
— 15-5 Microcomputers: Elementary/Secondary Education
15-6 Microcomputers: Specific Applications .
F-5
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specific Applicatiois
Dugdale, S. Green Globs: A microcomputer application for graphing of equations: Urbana, IL: University of
Ulinois, Computer-Based Education Research Laboratory, 1981. (ERIC Document Reproduction Service No.
ED 208 876; MF-$.91/PC-52:00) o
Qutlines the development of an activity that uses the computer's unique capabilities to provide
students with a_meaningful and motivating experience with the graphing of equations. Highlights

of classroom use of Green Globs are provided.

Hannaford; A.; & Sloane, E.  Microcomputers:  Powerful learning tools with proper programming.
Teaching Exceptional Children, November 1981; 14(2), 54-57. (EJ 252 308
The potential uses of microcomputers in special education are Considered. Cautions are noted
regarding selection of software which will meet learner/teacher needs; possess instructional

integrity, and be technically adequate and usable:
Haugo; J. E. Management_applications of the microcomputer: Promises and pitfall. AEDS Journal, Summer
19815 14(4), 182-188. (EJ 251 012)

Examines advantages and disadvantages of using_microcomputers in educational management; &.g:;

handling financial, personnel; or student data. Microcomputers are compared to large computers

and manual recordkeeping in school administration.

w, September 1981; 63(222);

Rowbotham; N. Using a microcompater in science teaching. Schoo
70-77. (Available UMI: EJ 254 279)
Explores several options and advantages of using microcomputers in science teaching: Describes
programs for calculating pH, Maxwell-8oltzman distribution of velocities in a gas, atormic orbitals,
and lattice energies. Also suggests use of microcomputers in the areas of simulations, scoring

tests; and controlling stock.
Vickery, C. A.. Personal experiences: Using microcomputers in-a junior_high school high-potential program.
Paper presenited at the Annual Meeting of the International Reading Association (26th; New. Orleans, LA, April
27-May 1, 1981). {ERIC Document Reproduction Service No. ED 208 860; MF-S;‘)UPC-SB:G?)
A_school district's_involvement in use of microcomputers and oné teacher's experiences at the
junior_high level are described: Strategies for. initiating teacher involvement and an analysis of
microcomputér.applications in an English class, in writing a school newspaper, and in a program for
the academically gifted are presented. he

2 2 * 2 ® B & = 8 % = ® » 8 »

Citations with EJ accession numbers are journal articles from CIJE; which can be obtained from a library;
borrowed through interlibrary loan;. or, if so indicated, ordered through UMI, 300 N. Zeeb Rd.; Ann Arbor; MI
48106.. Citations .with ED accession numbers are documents from RIE; which can be read at an ERIC

microfiche collection site; ordered through EDRS, PO Box 190; Arlington; VA 22210; or ordered from the

alternative source listed with the citation.
April 1982

toz Send order form to:

ERIC Clearinghouse/IR
Addre: , School of Edacation
_Syracuse University
Syracuse, New York 13210

Enclose check or money order made out to INFORMATION RESOURCES PUBLIC ATIONS:

SUBTOTAL FROM OTHER SIDE
POSTAGE AND HANDLING $1.00
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SRS tuLerne
Ventura, CA 93003 .

This bimonthly newsietter is pubiished by ﬁpple for the teacher.

The California-based organization of eiementary and secondary

school teachers is established to share information and to develop

educational software for the Apple. The newsletter reports on

projects that are often not covered elsewhere. It also notes
commercial educatlonal _software and computer publication reieases:

It is available for %15 per year. ‘ -

CLASSROOM COMPUTER NEWS

intentional Educations, Inc.

I41 Mt. Auburn Street

Watertown, _ 02172 -
(617) 923- 7707

Cla=sroom Computer News, published 6 times during the =chool year.,

links computer—-based learning with traditional classroom

instruction. Regular features include a section on

teacher—-developed cilassroom applications, articles with original

programs; profiles of compﬂter-lnvalved educators and a Viewpoint

&£ == 2

column presenting differing points of _view on educational

comput1ng i ssues. Also in CEN.is a review section focusing on

software, but including hardware and titerature, and Treehcﬂse,

written to help middle school children understand computers. An

Hdmlnistratxon column suggests uses for computers in school
organization and a media section describes various approaches to

cataloguing and retr1ev1ng computer-based 1nformat1on.

Manufacturers information on new products and a calendar of events

in the educatlonai computlng world appear in each issue.

Subscriptions are $t&:

CLUOSING THE GAP
loute =, =

I Hox 29
NHenderson, MN_S&043 .
(612) &&65-6573

ThIS new pubilcat;on is dedicated to exploring the uses of

computers with . the handicapped and special education students.
The articles focus on projects armd products which are immediately
applicable and contact information is regularly providéed.
Subscriptions to this bimonthly are $15.

Crie hEI

TE Took Group of ACHM Computers and the Media Center

S15 Uak Street North
Cannon Falls, MN S5009
(SO7) "‘.5_\—_.71 1

This newsletter de=cr1bes uses of computers in libraries and media

centers:  Task group members’ addresses are regularly listed in

the héwsietter. cMC Newsletter is publlshed J times during the

schoanl vear gnd is available for ioi?rnna1d.

M - T
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COMFLITER TIHE

compurer LIub o .
O0'Leary Junior High School
2350 Elazabeth Elvd.

Twin Falls, ID B3301

Th1= newhietfer is produced by students dnd educator% in two

Jun;pr h1gh schpois tn Idahos Pedicated to the growth of compoter

prnqrdmmxng in schools; Computer Time contains pPrograms; hLlp+ul
programming hints; and notices of computing resources and

publications. b issues a year are available for 3.

THE COMFPUTING TEACHER - , -
Depar tment of Lomputer and Information Science
University of QOregon
Eligente, OR 97403
(56T ©856-34429

The uomputxng Teacher publlshes solid general and technical
articles on the instructional use of computers. It is offered to
members of the International Council for Computers in Education.
and emphasizes precollege education and_teacher training. Articles
areé written by &éducators in the fiweld. It also includes
prugrdmming corrections, suddgestions; and comput;ng prcbiems.

Software and buok reviews; news 1tems on conferences, projects and

Fesource centers,; and technological developments in compdaters are

regqularly printed. 1 year’s membership is $16.50 and includes 9
iSsue= of The Uomputing Teacher ;

San Ju=e, CA 9Qiu8
The California-based grcup; Computer Using Educators; publish this

useful newsletter approximately 6 times during the school vear.
Intormation on upcoming conferences and revlews of books and
software are reqularly reported. C.U. E. ‘membership is 36
{institutions $20) and includes the newsletter.

F O bo. 5
Fupnrf;nc. €A 9

408y 252-3224

flhis Limonthly magazine for educators us:ng computers in the
classroom examines possible benefits and problems of 1n5tructional

computan. _Articles include reports from conferences and ongoing

projects. Each issueé includes book and edacational software

revievws and a calendar of upcoming conferences. Subscriptions are
515

S 112
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ECLICAT 1OMAL TECHNOLOGY—

130 Sylvan Rvenue

Englewood Clitfs. NJ 07632
(201) B71-3007

This 1onq—estab115hed monthly is orxented ‘toward general
sducational use of technology. Each i ssue has columns on

LdUCﬁtanaI computing and media news for professionals 1in these

areas. Feriodic special issues offer a collection of articles

e*amxn;ng specific facets of ciassroom use of technology including
detaried book, mater1als. and product reviews. Educational

Technology draws attention to worthwhile commercially available

software in its prcdmct review pagas.,Columnxsts comment OnN

epecific developments in educational technology while theoretxcai

articles discuss the whys of sducational computer app11catxons. 1
year siibscriptions are $49. ¢

FLFFTPQNlﬁgEDLEQIELmL B
E1=ctron1c S Comnunlications, Inc.
Suite 220 b
1311 Executive Center DFive
Tallahassee; FL 32301

(P03 878-4178

Feature drtICIES prov1de general ntraductxons and nDntEChnICdl

discilission of i1ssues in_ the educatxonai use of computers. MNews

briets dxscnss applications of educatlonal technology. The

magazine contains descriptive reviews of computer systems and

insetroucticnal packages. Subscriptions are $15 per yPar.

ELECTROMNIC LESRRNING i
Scholastic, [(ni.

QUZ Sylwvan Avende

Bo: 2uOil ) ’

Enqgl ewood Cler NJ Q7632

THis pnbi1caf10n provides nonfechnxcal introductions to the

pidlicationatl mppixcatxons of mxcrocomputers and other electronxc

tgarn1nq A1d=4 such as the video cassette recorder, the videodis

players and cable TY. Feature articles include first—-person
rcpurt: vn integrating technoioqy into the traditional curricul a;

reports on various aspects of educational technolcgy, such as

disc--¢haring or authoring languages, and buyer’s guides to

hardvare and software. Regular departments include news columns,

repuorting items of interest to educators_and Indnstry leaders,
fundirniy tdeas and sSources; an inservice column; an opinion oade,

and @ zoftware review section, in which commercial programs are

reviewed v both a classroom te agggr and a content spec1a115t or

«chool .dministrator. 1 year subscription (8 igssues) is $15.

= i /
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iFar West Laboratory
1855 Folson Street

San Francisco, CA 94103

The Educational Technology & Communication (ETE) Newsletter is

published monthly by the Far West Laboratory of Educational

Research and Development. ETC includes information on computing
resources, upcoming conferences, and new pnblxcat1ons. Classroom

app11cat10ns of camputers are described and a column answering

readers’ questions is provided. 1 year subscription costs $¢6.

FOLLELORE o o
4;E%§§§§;§? LISP,; Logo, and Kids {(FOLLK)
c&o Chris Lincoln

Zaé Arallo Drive )

Saanranc1sco. CA 94132
/(415) 239-2519

s a group promoting and sharing information on artificial

A
}FDLLF, a member crganx-atxon of Young People’s Logo. ﬁssoc1at10n.
i

intelligence. 1t has produced its own software, including a_
graphics editor and other utilities for Apple Logo, and holds

hands-on workshope and summer day camps. FOCLLK seeks to network

'educatlonal Users as well as educational xnstxtutxons to share

resource materials and programs, FOLLKlore is published
quarterly.

INSTRUCTIONAL INNOVATOR
RECT

1128 Sl\teenth Street NW
Washington, DC 2003&

This pubilication; issued by the Association for Educationai

Communications and Technology, features articles on new aspects of
educational technology. It monitors educational computing and ‘
publishes special isstues on microcomputers in education. Hardware
13 described in articles and in a new products section. It also
announces bibliographic searches and reports available from the

ERIC database. 1 year subscriptions to nonmembers are %24.

ALNIEEEAEE*41H54EDMEUIEQAEDQCAIIDMA*UAEIE

T —————————
Stehpen nggggzi Pubixsher -EEi
915 River Street
Santa Cruz; CA 95060

(408) 425-3851

This quarterly journal for computer science and data processing
professionals includes articles and opinion columns on
instructional uses of computers. BRook reviews and programming
tips are also included. Subscriptions are $1l1.

F-11 o
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tiveue, Tnce
S Chapel Hill Drive
Fairfield; €T 0&432

(203) 3I35-0%08

MICROCOMPHTERS IN EDUCATION

Queue, the software distributors, publish this monthly newslietter
which focuses on the commercial educational software marketpiace:

Besides dééckibiﬁg7new_gdu:atibﬁ§1 p%pgramsrqvailablé from GQueue,

appeared: Microcomputers in Education regularly carries

éhﬁduncgments of new products, publications, workshops, and

Projects. It is available for $3x per vyear.

NEVWSLETTER UFWIHEfMQIlQNﬁh—CDNQU@TIﬂﬁmﬁﬂgﬂsgsggE—GQMPHTEﬁé IN THE
MATH., SCIENCES EDLCATION , - o
014 Memorial Hall
University of Delaware
Newark, DE 19711

Available free of charge from the Math Special Interest Broup of
ADCIS; this newsletter is intended for educators at all levels;
elementary through post~secondary. Recent issiies Have described

computer use in elementary and middle school mathematics classes.

P.0O. Box 388
lowa City, IA 52234 ,
(319) 3IS53I-5789 :

Pipeline, published twice yearly by Céﬁﬁ??ti,fo?f§”§§§§§,f9r,,,
computer use in education. FEach issue contains descriptions and
order forms for Conduit’s latest reviewed and tested materials,
some of which are appropriate for secondary school curricula.
Articles integrate discussions of educational technology, .

pedagogy, and curriculum content: and are a useful resource for
educators.

s
SCHOOL_MICROCOMPUTER EULLETIN
Learning Fublications, inc.
Box 1Z2¢
Holmes PBeach, FL 33509
This. new newsletter reports on microcomputing trends and =
educational computing applications. The buailetin plans to detail
computing concepts anmd specific commercial packages in a langauge
that is addressed specifically to educators. A cross-referenced

index is included. 1 year subscription (24 issues) is $48.

F-12-



SMAILL COMPUTERS IN LIEBRARIES
Braduate Library School
) University of Arizona
1515 East First Street
Tucson, AZ 85719
(602) E26—-35866

Th15 newsletter discusses the intermal and public access library

applications of m:crocomputers. It is intended as a clearinghouse

and includes giossar1e5. tutorial articles; and reports on uses of

compater 11brary management systems.
Subscriptions are $20 per Yyear (publxshed monthly).

w Haven, CT Uéule
X) 773I-3279

This is a new thildren s magazine about computers. Articies;

written both by children and adults,rencaurage creat:v:ty,r

probiemsoiv:ng, and programming skills. The 64—page bimonthly is

publlshed in a special child-sized format:

.

j
T.H.E. JOURNAL
P.0O. EOx 992
Acton; MA 0172
(617) 263—o607

Technological Horizons in Education (T:H:E:) Journal discusses

both the theoreticail and practical aspects of educational

technology. Reviews of software,; projects; and publications are
linked in an inquiry service card so that additional information
can be obtained from the manufacturer. Material included is
geared toward promoting educational technglogy. However, much
state of the art information can be gleaned from the magazine.

T H.E. Journal is published & times a year and is avaxiabie free

on a limited basis to qualified educators:

L]

Harvest Fubrishing

118 Magazine Street
Cambridge; MA 02139
(617) S547-3289

Thls new bxmonthly newsletter is desaned to promete interest in

Logo and to provide a forum for the exchange of informaticn about

Logo. Regular features include "The Logo Workbench"; an insert on

the appixcat:ens of Logo in speCIai edmcatxon, and "The Spotlight

Series" which will cover ongoing uses of Logo in specx?xc achool

qietrxcts. Subscriptions are $12 for 1 vear and $3 for a sample
COpY.. . F-13 g
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JOURNAL OF COMFUTER EASED (NSTRUCTION
ABCIS

409 Mlller Hall
Western Wash1ngton Un1vers1ty
: Belllngham, WA 98225

This is a prqfessxcnai guarterly of theoretical artxcies.

lectures; and reports. The professional reports discuss ¥1nd1ngé

of research and surveys 1n the field of ccmputer-based instruction
in elementary and secondary school systems; colleges; business;

military; and government agencies:

—JQHFNﬁE—EF—EQMPUTEﬁq IN MATHEMATTPb AND SEIEMC TEAC
Association for Computers in Mathematics and Scxence Teaching
Bos 4455

Austin, TX 78765

(S12) 258-8083

This quarterly features descrlptlcns of computer use in math and

science instruction; tutcr1als,rand research studies. The journal

rev1ewq sdftwareh lists avaitable math® and science software,

anncunces conferences and WkashcpS. and presents b1bllcgraph1es

and book reivews. Membership in the association ($15 per year)
1nc1udes the journal.

R

Vogeler Publishing, Inc.
P.0O.Box 489 o
Arlington He1ghts, IL 60006
(312) 255-638S

Micro....Publications in Review reprints the tabie of contents

from the latest issues of about 70 journals,; magaziness and
newsletters dealing with small computers. _The Review includes a
subject index divided into 256 major disciplines and a further
indes of smaller categories. Publishers’ addresses are also
listed. 1

MICHQLDMQUIEE—ﬁ%FESI
IHJ Hridge. ﬁvenup
Bay Head, MNJ 08742

This newsletter provides information for teachers and educational
administrators. Hardware amd software is explained and.

compared. while new technologies and applications are also
explained for educators. It is published monthly (except August)
at 360 per year.

= F-i&il u



GLOSSARY

A version of this glossary was originally compiled by
Robert D. Woolley and Jane Erikson in Jume; 1979. It
has since been modified several times: Original terminology

ire common to all types of computer systems, while some are
uniquely related to microcomputers. Selection of terms is
based on the type of language educators are most likely to

encounter when dealing with vendors, programmers and others

invelved in computer technology.

Major sources used with this compilation include the Byte Shopper,

Using BASIC in the Classroom, APPLE: The Personal Computer

gramming for Computer Literacy, and a number of microcomputer
journal articles. A number of terms were modified or supplied
by the original compilers. This glossary is a product of the

staff of the Exceptional Child Center, Utah State University,

Logan, Utah in 1982.

P15 113




Access Time: The time required to gain access to nesded data. A modern

computer can access data from storage very quickly. Examples: from
primary storage--1ess than 1 microsecond; magnetic digk-=25-100
millisecond; magnetic tape--50 milliseconds to several minutes. d

Generally speaking the shorter the access time, the more costly |
the storage system:

Accumulatar (AC): An area of circuitry contained in the CPU for
temporarily storing data words accessed out of memory, arithmetic

Address: A number that designates tha location of a particular piece of

information stored in a memory davice.

ALGOL: A computer language designed mainly for programming scientific
applications. _This is one of the more modern and widely used

Algorithm: A finite, step-by-stap set of directions guaranteed to solve a-

particular type of problem. Computers can scmetimes carry out some of

these steps. Examples are long division; square roots, or dthers that are
studied in mathematics courses. One of the two general categories of

procedures studied in computar science.

Alphanumeric: A term describing information that consists of both letters
ind numbers. : -

Array: A table of characters. The name of this table called the array a
name is any legal variable name: A, for example. The array name A il

is distinct and separate from the simple variable A. e.g. A(25),

A(45).
ASCII: American Standard Code for Information Interchange- A standard set

of Binary codes which represent letters, numbers and symbals.

Assembler: A computer program that takes instructions written in assembly
language and converts thaem into machine language.

Assembly Language: A computer language intermediate between machine
language and compiler languages. It allows mochise language instructions

to be written in7§j@ﬁ]jfj§§7féf@7ﬁSihg,ﬁﬁéﬁdhicS and dther standarized
abbreyiatiors. These instructions are later converted to a machine

language the computer understands.. (See Assembler)

Authoring Language: A computer programming larguage that is specifically

designed for writing instructional programs or courseware.

Back-up Diskette: A copy of an original disk that is kept on-hand in cise
the original copy is destroyed or damaged due to system failure, magnetic
fields, over-handling, general wear or unusual circumstancas. An
insurance policy of sorts. .

BASIC: Beginner's All=Purpose Symbolic Instruction Coda. A high level ‘

conversatioral programming language that incorporatas simple £nglish .

words and common mathematical procadures. BASIC is available on most

‘microcomputer and timesharing systems cur ‘ntly available.
Ca "‘

- F-16
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s:ud: Signities a rate Of serial gata trans¥ar 10 3135 ;o Loolie.

digits: 0 and 1. Operations inside the computer are in binary

inary: A number system based on powers of 2; and having only two
form (current through a particular circuit is either on or off).
Decimal 178 is represented in the computer as bimary 1011001C.
Mos®t computers are based on the binary system.

Booting the Disk: The term used to describe the loading of programs from
diskette intc the memory of the microcomputer: Gn the Apple Ii,
this is accomplished by placing the diskette into the disk drive,

closing the door and turning the power on. The Apple II system;
without the automatic boot feature, requires that you turn on the
power and type "PR#6". It then returns to load information from the

cisketta {nto the machine.

Branch (jump): A means of departing from the sequence of the main

specified. -

program to another routine or sequence of operations as indicated
by a branch instruction whose execution may be dependent on conditions

Bug: ﬁn,eréééfiﬁf§F§§E§ﬁf§§?§g&fé or a dafect in computer hardware that causes

mal function in computer operation.

Bus: A circuit path over which data and/or .instructions are transferred
throughout the computer. Buses allow for the transmission of
information among memory, CPU, and [/0 devices. Oifferent bus

L lines have specific purposes; e.g., data bus, address bus, control

bus, etc. _S-100 Bus is beccming an industry standard--it means
there are 100 connections to circuits. o
. - ] ) , R S
Byta: A basic unit of information in a comguter. One byte is equivalent to

one keyboard kaystroke. 48K bytes of memory means a capacity of
approximately 48,000 letters or numbers of data that can be remembured
By the computar. . '

CAl: Computer Assisted Instruction. A method of using a computer

system as a means of presenting individualized instruction matarials.

In CAI the computar is used as an instructional delivery device:

Catalog: A 1ist of filenames that are loeatad on the diskette. To bring

up the "catalog" in BASIC you must type CATALOG and press  the return

ay. -
Cathode Ray Tube (CRT): The type of vacyum tube used as the display screen

in many computer terminals:
central Processing Units (CPU): The "srain" of the computer. This part of the

computar is responsible for interpreting data and axecuting instructions.

Character: A letter, digit, punctuation mark, or other sign usad to
represent information. Computers are designed for the input, stiorage,
manipylation; and output of characters.

Chip: A small piece of silicon with electrical circuits imprinted on it.
In computers, tais is usually a microprocessor, containing both C7Y

and main memory systems. (See I[ntegratsd Circuity

F-17 o
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«.ock: A cevice :hat internally synchronizes computar operations.

CO30L (Ccmmon Business QOriented Langauge): A high level language
heavily oriented t. the use of files and record keeping. It =
replaces operation codes of assembly level languages with a set of
nowerful "verbs" resembling common English:

Compiler: A computer program (that is, software) that translates a

program written in a high-level language such as 8ASIC, COBOL,

or FORTRAN into machine language or an assamblar languadge.

Computer: A device that can input, store, manipulate, and output data.

It can automatically follow a program (a detailed step=by-step of

directions).

Core Storage: The primary or_internal memory of a ccmputer. The word
canies from the very small doughnut-shaped iron cores which, at one

time; were the most widely used form of primary storage. How, salid-
state devices are often used as primary storage--but may still be :

mistakenly called core memory.
CPU: (See Central Processing Unit)
Cursor: The small flashing light which let's you know just where you're @
lTocated on the CRT (cathode ray tube) or talevision scraen.

Data: The information that is processed by a computer.

Oata Bank: A comprehensive collection of data.

Data Processing: The computer activity of recaiving information, working with
it, and producing a desired result. .

Debug: To find and correct malfunctions in computer operation or a program

(software).

Disk (Disc): A circular piece of material which has a magnetic coating
similar to that found on ordinary recording tapa. Digital information
can be stored magnetically on a disk; much like musical information
is stored on a magnetic tape: _

Documentation: Material designed to help a user to understand and

use a program. [ncludes stepwise refinements, flowcharts, program
listings containing adequate numbers of REM statements, sample

computer sutput, written directions and descriptions, etc.

BOS (Disk Operating System): A computer system which uses disk storage.

Also refers to special software routines for driving a disk system.

e — ——

Oriver: A control unit for peripheral dé?ité; e.g., a floopy disk drive.
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High Resolution Graphics: The visual efvects capapilitias of the micro-
computer which divides the screen inzo 3@ 230 by 160 plot grid.
High resolution graphics give much greater cetail than that available
in low resoluction. The availability of colors is limited to 7 on the
Apple II.

~ Input: Information given to a ccmputer for processing from outside the
ccmputar system.

Input Device: Hardware usad for putting data into a computer for processing:
e.9., 3 kayboard.

Input/Output (I/0): The hardware used to enter data ints and to produce
data from a computaer system.

1/0: (See Input/Output):

Instruction Set: The repertoire of the instructions a given machine can
execute. A major component of a computer's design. The programs __ ___
of one computer can't run on anothgr,;gmﬁﬁtér if the two instruction sets

Intagrated Circuit (IC): A technique whereby many electronic companents

"can be integrated and mass produced on a single chip of silicon.

peripheral equipment. (2) To connect two systems or System companents

in order to facilitate their interoperation. :

Interface: (1) A hardwara aind/or software link used to connect a camputer to

Intarpratar: A language program translator that recondenses each user-
creatasd high=leval language instruction into exacutable binary each

time it encounters a user instruction. Interpreters are inefficient and
slow translators, but they do permit the dser tc rapidly modify his

program in conversational dialogue with the interprater.

K: A symbol used to dengte a little over a thousand of something.
"gK bytas of memory" means the same as “about 8000 memory cells.”

One K equals exactly 1024. Typically, an 8<bit microprocassor is

capable of addressing 64K memery cells. -~

Xayboard Terminal: A computar input and oupdut device with a typewriter-

like keyboard and a disptay mechanisp (paper or CRT).

Language: A set of computer words and syntax used in giving the computer
a sat of instructions to perform. Some common comouter languagas
are BASIC, COBOL, FORTRAN, ALGOL.

LED: Light-emitting diode. LZD displays are often used as digital

output devices becausa of their low weight, cost.and size.
pen over data to be transmitted, also sometimes called a 1ight pencil or
a wand reader.

Light Pen: A pen-shaped devics: for dirgct input to a computer by passing tne

Line Numbars: Numbers olaced in front of a computar statement which tell fre

computer tc Store the statement. Line numoers ara not used in scme
programming languages.



Line Printer: A high speed printer connected to a computer can print data
at rates often exceeding several hundred lines per minute (LMP). This

is achieved by printing a whole line at a time.

Looping: A programming technique used to repeat a single portion of
a program. The repetition may continue indefinitely (an indefinite
loop) or until some predetermined condition is satisfied (a conditional,

or finite loop):

Low Resolution Graphics: The visual effects capabilities of the micro-

computer which divides the screen into 40 vertical and 40 horizontal

rows. The choica of different colors for low resolution graphics

on the Apple Ii are 16.
Machine Language: The lowest level of programming. Machine language is the

only language that can be directly understood by the computer. This is

the only language the computer:can understand without the assistance of

an assambler, compiler or interpreter. -

Magnetic Core: A data storage device based on the use of a highly magnetic,

sinall,; doughnut-shaped piece of iron capable of assuming two discrete
states of magnetization. See core storage.

Magnetic Disk: (See Disk)

Magnétic Tape: The magentic tape usad for secondary Storage on a computer
system. [t is much like that used on a home tape recorder, although
it often.is of higher quality. Recording densities of 800, 1600; or

6250 characters per inch are common. Thus a large reel of tape can @
store many millions of charactars of information. Standard audio

cassette tapes can be used as 3 secondary storage medium with most
microcomputars as well. .

Mainframe: The main elements of a computer system, usually the CPU
.. - and main memory systems. Generally, however, mainframe is usad to rerer

to a large centrally located computer with numerous terminals as

opposed to a mini or microcomputer.

Megabyts: A million keystrokes; a.million characters.

Memory: A circuit that stores information in specified locations (called
addresses) where the computer can retrieve it as needed. Most
Computers have a primary memory with very fast access which is
relatively small, and a secondary storage which can contain a large
number of characters of information; but has slower access time,

Mehu: A list of numbered descriptions of programs which are ready for

Microcomputer: Hardware composad of a group Of separats elements including

read-only memory (ROM) and random-access memaory,; (RAM) microprocessos;

" intarface logic for input/output (I70); timing circuitry; and circuitry

for transmitting signals from one element to anctier.

Microprocsssor: - A very small silicon chip imprinted with the circuitry for

.a.complaete CPU and main memory system, which can te used in a micro-
_computer. A single integratad circuit ( ') chip.
T F-20
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Microsacond: . On-millionth of a sacond. Useful in discussing speads 37
ccmputer peripherals such as input-cutput devices and seconcary storage.
The access time for a disk mignt be 25 to 100 milliseccnds.

Modem (Modular-Demodulator): Converts digit sianals to analdg signals which
allow transmission of data on a telephone line.

Modulator: A device that lets a ccmputer use an ordinary television set
as a display screen. This term is used mainly with respect to personal
computers since as such modulators are not generally used with larger
machines. [t is sometimes referred to as an RF modulator. RF stands

for Radic Frequency, meaning telavision-broadcasting.

mi crocompu tar. ]
Nanosecond: One thousandth-millionth (that is, a billionth) of a second.
] - - o

Optical Character Recognition: The machine reading of typewritten or

Motherboard: The central communications ‘bus line. The spinal cord of a

handwritten characters: The typewritten or carefully hand-written

materials are now commonly read by ccmputers, but computer reading of

general human handwriting is still a research problem.
Qutput: The results of computer operations on input.

Outpug Device: The hardware that receives processed input signals and
puts them into a form understandable to computer user; e.g., 2 line

printer.
Paddles: Hand held controllers used For games and graphics functions
which work independent of the keyboard: Capable of drawing lines o
and moving the cursor about the screen in any direction by turning a dial.
Parallel: A type of intérface in which all bits of data in_ a given byte
are transferred simultanecusly; using a separate data line for each
bit.

Parameters: Values that are fixed in a program for 2 specific purpose.

Such as a number of times a specific question may be missed.

Pascal: A highly structured language designed to tsach programming as a

- gystematic discipline and to do systems programming.

Peripherals: Extarnal devices connectad to the main computer CPU and

memory systems. Examples of peripheral devices are magnetic tape

units, disk drives, printars, graphics tablets and other input/

assisted instruction courses.

PL/T: A computer language designed for programming both scientific and

commercial applications. One of the more mcdern compiler languages.
rimary Storage: The fast-access part of 2 comouter's memory System. It

operates at a speed comparable to the ari:thme-ic and logic uni<:

It.-is generally muych smaller in storage cipacity than the secandary

st.?ra’ge part of the memory systam. :
F-21
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. Program: A set oF instructions wnich instruct the ccmputer to do & certain
task. '

ﬁrcgrammaﬁié Read Only Memory: (See PROM)
not forget what it knows, even wnen the power is shut off. Some kinds
of PROM can be erased and reused; EPROMs, or Erasable PROMs. PROMs
are a convenient way for the user to design his own operating system

PROM: Programmable Read Only Memory. This is a computer memory which does

software and other tailor-made monitor routines.

RAM (Random Access Egﬁéfg)i,Tﬁéfaiiﬁ memory or storage device: Information

can be writtan into and read out of this memory and can be changed

at any time by a new write operation. The contents are usually lost
when the power is shut off.

Random Access: Access to data storage in which the position from which

information is to be obtained is not dependent on the location of the
previous information, as on magnetic drums,; disks; or cores. The

time required to access 3 piece of information is nearly constant _

(nearly independent of the location of the information). Alse called
direct access.
Random Access Memory: (See RAM)

Réaa:éﬁiy Memory: (Sae ROM)

Real Time: A computer system operating immediately as data .s.input, with
the CPU immediately replying to the user via output lines. s
Record: A group of related pieces of computerized information. For ®
example, a student's transcript might be one record, and the
collection of all transcripts for a school might be one file.*
Remarks: The commentary that is written into a computer program strictly

for the benefit of a person to help them follow the program. In
BASIC such "remarks" are prefaced by a "REM" in Mark and PILOT it is
prefaced by an “R:“; The computer ignores these statements during the

Response Time: The elapsed time between the completion of an input message
at a tzrminal and the display of the first character of the response.
ROM: Read Only Memory. Non-erasable; permanently programmed memory

usually used to store monitors and [/Q drivers needed whenaver _
the computer is used. Programs stored in ROM are called Firmware
éﬁd.caﬁﬁdﬁ be modified by the usar.

RS232: An industry=wide standard protocol for serial ccmmunication
between computers and peripheral devices.

Run: A BASIC cammand wnich instructs the computer to execute the program
presently on file in the ccmputar.
Secondary Storage: A peripheral storage device that can stcre information i

in a form acceotable to the computer, such as cn magnetic tape, disk,
.or drum. It is also called bulk or auxiliary storage; and its cost.per

~character of ctorage is usually consider: ly less than for primary staraga._
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ntial Access: A pr cata serially;
and by extension, a data-recording medium that must be read sarially.

Sequential Access: A process which consists of rzzaing or writing
ind by extens s

Magnetic tape is a sequential access storage medium.

Serial 1/0: A method of transmission in which bits are sant and received one
by one.
Simulation: A ccmputer program which models scme system, typically using

mathematical techniques.

Software: Generally-used to describe computer programs, but 31so used to

refer to everything that is not equipment (hardware).

Source Program: The original program that is written in assembly or
high-level language and is translated into a machine-language object
program for use in the computer by an assembler or compiler program

(respectively).

Statements: The instruction which follows the line numbers that the computer

reads and executes at the appropriate time: ®©:g.; 100 PRINT "I'm
pretty smart for my age."

sequential memory locations and treatsd as one unit for /0
operations,; taxt editing and other program manipulations.

Subroutine: A subprogram within 3 jarger program.

System: An assembly of components united by some from of regulated interaction
to form an organized whole: A computer is a system caﬁsisting~c§ hardware

- and software.

Terminal: An input/output device linked directly to the computer by data

lines. A device for communicating with a computer using & keyboard

and an alphanumeric printer or cathode-ray tube (CRT) display.

Time-Sharing: A means by which one or more terminals can be connected to

and work with one central computer System.
Translator: A computer program which translates from & high-leve] language
such as BASIC into a lower-level language such as a machine language.
TTY: Abbreviation for a teletypesriter keyboard terminal. This is the

- mest widely used of all general-purpose keyboard terminals.

Turn-Key: A computer system ready to perform all tasks the moment you turn
v it on. Business and accounting software is frequently supplied in
ready-to-run form on such a system.
Users' Group: An,association of people who all have an interest in a

particular computer or group of computers: They usually mest o
exchange information, share oragrams and accomglishmencts; and trace
equipment. .

Hor¢ (Memory or Computar): The smallest unit of information dealt with
by a computer. .Words can specify data or instructions.
- e

Word Length: The number of bits contained in a ccmouter or memory word. =

Tme size of word length detarminas the flax 1lity and accuracy of the

- . Lo . . F=23 . . - .
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PROGRAMMING LANGUAGES

WHAT 1S PROGRAMMING LANGUAGE?

In order to discuss programming languages, we should first define
what a ccmbuEEF program is. very simply, a computer program is a series
of commands or numbers that tell the computer what to do. The computer
can do nothing until given explicit directions in the form of a computer
program. Based on which computer prﬁgram.is in use, the computer “knows",

for example, whether to play Super Invaders or print out a letter. As
mentioned previously, a program consists of a seriaes of commands or numbers.

The type of commands or numbers used to write the computer program is re-

ferred to as a language.

TYPES OF PROGRAMMING LAMGUAGES
" There are a variety of computar languages available: Some of the names

of languages you may be familiar with include: BASIC, Pascal, PILOT, COBOL,
FORTRAN, or LOGO. Computer languages can be as different from each other
as human languages are, andas if it were not complicated enough, different
brands of computers use different Vérsioﬁé of the same language. Ffor
example, the BASIC that works with a TRS=80 microcomputer will not work
with an Apple microcomputer: This is the reason why programs written for
LS8 on one microcomputar cannot be used with ancther micro without modifica
tion. 7

Languages are généraiiy developed for specific programming purposes.
Some of the most commonly used languages are briefly described below:

BASIC-=3eginner's All purpose Symbolic Instruction Code.
SASIC is a high lével conversational programmer’s language that
usas English words such as PRINT, GO TO, READ, LET, and commen

Utah State University - Exceptional Child Center --
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mathematical procedures: BASIC is probably the most commonly

used iénguage for developing commercial courseware. It is the

PILOT--PILOT is a high level easy to learn programming language
designed specifically for teachers to use in developing educational
sGftwars. PILOT is available for most microcomputer and time share
systems:

Pascal--Pascal is a highly structured language designed to teach
programming as a systematic process and to do systems programming.
Although often more ai??i&ﬁif ta learn than BASIC or PILOT, the-
highly structured nature of Pasca] lends itself to program revision
and modification: Although relatively new, pascal is quickly gain-
ing in ﬁdﬁii:'i arity.
LOGD--L0GO is a Tanguage &eveloped at MIT by Seymour Papert. It is
GESigﬁéd spacifically for children to use in developing programming
skills. LOGO has just recently been commercially released and is
available on selected microcomputers.
AUTHORING SYSTEMS
A mathod of writing a computer program other than using a computer
language involves using what is called an authoring system. An authoring
system is simply a computar program that has been writtsn to facilitate the
davelopment of instructional software. Generally, the authoring system
will prompt the teacher/author through the Ent1re instructional saquenca.
A major disadvantage to the author1ng SYSu&ms currently available is that
the teacher-developed instructional software often reflects the limitations

of the autﬁor1ng system more than the instructions! sty]e of the teacher.

-Utah State University - Exceptional CF 1d Center -- 1982
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