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Forewora

The launch of Sputnik in 1957 served to focus attention on our nation’s need to provide special education
for gifted and talented students The event was like an electrical shock in that it served to jolt the education
community into action with a resulting surge of programs, especially in science anu mathematics At that
time. computers were very expensive, very large, and very limited in accessibility The thought of being
able to provide computer expenences to youngsters in regular classrooms was unthinkable

Nearly 25 years has elapsed since Sputnik's fight and advancements in computer technology have
turned what was once unthinkabie into something that is becoming commonplace

Although more computers are showing up in classrooms every yea, there is still a long way to go before
they will be universaliy avatlable

Competition among world powers is as keen today as it was 25 years ago Although we haven't been
jolted recently as we were with Sputnik there 1s no room for complacency Most people agree that
computer literacy will be essential for survival in the 21st century Therefore, there 1s no ime to waste
It 1s urgent that our schools provide computer experiences for today's students, especially those who are
gifted

The articles in this book clearly reveal that experiences with computers provide students with insight
into the thinking process

It 1s hoped that. after reading this book, educators and othier individuals in decision-making positions
will be motivated to do something about providing computer experiences for all students

Articles written by computer specialists, teachers, parents. and students all emphasize the important
role computers play in the development of thinking. problem solving, and creativity Model program
strategies for getting started and information on the most current resources have been inciuded to help
administrators who are ready to make the computer connection for their students

My sincere thanks to Russell E Adams who provided me with numerous articles for consigeration from
his personal collection of computer magazines His advice and corroboration of my selections for this
yolume was greatly appreciated

Jean N Nazza.o
October 1981




Why Computer Experiences
Are Needed Now

Computers and Computer Cultures by Seymour Papert and Classroom Computers Beyond the 3 R's
by Fred Bell were chosen as the first sections In this book because they so clearly articulate the value
of computers beyond computer-assisted instruction These articies emphasize that real learning comes
about when students have the chance to expenment and program computers themseives.

Papert comments .. “in teaching the computer how to think, children embark on an exploration about
how they themselves think. Thinking about thinking turns the child ©  an epistemologist, an expernence
not even shared by most aduits " I this happens with normal ¢. Jren, the insights gained by gifted
youngsters may be even more profound.

Papert, a mathematician and a student of Piaget, believes that computer experiences for young
children will have a profound effect on the age at which they are able to shift from concrete to formal
thinking Computer models provide concrete form to areas of knowledge that ordinarily are intangible and
abstract. Furthermore, when children learn to program, the process of learning becomes active and
self-directed The knowledge s acquired for a recognizable personal purpose. Computers give students
some real control over what they learn and how they i2arn it and this I1s very motivating.

Bell believes that computers can revolutionize learning in schools by teaching children how to function
at higher cognitive levels When a student writes computer programs, the six steps of problem soiving
{posing the problem, precisely defining the problem, gathering information, developing a solution strat-
egy, finding the solution, and checking the solution) must be carried out Children with these skiils are
capable of learning independently and of conducting the research and explorations that go into creating
knowledge.

It seems quite evident that children who have been involved in the kind of experiences Papert and Bell
describe will have distinct advantages over those who have not, not only because they will be computer
Iiterate In an age where computers have become indispensable tools, but because they will understand
and be able to control their own th'nking and problem-solving behavior.




Computers and

Computer

Seymour Papert

This material 15 a condensation o’

]
Chapter 1 of Mindstorms by Sevmour l
Papert. published n 1980 bv Basic
Books, Inc . of New York Cuy at
$1295 Those who find themselves
stimulated by this presentation will find
it profutable to read the entire work

|

In most contemporary educational sit-
uations where children come into contact
with computers the computer is used to
put children through their paces, to pro-
vide exercises of an appropriate level of
difficulty, to provide feedback, and to
dispense information. The computer pro-
gramming the child. In the LOGO enwi-
ronment the relationshipis reversed: The
child is in control: The child programs
the computer. And 1n teaching the com-
puter how to think, children embark on
an exploration about how they them-
selves think. Thinking about thinking
turns the child into an epistemologist, an
experience not even shared by most
adults,

After five years of study with Jean
Piaget in Geneva, I came away impressed
by his way of looking at children as the
active builders of their own intellectual
structures. To say that intellectual struc-
tures are built by the learner rather than
taught by a teacher does not mean that
they are built from nothing. Like other

Copynght 1980, Basic Books, Inc Used by Per-
mission

Q

I-RJ C pted from Chapter 1 of MINDSTORMS by Seymour Papert. Copyright ¢ 1980 by Basic Books, Inc By permiscion of Basic

IETEE ks, Inc., Publishers, New York.

Cultures

builders, children appropriate to their
own use materials they find about them,
most sahently the models and metaphors
suggested by the surrounding culture.
Piaget writes about the order in which

Many children are
held back in their
learning because they
have a model of
learning in which you
have either
“got it” or “got it wrong.”
But when you learn to
program a computer
you almost never get it
right the first time.

the child develops different intellectual
abilities. I give more weight than he does
to the influence of the materials a certain
culture provides in determining that
order. For example, our culture s very
nch in matenals useful for the child’s

construction of certain components of
numerical and logical thinking. Children
learn to count; they learn that the result
of counting is independent of order and
special arrangement; they extend this
“conservation” to thinking about the
properties of liquids as they are poured
and of solids which change their shape.
Children develop these components of
thinking preconsciously and “spon-
taneously,” that 1s to say without delib-
erate teaching Other components of
knowledge, such as the skills involved in
doing permutations and conibinations,
develop more slowly, or do not develop
at all witk:.out formal schooling.

The computer preserice might have
more fundamental effects than did other
new technologies, including television
and even printing. The metaphor of com-
puter as a mathematics speaking entity
puts the learner in a qualitatively new
kind of relationship to an important
domain of knowledge. Even the best of
educational television 1s imited to offer-
ing quantitative improvements in the
kinds of learning that existed without it.
Sesame Street might offer better and
more engaging explanations t. n a child
can get from some parents or nursery
school teachers, but the child is stll in
the bus ness of listening to explanations.
By contrast, when a clald learns to pro-
gram, the process of leaming is trans-
formed. It becomes more active and self
directed. The knowledge 1s acquired for

3




a recognizable personal purpose. The
child does something with it. The new
knowledge is a source of power and 1s
vxperienced as such from the moment 1t
tegins to form in the child's mind.

1 have spoken of mathematics being
learned 1n a new way. But much more 15
affected than mathematics. Piaget distin-
guishes between “concrete” thinking and
“formal” thinkir.g. Concrete thinking is
already well on ts way by the ime the
child enters first grade at age 6 and is
consohdated in the following several
years. Formal thinking does not develop
until the child is almost 12, give or take a
year or two, and some researchers have
even suggested that many people never
achieve fully formal thinking. I do not
fully accept Piaget’s distinction, but | am
sure that it 1s close enough to reality to
help us make sense of the 1dea that the
consequences for intellectual develop-
ment of one innovation could be qualta-
tively greater than the cumulative quan-
ttative effects of a thousand others. My
conjecture 1s that the computer can con-
cretize (and personalize) the formal. Seen
1n this ight, it 1s not just another powerful
educational tool. It1s umque 1n providing
us with the means for addressing what
Piaget and many others see as the ob-
stacle which 1s overcome 1n the passage
from child to adult thinking. 1 believe
that 1t can allow us to shift the boundary
separating concrete and formal. Know-
ledge that was accessible only through
formal processes can now be approached
concretely And the real magic comes
from the fact that this knowledge in-
cludes those elements one needs to be-
come a formal thinker.

This descniption of the role of the com-
puter 1s rather abstract. | shall concretize
1t by looking at the effect of working with
computers on two kinds of thinking
Piaget associates with the formal stage of
intellectual development: combinatonal
thinking, where onz has to reason 1n
terms of the set of all nossible states of a
system, and self referential thinking
about thinking itself.

In a typical expenment in com-
binatonal thinking, children are asked to
form all the possible combinations (or
“families”™) of beads of assorted colors It
really 15 quite remarkable that most
children are unable to do this system-
atically and accurately until they are in
the fifth or sixth grades. Why should this
be? Wwhy does the task seem to be so
much more difficult than the intellectual
feats accomphished by seven and eight
year old children? Is 1its logtcal structure
essentially more complex? Can it possibly
require a neurological mechanism that
does not mature unul the approach of
puberty”? 1 think that a more likely ex-
planation 1s provided by looking at the
nature of the culture. The task of making
y'+= fanihes of beads can be looked at as

constructing and executing a program. a
very common sort of program, in which
two loops are nested: Fix a first color and
run through all possible second colors,
then repeat until all possible first colors
have been run through For somcone
who 1s thoroughly used to computers and
programmung there is nothing "formal”
or abstract about this task. For a child in
a computer culture 1t would be as con-

Our culture is
relatively poor in
models of systematic
procedures.

crete as matching up knives and forks at
the dinner table. Even the common “bug”
of including some famihes twice (for
example, red-blue and blue-red) would be
well known. Our culture is rich in pairs,
couples, and one to one correspondences
of all sorts, and it 1s rich in language for
talking about such things This nichness
provides both the incentive and a supply
of models and tools for children to build
ways to think about such issues as
whether three large pieces of candy are

more or less than four smaller pieces. For
such problems our children acquire an
excellent intuitive sense of quantity. But
our culture 1s relatively poor in models of
systematic procedures. Unul recently
there was not even a name 1n popular
language for programming, let alone for
the ideas needed to do so successfully.
There 1s no word for “nested loops” and
no word for the double vounting bug.
Indeed, there are no words for the power-
ful 1deas computensts refer to as “bug”
and “debugging.”

Without the incentive or the materials
to build powerful, concrete ways to think
about problems involving systematicity,
children are forced to approach such
problems, in a groping, abstract fashion.
Thus cultural factors can explain the dif-
ference 1n age at which children build
their intuitive knowledge of quantity and
of systematicity

While stll working 1in Geneva | had
become sensitive to the way i which
matenals from the then very young com-
puter cultures were allowing psychol-
ogists to develop new ways to think about
thinking. In fact, my entry into the world
of computers was motivated largely by
the 1dea that children could also benefit,
perhaps even more than the psychologist,
from the way in which computer models
seemed to be able to give concrete form
to areas of knowledge that had pre-
vivusly appeared so intangible and
abstract.

1 began to see how children who had
learned to program computers could use
very concrete computer models to think
about thinking and_to learn about learn-
ing and 1n doing so, enhance their powers
as psychologists and as epistemologists.
For example, many children are held
back in their learning hecause they have
a model of fearmng 1n which you have
either "got it” or "got 1t wrong.” But when
you learn to program a computer you
almost never get 1t night the first time.
Learning to be a master programmer 1s
learmng to become highly skilled at iso-
lating and correcting “bugs,” the parts
that keep the program from working.
The question to ask about the program s
not whether it 1s right or wrong, butaf it is
fixable 1f this way of looking at inteliec-
tual products were generalized to how
the larger culture thinks about know-
ledge and 1ts acquisition, we might all be
less intimidated by our fears of “being
wrong ™ This potential influence of ihe
computer on changing our notion of a
black and white version of our successes
and faitures 1 an example of using the
computer as an “object to think with ™ It
is obviously not necessary to work with
computers 1n order to acquire good strat-
egies for learmng  Surely “debugging”
strategies were developed by successtul
learners long before computers existed
But thinking about learning by analogy

ERIC
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with developing a program s a powerful
and dccessible way to get started on be-
coming more articulate about one’s de-
bugging strategies and more dehiberate
about improving them

My discussion of a computer culture
and 1ts ,mpact on thinking presupposes 4
massnve penetration of powerful compu-
ters into people’s ives That this will hap-
pen there can be no doubt. The calcu-
lator, the electronic game. and the digital
watch were brought to us by a techmeal
revolution that rapidly lowered prices for
electronics 1 a period when all others
were nsing with inflaion That same
technological revolution. brought about
by the integrated circuit, 1s now bringing
us the personal computer

There really 1s no disagreement among
experts that the cost of computers will
fall to a level where they will enter every-
day Life in vast numbers. Some will be
there as computers proper, thats to say,
programmable machines Others might
appedr as games of ever increasing com-
plexity and tn automated supermarkets
where the shelves, maybe even the cans,
will talk There 1s no doubt that the
matenal surface of hfe will become very
different for everyone, perhaps most of
all for children But there has been a
significant difference of opimon about
the effects this computer presence will
produce 1 would disinguish my thinking
from two trends of thinking which | refer
to here as the “skepucal™ and the “crt-
1cal”

Skeptics de not expect the computer
presence o make much difference 1n
how people learn and think 1 have form-
ulated a number of possible explanations
for why they think as they do. In some
cases | think the skeptics might concenve
of education and the ¢ffect of computers

Knowledge that was
accessible only through
formal process can now

be approached
concretely.

on 1t too narrowly  Instead of considerning
general cultural effects, they focus atten-
tion on the use of the computer as .
device  for  programmed instruction
Skeptics then conclude that while the
computer might preduce some improve-
ments 1n school learning, 1t 1s not ikely to
lead to tundamental change. In a sense,
too, | think the skeptical view derives
- m a falure to appreciate just how

RIC ’
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much Piagetian learmng takes place as a
child grows up If a person conceives of
children’s intellectual development (or,
for that matter, moral or social develop-
ment) as deriving chiefly from deliberate
teaching, then such a person sv.ould be
likely to underesumate the potenual
effect that a massive presence oi compu-
ters and other interactive objects might
have on children.

The critics, on the other hand, do think
that the computer presence will make 4
difference and are apprehensive For
example, they fear that more com-
munication via computers might lead to
less human assoctation and result
social fragmentation. As knowing how to
use a computer becomes increasingly
necessary w  effective  social  and
economic participation, the position of
the underprivileged could worsen, and
the computer could exacerbate existing
class disunctions. As to the politcal
effect computers will have. the crities’
concerns resonate with Orwellian images
of a 1984 where home computers will
form part of a complex system of surveil-
lance and thought control. Cnucs also
draw attention to potentizl mental health
hazards of computer penetration Somc
of these hazards are magnified forms of
problems already worrying many ob-
servers of contemporary life, others are
problems of an essentially new kind. A
typrcal example of the former kind 1s that
our grave ignorance of the psychological
impact of television becomes even more
sertous when we contemplate an epoch
of super TV The holding power and psy-
chological impact of the television suow
could he increased by varying the con-
tent to surt the tastes of each individual
viewer, and by the show becoming in-
teractive, dramng the viewer into the
action. Cnnes already cite cases of stu-
dents spending sleepless mights riveted to
the computer terminal, coming to reglect
both studies and social contact

In the category of new problems,
critics have pointed to the influence of
the allegedlv mec amzed thought pro-
cesses on how people think  Marshall
MacLuhan's dictum *hat “the medium 1s
the message " might apply here If the
medium 15 an interactive system  that
takes in words and speaks back like a
person, 1t 15 easy to get the message that
machines are like people and that people
are like machines. What this might do to
the developmer* of values and self image
in growing children is hard to assess But
1t 1s oot hard to see reasons for worry

Despite these concerns | am essentially
optimistic —~some  might say utopian—
<bout the effects of  computers on
soctety s do not dismiss the arguments of
+he enitics On the contrary, | too see the
.omputer presence as a potentanfluence
on the human aund | am very much
aware of the ho.ding power of an inter-
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active computer and of how taking the
computer as a model can influence the
way we think about ourselves. In fact the
work on LOGO to which | have devoted
much of the past ten years consists pre-
aisely of developing such forces in posi-
tive directions, For example. the enuc s
hornfied at the thought of a chld hyp-
onotically held by a futunistic, comouter-
1ized super pinball machine In the LOGO
work we have invented versions of such
machines 1in which powerful 1deas from
physics or mathematics or linguistics are
imbedded 1n such a way that permits the
player to learn themin a natural fashion,
analogous to how a child learns to speak.
The computer’s “holding power.” so
feared by critics, becomes a nseful educa-
ticaal tool. Or take another, more pro-
found example. The cnuc 1s afraid that
children will adopt the computer as
model and eventually come to “think
mechanically” themselves Following the
opposite tack, | have nvented ways to
take educational advantage of the
opportuniies  to master the art of
deliberately thinking like a computer. ac-
cording. for example, to the stereotype of
a computer program that proceeds in a
step-by-step, literal, mechamcal fashion,
There are sttuations where this style of
thinking 1s appropriate and useful. Some
children’s difficulties 1n learning formal
subjects such as grammar or mathematics
denve from thetr inabibity to see the point
of such a style

A second educational advantage 1s n-
dircet but ulumately more important By
deliberately learning to imitate mechan-
1cal thinking, the learner becomes able to
articulate what mechanical thinking 1s
and what 1t 1s not The exercise can lead
1 greater conhidence about the ability to
choose a cogmitive style that sunts the
problent Analysis ¢f “mechanical think-
ing” and how 1t 1s different from other
kinds and practice with problem analysis
can result in @ new degree of intellectual
sophistication By providing a very con-
crete, down to earth model of a partic-
ular style of thinking work with the com-
puter can make 1t easier to understand
that there 1s such a thing as a “style of
thinking.” And giving children the oppor-
tunity to choose one style or another pro-
vides an opportumty to develop the skill
necessary to choose between styles Thuy
instead of inducing mechanical thinking,
contact with computers could turn out to
be the best concevable antudote to at.
And [or me what 1s mostimportant in this
15 that through these expenences these
children would be serving their appren-
ticeship as epistemologists, that 15 to say
learmng to think artculately about think-
g

The ntellectual environments offered
to children by today’s cultures are poorin
opportumties o hring therr thinking
about thmking into the open, to learn to




ta.- about 1t and test their ideas by
externahizmg them Access to computers
can dramaucally change this situation
Fven the simplest Turtle work can open
new (‘pp{)f‘U[‘llilL’\ tor 5hdrpcmng one’s
thina g about thinking Programming
the Turtle begins by making vne reflect

In teaching
the computer how to
think, children embark
on an exploration
about how they
themselves think.

on how one does oneself what one would
like the Turde to do Thus teach.ng the
Turtle to act or o think “can tecd one to
retlect orone sown actions and thinking
And as childien move on, they program
the computer 1o make more complex
deaisions and tind themselves engaged in
reflecting on more complex aspects ot
their own thinking

Inshort while the entic and 1 share the
betiet that working with computers can
have a powertul mtluence on how people
think 1 have turned my atfenuon to ex-
plonng how this anfluence could be
rurned i positive direcnons

The central vpen guestions about the
etfect of computers on childrer 10 the
1% are these Which people will be
attracted o the world ot computers,
what talents will they bring, and what
tastes and ideclogies will they impose on
the zrowing computer culture’ 1 bave
onserved  children o LOGO  environ-
ments engaged inseltreterential discus-
sions about tharr own thinking . This
ceuld happen because the LOGO lan-
guage and the Turtle were designed by
people whoe emov sueh discussion and
worked hard o design a medium that
would encourage it Other deagners of
Lonmputer systems hase aitterent istes
and ditterent rdeas abont what kinds of
wotivaties are suitable tor chuldren MWhich
Jesgn will presait and i what sub-
cutare wili not be deaded by g simple
burcaucrativ Jdeasion made tor example
‘0 zovernment Department of Fduca-
ttonor hy eonmmittee Sf exports Trends
[EalNENERT O A1 PR stvie will vineroe from o
compicy web of deasions by toundations
with resaurces to support one or another
desten by corporations whoe may see a
market by schools by imdivduals who
Jeade teomake ther cares mnthe new
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field of actimity, and by children who will
have their own sayv 10 what they pick up
and what they make of it People otten
ask whether i the future chitddren will
program computers or become absorbed
in - pre-programmed  activiies The
answer must be that some children will
do the one, some the other, some both,
and some neither But which children,
and  most mportantly,  which  social
classes of children, will tall 1nto each cat-
epony will be influenced by the kind of
computer a-tivitres and the kind of enyvi-
ronments credted dround them

Asan campleowe consider an activiny
which may not occur to most people
when they think of computers and
children  the use of the computer as a
wriing nstrument For me  wrniting
medans making o rough draft and refining
it over a considerable period of nme My
mage of mysell as o wrter includes the
cypectation of an “unacceptable™ first
Jdratt that will deselop with successive
ediing into presentable torm But |
would not be able to atford s image if |
were o third grader The physical act of
writing would be slow and laborious 1
would have no secretany For most chil-
dren rewntng a text s so laborious that
the first dratt 1s the final copy. and the
skill of rereading with a cnitical eve s
neser developed  This changes drama-
ticaliy when chifdren have access to come
puters capable of manmipulating text The
tirst draft 1s composed at the keyboard
Corrections are made castly The current
copy s alwass neat and tidy 1 have seen
Jhildren move trom toral reection ot
whUng o an oanense  imvolvement
taccompanied by rapid improvement of
quahtyi within a few weeks of beginnmg
toownte with a computer Even nmore
dramatic changes are seen wher the
child has physicad handicaps that make
writing Dy hand more than asuallv dit-
ticult or evenimpossiele

This use of computers 1s rapidly bemg
adopted whereser adults write tor g
Ivang Most newspapers now  provide
their staif with “word processang’ com-
puter systems Many wniters who work ar
home are acquining their cwn computers
and the computer terminal s steadily dis-
placing the tvpewniter as the secroran's
hasic tool The image of childien usimg
the computer as a writng instiament 18 g
particularly geod example of my theas
that what 15 good tor professionals s
good for children But this image of how
the  computer nught contribuie o
cinldrens mastery of language s drama
tically opposed 1o the one that is tak o
root m most elementan schools The,
The Compuiv in seen as a tede iy st
ment tgives children pract. o aeun-
Juishing between serbs and poans v
spelhing, and m anawwenine oitpie
chowce guestions aboar e mearang o
preces of text A Tsee g this dit o noe

XY

15 not a matter of a small and techmeal
chowee between two teaching strategies
It reflects @ fundamental difference 1n
educational philosophies. More to the
pomnt, 1t reflects a ditference 1n view on
the nature of childhood [ believe that the
computer d4s wriung nstrument offers
children an opportunity to become more
litke adults, indeed Bike advanced profes-
sionals, m therr relationship to therr mtel-
lectual proaucts and to themselves. In
dorng so. 1t comes mto head-on collision
with the many aspects of school whose
effect, if not whose intention, 15 to
“mfantilize” the child

Word processors can make o child’s
eapertence of writing more like that of a
real writer But this can be undermined if
the adults surrounding the child fail 1o
ppreciate what 1ts ke to be a writer.
For example 1t 1s only too easy to imag-
ine adults, including teachers. expressing
the view that edting and re-editing a text
1s a4 waste ot ime ¢"Why don’t vou get on
to something new” or “You aren’t
miahing 1t any better. why don't you hx
vour spelling”™)

The critic is horrified at
the thought of a
child hypnotically
held by a futuristic,
computerized super
pinbail machine.

As with wntime scowith musie making,
games of skilt, compley graphics, what-
ever The computer s not g culture unto
itselt but 1t can seive tooadvance wen
Jifterent cultiral aned phitosophica? out-
Jooks For example, on could think ot
the Turtle as a device 1ooeach elements
of the tradional carncatum, such as
notions of ngle, shape ard coordinate
sostems And m tact most teachers who
consult me about 11s use o e trving teuse
1t this way - Of course the Turtle can
help mothe teaching of traditional -
noutom, bat Tohave thought of 1t as a
sebisie for Plagenan learming, which to
e dearning without catniculnm

t Leere are those who think about creat-
e a0 TPaagenan cumncalum” or

Caapetian teachmg methode " But tom
aatnd these phrases ind the activinies they
peprosent are conttadictions meoterms
see Praget as the theotst of fearning waith-
out cuncualin and the theorst of the
khind of learnmg that happens without de-
hberate teaching To turn hamoanto the
theonist ob a new - urncufum s to stand
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him on his nead

Bat cteaching without  curnculum”
does not mean spontaneous, free torm
classrooms or simply “leaving the child
alone © [t means supporting children as
they build their own ntellectual struc-
tures with matenals drawn from the sur-
rounding culture In this model. educa-
tonal intervention means changing the
culture, planting new construcine ele-
ments 10 1t and ehnunating noxious ones
This 15 a more ambitious undertak:ng
than introducing a curriculum change.
but one which 1s {easible under condi-
tons now emerging

Suppose that thirty vedrs ago an educa-
tor had decided that the way tosolve the
problem of mathematics education was
to arrange for a sigmificant fraction of the
population to become fluent in tand en-
thusiastic about) 4 new mathematical ian-
guage The idea might have beengend in
principle. but 1n practice it would have
been absurd No one had the power to
implement 1t “ow things are different,
Many mithons of people are learmng pro-
gramming languages for reasons that
have nothing to do with the education of
children Therefore, it becomes a practi-
«al proposition to influence the form of
the languages they learn and the likel-
hood that therr children will pick up
these languages

Throughout the course of this chapter
I have been talking about the wayvs in
which choces made by educators,
toundations, governments, and private
individuals can affect the potentially res-
olutionary changes in how children learn
But making gond chorces 18 not alwoys
edsy, 1N part because past chowces can
often haunt us There 15 a tendencey fo,
the first usable, but sull primitive, prod-
uct of a new technology to digiself in |
have called  this  phenomenon  the
QWIRTY phenomenon

The top row of alphabetic kess of the
standard  typewriter reads OWERTY
For me this ssmbolizes the way in which
technology can all too often serve not as
a force for progress but for keeping
things stuck The OWERTY arrange-
ment has no rational explanation, only a
historical one Tt was introduced 1n re-
sponse to o problemn the early days of
the nvpewniter The kess used to jam
The wdea was to mimmize the volhision
problem by separating those Feavs that
tollowed one another frequently Just a
few vedrs tater general mprovements n
the technalogy remeved the jamnunyg
reoblem Put OWERTY stack Once
adopted. it resalte fin many mill:ons of
topewrters amd o method andesd o tatl
Bhown crornosiumn for dearming vpiny
The seaial cost ot chanee (b or exampl
putting the most used kess rogether on
the hevboards mounted with the vested
mterest cradted by the fact that so many
fers now knew how to follow the

OWERTY keyboard QWERTY has
stayed on despite the existence of other,
more “tational” systems On the other
hand. if you talk to people about the
QWERTY arrangement they will justify
it by "objecuve” critenia They will tell
vou that 1t “optimizes this”™ or 1t “mini-
mize that ™ Although these justifications
have no rational foundauor, they illus
trate a process. d soctal process, of myth
cunstruction that allows us to pwld a
wstification for pnmitivity 1Into any sys-
tem [think we are wellontheroad o
domng exactly the same thing with the
computet We dare i the process of
digging ourselves into an anachronism by
preserving practices that have no rattonai
basts beyond their historical roots in an
carlier per.od of technological and theo-
retical development

The use of computers for dnll and
practice 15 only one cxample of the
QWERTY phenomenon in the computer
domain  Another example cecurs even
when attempts are made to allow stu-
dents to learn to program the computer
Learning to program a computer mvolves
learntng a4 “programming language "
There are many such languages—for
example, Fortran, Pascal. Basic, Small-
talk. and Lisp, and the wsser known lan-
guage LOGO, which our greap has used
in most of our experimerts with com-
puters and children A powerful
QWERTY phenomenon 1s o be ex
pected when we choose the language 1n
which children are to learn to program
computers [ shall argue in detail that the
1ssue 18 consequential A programminyg
language 15 ke a naturai. human lan-
guage 1n that (t favors certam metaphors,
images, and wavs of thinking It would
seem to follow that educators interested
N using compaters and  senstive o
cuitural intluences would pay particular
attention to the clioice of language But
nothing of the sort has happened On the
contrary, educators, teo tmud i techno-
logical matters or too ignorant to attemont
to influence the languages offered by
computer manufacturers, have accepted
certain programming languages 1n much
the same way as they accepted the
OWERTY keyboard Anintermative ex-
ample 1s the way 1in which the program-
nung language Basic has established itself
as the obvious language to use 1 teach
mg Americs Jhildren how to program
computers The relevant techmeal infor-
mation is this A very small compurer can
he made to understand Basie while other
languages demand more from the compu
ter Thus,m the early davs when compu-
e power wds extremely CAPCnSIVe there
wats d penmmne techmaoal reason for the
use ot Basc  particularly i schooks
where budgets were alwavs nght Todas
and m tadt for severalvears now the cont
of computer memony has tallen 1 the
pornt where any remamimg ccenomic ad

1

vantages of using Basic are insigmificant,
Yet 1in most high schools, the language
remains almost synonymouds with pro-
gramming, aesprie the existence of other
computing languages that are demon-
strably easter to learn ard are richer in

Giving children the
opportunity to choose
one style or another
provides an oppoitunity
to develop the skill
necessary to choose
between styles.

the intellectual benefits that can come
from learmng them The situation 1s par-
adexical The computer revolvtion has
scdarcely begun, but it s already breeding
it own consersatism - Looking more
closely at Basic prosides a window on
how o conservative soctal system appro-
priates and trics to neutralize 8 poten-
tially revolutionary instramenrt

Basic 1v o computation  what
OWERTY 1s to typing. Many teachers
have ledarned Basic, many books have
been wrntten about 1t, many computers
ave been budt in such a way that Basic s
“hardwired™ into them In the case of the
tvpewriter, we noted how people invent
“rationalizations to stfy the status quo
In the case of Basic, the phenomenon has
gone much further. to the point where 1t
resembles ideology formation Complex
argunients are invented to justfy features
of Ba«ic that were onginally included be-
cause the  primutive  technology  de-
manded them or because alternaaves
were not well enough known at the ume
the language was designed

An example of Bauc wdeology s the
argument that Basic s easy 10 learn be-
cause 1t Eas avery small vocabulany Its
sindll vocabulary can be learned quickly
enough But using it s a different matter
Programs in Baswe acguire so labyrm
thine Jd structure that only the most motr-
vated and brdlant ¢ mathematical™ il
dren dolears 1o use 1t for more than
vl ends

Ohe maehtash why the teachers do not
notice the Stoculty children have m
fearnig Base  The answer s simple
AMost teachers doonot expedt mgh per-
tornance Trom most students, especially
i o domam of work that appears to be as
mathomatical  and tormal™ as pro-
vrammmy Fhus the cuoures general
perception of mathematics as mndecesse




Computer Cultures, cortinued...

bl: bolsters the maintenance of Basic,
which in turn conflirms these perceptions.
Moreover. the teachers are not the only
people whose assumptions and pred-
judices feed mto the circut that perpetu-
ates Basic. There are also the computer-
1sts, the people in the comouter world
who make decisions about which lan-
guages their computers will speak. [hese
people, generally engineers, hind Basic
quite easy to learn, partly because they
are accustmed to learning such very tech-
mcal systems and partly because Basic's
sort of ssmplicity appeals to their system
of values. Thus, a particular subculture,
one dominated by computer engineers, 1s
influencing the woild of education to
favor those school students who are most
like that subculture The process is tacit,
unintentional It has never been pub-
fically articulated, let alone evaluated. In
all of these ways, the social embedding of
Basic has far more senous consequences
than the “digging 1in” of QWERTY,

There are many other ways 1n which
the attributes of the subcultures nvolved
with computers are being projected onto
the world of education Tor example, the
1dea of the computer as an instrument for
dnll and practice that appeals to teachers
because it resembles traditional teaching
methods also appeals to the engineers
who design computer systems® Dnl! and
practice applications are predictable,
simple to descnbe, efficient in use of the
machine’s resources. So the best engi-
neenng tolent goes inty the development
of compuier systems that are biased to
favor this kind of application The bias
operates subtly The machine designers
do not actually decide what will be done
in the classrooms. That s done by
teachers and occasionally even by care-
fully controlled research experimencs
But there s an 1rony 1n these controlled
expenments. They are very good at tell-
ing whether the smali effects seen 1n best
scores are real or due to chance. But they
have no way to measure the undoubtedly
real tand probably more massive) biases
built into the machines

We have already noted that the conser-
vative bias being built into the use of
computers 1 2ducattion has also been
built 1nto other new technologies The
first use of the new technology is quite
naturally to do 1n a shightly different way
what had been done before without it It
took vears before designers of auto-
mobiles accepted the idea that they were
cars, not “horseless carrages.” and the
precursors of modern motion pictures
were plays acted asf before a hve audi-
ence but actually 1n front of a camera A
whole generation was needed for the new
art of motion pictures to emerge ds some-
thing quite different from a hnear mix of
theater plus photography Most of what
has been done up to now 1n the name of
“educational technology™ or “computers
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in education™ 1s stull at the stage of the
linear mix of old instructional methods
with new technologies.

We are at a point n the history of
education when radical change 1s posss-
ble, and the possibility for that change s
directly tied to the impact of the compu-
ter. Today what 1s offered in the educa-
tional "market” 1s largely determined by
what 1s acce ptable to a sluggish and con-
servative system. But this 1s where the
computer presence 1s 1n the process of
creating an environment for change
Consider the conditions under which a
new educational 1dea can be put nto
practice today and in the near future. Let
us suppose that today | have an 1dea
about how children could learn mathe-
matics more effectively and more
humanely And let us suppose that | have
heen able to persuade a million people
that the 1dea 1s a good one. For many
products such a potential market would
guarantee success. Yet in the world of

Basic is tc computation
what QWERTY is

to typing.

education today this would have little
clout. A nulhion people across the nation
would stull mean a minorty n every
town’s school system, so there might be
no effective channe! for the mullon
vouces to be exp.essed Thus, not only do
good educational ideas sit on the shelves,
but the process of 1nvention 15 itself
stymied This inhibition of invention 1n
turn 1nfluences the selection of people
who get involved in education Very few
with the 1magination, creativity, and
drive to make great new inventions enter
the field. Most of those who do are soon
driven out in frustration. Conservatism in
the world of education has become a self-
perpetuating soctal phenomenon,
Fortunately. there 1s a weak link 1n the
vicious cirele. Increasingly, the compu-
ters of the near future will be the private
property of individuals, and this will grad-
ually return to the individual the power
to deternmine patterns of education.
Fducation will become more of a private
act, and people with good 1deas, different
ideas, exciting 1deas will no longer be
faced with a dilemma where they either
have to “sell” their 1deas to a conserva-
tive burcaucracy or shelve them They
will be able to offer them in an open
marketplace  directly to  consumer,.
There will be new opportunities for imag-
inatior and orniginality. There mught be a
renalssance of thinking about
education O
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Since 1985 comp:-‘er buffs, my-
seif included, have been promising a

revolution in education because
computers are going to school. But
whiere is this revotution? Certainly
ther~ has been at least a modest
learning revolution; this is apparent
trom the many pe >le who are
ls@yning about compurers and using
them to iearn other things. ! spite of
the tect that Some worthwhile anpli-
cations are being done with com-
puters in a few exemplary schools,
tnis learning revolution has yet to take
place in most schools. There has
been an evoiution in school iearning
(at lsast in many schools) that can be
attributed, in part, to computer tech-
nology, but no real revolution.

Before considering the potentlal
revolutionary effects of personal
computers upon education, it is heip-
ful to differentiate between school
learning and out-of-school learning.
The two are not always the same. We
tend to learn things away from school
when wa want or need to learn them
and we do 80 in our own way and at
our own speed. This kind of learning
has advantages snd disadvantages.
One advantage comes from higher
motivation which encourages more
inspired and efficient learning. On the
other hand, the tendency to avoid dif-
ficuit or uninteresting tasks may

Fred Bell. Protessor of Mathematics Educa-
tion Universiiy of Pittsburgh, Division of

result in not learning some very useful
and important things. Consequentiy
schools are useful in coercing stu-
dents, hopefully in a friendly and
Interesting way, into learning sume
things that are good for them which
may not be learned otherwise. Out-of-
school learning can be both good and
bad, but so can in-school learning,
which gets us to personal-computers
and the education revolution.

Personal Computars and Dollars

One of the big reasons why
personal computers may catalyze a
revolution in our schools is that they
are relatively cheap and should ge*
even cneaper. Any family that cai.
afford two color TV sets can now
afford one color TV and a personal
computer. Of course, any high school
that could scrape up $10,000 per year
for each of 10 yea. s from a $1,000,000
per year budget could have had nearly
all cf its students using a minicom-
puter since 1969. (See James Saun-
dar, Mathematics Teacher, May,
1978, pp. 443-447.) Fortunately, a
tamily's decislon-making processes
in buying a personal computer are
less cumbersome than a sthool's.
Unfortunately for schooi students, as
David Lichtma' found (Creative Com-
puting, January, 1979, page d8),
educators are iess enthusiastic about
the computer’s role in society and its
potential for improving education

Classroom
Computers:

Beyond the 3R’s

Fred Bell

The classroom computer should,
and can, go far beyond rote com-
puter-aided Instruction by teach-
ing the student to analyze, evalu-
ate and develop complex skills.
Perhaps, as a resuit, the long-
awaited “revolution in educution”
wili be here sooner than predicted.

computers, good computer applica-
tions may increase in schools. Home-
computing enthusiasts have aiready
begun to take learning out of the
schools and are putting some of it
back into the home where it belongs.
Conversely, as more and more per-
sonal computers come to school,
teachers can bring some of this good
“street learning” back intc the
schools for the benefit of all students.
Only $500 remalning in an equipment-
and-supplles account at the end of
the fiscal year can buy the first of
many personal computers for studant
and teacher use.

History shows that many tech-
nological innovations that could be
quite useful in promoting learning in
schools do not get much use in
schoois until after they are common
In homes and on the streets; for
example, TV sets, audio recorders
and hand-held calculators. Now that
personal computers are “on the
streets,” we are beginning ‘o see
them filtering into schools. But will
they be able to revolutionize educa-
tion in schools? TV sets, audio
recorders, calculators, and even minl-
computers, while atfecting what goes
on in schools, falled to revolutionize
education. Can we expect the per-
sonal computer to become a revoiu-
tionary agent? Yes, | think we can.

Personal Computers and Motivation

Teacher Development, 4A0t Forbes Quad- than the general public. One of the most aerious problems
L rangie, Pittaburgh, PA 15260 But now, with low-cost personal in schools is that ot motivating stuj
Q
‘E R Ccreatve Computing, volume 5, Number 9, pages 68-70. Copyright T 5?1 by Creative Computing. All rights reserved.
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dents; tnat is, making them want to
fearn what teachers try to teach The
motivation probiem occurs because
sometimes teachers want to teach
things {for good reasons) to students
who do not particularly careto learn at
the time Perha . the best hope for
motivating students to learn in school
1s to pay attention to the nature of out-
of-school iearning. It appears that
people learn non-survival things away
from schooi for several reasons: (1)
People learn to make things work
(suchascarsand computers) because
they like to have control over impres-
sive machines (2) People learn to
build mode! airptdnes, radics, book-
cases, etc because they find satis-
faction In creating something from
nothing, or next tonothing. (3) Peopie
tea<h classes, give speeches, and
write aticles because they like to
share then opinions and knowledge
with others and possibly influence
other peopie's opinions. Many things
are learnad because people enjoy the
recogmtion and approval of other
peop'e (5)Otheractivities that are not
necessary for survival are carried out
for relaxation, enjoyment, and self
satisfaction

But why do so many students dis-
like learning in school? First, stu-
dents seidom have control over the
acader:i:c machinery of schools; that
is, the classroom learning environ-
ment Second, creating and building
tangible thinas occurs all to seidom
in most ' <ss, Third, students’
opinions 2 overshadowed by
teachers’ « s in many class-
rooms Fourtn, many students zet
low grades in school, which interferes
with their quest for recognition and
approval. Fifth, much of what stu-
dents have to do in school is neither
relaxing, enjoyable, nor self-satis-
fying

But how can a few personal com-
puters In a classroom solve these
motivational probiems for students
and teachers? Well, computers and
computer-enhanced learning are not
educational panaceas, but they can
give students some real control over
what they learn and how they learn It
Making a computer (an electronic
monster) do one's bidding Is fun for
many people, in spite of the fact that
it1s, at times, tedious and frustrating
Wrnting a computer program and
making it do what it 1s supposed to do
1$ creating something — bo'h a

Lphys;cal and an intellectual creation

Most people (including teachers and
students) are impressed by good
interactive computer games, simula-
tions and tutorials, which provide
recogni.on and Influence for their
creators Finally, messing around, in
a meaningful way of course, with a
personal computer can be relaxing
and enjoyabie, Iin spite of many
minor, temporary frustrations and
aggravations.

Therefore, we find that personal
computers ;n the hands of students in
schoo! can remove some of the artifi-
cial constraints of typical classtoom
environments and replace them with
some of the personal freedoms
inherent in many non-school learning
situations.

Personai Computers and Learning

What 1s learned in school? Eng-
lish, reading, writing, arithmetic,
French, histnry, etc ? Yes, these are
some of the subjects that are taught
but students should tearn many other
things that subsume all subjects.
That is, students need to study each
subject in amanner that permits them
to function at ali of the following
cognitive levels-

knowledge
understanding
application

analysis

synthesis

evaluation

probiem solving
knowing how to learn
creating knowledge

Schools are fairly good at impart-
ing knowledge (i.e., "George Wash-
Ington was the hrst U.S. president”)
and understanding (i.e., “2 + 3 = 5
because 2 marbles together with 3
marbles is 5 marbles”). However,
schools are only moderately suc-
cessful at teaching applications (out-
of-school uses for each subject),
analysis (breaking a skill or concep-
tual structure into its parts), synthe-
sis {building complex skills or con-
ceptual structures from Simpler
things), and evaluation {comparing
skifls and structures and making
judgments about them). Schools and
teachers have even less success at
teaching students the skills and
heuristic procedures of probiem solv-
ing, how to learn independently of
teachers and courses, and ways of
conducting the research and explora-
tions that go into creating knowledge

During the past 15 years we have

~

demonstratea, through many drama-
tic examples, that computers can be
used in schools tc help teach know-
ledge, understanding, and applica-
tions of various subjects—things that
were being done fairly well without
compu iers. This is the evolutionary
aspect of compute's in education.
But what about the higher-level
cognitive activities, those things that
we haven't been able to teach very
successfully in school? Herein lies
the true power of computers (espe-
cially personal computers) to really
revolutionize learning ar  teachingin
schools.

Writing a computer program re-
quires analysis and synthesis of the
subject under consideration as well
as the program itself. A student
cannot write a program to tutor
others, play a game, simulate a situa-
tion, or solve an exercise without
analyzing the topic being studied and
synthesizing it into a coherent teach-
ing/learning program. The synthesis
required in writing the program
properly and the analysis in debug-
ging it provides additional practice at
synthesizing and analyzing. Since
many non-tutorial computer pro-
grams are higher-lever applications of
topics, the student programmer must
evaluate the approriateness of alter-
native approaches to the topic and the
program. When a student writes
computer programs to extend and
clanfy top.cs in school, the six steps
in problem-solving (posing the prob-
lem, precisely defining the problem,
gathering information, developing a
solution strategy, finding the solu-
tion and checking the solution) must
be carried out. On the other hand,
most so-called “problems” in text-
books are really exercises for practic-
ing skills, which require only one of
the six steps of problem solving,
namely, finding the answer. After
several years of working with peopie
in Project Solo at the University of
Pittsburgh, we found that many stu-
dents and teachers couid carry out
independent research of their own
choosing In computer-enhanced
learning environments That s, these
people were creating knowledge and
learning how to learn tndependent of
people who were labeled as the
teachers and rooms that were called
classrooms

Now personal computers can
bring the Solo concept of high-levei,
self-motivated learning out of the
research-ard-development laboratory

_J
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and put it in the hands of large
numbers of students and *Zachers In
school classrooms.

Carrying Out the Revolution

Even before the advent of personat
computers (as early as 1972), the
computertechnology and courseware
existed for a revolution in teaching
and learning in schools. Now per-
sonal computers with their low costs,
easy accessibility, total dadication to
the user, and person-on-the-street
popularity may provide the long-
awaited catalyst that is needed to
make some dramatic changes in how
computers are used in schools. In a
few years iarge numbers of stuuents
entering high school will be as
famihiar with a computer as they are
now with a TV set, probably more so
since they will have actively pro-
grammed a computer, tn comparison
to watching televiston passively.

As a consequence of the popu-
larity of television, Americans are
accused of having become spectators
rather than participants n  hfe
Personal computing certainly re-
quires active intellectual participation
o the part of the user. | have yet to

hear ol anyone dozing off while
sitting 1n front of a personal com-
puter

For several years mathematics
teachers worried about whether kids
should be allowed to use hand-heid
calculators in school. The popularity
of calculators outside school quickly
settied that Issue. Nearly every family
had a calculator. Pre-schuol children
played with them and students
brought them to school. Teachers
could not ignore calculators because
it was Impossible to keep thein out of
school; so now they are irying to
determine how best to incorporate
calculators and caiculator-retated
skills in*0 the school mathematics
curricc M. Even If people try to keep
pers: 4l computers out of schools,
they are going to fail in a few years,
when they are more efficiently pack-
aged and even less expensive, per-
sonal computers can fill the “linch-
box-technology” void created by
school-lunch programs. Instead of a
lunchbox, studants will be carrying a
PET or TRS-80 ccmputer on a handle
to school. When this time comes, an
Apple for the teacher will really help a
kid get a better grade in school 0
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Perspectives of Gifted
Children and Youth

Two of ‘he three articles in this section were written especially for this book The two high school students
who were invited to contribute were selected because their experiences with computers were known 1o
have had a significant impact on their lives. Although their experiences differ in some respects—one has
his own personal compiter at home, while the other has access to large mamn frame computers—both
kiow that ther future lies in the field of computer technology.

One of the authors, Stephen Bloch, a high school senior, recognizes the same qualives in computer
expenences as do Papert and Bell. Bloch comments.

Teaching the skills, nabits, and disciplines of computer programming improves a child’'s (or an
adult's) ability to think, and these skills should be taught for the same reasons the so-called Great
Books should.

In computer programming, nothing can be glossed over, nothing can be left to cure itself, and
everything must be accounted for.

The invention of computers has caused irrevocable changes in human society, and within 40
years will bring about changes we cannot conceive of today. Even if it were desirable to ehminate
thern from our lives. we cannot reject them now without crippling civilization for decades. Obviousuy,
therefore, we must adapt to them: learn why they work, learn how to use them, and take advantage
oftheirgrc h by learning from them. Computers are riot “newfangled” things that will go out of style
in 10 years. If we do not teach our kids to adapt to the rapid changes the next 40 years will bring,
we are making them maladjusted to their world frcm the start.

For Chnstopher Karnes, an 11th grade student, his computer has been like a magic carpet As a result
of his interest, he has participated in activities he probably never would have engaged in otherwise. For
example, Chns experienced the challenge of taking college courses and the pleasure of successful
completion while still a high school sophomore. He designed a research study usirg his computer which
earned him a first place trophy in the State Science Fair. Chris believes computer experiences can be used
s. ccessfully by all children and youth because computer programming is a fascinating, creative, and
iellectual challenge.

The final article In this section describes the computer experiences of Safi Bahcall an 11-year-old
eighth grade student. The article also presents two programs Safi has developed His inttoduction to the
world of computers is similar to that of Karnes in that they both have TRS-80 personal computers. Safi's
programs were included to Hllustrate what level of accomplishment is possible when children are turned
loose with a computer
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Reflections of A Computer Language Nut

STEPHEN BLOCH

My introduction to computers came in
December 1979 There was a computer
room 1n my high school, and through its
windows | had seen some friends of mine
typing away fevenshly at what | recog-
mized after some thought as computer
terminals It took me about a week to find
enough nerve to knock at the door. Intar-
eslingly enough, it was not the computer
itself that | was afraid of | had read
enough about how computers were a
man-made Invention completely con-
trolled by humans to be interested, not
fnghtened. by the prospect of controling
them myself | was afraid of the ntes of
passage into the “computer clique,”
which | envisioned as some sort of Pytha-
gorean mystical society Fingers crossed
behind my back, sweat dripping from my
brow, 1 raised a fist to knock at the door
and was greeted with the antichimactc
news that | would have to talk to a math
teacher down the hall to obtain an ID en-
abhing me to use the computer Oh Brave
New Werld!

The computer | was first introduced to
was a “min” called the Hewlett-Packard
2000. It could communicate with up to 32
users at a ime, most of whom were con-
nected by telephone cable from all over
the county This particutar computer “un-
derstood” only one of the many artificial
languages on the market today, an edu-
cational language developed in 1364
called BASIC BASIC is more readable
and hence easter for a beginner to under-
stand than FORTRAN, LisP, or machine
language However, its unstructured style
1s responsible for most of the sloppy pro-
gramming in the world today, because so
many programmers hke myself first
learned BASIC Its greatest selling point
1s that 1t 1s by far the most widely known
language ‘or personal and small busi-
ness computers in the world Regardless
of the language, however, the multi-user
system was appropnate for a begmner
because there were always plenty of
expenenced people to talk to via & mes-
sage-sending program built into the sys-
ters The ability to call on more exper-
~~ced people for help is important in
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learning to program and use a computer,
and every multi-user system | have
worked on has had an easily accessible
program to perform this message-send-
ing function

Expioring Computer Languages

Durirg the first year of my computer use
| was restricted to BASIC, though | did
use two of the dozens of ditferent ver-
sions of it In 11th grade | took the Com-
puter Science 1l course and was intro-
duced to FORTRAN, one of the oldest
computer languages, dating to the late
1950's | didn't ike it, partially because
the nearest computer that ran It was a
different mode! that had more comph-
cated commands and no documentation
to explain how to use them Because of
this association, and the fact that it con-
tained few features nur version of BASIC
lacked, | still dishike FORTRAN. However.
the 1dea of the existence of languages
other than BASIC, to which | had grown
so accustomed that | had almost for-
gotten it was an invented language to be-
g with, intrigued me

| started trying to write my own lan-
guage, modestly called BLOCH (Branch-
Loop Oriented Computer Handler) 2nd
found that | could not wnite 1t efficiently
without a language specifically designed
for wnting ‘omputer languages There-
fore, | started learning SPL, Systems Fro-
gramming Language | had little success
writing 1n it, but its modular structure was
quite different and far more logical tharn
the inear structure of BASIC and FOR-
TRAN Then | tned PASCAL, a similar
modular instruction language my faihet
told me about | wisited my cousin at MIT
and found that his computer science
course used one of the oldest structured
fanguages, LisP (List Processing lan-
guage) | started trying to learn that,
which was difficuit because | had no LisP
instruction mar Jal, and of the two In exis-
tence, one was obsolete and the other

1r 'COIllplefe
1 /
'

| joined an Explorer post in my area
which met every week at the Honeywell
bullding for 2 hours to learn about com-
puters, and found to my delight that their
computer ran LisP A fniend in my Com-
puter Science class mentioned a lan-
guaged called FORTH, in which pro-
grams consisted entirely of words defined
in terms of each other, and this interested
me All of these languages, collectively
referred to as “high-level languages.”
were based upon and definred in a ma-
chine language, which is fast, compact,
and utterly unreadable. Then | started to
wonder what such a low-level language
wag really ke In short, | went language
crazy, and | still am to some extent.

When introduced to computers, most
people find some area of special interest
in which they, too, “go crazy." though not
many are language nuts as | am For ex-
ample, one of my frnends does only what
programming 1s required for class and
spends tnost of his time improving
and testing a homemade microcomputer,
which he has now buiit up to the level of
a relatively cheap hand-held program-
mable calculator, but which has far more
capacity for expansion My Explorer post
is divided into three groups, roughly
equivalent to patrols In Boy or Grrl
Scouts, which concern themselves re-
spectively with software, hardware, and
simulations (programming a computer to
act Iike a different type of computer or
to understand a different language) 2nd
aithough every Explorer does some pro-
gramming, we work mostly within our
groups

One effect seen in people, especially-

teenagers, who spend a lot of ime with
computers Is somewhat frightening. In
some cases they forget how to commu-
nicate with everyday, tllogical humans
The closest approach to this | have seen
myself 1s a tendency to semiconsciously
speak In jargonese and buzzwords (*trou-
ble utiizing the FOPEN isitninsic I an
SPL sysdump program that breaks sacu-
nty by FCOPYing the low-memory end of
the working-directory RAM") with people
who know little or nothing about comput-
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ers This effect can be avoided if the per-
son concerned works on computers less
than about four hours a day. but its exis-
tence gives one pause

The Attraction of Computers

We have seen that young peopie are of-
ten naturally attracted to computers for a
varnety of very basic reasons (“Ooh, iook
ai the pretty colors!” °| take the center
square " “We'll show those Klingons!
Ahead Warp Factor Four!” “if | bishop to
King's knight five, he'li prgbably
“Where In the user-input routine do | want
the arror-trap subroutine to return to?")
Computers are virtually impossible to de-
stroy or even ranldly confuse without a
long-term, conscious effort, and even
witn one—I've tned! The most iImyortant
requirement to iearning about or even
with computers is freeing oneself from
hangups about robot revolutions and
looking foolish, so that one can concen-
trate or learn'ng from and teaching these
idiot-savant machines Now that you
knox mere or 1ess how to learn about
computers, it might be nice to know why
as weli

The Need for Computer Literacy

Over the past few years numerous rea-
sons to glonfy cocmputers have been
found. so I'li skip briefly through the more
obvious ones to one | feel I1s both more
valid and more important for gifted chil-
dren than all the rest combined The use
of the computer as a teacier's aide de-
pends on optical-scanner forms, from
general ones a teacher can use for
multiple-choice tests to nationally stan.
dardized tests like the SRA/ITED, the
PSAT':NMSQT, and the SAT Without
black No 2 pencils to fill in the entire
circle but not lap outside It (see example
or your test booklet, back page), our col-
leges and high schools would come to a
screeching hait within a month or two!

Many high schools and most colleges
have kept grading, scheduling, and atten-
dance information on computer files ‘or
years But a systern in which teachers
use computers regularly and students not
at all will ¢learly give young people the
impression that computers are “yrown-up
things” which they are not allowed to use
Admittedly, the feeling of forbiddenness
often adds a thrill of danger. but in this
case It also prevents students from ask-
Ir.j their teachars for heip

Ine comm.only cited reason for teach-
ing kids about computers 1S the Immense
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practical value such skills will have in a
computer-oriented world, both in job-find-
ing and In everyday life. However, a major
goal of today's programmers i1s to make
computer programs more and more
“inendly” so computer training beyond
the point of losing the fear of compuiters
will have little practical everyday use

A mere significant development, how-
ever, 1s the series of programs written in
the last 5 years, as program generators
A person with little or no skill at pro-
gramming can specify in everyday En-
glish what he or she wants a program to
do, and a program generator such as The
Last One will write it quickly The Last
One works best for applications pro-
grams, those which serve a snecific pur-
pose such as playing a game or predic-
ting the position of a spacesh~, but
YACC (Yet Another Compiier Construc-
tor) or something similar will quickly write
an nterpreting program for aimost any
language you can specify What all this
means, according to many computer au-
thorities, 1s that in 20 to 30 years there will
be ittie need for human programmers at
ail

The purpose of bringing up chiidren
with computers may not, therefcre, be to
prepare them for the abundan! jobs of a
computer-oriented world. such a world
would indeed have plentiful jobs in com-
puter operation and programming A
technologicai advance cannot be consid-
ered as having been truly accepted until it
becomes iudicrous to even talk about be-
ing “oriented” toward it One might call
our soc.ety “television ortented” or even
“automobile oriented,” but only the most
precise anthropologists would call it
“wheel oriented " Granted. wheels have
been around for thousands of years, but
in view of the incredibly accelerating pace
of technology in this century, | doubt that
computers will take over 50 years to
reach the same level of acceptance and
ignorability

As far as ! can see, the greatest boon
of computer hteracy Is a farly intangible
one Teaching the skilis, habits, and disci-
piines of computer programming IM-
proves a child's (or an aduit's) abiity to
think, and these skilis should be taught
for the same reasons the so-called Great
Books should. For example, Eucid's Ele-
ments contains httle factual knowledge
that has not been rehashed and then
taught in an easier fashion, not to men-
tion its relalive Inapplicability to everyday
Iife. deaiing as 1t does with a system that
does riot reprosent reahty, as Eucid
knew quite well The bensfit of the Ele-
ments 1S simply that it teaches the habits
of clear, rigorous thought in the same way
computer programming does

\

In computer programming, nothing can
be glossed over, nothing can be left to
cure itself, and everything must be ac-

counied for If seemingly nsignificant
problems are ignored, hey often man-
ifest themseives in grandiose ways, com-
monly known as bugs or zarkas (A sim-
ple exampie might be a chess program
that, whenever you legahy take one of its
preces, eliminates instead your corre-
sponding piece ) As a result, program-
mers, even If they communicate only with
“frendly” computers in spoken Enghsh
gradually learn to think more clearly and
with greater comprehension of the ab-
stract effects of therr actions

Chiidren and Computers

If computer use and famiiarity are indeed
to be taught widely. as | have suggested,
| believe they must be started 2arly in life,
preferably in the lower elementary
grades Children have several advan-
tages over adults in the process of learn-
ing As { have already mentioned, they do
not have a fear of looking foolish A chiid,
at |east before adolescence, trying to
learn a complex skill lke computer pro-
gramming often couldn't care less about
his or her reputation and simply wants to
learn more about these fascinating ma-
chines An adult not already experienced
at computer work might spend hours
searching in his own mind for an answer
while a bright 10-year old working on the
same probiem will ponder for only a min-
ute or two before asking someone more
knowiedgeabile for help

The danger of kids losing their social
skilis by immersion in computerese may
be averted, not aggravated, by an early
introduction This phenomenon s niost
common mn teenagers who are new to
computers and still excited about them as
an end in themseives Children who grow
up with computers as afact of hfe are less
hkely to jJump into them with the same
all-consuming fervor | have occasionally
witnessed and falien victim to, but wili be
more hkely to simply accept computers
for what they are

It 1s a weli-known fact that children are
particularly adept at learning languages,
and | suspect that this abity apples
equally to logical thought patterns of the
sort one develops after a few hours of
playing chess. twisting a Rubik's cube, or
programming a computer In any case,
such computer languages as BASIC,
PASCAL, and LisP certainly qualify as
languages in the way they are learned,
though they may have smaller vocab-
uiaries and more logical (and hence more
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easlly learnable) grammars than do hu-
man languages Children, therefore.
shoutd have less trouble iearning both the
techniques and the disciplines of com-
puter use and programming than adults
would In addition. they can more fully
internalize the logical thought patterns
necessary for gcod programming, so
they benefit more from the * aning

O
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Conclusion

The invention of computers has caused
rrevocable changes n human society,
and within 40 years will bring about
changes we cannot conceive of today
Even if it were desirable to ehminate them
from our iives. we cannot reject them now
without cripphing civiization for decades
Obviously therefore, we must adapt to

them learn why they work. learn how to
use them, and take advantage of ther
growth, by iearning from ihem Computers
are not "newfangied' things that wilt go
out of style in 10 years if we do notteach
our kids to adapt to the rapid changes the
next 40 years will bring. we are making
them maladjusted to their world from the
start

|



It Started with Games

CHRISTOPHER KARNES

My interest in computers began about 4
years ago - ter meeting a graduate stu-
dent who was working on his dissertation
He had acquired the use of a computer
terminat and invited me over to play some
computer games | was fascinated by
whatthe computer could do After that my
initerest In computers was sustained by
an occastonal book or magazine from the
university hbrary in addition, my interest
in electronics was fostered by working
with several Radio Shack kits
Then, suddenly, from out of thin air, my
parents gave me a model 1 TRS-80 mi-
crocomputer with level 1 BASIC and 4K
memon, as a Christmas gift This was
about 2 years ago and came as quite a
surprise to me
For the next week, | practically locked
myself in my room and worked through
-the entire level 1 BASIC manual | had
sOme previous experience with TRS-80's
so the first few chapters were relatively
easy For the next coupie of months, my
time was spent wrniting BASIC game pro-
grams, and reading more about BASIC
and computers in general
The computer even helped me in my
school work | could write programs to
quiz myself on speling words and sci-
ence and history terms | even infegrated
the computer into an independent study
project that was required in my school’'s
gifted program The topic of the project
was focused on teaching elementary
schoo! children TRS-80 level 1 BASIC
The project was completed with much
success
That summer | began to realize the lim-
itations of the compute- hardware | pos-
sessed and how the hardwa:. was m-
ting my software production So. toward
the end of the summer | upgraded my
compt’er system's memory to 16K and
language capacity to level 2 BASIC This
brought my computer system closer to
the standards | desired

Dunng the same summer, | attended a
computer camp on the Unwersity of
Southern Mississippi campus This was
quite an experience botn educationally
and socially for it introduced me to some
friends throughout the state that | still call
on when In need of programming ideas
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The next year, when | entered the tenth
grade, | already knew what my first inde-
pendgent study project was going to be |
wanted to do something with a language
other than BASIC | chose FORTRAN a
language that | had been introduced to at
the summer computer camp But just
tearmning FORTRAN wasn't enough | had
t5 nave something to show for 9 weeks of
work So | decided to write a game in
FORTRAN The game was to be entitled
FANTASY and was to be based on the
popular role-playing game Dungeons
and Dragons

Then the question arose as to what
type of resources should be used The
university library had several books on
FORTRAN, but that wasn't enough for
me The best resource | could think of
was a university course | could learn
aboutFORTRAN and get college credit at
the same time | decided to do it, and it
wasn't difficult at all Some of the con-
cepts | used in my game program would
later be taught in the FORTRAN course
and some of the concepts taught in the
FORTRAN course | would later use in my
program

At the end of the 9 weeks. | had afan-
tastic 1000 ¢+ line game program to sub-
mit as well as numerous programs com-
pleted in my FORTRAN course, and | still
had half of the fail semester to completa
my FORTRAN ccurse, which | did suc-
cessfully It was one of the most chal-
lenging experiences in my lfe In addi-
tion, it heiped me in many ways besides
just learning FORTRAN My grades in
school rose to new heights. | developed
better study habits, and my interest in
computers was strengthened

| enjoyed my first college class so
much that } enrolled in an advanced FOR-
TRAN course during the spring semester
With the new course came two new inde-
pendent study projects The first was a
study on whether the season of birth af-
fects the level of a person's inteligence

Forthis project, | used a statistics pack-
age available on the University computer
system The data were col'ected from
several school distncts on children cur-
rently enrolled n gifted programs This
project not cnly gave me a strong knowi-

<y

edge of statistics and research tech-
niques, but gave me a first place trophy in
the State Science Farr 1n the category of
Behavioral and Social Sciences

| wanted my final independent study
project to be spectacular and challenging
so | decided to deveiop my own applica-
tion language to be /mplemented on the
TRS-80 The language was to be used to
utiize fully the TRS-80's imited graph-
ics capabiities and was to use many of
the best features of BASIC, PASCAL,
FORTRAN and COBOL The language
was to be calied GRAPHIX and was to be
divided into relocatable modules that
could be callzd upon whenever needed

The proj:ct ran into some problems
during the middie of the 9 weeks mainly
due to a major hardware malfunction and
is currently in the process of completion
I am hoping ‘o use this project as my
1982 Science Fair entry

Currently, as of the summer of 1981, |
am assisting with a 2 week summer pro-
grain for the gifted at Mississippi State
University in which 1 week is devoted to
working with computers | am also trying
to get FANTASY, along with several other
games written for the TRS-80. published
as well as completing GRAPHIX | am
now enrolled tn two new courses at the
University, one on COBOL and the other
on BASIC My pnmary interest now Is
computer graphics and | am saving mon-
ey to purchase a high qualty computer
graphics board to interface my TRS-80
which | recently upgraded by adding a
variety of peripherals

I've kept up an extensive computer -
brary which | have supplemented with
subscriptions to Creative Computing and
80-microcomputer, as well as many
books and textbooks | also make exten-
sive use of the university library which
carries many journals and magazines as
well as a large assoriment of books

For undergraduate school, | plan to at-
tend the University of Southern Missis-
sippt or another university depending on
scnclarship avallabiity For graduate
study, the Harvard Institute of Computer
Graphics s a possibility

I look positively at a career in computer
graphics which combines my mnterests in
computers with my interests in the arts

Computers can be used with great suc
cess by ali of today's youth because com-
puter programming can be fascinating as
well as a great creative and ntellectual
challenge

Cht, topherJ Ké}aes 1s a student at Hat-
tiesburg High School and the University
of Southern Mississippi




Two Programs from a Young Eighth-Grader

SAFI BAHCALL
Introduction by Harold Neison

What would happen it young children
were given free access to a personal
computer to use at their pleasure—not
just to play games and run prepared pro-
grams, but to use when and where they
wanted for whatever purpose they saw
fit?

The accompanying programs are one
example of what can happen and therr
author represents the kind of young self-
taught computer scientist that can resuit

Eleven-year-old Sah (a nickname for
Assaf) Bahcall is in the eighth grade, hav-
ing skipped fifth grade, at his local middle
school in Princeton, New Jersey He is
now compieting tenth-grade geometry,
already having completed Algebra | He
says. ‘| do well in math, even though sci-
ence IS my favonte subject " He lkes
physics. though all areas of science inter-
est hm

| ike computers and have spent a |ot
of ime with them,” he admits—a lot of
time in the past two years, that 1s He
began working on computers by simpiy
going into his local Radio Shack store
‘every afternoon and just messing
around with the TRS-80 there " This went
on for some time while he taught himseif
BASIC from several TRS-80 books

Safis father (who is employed at the
Institute for ‘Advanced Study at Prince-
ton) then got a Radio Shack TRS-80 Lev-
el | computer with 4 K bytes of memory
Sat:, with advice from a frieny of his fa-
ther cuickl, added an expansion Inter-
face inceased the memory to 16 K
bytes. and added Levei It BASIC

He also added an RS-232C senial inter-
face and modem (modulator demodula-
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tor) which ailowed him to use the tele-
phone to tie into the Princeton University
computer

When he hooked up to the Princeton
computer, he discovered that their tormi-
nal program allowed him to input data but
not to display it on his video terminal So,
with a friend, he simply edited their termi-
nal program Now he can see what he ts
typing in Whenever he does tie into the
Princeton system, he usuaily has some-
thing spacific to do For example, he
prepared the following programs and de-
scnptions using the text-editing capabtli-
ties of the Princeton computer

There are two Apple computers at
Satr's school, but he says they are mainly
usedfor games He has, however, helped
some teachers with programs for algebra
and science He has also written a pro-
gram for the TRS-80 called Dog Race
that helps his younger brother practice
addtion The program

""asks you your name and how many peo-
ple you wantto play You can play against
the computer, and you can play against
whatever leve! of difficulty you want the
computer to be Then what happens s,
on the screen, you see two dogs that be-
gin at the left edge and are labled Brian
(or whatever your name happens to be)
and Computer, or Brian and Joe if two
people are playing Then the computer
asks the first person a problem and, f he
gets it nght, his doy starts moving so
many spaces toward the right edge of the
screer Next, the second persons asked
a different question and if he gets it nght
his dog moves over, or if it's the comput-
er, depending on the level of difficuity,
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there Is a certain chance that it will make
or miss the problem

Safi has written another program to
help his nine-year-old brother with his
weekly spelling words But his biggestjob
to date has been working for a person in
the Astronomy section of the Institute for
Advanced Study He wrote a fairly long
program that used the Monte Carlo meth-
od (a statistical technique) to test the vir
1al thecrem (a theory from the branch of
physics known as statistical mechanics)
The person Sali was working with gave
mm the equations, but Safi devised the
way to program them "1 did it for hm,” he
says proudly. "and | got $120 from the
institute for doing that one job | am cur-
rently working on another version of the
program *

Sati is saving s money to get a print-
er At present, he still has to go to the
Radio Shack store with tapes of his pro-
grams to get listings

It you are wondering why a store would
let a child come in and start using com-
puter equipment, the reason might be
that he helos sell computers For exam-
ple, when he went to get a listing of his
Dog Race program, some people came
over and thewr children started trying out
the game In fact, the children sat there
and played the game ali the way through.
A~ aresult of this, the parents were inter-
ested in getting a personal computer of
their own

When a<ked about his plans for the fu-
ture, Sati says, “I've been thinking about
something with computers |'ve aiready
made $250 " (He has now published two
more programs )
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Any Old Base

Here 1s a once-in-a-lifetime oppor-
tunity to acquire a simple program
that converts numbers from one
mathematical base to another mathe-
matical base My program converts a
number expressed in any number
base from two thru ten to a decimal
number (base ten] The first version
of my program in listing 1 converts an
ewht-character binary [base two)
number into decimal form

Before going any further, 1t is
necessary to understand how to
calculate decimal numbers from
numbers in different bases and how
to construct bases [not the mlitary
kind, but the kind you use in math} If
you are talking to someone and you
say, "I bought 120 eggs," you're
referring to 120, base ten Each

digit in the 120 {1,2,0) stands for
a certain amount of a certain
amount This means that this number
stands for J ones (0Ox 10°), 2 tens
(2x10%), and 1 hundred {1 x 10?] In
base ten, you read the nuriber from
right to left, starting with the
amounts of 10°(0), 10}(2), 10%(1), etc
It’s the same in other number bases,
except that instead of the ten you use
the other base number In the same
way, you have in base five somne
number of 5°, 5%, 52 etc Let'’s say
you have a 131 in base five That
means 1 one [1x5°), 3 fies {3x5!),
and | twenty-five (1 x5%) Using your
pocket calculator, you find that this is
41 mn decimal form

This 1s the explanation of the pro-
gram n listing 1 There 1s just one in-

Listing 1

10 CLS

20 REM R A R e R PR R R R R R RRRRRRE R R R R RS
30 REM  BINARY TO DECIMAL, BY SAFI BAHCALL

40 REM  CONVERTS AN 8 CHARACTER BINARY TO
50 REM  DECIMAL.
60 REM P TR E R R R L R A X R XX E YRR R R R R PR R R R AEE R AR RN
100 INPUT"BINARY NUMBER ";A$
110 IF LEN (A$ )< >8 THEN 100
120 FORI=8TO 1 STEP-1: T=T+1
130 A(T)=VAL(MID$(AS$,1,1))
140 IF A(T) <0 OR A(T)>1 THEN 100
150 NEXTI
160 REM * * CALCULATE DECIMAL * *
170 FORI=0TO 8
180 DEC=DEC+( A-(21{I-1)) )
190 NEXT I
200 ?'DECIMAL = ";DEC
210 ?:?:INPUT"ANOTHER CONVERSION ";W$ :IF LEFT
(W$,1)="N"THEN END
220 END
3

>

Run of Lisfing 1

BINARY NUMBER 211111001
DECIMAL = 249

ANOTHER CONVERSION ?Y

BINARY NUMBER ?01011000
DECIMAL = 88

ANOTHER CONVERSICN °N
READY




put to the program and that 1s cn
eight-character binary numeral (base
two)] The eight-character binary
numeral 1s a stnng called A$. The
program stores each character of the
AS$ string in an array called A Lines
110 thru 150 check tv see that the
number 1s in binary form and store
the character in array A Lines 170
thru 190 calculate the decimal value.
The way the program does this 1s by
multiplying the first character on the
right by 2°, the second by 2!, etc, then
adding tke results The characters in
the array are stored from right to left.
Line 200 prints out the decimal
value Line 210 asks yov ,or another
binary number

There are many things you can
vary You can change the length of
the binary numeral (which I made
eight in listing 1) by deleting line 110
and changing the eight in ine 170 to

the length you desire If you wanted o
number ten characters or more, you
would have to DIMension array A to
your number.

All these changes plus another are
included 1n histing 2. In listing 2, the
input is the base and the number The
program now checks whether or not
the nuniber 1s within limits of the
base The .estrictions are that the
number he less than 100 characters
long and the base be two thru ten
These are the main differences be-
tween listing 1 and listing 2, V 1s
assigned the lengi' of your number
and B the base, all the other variabics
are the same as in histing 1 The
calculational technique remains the
same, but the 2 in line 180 of
listing 1 1s replaced by the base (B)

To sum 1t up, if you are a base
fanatic or want to impress your
friends, use these programs

Listing 2

50 DIM A(100)

60 CLS

70 INPUT"BASE ";B

80 IF B<2 OR B> 10THEN 79
100 INPUT"NUMBER ";A$

110 V=LEN(A$)

130 A(T)=VAL(MID$(A$,1,1))

150 NEXTI

170 FORI=0TOV

190 NEXT I

210 ?:?:INPUT"ANOTHER

220 END

lo REM R R R R R R A A R R R R R A R R R A A A A R R R R

20 REM  PROGRAM BY SAFI BAHCALL TO TRANSFORM ANY
30 REM  NUMBER IN BASES 2-10 TO DECIMAL.

40 REM R R R R R R R R R R R R R R R N

120 FORI=VTO ] STEP-1: T=T+1
140 IF A(T)<0 OR A(T)> =B THEN 100
160 REM * * CALCULATIONS * *
180 DEC=DEC+( A(I)*(Bt (I-1)) )
200 ?"DECIMAL EQUIVALENT =
LEFT$(W$.1)="N" THEN END

“.-DEC
SIMULATION “WSIF

Run of Listing 2

BASE? 3
NUMBER ? 22
DECIMAL EQUIVALENT = 8

ANOTHER SIMULATION ? N
READY
>

23

21




How Much Have You Lost or Gained?

Gold 1s going up, stlver is going
down, and all the commodities are
Jumping around If you have some-
thing nvested 1n commodities, this
program will interest you. It works
on a TRS-8) Level Il computer, and
after you input how much money you
have invested, how many ounces {or
whatever standard unit] you bought,
and the going rate per unit for your
commodity, it will tell you the net
amount you have gained or lost In
the net I include, for example, a three
percent investment fee and a one per-
cent selling fee, so if you bought the
commodity at the same rate at which
you sold 1t, you lost four percent.

The variables are A for amourt of
money invested, O for the amount of
standard unit, and RATE for the cur-
rent rate

Lines 4 thru 100 are for decorative
purposes only and are not necessary

If you cannot remember how much
you spent on the commedity, only the
going rate u{ that time and how many
units you bought, change line 110 to
read

110 iNPUT "RATE (PER STAN-
DARD UNIT) AT WHICH YOU
BOUGHT THE COM-
MODITIES" V

Also, add line 135 to read

135 A=V*0O

A, -or this 1s completed, the computer
will ask you the rate at which you
bought the commodity It will derve
how much money you spent by multi-
plying that rate times the number of
standard units you obtained

Line 140 adds the three percent in-
vestment fee to the total amount you
have spent. Line 150 calculates how
much your commodities are worth,
and deducts the one percent selling

fee (To change the percentages,
change the numbers in these two
lines.| Line 160 assigns the difference
between the current value of your
commodities and the purchase price
of your commodities to DI Line 170
branches off to another part of the
program, depending on whether or
not you have gained or lost money
Line 300 tells you how much money
you have gained, line 180 tells you
how much money you have lost You

are limited to a gain or loss of
"99,999 99 In case you do not own a
Level 11 TRS-80, the question marks
in the lsting are shorthand for
“PRINT" statements.

If you are a person who just gives
your money to a company that can in-
vest It 1n any way the company
decides, or If you are just curious
about how the money you have n-
vested 1n commodities ts doing, you
can find out using this program

Listing of Gains/Losses

COMMODITIES

@~ M e

10 CLRAR SO0 E$S="#4##K #¥"
20 ? STRING*(63,131)
30 ? STRING$(63,131)
100

P N T N RN LR AR

PROGRAM BY SAFI BAHCALL TO
CALCULATE GAINS/LOSSES IN

e e e 0ra0c0 s et ttotteseesssttttstotsestosotiontssstoranetovtetcncooe

? TAB(17)"* COMMODITY CALCULATOR *~

110 INPUT"AMOUNT OF COMMODITY INVESTED (IN DOLLARS) ”, A

120 INPUT"AMOUNT (IN STANDARD UNIT) OF COMMODITY BOUGHT ",0
130 INPUT"CURRENT RATE OF COMMODITY (PER STANDARD UNIT) ”,RA1E
140 LET A=A°103 " ADD 3% INVESTMENT FEE

150 LET G=(RATE'O)* 99 * CALCULATE VALUE + 1% SELLING FEE
160 LET DI=G-A " CALCULATE DIFFERENCE

170 IF DI=0 THEN 300

180 2 ?"YOU LOST”, ?USINGES$,-DI,-?” DOLLARS

190 ?"TAKING INTO ACCOUNT THE 3% INVESTMENT FEE,”

195 ?"AND THE 1% SELLING FEE "~

200 2 INPUT"ANOTHEP SIMULATION ", W$ IFLEFT$(W$,1)="N" THEN END
300 ? ?“YOU GAINED “, ?USINGES, DI, ?” DOLLARS * GOTOI190

999 END

Run of Gains/Losses

* COMMODITY CALCULATOR *

AMOUNT OF COMMODITIES INVESTED (IN DOLLARS) ?16000
AMOUNT (IN STANDARD UNIT) OF COMMODITY BOUGHT 240
CURRENT RATE OF COMMODITY (PER STANDARL UNIT) 7520

YOU GAINED 4112 00 DOLLARS
TAKING INTO ACCOUNT THE 3% INVESTMENT FEE.
AND THE 1% SELLING FEE

ANOTHER SIMULATION?

T D




3 Computers at Home

This bnief section highuights the value of providing computer experiences at home. In the first article,
Teaching Parents About Using Microcomputers, Dwyer and Critchfield maintain that the fundamental
prerequisite for involving children in creative programming is to have parents explore and be creative
themselves. The article outlines sample topics for informal workshops In the art of personal computing
The authors belteve that schools should consider offering computer workshops for parents so that they,
In turn, can help strengthen the computer experiences of their children.

In his article, Children and Home Computers: Some Observations on the First Generation, Bernard
Banet, developmental psychologist, curriculum developer, and father of an 8-year-old, refiects on the
present and future of home computers and their use with young children. This article was included as food
for thougrt for parents who are making decisions on how to involve their children in activities using home
computers

The final article, An Apple a Day Keeps a Kid Occupied by Ron Buszta Is a very short piece written
by the father of a 4'2-year-old It was included in this collectior: 9 show that even very young children find
computers stimulating, educational, and fun!




Teaching Parents About Using Microcomputers

THOMAS A. DWYER
MARGOT CRITCHFIELD
University of Pittsburgh

Introduction

Most educators will readity admit the im-
portance of home learning experiences
for a child's intellectual development
While schoois can do a great deal, the
youngster whose parents yse language
and mathematics with zest in therr daily
lves has opportuniies for incidental
tearning that nounsh the intelfect Just
how this mental dietis absorbed is a mys-
tery. and trying to solve this mystery Is
bound to give learning researchers Job
security for some years to come Mean-
while, much can be done

Most parents try to feed their children
the seven basic food groups and fend off
junk tood There i1s also some wisdom
accumulating regarding informal learning
which can help them do something sim:-
lar for their children’s minds {bestdes just
turning off the TV set)

Buying an encyclopedia or a setof The
World s Great Literature for Young Peo-
ple 1s a good stant, but more is needed
Involving the young person in doing
something creative—something that re-
qurres the use of the abstract symbois of
language and mathematics—is vitally im-
portant But it is not always easy to do
this

Enter, the Computer

The significance of the home microcom-
puter for informal learming is that it pro-
vides a whole news range of interesting
things for young people to create with the
help of ther parents—computer pro-
grams Making the computer dc some-
thing can be a fascinating inteliectual ac-
tivity, not just for the aduit hobbyist who
“pushes bits around.” but for the young
child who creates a simple picture on the
computer And the skilis of reading. typ-
ing, anthmetic. logic, algebra, vocabu-
lary, etc , which are brought into play dur-
ing this activity provide a kind of practice
quite different from the workbook or drill
lesson

Q

The question 1S, car parents, without a
technical background, learn enough
about programming (and about what the
computer is and can do) to make this new
intellectual tool effective for ther chil-
dren? To say this another way, how do
you master a machine that can be used
S0 many ways? Some are simple to deal
with (for example, learning to play a pre-
programmed gamé& on a microcomputer
Is no problem) But getting this same ma-
chine to do things that go beyond the ap-
plications shown in books takes both cre-
ativity and know-how

Short Courses for Aduits

To explore the possibility that the “aver-
age” adult could meet this kind of chal-
lenge and become an inventive computer
user. we've recently been developing and
teaching a number of informal workshops
in personal computing These have re-
vealed arange of talent and flexibility that
1s heartening The syltabus we have de-
veloped as a result of working with these
adult beginners is quite broad, but we be-
heve that it 1s particularly relevant to the
parent who wishes to act as an informal
teacher using a home computer The fun-
damental prerequisite for involving your
child in creative programming is to do
some exploring yourself—to be creative
This means knowing a lot more than how
to run a packaged CAl program

Our workshops have, therefore, been
designed as an introduction to personal
computing for persons without previous
experience In the field who r.evertheless
want to attack it creatively. To put it an-
other way, the workshops are for anyone
who wants to get started on the fun and
satisfaction of “solo computing ”

Learning to go solo with a computer
means learning to be in charge—to know
not only what the computer can do, but
how to make it happen It's the difference
between admiring the wonders of jet flight

from a passenger’'s seat, and moving up
frontto do a few lazy eights around the
sky yourself

Fully mastering personal computing at
that level takes a while, of course, and a
five or six week workshop should only be
labeled as a start But it's an important
start, and taking a <solo approach—even
at the beginning—is less difficult than
might be suspected

Course Content

Three core questions seem to be upper-
most In the minds of adult students (a)
What are microcomputers? (b) How do |
choose one \asely? and (c) How do | go
about using it for the applications { have
in mind—inctuding learning in the home?

We've transiated thec2 questions into
three main goals for the workshop The
first to help students develop some tech-
nical famiianty with the microcomputer
field. especially as it applies to personal
and business computing The second Is
to share what we and others have
learned about evaluating and buying a
personal computer system The third is
to explain (through concrete examplss)
how to use a microcomputer to its full
potential.

There are many specific topics sug-
gested by these general goals, and a few
new ones seem to surtace each time we
teach the course We've tentatively
grouped the topics of interest under sev-
en headings The headings and some of
the topics they include are as follows

Group 1 The New Look in Computers

What 1s a computer?

Using a personal microccmputer

inside microcomputers, the LS| break-
through

But 1s personal computing a good 1dea?

What to do until the computer arrives,
using time sharing

E MC NCC '79 Personal Computing Proceedings, pages 59-63. Copynight ¢ 1979 by the Amenican Federation of Information
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Group 2 The What and How of Micro-
computer Systems

Microcomputer  system
sample systems

Communicating with a microcomputer,
penpherais and | O

Computer central the C°U and memory,
more on | O jargon

Mass memory the worid of megabytes

The mix and match problem. customized
versus packaged systems. exampies

terminology.

Group 3 Mind Over Machine Computer
Software

Kinds of scttware System versus applica-
tion programs

An ntroduction to BASIC

Extended BASIC

Structured programming designing and
writing a longeér program

Group 4 Seiecting and Buying a Mi-
crocomputer

Deveioping a checkhst of your needs, ex-
amples

Apptying the checkiist examples

Snopping for a computer. what's avail-
abie

Dealing with change upward expansion

. of your system

Group 5 ''sing Personal Computers

Some short programs 1o try

Learming with the computer

Computer graphics and games

Data bases in computing. the computer
dating exampie

Home finance programs

Group 8 Microcomputer Business Sys-
rems

Car a computer really help a smail busi-
ress? The pros and cons examples of
bysiness programs

ERIC

-

The hardware requirements of business
systems

Software requirements, computer files,
disk extended BASIC

Using off-the-shelf application software

The arguient for customized software,
hinng a programmer, documentation
and maintenance

Guaranteeing success, the wirtues of pa-
tience, redundancy, and pessimism

Group 7 Planning for the Future

What changes are possiblie? Probable?

Hardware updates, when to start over

The future of software, phasing in
change

Keeping informed, sources and strat-

egies

These topics have been grouped in a
“logical” order which 1s not necessarily
the best one for teaching a class For ex-
ample, most students prefer learning how
to prog’am in BASIC nght away and find-
ing out how computer hardware actually
works later on There has aiso been a
grow:ng interest In learning to use all the
features of extended BASIC Most people
(including some  mputer professionals)
have no idea of how powerful the next
extended BASIC interpreterc are They
are particularly flabergasted at the many
eiegant things possible with the extended
BASIC on the classroom demonstration
computer we use (a TRS-80 with Micro-
soft Leve! Il BASIC) Students have been
unanimous In agreement that this ex-
tended BASIC is not only more powerful
in s features, but far easier to "ma-
nipulate” than the BASIC on a large
time-shared computer they also use The
tesson about the importance of good soft-
ware gleaned from this experience 1S no-

0o
~1

table, especially in a field where the
glamour of hardware can be so enticing

The appitcation interests of students
have also been sampled at the beginning
of each workshop in order to guide our
curriculum development These interests
vary, of course, but two areas that seem
to top the kst are structured games with
graphics and structured business ap-
phicatons To raspond to these interests,
we're developing some new materials In
both areas One (the BABYQ structured
"quest’ game) is turning out to be an ex-
cellent way to transition from elementary
to advanced programming in a very short
time. It's fun, but it also Includes experi-
ence with such mathematical ideas as
probability, coordinate geometry, Eu-
clidean distance, and the use of Aata
structures

Other interesting structured programs
(and the areas they promote learning in)
which we've used are SALESLIP (busi-
ness math), AIRPLANE (use of matrix
transformations to rotate or translate pic-
tures on the screen), GAUSS (solving big
inear systems just like the pros). AR-
ROW (trajectory motion based on New-
ton's Laws), MATHPLOT (painting pretty
pictures on the screen that are derived
from classical math functions), and a vari-
ety of smaller word, puzzle, and “story”
games to exercise the use of vocabulary

There's Uittle doubt in our minds that
putting a computer to work in the home as
a "solo tearning” tool 1s one of the most
exciting educational ideas to come aiong
in years Helping parents learn how to
exploit this 1dea 1s something every edu-
cational institution cught to consider
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Children and Home Computers:
Some Observations on the First Generation

BERNARD BANET
Director of Planning and

Development

HighvScope Educstional Research
Foundation

Ypeilanti, Michigan

As a developmental psychologsst. father
of an 8-year-oid, and curmculum devei-
oper, | would like to offer the following
thoughts on the present and future of In-
teractive electronic learning systems in
the home for preschoolers and children in
the elementary grades. In the past two
years | have had the opportunity to par-
ticipate in the development or informal
evaluation of a variety of home educa-
tional applications of devices ranging
from calculator-like game/drill units to
personal microcomputer and education-
ally oriented time sharir.g systems. In out-
line form, here are some conclusions |
tentatively propose

1 The capacity of interactive electronic
systems to be useful in home learning
for young children 1s currently best
seen In instructional games and simu-
lations.

2. Drill-and-practice applications, stnp-
ped of gamelike elements, do not sur-
vive for iong In the home environment
without parental insistence. It doesn't
take more than a bit of ingenuity, how-
oever, 10 add gamelike elements tc
even the dullest drill.

3. The widely advertised potential of mi-
crocomputers to stimulate interest In
computer literacy, programming, and
hence in the wider world of math, sci-
ence, and technology is aiso real,
even for young children, however, it Is
even more dependent on human sup-
port (from parents, siblings, friends,
teachers) than the games and practice
applications.

4. Creative activities In art anu music on
home computers are still aesthetically
crude but suggest exaiting new mc “es
of personal expression.

ERIC

Computer-based activities, whether
games or programming, can be an oc-
casion for very positive parent-child
and child-child interaction Computer
activities are not unique In this re-
spect, of course, but can be seen as
parallel to reading together, playing
board games, going on family Jutings,
working on home maintenance, cook-
ing, gardening cooperatively, etc.

. For young children, computer-based

activities of the first generation may be
as important as a source of motivation
to learn new concepts and skills as
they are as direct sources of learning

. The recreational potential ofnicro-

processor-based devices can com-
pete with, as well as support, use of
these devices for learning and prob-
lem-solving. A situation parallel to the
“personal” use of books and television
exists in this respect

. The usefulness of computer-based

home learning systems wilt increase /f
and when the following occur:

a Effective applications software Is
developed and distributed:

® Software Is solc in retail stores so
that the consumer can sample on
the spot and buy off the shelf.

® Learning software (or “course-
ware”) is designed In Intercon-
nected sets as well as in discrete
games and activities.

® Programs are designed to adapt
(under nsar control and/or pro-
grar . ) totheuser'sdegree
of Sw. stery and familiarity
with a pasdcular program.

® Leaming software interfacas with
audiovisucl media, print, and hu-

man resources rather than trying
to emulate these when It cannot
effectively do so

b Hardware/Software configurations
are friendher to the user as:

® Cassettes are replaced by mass
storage media that permit rapid
random access to a program li-
brary or data base and permi file-
updating and record keeping in a
reasonable manner.

® Software becomes more com-
patible or transportable across
systems.

o Random-access audio output for
voice messages Is feasible and
affordable. This is important for
children who do not yet read with
ease. It is hoped that the quality
of human speech can be pre-
served In such systems better
than with today's voice syn-
thesizers. Digital encoding of real
speech (as on a vidsodisc or
Speak & Spell chip) may be the
answer

® Such “extras” as luwer case char-
acter generators, user-oriented
graphics languages, text editors,
printers, and communications in-
terfaces become commonplace
on home systems

c. Software 1s documented, cata-
logued, and critically reviewed.

There is obviously yet much to be done to
make personal computing into the power-
ful educational tool it can be for learners
of all ages.

[®)]
\ NCC '79 Personal Computing Proceedings, pages 62-63. Copyrlghtg Q7g by the American Federation of Information
Zessing Societies. Reprinted with permission.
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An Apple a Day

:

Keeps a Kid Occupied

The sines of the father are visited on the sun.

Ron Buszta
Oakwood Dr
New Fairfield CT 06810

ever did | think, when |
bought my Appie II, that |
would have to fight withmy 42
yearold son for its use But
that's exactly what has hap-
pened My son, Jetfrey, who is
stili in nursery school, has been
inseparable from that machine
since | bought 1t iast summer
He doesn't read yet, but he
does recognize some words.
such as Jeff, Mom and Dad |
wrote his name on a diskette
containing some graphics
games 30 he could identify it

when he wanted to play some of
those Apple programs. After the
first couple of times he played
Dragon Maze and Breakout, he
wamed to push the diskette into
the drive by himself

He nert wanted to start up the
Apple from scratch without any
assistance from me or from my
wife (he's a rather independent
youngster') | expiained that it
wasn't an easy procedure—
you had to turn on the monitor,
press the CTRL key down and at
the same time press the letter B,
repeat the pressing of CTRL and
B untit the prompt (>) character
appeared and, finally, type PR#7
to tell the operating system that
the disk was in slot number 7.

| was thoroughly convinced

that | had confused the inner
workings of his little brain and
that he would tose interest and
go back to watching Woody
Woodpecker cartoons. As | sat
down to have myself a good
game of Breakout, | heard him
say, “Could you show me that
again, Daddy?”

He thought he could remem-
ber that whole seguence of
events and turn on the Apple
himself! Realizing he 1s a very
determined little boy, { didn't
argue, but | proceeded to tell
him again how to communicate
with the Apple After two or
three more explanations, Jef-
frey had 1t ali but mastered—
turn on the Apple, turn cn the
monitor, press CTRL-B twice
and type PR#7 A broad smile
crossed his face when he heard
the pleasing whirr of the disk
drive.

“Now what, Dadoy?" he
asked | told him that he
couldn't do much more since
he couidn't read, but that |
would ioad and run whatever
programs he wanted to play.
Well, after | did that for a whtie,
naturally he wanted to run the
programs *R-U-N" | wouid say
to him to get a program to run

it widn’t take long until he
remembered how to spell RUN
or that CTRL-C would stop a
program and that the backward

arrow would erase a letter that
was pressed by mistake.

After a couple of weeks, Jef-
frey was typing CATALOG for a
list of ail the programs on disk
{more tor the joy of hearing the
disk drive run and seeing the
pretty red iight flash on than for
al' the info going to the screen)
and LIST so he could make ali
those letters go up the screen.
He learned that while olaying
Dragon Maze, typing R, L, U and
D would move the little squig-
gly character to theright, to the
ieft, up or down in an effort to
elude the dragon and gain ac:
cess to the doorway he guard-
ed Just remembering what
those letters represented, |
think, was a great accomphish-
ment and well worth the price
of the Apple

But the learning process for
Jetfrey and me did not stop
there While | was learning
BASIC from listing programs
and from reading the Apple
documentation, Jetfrey was
learning to recognize RIGHT,
LEFT, DOWN, LIST, RUN and
CATALOG.

Jeffrey has just turned five
years oid, and | expect any time
now that he'll be teaching me
about the SIN and COSINE
functions or how to write a pro-
gram to produce the Fibonacct
sequence. B

Q
 E MC From Microcomputing, March 1980, page 172. Copyright ¢ 1980 by Kilobaud Microcomputing. Al rights reserved. Reprinted with

) Permission
.




Programs in Action

Matenal for this section was chosen to reflect the variety of programs operating 1n schools today. Children
and youth of all ages are making computer connections in programs that range from total computer
avallability in the regular classroom to Saturday enrichment programs. Each of the programs descrbed
is different and each can serve as a model. There are possibilities here for every level of commitment from
districtwide, to singie classroom, and from mainstream settings to spectalized programs

In Microccmputers for Gifted Microtots, Ann Doorly descrnibes a mathematics enrichment program for
gifted children in grades one through four. Because only one computer i1s available, 't 1s set up as part
of an “interest center.” Children learn how to key in programs in BASIC and how to solve programming
problems. According to Doorly, “these learners not only possess the ability to apply the necessary logical
thinking and mathematic skills to operate the computer but also understand the mechanics of what is
taking place.”

Sally Greenwood Larsen works with gifted and talented third and fourth grade students She teaches
BASIC programmirg as part of their mathematics class. Kids and Computers: The Future Is Today
describes the step-by-step procedures Larsen uses to introduce the computer to her students Larsen,
like Doorly, has only one computer in her classroom She finds that by scheduling children in pairs,
everyone can have at least one practice period a week.

Micros “GOTQ" School by Dpnald T Piele I1s a report of a pilot project in which an Apple II micro-
computer was placed in a sixth grade classroom for 8 weeks for the purpose of developing logical thinking
skills The article includes sample practice exercises in drawing color graphic designs.

The Hampton City Schoois Computer Program, under the direction of Nedra Harkavy. has been
L.oviding computer experiences to its children at a district wide level for several years Among the many
uses, computers help students create poetry and solve simulated real-hfe problems

The Paducah Tilghman High School ‘Chemics” Program by Steve Johnston provides a candid
discussion of how a high school restructured its courses in chemistry, physics, and computer science to
provide a comprehensive program for its advanced students. This article provides some practical insights
into how a school can combine several courses to provide more challenging programs for gifted students

Computing at a New Public High School for Gifted Students by Steve Davis and Phylis S Froth-
ingham provides a detailed description of how computers are being used at the North Carolina School
of Scie.ice and Mathematics, a special public high school for 11th and 12th grade gifted and talented
students. The school provides experiences with a variety of computers which are integrated into the total
school program

If it 1s not possible to develop computer capabilities at the public school level, there are other alterna-
tives. The next two articles describe Saturday ennchment programs. Computers . . Are All Dinosaurs
Dead? by Douglas Glover describes a program for youngsters from 8 to 18 years old at the University
of South Alabama. He describes the program and then gives some advice about getting computer
programs started.

Another Saturday program for gifted and talented children is operated at the Talcott Mountain Science
Center in Avon, Connecticut. The article by Daniel Barstow describes how students work on independent
projects including satellite tracking, meteorology, geology, and chronoviology Students often begin by
using existing software and then advance to writing their own programs. At the Taicott Mountain Science
Center computers have been an integral part of the program for ten years, they are an essential tool for
exploration.

The final article in this section, Computeromics. A Course in Computer Literacy by Pristen Bird,
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describes a program developed by the Gifted Child Project in Tallahassee, Flonda This program has
been selected as an exemplary program by the Joint Dissemination Review Panel of the National
Diffusion Network Diviston, U S. Department of Education and 1s listed in the 1981-1982 National
Ditfusion Network catalog. Computeronics Is a 35 to 40 hour course In computer programming, problem
solving. and literacy The course is divided into two modules: Problem Solving with Computers and
Computers in Society. The project also provides inservice training
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by Ann Doorly

OMPUTER USAGE PRO-

wvides excellent honzontal

enrichment  for  pnimary
children who are gifted in mathematics
It presents them with the opportunity to
apply the higher level cognitive skills
which they are able to grasp so readily.
As computers continue to dominate
our society, computer literacy, 1s
becoming the fourth “R" in education. If
today's students are to be tomorrow'’s
creative producers, 1t 1s our
sesponsibility as educators to provide
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them unth the necessary time, space,
and resouices to assist them in the
development of their individual talents
and abilities.

lssues which should be addressed in
computer science programs for gifted
students are: Why is 1t a differentiated
ennchment experience for primary
gifted students? Which children qualify
for participation in such programs?
What types of programs can be
developed to teach computer
programming to gifted students in
grades one through four?
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Why should gifted primary
children be involived in computer
programming? [hese children have
the abiiity 10 thinh abstractly, and to
utiivze the mental processes assoated
with higher levels ot learming  The
blanth  slate which
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exposure to computers My hesitation
persisted until a student’s parent whois
a computer consuhtant offered to do a
“ettes of lessons with the children As
she  explaimed the programming
nrocess. | realized it was as simple as
crervone had promised My
cithusiasm grew disconvered
matenals, actates, and resources with
which 1o expand the unit
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From a total district population
of five hundred and seventy-six
children in grades K-4. almost
twenty percent of the students have
participated 1n eight week
computer programming units Six
;mrlm;mwd from ~;r.1dt' one, taenrty
two from grade two twenty tour hrom
gqrade three and tifty seven trom grade
tour We have recently purchased with
arant money, TRS 80s for cach ot the
clementary ~chools and two addional
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Students involved in the
computer unit are first through
fourth graders who have been
recommended by a classroom
teacher or parent or who have
demonstrated high mathematical
aptitude and computational skills
on the Stanford Achievement Test.
Children who do not have  the
necessary abiity and tash commitment
w wally Jose interest and ask to “drop
out” Children are grouped according
to arade  level and  the “pull out”
ennchment groups allow the childrento
miteract with peers rom other dasses

with smular strenaths and interests
Stmice  thete s oniy one computer
wrninal and up e eght children

working with b at one tme, much
cooperative team work 1s required on
the part of the children Toalfow more
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exactly what we progrom it to do We
begin with simple arnthimenc problems
to  demonstrate how
equations (good old new math number
sentences') and vanables are used to
represent numbers We develop o ow
Cnatt tor each program to organize the
commands nto - a logical sequenc
Eachstepin the flow chart corresponds
1o a statement i the BASIC language
The statements are assigned numerical
addresses  and  keved nto the
compuier, with the children taking
turns typing in the statements At this
s peak but
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Pretests qeen at the hegimning ot
tourth grade to students who had
completed the umt as third graders
showed that retentions poor exceptin
Ccases where children had continuous
access 1o a computer on which to use
then  programmung  skills  Smee  a
COMPrehensive rev e w s Necessary, we
apply  the anthmetc operations  to
vaneus math and science problems
For example a basic multiphcation
program can be modified to a ‘rate
trnes tine equals distance” problem
and thus 1o determine the speed at
wWheeo ygiven point at g gven latitude
This prowides
e e cw and the apphication to real
antans o high interest

o e varth s rotating

Drohue s
.

who have the
wreingness to cotttinue now become
volved mondependent mueestigations
the't parbicular interests
Activities will oo as many different
thete are turned on
e ted children One child may wish to
desigr and buldd o computer while
another may elect townte o program
‘Or g new game At this pomnt  the
1eacher assumes the role of manager”
The child  will assistance mn
tocusing his or her
solvable probiem o speaihic
The teacher canct beoan expert m all
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The communmty students, parents,
twaching statts  university personnel,
and local clubs and organizahons are
excellent sources tor willing human
resources  Hsually whern a person has
gieen  area, he s
wilng to share !
State,  and  college ibranes,
goyvernment  agencies,
provide an

expertise m-oog
enthrstastically
I owal
corporations
and umversities can
abundane ¢ of additional materials and
mtormation Fmally upen completion,
the child's product should be shared
wath an appreciatn 2 audience

In conclusion,. [wish to agam stress
the  approprateness  of computer
scence tor these young mathema
ncans and saentists These learners
not only possess the ability to apply the
necessary logical thinking  and
mathematic skills te operate  the
computer but also understand  the
mechanic=of what 15 taking place The
apphcotions of the once solated K 4
math concepts 1o g refevant endeavor
add new challenge and excitement to
then clementary school experience
Ihev also gam o head startin preparnng
tor then cateers many of which are
Sure to mvolie computers

M« Doorly recentle completed work
toard her Master's degree in the
Teadbung the Talented Program at the
Uniter iy ol Connecticut She
Coordmates and teaches m the SAGE
(Shared Ap, ach 1o Gritred
Fducationy Propam m Mansteld, CT
Ihis article s her tost tor G CT
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Kids and Computers:
The Future Is Today

Computer dealers in Racine, Wis-
consin aren't surprised any more
when an eight year old in overalls, a
striped T-shirt, and bumper tennis
shoes stroils into the store, sits down
at the keyboard of a TRS-80, and
writes a computer program for the
drive-up window of a McDonald’s
restaurant. Or a program to print out
all the even numbers from 1 to 100, in
four columns, with a half second
delay in between. Or a graphics
program for a birthday cake, complete
with blinking candles.

These third and fourth graders are
students at the Jefferson Lighthouse
School, a program for gifted and
talented children, where | teach
BASIC programming as part of their
mathematics classes. With an aver-
age of 45 minutes a week of group
instruction aver the past year, stu-
dents in these ciasses have mastered
the concepts covered in Introductory
college courses in programming, and
have become adept in the use of the
school’'s microcomputer. In an area
where a strong math background has
been a customary prerequisite, it is
amazing to realize that most of these
chlldren are just learning to mutuply
and divide!

Our microcomputer is in use from
the minute school cpens in the morn-
ing until the last child leaves in the
afternoon, and the oniy games they
play on the machine are those thay
have written themselves. It's exciting
to watch, and even more fun to teach.
For a society which will be computer-
ized beyond our imagination by the
time these children are adults, it is
sad to see the majority of elementary
schools using iheir affordable, port-
able microcomputers only for com-

The author does teaching, curriculum
development and consuiting in the field of
Gifted Education Her apecisities are math,
science, and computer science

Saily Greenwood Larsen, 1843 LaSalie St,
Racine, Wi 83404. Photoa by Jon Bolton and
Devid ANl
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puter-assisted drillwork, or playing
fluessing games. Children can easily
learn to write their own programs.
However, the elementary teacher who
wants to teach programming to kids
faces the problem of finding materials
which take into account their concep-
tual development and reading levels.
Finding relevant examples is also not
an easy task. Physics problems and
checkbook balancing simply will not
do.

| dealt with this problem by writing
my own materials, building the
lessons on the following framework:

1. What is acomputer?

A perspective on why com-
puters came to be, what they
are used for, and what kinds of
jobs they are and are not
capable of doing.

2. How does a computer carry out
your Instructions to get a job
done?

An explanation of simple linear
togic, using flowcharts.

3. How do you communicate your
instructions to the computer?
The BASIC language.

4. How do you put together a pro-
gram which is both efficient
and creative?

5 What uses do we make of com-
puters? What new uses can we
invent or forecast?

Children have funny notions about
machines in general, and especially

computer;. They need a mental
picture of what goes on inside a
computer, and its purpose,

What Is a Computer?

When a caveman had work to do,
he had no tools or machines to help
him. He had to do itall by himseif.

Man has since invented many
too!s to help him with his work.

Instead of pounding with his
hands, he now uses a hammer. The
hammer iete him pound harder and
fonger than he could with his hands
alone.

Man invented the telescope so
that he could see farthar into space.
He can now see stars he did not know
existed before he had the telescope to
help his eyes.

Using his brain, man can remem-
ber information and solve problems.

Man wanted to invent a tool so
that he could extend the use of his
brain, so he invented the COM-
PUTER,

Just as a hammer can't do work
without a person to hold it, a com-
puter cannot do work without a
person torun it, and teil it what to do,
This person is called a PROGRAM-
MER.

Even the best hammer cannot do
all the different things our hands can
do.

And even the best computer
cannot do everying our brains can do.

E MC From Creative Computing, Volume 5. Number 9, pages 58-60. Copyright 931 979 by Creative Computing. All rights reserved.
: J

Reprinted with permission.
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Kids, con't...

A computer cannot fesl emotion.
it cannot feel happy or sad, as we cai.

A computer can’'t combine ideas
like our brain can. it can't put two
ideas together and take the best parts
of each one to make a brand new idea.

BUT...a computer can do some of
the simpler jobs our brains can do.
And it can do some of them even
faster than our brains can!

A computer can remember many
more things than most of us can with
just our brain, especially things like
long lists of names or numbers.
information stored in a computer is
calied DATA.

A computer can compare data, to
see if one thing is bigger than
another, or smal'ar, or the same. it
can aiso put things in order.

A computsr can sort lots of pieces
of information and put together the
things that are alike.

And a computer can recail the
information a computer programmer
wants, and print it out for him on a
video screen or a sheet of paper.*

Once the children have an over-
view of the function of a computer,
they need to see graphically how a
computer program breaks down a
task into smail steps, and progresses
in linear fashion from one step to
another. Simple flowcharts, showing
an activity with which the children are
familiar, produce an easy to digest
and sometimes hilarious picture:
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Now the children are ready to see
that the way in which we communi-
cate with a computer must be
standardized, and we need a particu-
lar language for this purpose, and a
set of rules for typing in statements
on the machine. After group instruc-
tion in operating the keyboard, and
s+=tgments desling with the execu-
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tion of the program, such as CLS,
BREAK, NEW, LIST, RUN and END,
the children can do a surprising
amount of experimentation with the
simple PRINT statement and its vari-
ations.

PRINT “My name is Jerry DeMaio. |
love computers.”

PRINT "RIGHT"

PRINT "“LEFT”

PRINT

PRINT “8-4"

PRINT 8-4

PRINT “*28&$#%)"

it is essential to schedule all the
children on the computer at least
once a week, so they practice what is
learned in group instruction. Pairs of
children seem to work best, for one
child alone gets “stuck” too often,
and three or more argue over who will
type on the console.

Allowing the children, especially
the youngest groups, to use prepared
game programs at this point is a
serious mistake. It kiils their desire to
put in the effort required to learn
BASIC since canned programs are SO
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much less work. It is interesting to
note that when game tapes are made
available to children who are already
fluent programmers, they will typi-
cally play them once, LIST them and
see if they can pick up any program-
ming tricks and then abandon them.
Worksheets to check the chil-
dren's progress and provide practice
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are heipful, especially when machine
time perchildis limited.

COMPUTER PRACTICE
300CT.78
NAME

Simulate these computer runs. Show
your “printout” on the screen.

10CLS

20 PRINT “BIG”

30 PRINT

40 PRINT “YELLOW"
40 PRINT “BLUE"

60 END

10CLS
20 PRINT “THE ANSWER"

30 PRINT 30°2 _H

40 PRINT 30 + 2

50 PRINT “30-2"

60 PRINT “THE END”
70END L

Here is a program and “printout.”
Find and fix the mistakes in the pro-
grams so a run will produce what is
shown on thescreen.

10CLS
20PRINT20+6
30PRINT 30+ 4

35 PRINT

40 PRINT “60-3"
50 PRINT 10-10

60 PRINT “HELLO"
70END

To build the complexity of their
programs, the chiidren now need to
learn the concept of a varlable, and
GOTO statements. Trying to teach
variables to children who have had no
algebra frightens many teachers un-
necessarily. The simple picture of a
series of mailboxes, all labeled witha
name or a letter, and holding different
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Kids, con't...

numbers as specified, works beauti-

fully.
A B ] [o]
5 3 7

if the “mailboxes” are drawn on
the chalkboard, a simulation of a
progaram can be traced carefully, and
most children will have no trouble
understanding how & memory works.
In this case, they have an advantage
over the algebra student, in that eight
year olds see nothing peculiar about
the statement

X=X+1

With the addition of INPUT and
RND functions, the student now can
produce quite a wide range of pro-
grams. To complete a beginner's
course in text programs, the more
difficult IF-THEN and FMR-NEXT are
taught in avery concrete  iion.

The children picture ...emselves
as “traveling” tkrough their own
program, doing each of the state-
ments in turn, and imagining they see
this sight when they reach IF-THEN:

The basic tools of the graphics
program, SET and RESET, along with
the other function statements
covared earlier, enable the children to
make their own initials on the screen

3

(always a big favorite), draw pictures
of objects, and design a myriad of
programs, using horizontal and verti-
cal lines, as well as individual points.
Numbered graph paper, aiong

Mr. IF wili oniy let them pass to THEN
if they meet his test. Otherwige they
must proceed down the open branch
of the path. When deciding on the test
to go on to THEN, they must figure
out who Mr. IF wants to go down his
path, or who he wishes to exciude.

FOR-NEXT statements are best
saved until last, and shown as a
shortcut method for accomplishing a
more complex list of simpler state-
ments.

5X=1 5FORX=1T04
10 PRINT X 10PRINT X
15IFX=4 15 NEXT X
THEN GOTQ30 20END
20X=X+1
25GOTO 10
0FEND
Q

with much practice on naming coor-
dinatas of a point, contribute to the
success of these programs. On a
system with color graghics, such as
the Apple, beginning with graphics
programs, rather than starting with
PRINT statements, is a natural. But
either approach works well.

Once the children are able to write
a program without consulting their
notes for statement meanings, and
are able to conceptualize a program
from beginning toend without the use
of written flowcharts, they are ready
to evaluate their work under the head-
ings of efficiency and creativity. The
tedcher must stress that there are
many ways to write the same pro-
gram, just as there are many ways to
express the same idea in English, but
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some of the ways are awkward, or
have extraneous steps, or could be
approached better from a different
view of the problem. As can be ima-
gined, It takes a great deal of work
before an &lementary school pro-
grammer reaches this pcint, and
some never will until they become
older.

The last portion of the teaching
framework, looking at new uses for
computers, can vary from collecting
information on existing systems and
research, to inventing new systems of
their own. This is a natural place to
discuss hardware and software, and
form opinions on whether computers
can “think.”

Soon after the children are able to
write their own programs, prepare
yourself for the following events:

1. If you want to use your school’s
computer, you'll need to make a
reservation aweek in advance.

2. Parents will call you and want to
know why their child is suddenly
speaking a foreign language, with
words like “do-loop” and “glitch.”

3. Santa Claus will be having a few
choice words with you.

| have found computer program-
ming to be an exciting way of
teaching thinking skills, mathema-
tics, and problem solving. It is highly
motivating for children whose abili-
ties range from average to very bright,
who have enough reading and number
skiils to operate the keyboard. It gives
young children a view into their
future, while at the same time seeing
the present inanew light.

| am anxiously awaiting the day
when these kids are college fresh-

men, and they walk into their
computer science course with ten
years of programming already under
their belts at age eighteen. The impli-
cations for their futures and ours
stagger the imagination. 0

“from “The Apple Corps An Introduction to
the Apple ti for Children,” by Sally Greenwood
and Dr. Donaid Piele, 1978




Microcomputers can be used in
the classroom for: instructional acti-
vities that we associate with CAl
-(Computer Assisted Instruction) or

CM! (Computer Managed instruc-
tion); enrichment activities that we
associate with simulations and
games; making numerical calcula-
tions for the purpose of solving
mathematical problems; teaching
students how to program - primarily
in the BASIC language; and indivi-
dual exploration of original problem-
soiving.

-

Each lesson consists of a
simple program with a
short explanation of the
new statements, a sample
run, and a series of simple

program changes for the
student todo.

Thisarticleis focused on the latter
activity. it is areport of a pilot project
in which a microcomputer was placed
in asixth grade ciassroom for 8 weeks
for the purpose of developing logical
thinking skills. The students were
given instruction on how to program
the APPLE |l microcomputer to draw
color graphics designs. They were
then given similar problems to solve
using the commands they had
iearned.

An Apple For The Teacher

In the Spring of 1978, | contacted
Gordon Kunaschk, a sixth grade
teacher at Bose Elementary School in
Kenosha, Wisconsin. He was recep-
tive to thé idea of giving up two hours
a week of class time for eight weeks to
let me teach his sixth graders how to
program & microcomputer. If nothiny
else, it would be a lesson in computer
literacy. Gordie had never program-
med a computer before, but he was

Don Piele, University of Wisconsin-Parkside,
Kenosha, W183141.
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wllling to learn along with the kids if |
was willing to provide a computer and
the necessary instruction.

The Center For The Application of
Computers at UW-Parkside sup-
ported the idea and supplled an
APPLE Il microcomputer for the pro-
ject. This was a fortunate choice for
us since the APPLE |l system is easy
to use: it is portable; it has a good
keyboard ; and most important of all,
it has a very simple and natural set of
graphics commands that allow the
programmer to create picturesonaTV
screen using 16 diffeient colors. The
ideas | wanted to emphasize about
computer programming would be
considerably enhanced by a graphics
display. The basic programming con-
struct of aloop, for example, could be
visualized, and every problem to be
solved by the students could be
represented by asingle picture.

Getting Started

My objective for bringing a micro-
computer into a sixth grade class-
‘oom was to Create an environment
for active problem-solving. The
BASIC programming language state-
ments, enhanced by the graphics of
the APPLE Il microcomputer, form
the logical building blocks. Each
lesson consists of a sirmpte prodram
with a short explanation of the new
statements, a sampie run, and a
series of simple program changes for
the student to do. These activities
allow the student to discover how the
statements in the program effect its
outcome. Also, problems are posed
that require the student to combine
statements in sequential order to
solve a probiem. As a resuit of work-
ing on these questions, the student
gets a working understanding of
practical problem-solving skills such
as:

1 Understand the problem, its

givens and goals

2 Maike conjectures and probe

the problem by trial and error

3. Decide on a set of possible

methods of attack
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4 Evaiuate each possible ap-
proach forits correctness
5. Reflect on successful solu-
tions and generalize
Each of the following exercises
was designed to provide practice for
these skills. They are samples taken
from a larger collection and are not
contiguous lessons.

Lesson #1
Key Words: GR, COLOR, PLOT
LIST EXPLANATION
10GR The computer is
20COLOR=9 put In GRaphics
mode.
20COLOR=& The COLOR is set

to orange. There
are 16 different
colors to choose
from.

The position 10
over, 15 down from
the upper left hand
corneris plotted.

30PLOT 10,15

100 END
RUN

]
Programming the micro-
computer was considered
by the sixth graders to be
highly motivating. They
would rather spend their
recess on it than go out-
doors.

Your Turn (RUN the program after
each change)

1. Changeline20to..20COLOR =3
2. Changeline30to ...30PLOT5,7
3. Addline50 ....... 50 PLOT5,5
4. Addlined40....... 40COLOR =6
5. Deleteline40............... 40
6. Add a point that connects 57

with85 ........... 60 PLLOT?,?

134, Copyright © 1979 by Creative Computing All nghts reserved.
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School, con't...
7 Addhne30 30PLOT 39,39
8 Addline40 40PLOT 40,40
9 Delete fine 40 40
10 Wnite a program that will display
the first letter of your first name
in graphics
Lesson #5
Koy Words : FOR-NEXT
LIST EXPLANATION
10GR Begin a loop with

20FORI=0TO 151 =0and increase
by one each time
untit! =15

30COLOR =1 The color-changes
with each pass
through the loop.

40PLOT,15 The position to be

) plotted changes

witheach pass

50 NEXT I End of the loop
Go back to state-
ment 20 if | 1s less
than 15 Otherwise
gotoline60

100 END

RUN

Your Turn (RUN the program after
each change )

1 Changeline40to 40PLCT10
2. Changeline40to  .40PLOT20,!
3 Changeline20to 20FOR!=0

TO39
4 Changelined40to 40PLOTI,!
5. Add lined5 45PLOT 39-1,!
6. Change the program to draw + In

graphics

Lesson #10
Key Words: RND, IF-THEN

LIST EXPLANATION
10GR A random number
20COLOR=9 is chosen from the
30X=RND(40) numbers 0 to 39

andputin X
40Y=RND(40) Another random

number tn chosen
and placed in Y

501F Y>20 THEN if s larger than

CCLOR=3 20then change the
coiorto blue(3)

60 PLOT X,Y Go to line 20 and

70G0OT0O 20 repeat

100 END

RUN

Your Turn (RUN the program after
each change )
1. Change50to

ERIC

.501IFY>10
THENCOLOR=3
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2 Change70to 70GOTO 30
3 Change70to 70GOTO 20
4 Change50to 501F X>20
THENCOLOR =3

5 Adass 55IF Y>20THEN
COLOR=13

6 Delete55 .55
7. Change50 501FX +Y>40
THENCOLOR =3

8 Adjust the program to plot 4
different colors in the four differ-
ent corners of the screen

Toll & Run

In addition to the lessons, the
students were given short problems
to solve. They were asked to predict
the output of a given program before
they observed it run on the TV screen
This gave the students a chance to
test their ability to reason sequen-
tially through the statements of a
program A few examples are given
below

#1 #2
10GR 10GR
20FORI=0TO10 20FORI=10t0 20
30COLOR =9 30COLOR =!
40PLOT 2,1 40HLINO,39AT
50 NEXT S0ONEXTI
60 END 60 END

The original purpose for
doubling up was to provide
more computer time for the
class each week. But it
turned out to be valuaktle
for a completely different
reason - cooperation.

Other activities reversed the pro-
cess and presented a picture and
asked the student to write a program
that would produce the same result
Here are a few examples"

Computer As A Creative Tool

The APPLE il micrccomputer was
left in the classroom during the week
to give the class time to experiment
Students signed up in pairs to work
on the exercises together The origi-
nal purpose for doubling up was to
provide more computer time for the
class each week But it turned out to
be valuable for a completely different
reason - cooperation The students
helped each other figure out the effect
of each new command The program-
ming exercises facilitated discus-
sions about the behavior of each new
statement New discoveries were
shared with pride and enthusiasm

30

The computer was the focus and
facilitator for cooperative probiem-
solving.

Student Reactions

After eight weeks, the students
were asked to respond to the foliow-
ing questionnaire, using a scale of 1
to 5 (1-strongly disagree, 5-strongly
agree), with responses from the 6th
grade class of 14 boys and 10 girls
recorded .

Reflections

Only a small sample of the exer-
cises done by the students are pre-
sented in this article. An entire col-
fection of problems was prepared for
the 6th grade class to be used on the
APPLE Il At the present time, good
matenials are not readily available.
This presents a formidable obstacie
to the inexperienced teacher who
wants to use computers in the class-
room As more classrooms begin
using microcomputers and sharing
their work with others, this problem
will diminish.

Students in this sixth grade class
were very enthusiastic about working
with a microcomputer. In contrast,
students at a nearby high schoo!l who
had not been exposed to computers
before were generally uninterested in
learning how to use them. Perhaps by
this time, the older students have
otneractivities that are more relevant.
Also, in the sixth grade the survey
shows that boys and girls are equally
confident and interested In program-
ming the computer However, in
entries from 10th graders in an annual
computer problem-solving contest
held at UW-Parkside, the boys out-
number the girls 9 to 1. A recent
survey in Creative Computing Maga-
zine had a response with a distribu-
tion of 95.4% male and 4.2% female.

P:ogramm 'ng the microcomputer
was considered by the sixth graders
to be highly motivating. They would
rather spend their recess on it than go
outdoors. Students came early to
school and would hang around as
‘ong as they could after school. A
sign-up sheet became a necessity.
With practice, some of the students
became resident ‘experts’ able and
thrilled to help others - including the
teacher Some of the sixth graders
entered our annual computer pro-
gramming contest




Research Questions

This pilot project suggests a
number of possible tupics for further
investigation and research :

1. If students iearn how to pro-
gram a computer early, will
they maintain their enthusiasm
in later years?

2. If students learn how to pto-
gram a computer early, will the
interest and confidence level of
girls, in later years, continue to
rmatch that of boys?

3 What factors influence the ac-
ceptance of microcomputers in
the classroom? Graphics?
Games? Programming prob-
iems?

4. What s the relationship be-
tween iogical thinking skills
and creative programming
skill?

Conclusion .

Computers have been used in
education primarily as a delivery
system for subject matter. This role
will continue to be developed even
L]

instead of the computer
programming the student,
the student learns how to
program the computer.

further with microcomputers. How-
ever, a new application is emerging
which s fundamentally different.
Instead of the computer programming
the student, the student learns how to
program the computer. Arthur Lueh-
mann describes it as follows-
“Computing constitutes a new
and fundamental inteilectual re-

AL

source. To use that resource as a
mere delivery system for instruc-
tion, but not to give a student
instruction in how he/she might
use the resource, has been the
chief failure of the CAl effort.
What a loss of opportunity if the
skill of computing were to be har-
nessed for the purpose of turning
out masses of students who are
unable to use computing.”

The computer as an instrument for
learning logical thinking and prob-
lem-solving skills isonly beginning to
be understood. However, with the
rapid development of low cost micro-
computers in the next few years,
computers - and hence computer
problem-solving techniques - will
become a fundamental intellectual
resource. 0
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The Hampton City Schools Computer Program

MEDRA | HARKAVY

Phiosophers have long maintained that
diversity 1s essential _ a weli-rounded,
productive ifn and in no area of hife I1s thie
need more urgent thran i education A
mind given the proper amount of free-
dom and discipline, wilf expand to accept
new ideas This truth so well known yet
so often ovariooked s revolutionizing
conmternporary concepts of education

Foremost among educational tools is
the computer Around 197% Hampton
City Schoois decided that learning to use
computers would be a vaiuable skill for
gited stugents The district tied Into a
computer at the College of Willam and
Mary butthe 35-mile gistance meant ex-
pensive iong-distance calls, and the dis-
inct could not set its own prionties for the
rented time With a 3-year Titie 1V-C grant
of $350 000 the district rented a large
computer for administrative purposes
and for the gifted program Aithough the
grant money has iong since run out the
aistnct wil' own the computer as of 1980
ana defray costs by renting ttime to other
Svaigms

Gittess chiigren a-e often called vorv-
tower kids  They k2 to work aione and
‘hey tove 10 work with a computer The
younger they start the easier t1s to tearn
— almost ike i@arning another language
Stugenrts have been trained in the oper-
aton of computer terminais and use this
xnowladge to aid them in such varied
suljeCts as reac ng mathematics and

Q
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the sciences Computer-aided instruction
has proved very successful as well as en-
joyable to the students. who spend hours
on the computer absoibed in what it has
to offer The distnict 1s beginning to use
the computer for remedial work It's a fan-
tastic tool for both ends of the spectrum,
as it gives the child immediate reinforce-
ment

By providing diversity, the computer
gives the students the opportunities and
the motivation for self-expression For a
creative writing program on haiku, the
computer presents the learner with nouns
and adjecuves with which to create a
poem A science course programmed
with local data enables students to deter-
mine effects of pollution on the James
River A program on the stock market,
which simulates financial operations, en-
courages the student to use deductive
reasoning to solve problems The pro-
grams are updated yer 1y, some monthly
Computer instrucuon 1S less expensive
per child than textbooks Gifted children
are nnt happy learning from .obsolete
texts An additional turn-on is that it's so
current

Gifted high school students fearn pro-
gramming and then design programs for
elementary puptls By second or thsrd
grade. the children have learned .om-
puter literacy. by fifth or sixth grade they
are doing their own programming on a
simple leve! Students type into the com-

11

puter, which can respond by printout or
video tube It speaks their language It
tells them “Right on!" “Groovy! “You've
done tt'" When the kids use four-letter
words, it tells them “No, no " it “talks” di-
rectly tothe child by name The computer
also helps gifted students explc.e ca-
reers by responding to their interests with
descriptions of vocations, kinds of work
involved, and training necessary to enter
the field Jobs available locally are listed
on the computer

The Hampton City Schools computer
program provides an ongoing opportunity
for - udents to supplement and comple-
ment their regular educational curricu-
lum Krowledge about computers has
been the entrance to jobs for many stu-
dents, including summer work during col-
lege With everything so computerized
now, It has helped them in their studies of
law, medicine, and business They have
never been sorry they learned it This i1s
the age of technoiogy The future is here
The computer I1s a “must” tool. especially
for the gifted and talented

For more information on the Hampton
City Schools program contact Nedra
| Harkavy, Director. Program for the
Gifted. Hampten City Schools, 1306
Thomas Street. Hampton, Virginia
23669




The Paducah Tilghman High School “Chemics” Program

STEVE JOHNSTON

The -Chemics” program at Paducah
Tighman High School was started In
1977 to satisty the need in our curriculum
for a course to challenge and sttimulate
gifted talented math and science stu-
dents Our school system had previousiy
imtilated a combined studies course,
American Studies, for gifted talented high
school juniors This course consisted of a
2-hour block of English and US History
We also had a math-science-English en-
nchment program in the elementary
schools The need for more challenging
courses at the high school level was rec-
ognized and Investigated After much
study. we found that what we wanted was
a combined studies course for seniors
with an emphasis on math and science

The Chemics Curriculum

The results of our efforts was a restruc-
turing of three courses that were already
inthe curnculum second year Chemistry,
first year Physics. and first year Com-
puter Science The students soon coined
the name ‘Chemics” fo- the course We
used a 2-hour block of time, however. In-
stead of team teaching. the class of 30
students 1s divided into two groups We
use flexible scheduling with each group.
with three 2-hour tabs and four 1-hour
lectures per week, and at least one lec-
ture with both groups tc jether We found
we could get 3to 4 hours of work done
the 2-hour labs because of the time
saved pirtting up and taking down experi-
ments Schedules normally run on a 2-
week sequence. but ~an be altered to
conform to Iindividual course needs of
schooi disruptions and holidays
Critena for student participation Is
based primarily on teacher recommenda-
ton Since the course includes second
year Chemistry we rely heavily oi the
recommendations of the first year Chem-
istry teachers The course has been very
popular and we have had no problem fil-
ing the class with quahfied students One
reason is that the type of students we
want are very academically oriented and
usually have full schedules Being able to
ofter them 2', credits in 2 class hours
J‘"@ each for Chemistry and Physics and
ERIC
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v. for Compute Science), has been a
real advantage One problem with the
2-hour format Is that great care must be
taken in placement of the 2-hour block In
the master schedule Since the classes
these students take, such as Calculus,
are not usually offered more than 1 hour
a day, care must be taken to avoid con-
ficts

Although we do not team teach, we do
try to see that course content 1s coordi-
nated to integrate all three subjects We
have been particularly stccessful with
computer-generated dry lab simulalicns
in the Chemistry and Physics courses

Choosing a Microcomputer

After the first year, we found that the op-
portunity for lab simulation with a com-
puter necessitated changing the method
used to teach Computer Science For the
previous 6 years. we had two keypunch
machines in the classroom and batch-
processed our computer programs at
Murray State University This arrange-
ment had some advantages and dis-
advantages We were able to teach
FORTRAN, haa hard copy for output. and
the students were exposed i0 program-
ming under a punched card environment
The drawback was a turnaround time ot 2
to 3 days

After researching timesharing. mini-
computers. and miCroprocessors we
decided that the best solution for our
gituation was one of the microprocessor-
based computers After looking at all of
the available brands, we decided to pur-
chase the Apple i Even though it was
more expensive, the color graphics and
the expandability seemed to best suit our
needs The purpose of this article is notto
sell a particular brand of computer. but If
you are in the process of buying one, try
not to let cost be the primary factor—
this is one educationatl area in which you
really do get what you pay for We hadto
spread our pJrchase of equipment over
several years and were not able to getthe
~omputer, disc drive. and printer at the
same time It 1s extremely difficuit to
teach Computer Science with programs
stored on cassette tape and without &c-
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cess to hard copy So it at all possible,
get the disc drive and printer with the
computer

We are extremely pleased with our Ap-
ple and have continued to add to our
equipment each year Next year we will
have a total of five Apples with two disc
drives each, two printers, a graphics ta-
ble, and the ability to teach four program-
ming languages BASIC., FORTRAN,
PILOT, and PASCAL

The Lack of Educational Software

The one discouraging area In the conver-
sion to the microcomputer has been the
lack of educatioral software and course
material The manutacturers have done a
superb job in developing the machines,
but the development of usable educa-
tional application materials 1s far behind
This situation 1s apparently improving,
you do see more and more advertise-
ments for educational software, which 1s
great except for the fact that the number
of disreputable companies will also In-
crease Almost all of the programs being
sold are really quite good. but we have
bought a few that were worthless |f at all
possible, know what you are buying and
who you are buying it from Also, do not
be afraid to write your own software You
will be surprised at what you and your
students can turn out After the students
acquire the tools necessary for pro-
gramming, they can find challenge in the
area of appication software Applying
computer programming to what they are
learning in Physics and Chemistry has
been animportant factor in motivating the
students In ali three areas

information Resources

If you are Just starting to implement a pro-
gram involving a computer, or think you
might be interested In this area, there are
several things you can do to broaden your
background in this area First of all, read
There are many good monthly maga-
zines avallable that spectalize in the mi-
crocomputer The problem s that most of
these are not available in newsstands
The best source for these publications Is
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the computer store If you are fortunate
enough to have one In your area, don't be
afraid to talk to the salespersons about
your particular apphication | have found
most of these peopie knowiledgeable and
interested in ali as, 2cts of computer ap-
plications While you are there, ask to try
out one of the machines Most of the
manufacturers market a computer-as-
sisted instruction program to acguaint the
user with the machine and the program-
ming lar “ge

Another resource Is the local busir.ass
community Ask your students if any of
their parents work in a business that has
a microcomputer You will be surprised at
the number of small businesses that are
using computers, and most of these peo-
ple love to show off their hardware and
share their ideas about computer iteracy

Computers are not a cure-all for the ills
of education, but they are a valuable tool
that can and should be used, not only to
teach about computers themseives, but

also to ennch instruction and challenge
students In other subject areas

For more information about the Chemics
program contact Steve Johnston, Pa-
ducah Tighiman High School, Paducah,
Kentucky 42001
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We believe the responsibility of
challenging talented students and
preparing them for tomorrow's
world requires commitment and
flexibility. Computing will be a
part of that future world and plays
a large role 1n the education of the
150 North Carolina School of
Science and Mathematics
(NCSSM) students during their
first year, a role which will in-
crease as the school grows. The
successful integration of comput-
ers and education will require a
commitment of fands, support by
the faculty, and a well-defined
phtlosophy toward the uses of the
computer.

We have made our first steps in
each of these areas. It is difficult to
adequately express the excitement
of teaching talented students at a
time when microcomputers are
within the reach of most schools,
1n a location providing access toan
outstandirg educational comput-
ing network, and where the sup-
port of private industry will enable
the school to purchase a minicom-
puter with a 32-bit central process-
ing umt (CPU). This article is a
description of our enthusiastic
steps to implement this program

-We use the computer, a par-
ticularly effective tool in educating
gifted students, in three important
ways 1n the education of our high
school juniors Our most impor-
tant use 15 in the classroom We
plan to involve the computer 1n the
classroom instruction of subjects
such as American Studies, foreign
languages, and music, as well as
the traditional uses 1in mathematics
and science. This use 1s more char-
acteristic of the university than the
high school

The second principal use 15 1n
the arca of independent study
Since motivation 1s essential for
successful independent study, the
natural intciest computers arouse
in students 1s an immediate asset.
Independent study was once
viewed as useful only for the ex-
ceptional student however, with
the aid of the computer, many
projects can be formulated and
successfully completed by stu-
dents from a broader ability 1ange
We intend to provide a high pro-
portion of our sradent body with

the satisfaction coming from in-
dependent study

Our third major use 1s as a topic
of study inits own right Such sub-
jects as programming languages,
algorithms, business and scientific
applications, and the umpact of
computers on soctety are offered
While these top:s are treated in
other classes and in independent
projects, each student has an op-
portunity tc take a course which
addresses these broad areas in a
formal manner.

Integrating the computer into
the total school program is a priori
ty at NCSSM. Each graduate of the
two-year program will have used
the computer as a tool, will have
an appreciation for the uses and
linutations of computers, and will
have written sceveral programs
Implementing th;s philosophy re-
quires the cooperation of the entire
faculty and the availabinty of ex-
cellent computing faciliies Our
first faculty 1s establishing a tradi-
tion of a broad wview toward
teaching and educat.on This ap-
proach—team teaching, coope:ia-
tion between teachers of different
disciplines, and the feeling of a
team working toward the same
goal—~creates an atmosphere
where teachers encourage students
to make use of technological ad-
vances and which encourages the
testing of new approaches ar the
inclusion of new topics

The computing facilities consist
of microcomputers and terminals
accessing a minicomputer or large
mainframe We have five Apple
IIs, one TRS-80, and four terminals
connected to the Triangle Unmiver-
sities Computation Cenier
(HP-2000, Amdahl V-8, 1BM 370)
through North Carolina Educa-
tional Camputing Service

INCECS} Next year we will ada
two more Apples and purchase a

Digital Equipmert Corporation
VAX-11/750 These facilities,
together with our membership 1n
NCECS, will give us a combination
providing students with access to a
wide range of computing power
and virtually an unlimited number
of potential projects

The planned acquisition of the
new VAX 1s made possible by a
gift from a private corporation.
This 1s one of several gifts from
private corporations which repre-
seqiits a remarkable partnership
between the public and private
sectors. The VAX provides an ex-
cellent base for the future growth
of the school In our‘opinion, it of-
fers effective interactive power
We believe there 1s no substitute
for an nteractive cnvironment
when waorking with young stu-
dents. The bulk of our computing
on the VAX will be in I'oseal and
C

The nucrocomputer s the cen-
terpiece of this year's program and
will be the major part of our pra-
gram for the next several years
Micracomputers such as the Apple
Il and TRS-80 are an excellent
source of graphics and BASIC The
graphics capabilhty of the Apple
provides opportunitiecs which we
will pursue in the hiving/learning
atmosphere at NCSSM The resi-
dential  aspect of our program
enables us to make efficient use of
our facihities —the camputer room
15 open from 8 AM to 10 PM
Teachers can give an assignment
mvolving the use of a microcom:
puter to augment classroom in-
struction, knowing the necessary
facthties are available to the stu-
dent

We behieve microcamputers can
be used effectively to augment
caurse work, especially in mathe-
matics and science  Students are
willing to spend more time “prab-
ing’ inta a subject when at s
taught in conjunction with an out-
stde-of-class interest The graphics
capability of a micracamputer -
terests most studen(s and can bring
life ta a textbook topic

The Apple Education Founda-
tion has given NCSSM the equip-
ment ta develpp software for im-
plementing our ideas Imtially, we
will focus our efforts on the coor-
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dinated use of the Applc i mathe
matics  bology  (henmustry  and
physics The mathemaucs teachers
will discuss the numertcal appros-
1mation of ('\pvrum-nml data run
simulations and allow students to
explore  the  topic mteractivehy
(making extensive use ot graphics!
I'he soence teachers wall then
buld on this espenience The
Apple will be used to process data
trom an experiment pertormod by
the students an exating use ab the
microconputel

The rescarch laboratoes of today
Uses midchimes both to acquire and
to process ovpenimie ntal data Ded
tcated Cquipment 1s too expensive
tor consaderatoon by a high school
but e Hewbibity o and
Ctiecivers ast ob mcrocompnters
can help o the Jaborators oy

Cost

perence of hugh schiool students
oser to the methods ased an the
actual research dabs ot
Fasentialiv the mp rocomputer
cdn beoused todemonstrate the

it or e

todan

Automatic acgulsg
fon ared proce ssins of cxperimen
tai Lata

The comparter s adse s tul as a
tridee betoceen subpoct arcas 1H s
important tor s honls to take o
proad view toward the cducaton
ot lesenth and tweltth graders
[hes os especalhy trae tora school
o scn e and mathomatios Sy
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Are all dinosaurs dead? — Probably not, and the six to eight year olds stL dying tnis subject
in the University of South Alabama’s Saturday Program for Gifted children are using the
Program’s TRS-80 microccomputers to gain background knowledge in the: subject. Not only
are the youngsters learning more about one of their favorite topics through the use of an
instructional game but also, as a byproduct, they are learning to operate the computer, an
item of equipnent that is being increasingly used in programs for G/C/T youth.

computers seldom seem to exercise

Numerous articles have been written protocol made 1t less tha» optimal,

to describe ongoing computer
onented programs and the.: suc
cesses, yet none has provided the
“How To" wformation for an inter
ested educator toimtiate and manage
such programs 11n his her own
environment InkeepingwithG C T's
intent to provide usable information to
those 1nvolved with the G C. T child,
this article will be directed toward
informing the reader how
microcomputers can be reasonably
introduced 1into an existing program
for G C T children

One might easily relate the traditional
large scale computer in the pre college
educational enviornment to the dino-
saur 1ts dominance in the educational
realm 1s on the wane The reason for
this situation 1s the development of the
microprocessor —a computer on a
single integrated circuit This device,
as the heart of a microcomputer,
offers computing power equivalent to
computers costing in the five to six
digit range only a few years ago

Even those schools which are using
microcomputers or the larger min

these equipments effectively In many
programs one finds the computer
used for a relatively few students to
learn programming techmques or
computer design The computer may
be infrequently used by an additional
segment of the student population for
simulations or games that are related
to political science, history of busi
ness In other schools one finds the
computer used excluswvely as a
“teaching machine”, most frequently
for teaching younger children reading,
math or perhaps a foreign language
The computer 1s a flexible, dynamic
teaching aid which should be utilized
across the entire spectrum of its
capability It 1s time to pause and take
an arm’s length look at the computer
and its role in the sc hool environinent

The Unwersity of South Alabama
Saturday Program for Gifted Children
(SGP) began offering computer
programming for 1ts students 1n the
spring of 1977 using the Unwersity’s
IBM Mode] 370. 145 This was at least
a step in the nght direction However,
the complexity of dealing with such a
large system and its uncompromising

particularly for the youn— r children
(89 year olds) in the ¢!* ~ Even this
first foray into comp  .1g venfied the
kigh level of interest among the SGP
students  Approximately seventy
percent of those who had participated
in the Spring programming course and
later enrolled for a second year of the
Saturday Program, also chose a
second course In computer program-
ming as one of therr Fall Quarter
courses Still, the complexity of
working with the IBM system caused
some consternation.

In the Fall of 1977, The Tandy Cor-
poration’s Radio Shack Division
announced the avallabilty of its TRS
80 microcomputer This self
contained, completely assembled
microcomputer appeared to be the
exact answer to our needs Usingthe
state-of the art Z-80 microprocessor,
this system 1s composed of a
computer/keyboard, video monitor
and cassette recorder, at a total cost
of $599 00 The Saturday Programhad
been looking for a microcomputer to
use but severai problems had
precluded the acquisitior of systems
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prior to the entry of the TRS-80
First. most reasonably priced (under
$1800) microcomputer systems, that
were available 1n the Fall of 1977, were
sold in kit form This required the
buyer to assemble and test the system
prior to putting it into service Due to
the electronics background and
sophisticated test equipment required
to accomplsh this task, 1t was an
insurmcuntable obstacle for most
schools Second, repair and mainten
ance service for the existing systems
was either unavailable or prohibitively
expensive  With  Radio  Shack’s
nationwide system of repair facilities,
these roadblocks were overcome
Tandy has established a separate
division, Tandy Comprters, which will
most probably eveni .ally direct the
corporation’s computer related
actiities. however, the TRS-801s now
a standard "off the shelf” item at most
Radio Shack stores

In November, The Saturday Program
ordered four TRS 80’s They were no
more difficult to set up and operate
than a simple component sterec
system Plugging in three A hne
plugs and three Interccnnecting
cables 1s all that 1s required to make
the system operaticnal. All connec
tions are clearly marked The manual
provided with ths microcomputer
assumes that the user has no prior
association with computers and thus
takes the reader from imnal equip-
ment setup through all the program
ming techniques avaiable in the
computer’'s resident BASIC Lan
guage The manualis writtenin astep
by step. programmed nstruction
approach which will permit its use
ether as a resource book for the
teacher or as a student text

The primary use of the SGP micrc
computers 1s to teach computer
programming to students in the age
range of 8 to 18 who elect this subject
During their first quarter of program
ming, the students are taught the
computer language BASIC The
objective 1s to familianize the student
with the computer and how it can be
made to work for him/her Some
simulations and computer games are
used as motvators during the quarter
It became apparent that many of the
kids would take this course repeatedly
for the simulations/games alone,
without ever mastering BASIC 7o
~—~-ure their concentration on the task

Aruitoxt provided by Eic:

of learning to program, a post test has
been introduced on which a score of
90'% must be achieved in order for the
student to select a subsequent pro
gramming course If a program
intends to offer computer time to
students beyond an ntroductory
level, the participants must be guided
and challenged just as with any other
course for G C T youth Tne SGP
present modus operandi isto have the
advanced programming students
identify one or more objectives which
they will work toward durng the
quarter These objectives might con
centrate on improving therr skills in
graphics techmques or in the develop
ment of programs for home use The
students work independently on their
projects, using their instructor as a
resource person for advice or and
assistance as required

Us'ng the 'ndependent study
approach to advanced programming
students can reap other benefits for
both the program and the student
The student may elect to develop one
or more programs relevant to his
activities in another of his subjects
Such a student could be of vajuable
assistance to a teacher who wishes to
include some computer related
actvities 1n his her course

Beyond the student directed indepen-
dent study, these advanced program
mers could be encouraged to do
specific developmental tasks related
to the administration, planmng or
curniculum of the program itself
There are an almostunlimited number
of software items that could be
developed by these programmers
which might make a significant contri-
bution to the direction in which the
program grows

The student programmers’ growth
and development are simply functions
of the teacher’'s own creatiity n
keeping them challenged If the
teacher follows the guildelines
described above, she'he can keep
these more capable students deeply
involved in their own research and
development activities while the
majority of classroom time could be
devoted to beginning programmers or
those who are havingdifficulty master
Ing programming concepts

Now what about students who are
not I1n programming courses?
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Teachers should consider using the
microcomputer to add spice and
motivation n their courses 1in much
the same way as other audio-visual
equipment can be used Beyond the
rudimentary machine functions which
any other computer user must learn (it
takes approximately five minutes to
teach anyone), the computer does the
rest of the work Programs should be
written in a fully interactivemode (1 e,
self prompting and error correcting)
so that the time wasted by instructions
from theteacher will be mmmized An
example of such a program
accompanies this article This
program, “Dinosaurs”, 1s wntten in
Radio Shack Level I BASIC and was
developed for use witha course for six
to eight year olds entitled, “Are All
Dinosaurs [ead”” This type of
program 1s easily developed and can
be expanded or reduced depending
upon the capabilties of the micro-
computer available The example
program requires the TRS-80 wth
16K of user memory With very little
effort the program could be reduced in
scope to fit the smaller TRS-80 wath 4
K of user memory (The reader should
not be irightened off because of alittle
technical jargon such as 4K or 16K of
user memory Within an hour, she/he
will find the terms coming quite
naturally )

What are the hard facts aninterested
G/C/T teacher must have to sell
his/her admimstration on such a
project? How should the program be
implemented and how much will 1t
cost? Many G/C T programs which
offer courses In computer program
ming right more appropriately call
these courses ‘‘Introduction to
Computers” because the kids get little
or no opportunity to have hands-on
experience with the computer G'C T
kids have httle interest in watching
others operate equipment’ They must
be actwely involved The Saturday
Program has found that the most
desirable ratio of students to the
computer input;output (I/0) device s
two to one for classes on program
ming The /O device might be a
printer or video terminal 1n a large
computer time sharing system, while
the microcomputer such as the TRS
80 has its keyboard and video display
integral to the microcomputer system
The rationale for the two to one ratio
has evolved over several quarters of
operaton Due to the usual time
constraint of one hour perclass, three
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or more students per L'O device will
not allow each student to have
sufficient hands on opportunity  to
work w -h the programming tech
nmiques beingtaught Hands onactinty
15 the key to continued interest and
achieverment in this subject area The
SGP wviolated its own rule in this
regard one quarter with disastercus
results Because of the large number
of applicants for programming, the
classes were set up with athree toone
rahio with the result that students who
participated in these larger classes did
not have sufficient applications ime to
learn the programming techmiques
Many of them became disenchanted
with the whole 1dea because of their
corapetihion to get a share of compu-
ter time Those who were more
persevering made the best of the
unfortunate situat:on and they signed
up tor a second opportumity to learn
the matenai during the followng
quarter Needless to say the ratio of
students to | O deve 1s back to the
proven two tao one

One mught iogi aly, ask it two to one
15 good, why wouldn't one to one be
even better” ' Ironically enough, even
it there 15 an | O dewice for cach
student 'n the Begnner's Program
ming Classes. during the mtal
learning nvestigative stage, the
students will gravitate toward working
N pars to saive programming tasks
Learning a romputer languaqge s
muw 1 hke  learming  any {oregn
lanquage The cormbinationotiearning
the  anguage  and  appiving  the

Q
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language to problem solving situations
often causes even the most dedicated
“lone wolf” to seek association with
his peers to accomphsh a task One
mght view this interactive environ
ment as one of the major advantages
to teaching computer programming in
this manner

The number of systems a GC T
program 1s to acqutre will be a function
of the educator’s creativeness n
locating funds and or his her persua
siveness with the local school
administration If there 1s absolutely
no computer equipment on site, an
imnal mvestment In one or two
systems could get things started An
individual adept at proposal wnting
certainly should seek outside
resources and try for alarger number
of sysiems

Aninteresting cost comparison can be
shown between the relative ments of
adding printers or video terminals to
existing large computers available to a
schoo! system or begnning from
“scratch” by purchasing an indepen
dent microcomputer Consider the
cost of two of the more common| O,
terrminal equinments

Lear Sigler, ADM 3A,

video terminal $895 ("
Or

Digital Equipment Corp

DEC Wnter il.

printer terminal $1495 00
()

Radio Shack TRS Ko,

microcomputer 599 1)

The term:nal cost only includes the
equipment (hardware) and does not
include such items as installation and
hne lease fees for the terminals The

microcorrputer has no additional
costs! From a cost effectiveness
standpoint, the TRS 80 wins hands
down A program can purchase three
complete microcomputer systems for
the cost of two Lear Sigler, ADM 3A
vwideo  terminals, or FIVE micro
computer systems for the
approximate cost of only two DEC
Writer lls

The arguments are strongly in favor of

the microcomputer trom wirtually all

points of view The microcomputer 1s

® More cost effective

¢ Dedicated to exclusive student use
{The G C T program doesn’t have
to be concerned with being pre
empted by some prion*y sk, an
experience one cannot escape as a
time sharing customer on a large
computer)

¢ A more effective system to teach
programming because of its simph
city of operation

¢ More easily repaired and mam
tained

¢ A system which can be utiized and,
taught to children by personnel who
are not computer professionals!

The computer has provenitselfto be a
powerful education device With the
advent of the TRS 80 micracomputer,
it s well wathin the reach of every
program for G C T children




DANIEL BARSTOW

Every Saturday childre from a number of
towns throughout Cornecticut travel by
bus to the top of Taicott Mountain They
have been selected by their elementary
and secondary schools as students with
special interests or abilities 1n science.
They are participating in a unique and
exciting program at the Talcott Mountain
- Science Center

Situated at the top of Taicott Mountain
ndge in Avon CT, the Talcott Mountain
Suience Center is a regicnal center for
science education It has a cluster of sci-
ence laboratones and classrooms, a staff
of specialists, and a wealth of materials
for science exploration Students go te
the Science Center to learn by doing—to
become involved in real scientific iNvesti-
gation

in the Saturday program for gifted and
talented children, most of the students
are working on independent projects
Some students are building electronic
gadgets In the radio-electronics tab, or
tracking the OSCAR satellite for amateur
radio communication from the ham
shack In the evening, astronomy stu-
dents are using the Science Center's
telescopes and developing astrophoto-
graphs in the darkroom For meteorolog-
ical research the center has a complete
weather station, receives weather data by
Teletype, and atfords a 360° panoramic
view of weather conditions throughout
central Connecticut The woods and
ponds around the center proviue several
ditferent ecosystems to explore. In the
alternative energy lab, students experi-
ment with solar cells, or build windmulis to
generate electricity Of special interest to
readers of onComputing, students inter-
ested in computers use the Science Cen-
ters PDP-11 mimcomguter and Appie It
microcomputer

The PDP-1110 (Digitai Equipment
Corporation) 1s a mimnicomputer capable
of serving six Independent users at the
same time Users can select from over
100 programs avaiable in the program
hbrary or can write and store their own
programs Though the mainframe of the
PDP-111s located in a corner of the Com-
puter Sciences room, terminals can be
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The Talcott Mountain Science Center

connected from several other rooms at
the center simply by piugging the terms-
nals into special outlets Terminals can
also be connected to the PDP-11 by tele-
phone (several s¢ "ols rant computer
time from the center)

The Apple Il 1s a single-user micro-
computer Itis small and portable enough
to be carned from room to room, or even
to schools served by the Science Center
The Apple Il has a cassette tape recorder
and a floppy disk drive (5 inch diskette)
for auxihary memory The sound and col-
or graphics capabiiies are special fea-
tures of the Apple The center also has a
Heathkit H11 microcomputer, and two
digital logic labs With these facilities, a
wide varety of computer-related activ-
ities can take place

Games and Simulations

Many students begin their use of the
computers by exploring the various
games and simulations avaiable on the
computers With a brief introduction to
the procedures for running programs,
students are soon independently (and
enthusiastically) play:ng games and sim-
ulations such as ASTRO (a simulated lu-
nar fanding), POLLUTE (a water poliution
expenment), and ANIMAL (in which the
computer uses logical thought to guess
which animal the user 1s thinking of)
These programs have been selected or
developed at the center specifically for
their value 1in science education . and the
students clearly enjoy their use.

Many of these programs are used in
the context of other Science Center act v-
ties Bill Danelson 1s Assistant Director
of the center, and ts In charge of the gifted
and talented program He is also the staff
member with primary responsibiiy for
the computer resources. Though his
background 1s 1n astronomy and mete-
orology, he has been involved with the
center's use of vanous computers since
1969 Darelson describes the use of the
lunar landing program. “Before they play
ASTRO, many of the students have seen
our wdeotapes of the Apollo fiights,
they ve observed the moon through our

telescopes, they've done a “Icst on the
moon” activity, and they've created mod-
els of lunar craters in the classroom.
Then they finish with their own lunar land-
ing It's a very exciting thing, they really
are piloting the lunar module at that point
The visual images are important to help
the computer's printout come alive.”

Another instructional program s
WEATHERWISE it was written by Dan-
16lson to help students learn how to inter-
pret weather data Several individuals or
teams may play Each team must pilot a
ship across the Atlantic Ocean from New
York to Iceland As they trace their pro-
grams on maps, students tell the com-
puter in which direction they would like to
travel for the next four hours The com-
puter calculates the new locations, and
also reports the local weather conditions
Tne students must use this information
and apply therr knowledge of weather
maps to avoid the storms over the Atlan-
tic More than one ship and crew has
been lost at sea over the years

For more advanced meteorology stu-
dents, there is a program to simulate
cloud seeding Students input control fac-
tors such as rain droplet diameter and
concentration, and cloud thickness The
computer caiculates the amount of rain
produced over a given penod of time The
students must try to determine the opti-
mum conditions for cloud seeding. John
Porter, a statf meteorologist, 1S revising
the program to include the etfects of up-
drafts and downdrafts He also would Iike
to use Apple high-resolution graphics tco
show the formation of the clouds and the
faling rain

Computer games and simulations en-
able students to “expenment” with sci-
entific processes that otherwise might be
impossible to experience in real hfe Ge-
ology students use a program that simu-
lates radioactive decay rates for selected
matenals (certainly saler than expen-
mentation), and run a program that com-
presses geological time into one year
Ecology students learn about biological
mutation rates with a program that simu-
lates fruit fiy (Drosophila) reproduction
This 1s often done along with expenments

=
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with ving fruit flies The computer simu-
lation can compress the months needed
for several generations into the bnef pen-
od of ime needed to run the program

The staft of the Talcott Mountain Sci-
ence Center has also had to learn how to
use these programs The center employs
about fifteen full-time science teachers
Only a few of them had any expernence
with computers before starting atthe cen-
ter They are specialists In other fields of
science, and have learned about comput-
ers on the job Expernence has shown
that it 1s easy for teachers to learn how to
use both the PDP-11 and he Apple Il
computers It has also been found that
the individual staff members acquire dif-
ferent levels of computer literacy, accord-
ing to their own needs and interests By
now, all staff members at least know how
to run programs approprniate to their par-
ticular fields of science Some of the staff
also know how to wnte programs in BA-
SIC, and have worked on programs to
serve particular instructional needs The
three staff members who do most of the
teaching about computers have Fid
more extensive experience with comput-
ers (mostly atthe Science Center) In any
case, there 1s a shanng of expertise
among the staff members, and the com-
puters are used to some extent in all
areas

Data Analysis

Several of the Science Center's instruc-
tional activities take advantage of the
computers’ abiities to analyze data In
one such activity. students launch
helium-filed balloons to determine wind
speed and direction They use a theodo-
hte and stopwatch to accurately measure
the changes In balloon positions over
time The students run a special program
on the PDP-11 to analyze this data and
calculate the observed wind conritions
One group of students used balloon
launch data from several locations to
study pollution dangers associated with a
proposed interstate highway The study
became one of the factors used in a deci-
sion to relocate the highway away from a
group of water reservoirs
The center has solar prominence and
sunspot telescopes, as well as a solar
spectrometer Various programs are
used to analyze sunspot activity and cal-
culate solar temperatures Programs like
these help students interpret and under-
stand research data
Chronobiclogy is the study of biciogicat
processe. as they rhythmically change
with time For example. temperature In
human bodies varies acco: ding to regular
Gﬂﬂtterns throughout the day, plants blos-
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som In annual rhythms, the human men-
strual cycle 1s approximately twenty-eight
days (Chronobiology should not be con-
fused with the pseudoscience of “bio-
rhythms ") Science Center students use a
range of equipment to study rhythms in
plants, animals, and humans The com-
puter 1s an essential tool for this study

Or Donald P LaSalle, Director of the
Taicott Mountain Science Center, has
been a pioneer In educating children to
use biological measurements to learn
about their own circadian (daily) rhythms
LaSalle comments, “The computer 1S to
chronobiology as the telescope was to
astronomy Galileo’s telescope enabied
him to see detail precise enough to rec-
ognize the true nature of the solar sys-
tem The computer enables us to study
large enough amounts of biotogical data
to recognize subtle changes Before
computers, sophisticated chronobiologic-
al research was virtua”, unpossible With
computers, even elementary school chil-
dren can take their own biological mea-
surements and rin the data analysis
programs " This information can help stu-
dents recognize therr own daity rhythms,
and understand how these rhythms affect
their daity hives

Student Programs

After a few sessions working with the
computers, most students are eager to
learn how to write their own programs n
the Saturday program, students may
choosn to participate in a six to twelve
week session on computer programming
The emphasis is on applying the comput-
ers to the students’ work at the center

BASIC 1s the programming language
used for both the PDP-11 and the Apple
Il (some of the more advanced students
opt to tearn machine language as well)
Though BASIC has some mitations, stu-
dents find 1t easy to learn and apply

The staff has found it heipful to use a
“read-modify-write” sequence to teach
particular commands. in the case of
FOR-NEXT loops [a loop 1s a type of
computer language structure in which the
computer repeatedly cycles through a se-
nes of instructions], for examnie <ctu-
dents first read a simple program which
contains a FOR-NEXT loop., while the
teacher demonstrates its use Next, they
observe the effects of modifications in the
program, such as moving the NEXT
statement Finally. the students wrte
therr own programs using FOR-NEXT
loops This sequence can be applied to
any command, and helps students
progress from the concrete to the ab-
stract

Some early programs include mathe-
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matical calculations such as area and
average, graphic manipulations, word
quizzes, a coin toss simulation, and con-
versions such as Fahrenheit to Celsius It
takes just a few weeks of practice for stu-
dents to feel comfortable writing pro-
grams in BASIC

As students begin to work on longer
programs, the staft has found it important
to teach structured programming tech-
niques (Structured progiamming refers
to a particular approach, and techniques,
for writing programs that are logically -
gamzed and clear to understand—hu-
man readability 1s as important as com-
puter readability Students are shown
how to use a “top-down design,” which
involves breaking the overall program de-
sign into smaller, more manageable sec-
tions These sections can serve as the
basis for “block-structured” programs
REMarks are used o indicate the flow of
control in the programs, and explain the
operations of sections that might be con-
fusing or unclear A heading s required
on all student programs to indicate the
name of the program, the author, and a
“save untl” date (student programs are
periodically purged) Preferably the
heading also includes a list of variables
and a brief description of what the pro-
gram does. There are some limitations on
the use of “true” structured programming
techniques, because BASIC lacks certain
control structures such as WHILE and
UNTIL loops Nevertheless, the staff has
found 1t essential to specificatly teach a
logical approach to program design Oth-
erwise student programming projects be-
come confusing and unmanageable

Many of the students’ programs are re-
lated to other areas of interest. A student
who has had some experience flying air-
planes i1s presently writing a game pro-
gram which involves a simulation of the
arrptane’s controls Varnous different sce-
nanos can take place, and a successful
fight requires careful calculation of fight
direction, wind speed, fuel consumption,
and aititude

An ecology student, who had been
studying about the predator-prey rela-
tionship of rabbits and foxes, recently
made a computerized model of a forest
The program calculated the total popu-
lations of rabbts and foxes, tased on
such factors as initial populations, food
available in the forest, rainfall, and natural
disasters Defining these interrelation-
ships in mathematical terms became the
focal point for a careful ecological anal-
ysIS

Lisa Barnhart, a high school student,
used the computer to study the correla-
tion between crime and weather She
based her study on crime statistics from
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the Hartford police, the state pohc‘l, and
the FBI, along with weather data for & five
year pertod Quoting from her summary
report “The temperature had the gredtest
influence on cnme It had its largest effect
on larceny, then In descending order, on
aggravated assault, burglaiy, and rob-
bery Precipitation, strangely enough,
had a great effect on two crimes robbary
and burglary | had anticipated a lowe”
crme rate when there was more precip-
itation ”

Michae! Dowling. another Science
Center student, 1s working on a program
which will calculate the orbits of planets,
comets, asteroids, and other orbiting ob-
jects. using the Laplacian method The
caiculations are based on position data
from three precise observations through
the center’'s 32-centimetar reflector tele-
scope

A geoiogy student wrote a program to
identify rocks based on descniptive data
By asking questions about rock charac-
tenstics, the program Is able to identify
several types of rocks The classification
scheme underwent severat revisions as
the student leamed more about rock clas-
sification systems

The color graphics of the Apple Il offer
powerful capabilities that the students en-
joy explorning In some cases the students
experiment with kinetic art, manipulating
the graphic images under program con-
trol One group of students used the Ap-
ple to display a graphic image of the sun
and indicate the placement of sunspots
according to dally observations Therr
program attempted to dupiicate the cor-
rect motion of the sunspots

A project not yet completed 1s the stor-
age of star position data in the Apple Il
Users wili be able to specify particular
areas of the sky, and the Apple |l will use
high-resolution graphics to plot the ap-
propriate stars in thes correct positions
When it 1s completed, the Apple Hl can be
easily carried to the center's observatory
to facilitate stargazing

Though some of these programs may
seem farrly sophisticated, few of the st -
dents had any experience with comput-
ers before going to the Talcott Mountain
Science Center Once students are famil-
iar w.th a programming language such as
BASIC, wnting pragrams is not a difficult
process The focus of their work usualiy is
on designing the algonthms, or proce-
dures, which form the basis for the pro-
gram Thus the emphasis 1s prmarily on
scientific understanding of the problem
Actually wnting the program (and imple-
menting. testing, and debugging) -
volves time and work, but I1s rarely too
ditficuit for the student to handle
@ ~'te major probiem with computer use
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at the Science Center Is providing suf-
ficient computer access tme to the stu-
dents In spite of the avallabiity of six
PDP-11 terminals, the Apple 11, and a few
other computer resources, demand for
computer time s higher than the supply
There are several aspects to the solution,
none of which completely allevtate the
problem The computer programming
class has a lower student capacity than
some of the other classes—twenty stu-
dents (with two teachers) Is a maximum
With the Apple, and four or five terminals
to the PDP-11 (some terminals are usu-
ally used by other classes), this provides
a student/computer ratio of about four tc
one Sometimes students work in groups,
and there IS a sign-up procedure to take
turns The center also uses studenttutors
to help answer questions, both between
turns and at the terminals It's important
to remember that the off-ine time 1s aiso
vital to the program development pro-
cess Students needto study the problem
and design the program before sitting at
the terminal. Also, corrections and im-
provements can often be seen more
clearly when the programmer gets away
from the immediacy of the keyboard and
printout

Hardware Projects

“We definitely are software oriented.” re-
ports Danielson “It's clearly easier for
students to write their own programs than
to design hardware construction projects
However, a number of our students have
gotten invoived with hardware design and
use our electronics lab to build computing
machines "

The Science Center has a few com-
mercial digital logic labs, which help intro-
duce students to the theory and practice
of digital design The center's first micro-
computer was a Heathkit H11, a kit built
by a group of students Other students
hava built computer kits for personal use
With the help of Bob Judd and Al Vitiello,
the center's electronics specialists, some
students have designed and buit their
own computers.

Tom Birdsall 1s a high school student
from Andover CT He descnbes his ex-
peniences with ‘homebrew” computers
“Two and a half years ago | felt that |
wanted to learn how computers worked
by butlding a microcomputer—not from a
kit. but from scratch My computer is
based on an 8080 microprocessor, and
has 1 kilobyte of programmable memory
The first version was buit on a proto-
board My second versich features a
case and a switch register for input/out-
put Thoughit is currently imited to math-
ematice! manipulations, in the future |
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hope to use my computer to synthesize
music, control remote eguipment, and,
above all, as a general-purpose home
computer "

The Saturday program is certainly the
most intensive experience students have
with computers at the Science Center
Yet 1t shouid not be thought that only the
“gifted and talented” can learn how to use
computers Throughout the week the
center offers numerous other computer-
related services to educational insttu-
tions at all levels (itis important to keep
in mind that the computer is just cne of
many instructional and investigative tools
used at the Science Center.)

Computer Literacy

Some schools contract the center to
teach basic computer hteracy, either 1n
the schools or at the center The purpose
1s to expose students to the capabilities of
computers, and to provide some exper-
ence in their use The mnimum s a three
session sequence, which includes an In-
troduction to computers, a chance to play
some computer games and simulations,
and some introductory expernences with
BASIC. Several schools rent computer
time from the center, with the benefit of
access to its weaith of science-related
programs The Board of Education in
Southington CT recently purchased an
Apple computer, and has contracted the
services of the Science Center to help
them learn how to use it in their schools
Staft member John Porter travels twice a
week to Southington to teach students
and teachers how to use the Apple and
how to program in BASIC He also offers
suggestions on how to apply the comput-
er, especially in science education Por-
ter enjoys using the computers, and his
enthusiasm is an impostant factor in turn-
ing kinds on to computers

Research

For several years the center has been
involved with research on solar energy
Two of the buildings at the center have
solar panels providing some of their ener-
gy needs The new “Solar-heated Chro-
nobiology and Appropriate Technology
Laboratory” has several banks of active
solar collectors on its roof They provide
all of the hot water and 50% of the space
heating energy resources In addition to
collecting information about the efficiency
of these panels, the center alsc operates
solar instruments that measure directand
diffuse sunlight throughout eachday The
data from these measurements 1s being
collected and analyzed by computer to
help determina the potential for solar en-
ergy in this area
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Other agencies have contracted the
use of the Science Center's computer for
analysis of research data The American
Radio Relay League conducted a Study
of its members {amateur radio operators)
to determine thew interests, activities,
and purchases related to hamradio Over
3000 responses to the questionnaire
were received. and analyzed at the cen-
ter by tre PDP-11 The PDP-11 1s used
for most of the research because of the
large capacity of its two hard disk drives
{2 4 megabytes of information oer disk)

Administrative Applications

There also are administrative uses for the
computers The mailing list for the cen-
ter s news bulletins has been computer-
1zed This certainly speeds up prepara-
uon of address labels It also enables
selected notices to be sent to specific
people, such as elementary school prin-
cipals or science department chairper-
sons The computers also being used to
keep track of the center's inventory of
matenals Danielson 1s working on a staff
scheduling module, which should aliewi-
ate some of the problems involved {0 the
complicated process of matching school
needs. staff abilities. and Science Center
resources These administrative apglica-
tions are run for the most part at imes
when students are not using the comput-
ers

The Future

What about the future? The Talcott
Mountain Science Center 15 always ex-
plonng new areas of science education
Because personal computers ate be-
coming more popular, the center 1s likely
10 offer evening classes on the use of
microcomputers and how to program in

BASIC There may also be classes in dig-
ital logic for those nterested i hardware
experimentation

Since many pubkc schools are also
buying microcomputers, the center wil be
providing special traning courses for
teachers to learn how to use computers
This will include demonstrations of the
computer's applications in science edu-
cation Most of the science related pro-
grams developed at the center can be
used in other schools, even if they do not
have the extensive resources available at
the center

Some hardware acquisttions are lixely
A light pen, bit pad, or other graphic mnput
device would facilitate the use of Apple
graphice The Apple's existing 16 kilobyte
capacity of programmable memory Is
inadequate for some applications, so an-
other memory card will probably be pur-
chased to expand capacity to 32 kilo-
bytes Since a number of the center's
instruments are analog devices, analog-
to-digital (A D) converters are needed to
interface these instruments with either
the PDP-11 or the Apple i (Analog refers
to continuous change. such as a moving
second hand on a clock Digital refers to
counting by specific numerical incre-
ments. such as the changing time in digt-
tal watch dispiays Most computers can
process data only in digtal form) The
center may also explore the use of
speech generation and speech recogni-
tion devices

The most important aspect of im-
proving the educational uses of the com-
puters 's new software Some programs
will be purchased. especiaily since the
boom in microcomputer use s motivating
software companies to make avarable
more programs However it hasbeenthe
Science Centers expenence that pro-

grams applicable to its needs are best
developed by the staff

Bob Judd, head of the ham radio sta-
tion, ts writing a program to use the Apple
II's speaker for a Morse code drill Anoth-
er staff member 1s writing a program to
display various electronic circutts and a
chart of calculated values at different
points in the circuits. This Is N response
to some student confusion related to voit-
age and current in circuts  Staff mem-
bers are also working on a program to
plot data from weather stations on a
computer-genierated map of the United
States (based on map generation pro-
grams in BYTE magazine, May and June
1979) The computer has even been pro-
grammed to perform magic, as part of an
evening course on “Science and Magic”
{See “Magic for Your Micro” in the Fall
1979 onComputing  ed]

The computer 1s definitely having an
impact on science education At the Tal-
cott Mountain Science Center. comput-
ers have been used for ten years, and
have become an integral part of the way
science 1s taught The computer (s a pow-
erful, multipurpose tool that expands the
intellectual reach .. both students and
teachers To quote Dr LaSalle, “The ba-
sic phitosophy of the Science Center s to
involve students in scientific exploration
We have found the computer to be an
essential tool In this exploration ”

Dan Barstow was a teacher at the Talcott
Mountain Science Center A fluent
speaker of Spanish. he currently is
Project Director for a bilingual gifted and
talented program in Hartford He also
masquerades as Merlyn the magician,
performing feats of prestidigitation




Computeronics: A Course in Computer Literacy

PRISTEN BIRD

Computer education 1s now considered a
prionty in education for all students, es-
pecially for the grfted and talented The
Nationai Council of Teachers of Mathe-
matics surveyed educators, parents, and
community members to determine prior-
ities for school mathematics in the
1980's The majonty sad that the curncu-
fum should emphasize problem solving,
while 90% said that tha types of problems
taught should be those that can be solved
by computer Development of computer
hiteracy was outranked only by mathe-
matical apphcations. This emphasis 1S
particutarly pertinent for the 2.5 million
gitted and taiented students in the United
States. In addition, the increasing avail-
ability of computers—particularly of mi-
crocomputers—in homes and schools 1S
encouraging educators to find ways of
maximizing their use in the classroom.

In 1974, the Gifted Child Project in Tai-
lahassee, Florida, was federally funded
by an ESEA Title IV-C grant to create
mnnovative instruction Between mid-1974
and 1981, the Gitted Child Project devel-
oped two courses for gifted and high
achieving sixth and seventh grade
students—Thinkology and Computeron-
ics This article will focus on the Comput-
eronics program

Computeronics was developed to pro-
vide students with a perspective about
computers—to fearn a simple program-
ming language, to use computers to
solve problems, and to have an accurate
conception of the role of computers within
their lives and In society in general Fully
evaluated. federally supported, and ap-
proved by the US Office of Education,
Computeronice 1s a 35 to 40 hour course
in computer programming, problem solv-
ing. and iteracy To meet the goals of the
projact. the course was divided into two
modules Problem Soiving with Comput-
ers and Computers - Society

Problem Solving with Computers

This module consists of approximately 24
h{mrs of class time Students fearn a
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computer langauge, how to wnte pro-
grams, 2nd how to use the computer as a
prablem solving tool. BASIC was chosen
as the language because it 18 easy to
learn and is also widely used. Therefore,
the course Is eastly adaptable to many
different computer systems.

Students use the computer to apply
their programming skills in solving word
problems They spend as much as 80%
of ther time reading, completing activ-
ties, and writing computer programs at
their desks or at typewnters. The remain-
ing time .s spent in hands-on activities at
the computer.

Sidetrips, a book of over 40 brain
teasers and problems, provides addi-
tonai activities for students who finish
early The activities require that students
apply their programming skilis to probiem
situations. Students first determine If a
computer 1S needed to solve the problem,
then they go on to devise solutions A
given program may need debugging or
may require skills in graphics which stu-
den1s have not yet learned. Or, students
may be asked to study and decode a pro-
gram to determine Its purpose

Computers in Society

The goals of this module focus on infor-
mation rather than con skills Students
learn about the history of computers, their
present and future uses, and computer-
related careers. Computer view, the stu-
dent text, employs a magazine format
that includes articles, photographs, ad-
veriisements, puzzles, a glossary, and a
feature section on computer history This
module consists of approximately 15
hours of class time.

Computeronics was developed Ly
eachers, instructional designers, com-
puterexperts, and students From the be-
ginning, students pilot tested the mate-
rials They practiced skills, took mastery
tests, and checked their work, and, if suc-
cessful, continued If not, they tried a sec-
ond version of the mastery test The mas-
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tery approach remains an essential part
of the course.

Teacher Roles and Training

The management system built into stu-
dent lesson books, activities, and mas-
tery answer book allows students to
move at their own pace. Teachers can be
directive, faciitative, or both. One teacher
commented, "My summer school class
contains fifth through twelfth graders.
They're all working at rifferent levels, but
they can move through the course Some
need aimost no help; others require a lot
of my support "

To adopt the course, teachers need the
teacher matenials and two days of In-
service training They are trained to use
the course as teachers and as students.
They work through the lessons and activ-
ities, experiencing the joys and frustra-
fions of a successful RUN or a nagging
51Syntax Error.” After compisting the in-
service, one teacher remarked, I figured
if my sixth graders can learn this, | can
t0o. | was exhausted afterwards, but |
walked about three inches off the
ground.”

Conciusion

As of mid-1981, Computeronics is the
only computer project that is officially ap-
proved by the US Office of Education to
join the National Diffusion Network. The
purpose of the Network 15 to support the
distribution of projects that have proven
their effectiveness Computeronics wilt
continue to provide three important ser-
vices (a) inservice training for teachers,
{b) cost-eftective matenials, and (c) assis-
tance to schools to meet local needs and
state/federai mandates

For more informaton about Comput-
eronics contact Pristen Bird, Director,
Gifted Child Project, 2757 W. Pensacola
Street, Tallahassee, Flonda 32304
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5 Getting Started

A school. a shstrict, or a state may be convinced that computers are needed in the system but no one is
really sure how to seiact appropriate equipment, determine an adequate budget, or evaluate the neads
of the children and teaching st~ff. The articles in this section describe some possible approaches.

in Bringing Microcomputsrs Into Schools, George Ropes and Henry Gaylord discuss how to get
runding, where to look for software, what equipment to buy, and how to start a microcomptiter curriculum.

Statewide Educational Computer Systems: The Many Considerations by Kevin Ha .. .ann describes
the Minnesota Educational Computing Consortium's plan for statewide support and acyuisition for educa-
“onal microcomouters A list of microcomputer systems and minimum specifications used to evaluate
them 1s included.

There are many questions a school system must ask when it first heings to ¢ 'nsider the purchase of
a smail computer. In Van Helps Schools Select the Right Computsr, Betsy Sta:.'  provides a systematic
approach to evaiuating needs. The Pennsylvania Department of Educanon he  equipped a van with a-.
array cf audiovisual paraphernalia and a media specialist. The van travels .round the state helping
districts evaluate their needs. A sample checklist and a series of 17 questions to ask about a computer
are inciuded
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Bringing Microcomputers

Into Schools

How to get funding and where to lock for software, what equipment to buy, how to start a

microcomputer curricult.n? These are some of the questions addressed in this article.

Q

George Ropes

Henry Gaylord

Box 533

Goldens Bridge NY 10526

chools are on ‘*he threshold of the

microcomputer age Not only high
scrools. but also junior highs 4nd elemen-
tary schools can share in the many benefits
microcomputers bring to education Educa-
tors are asking what they can do, what they
shoutd do. to make microcomputing capac-
ity available to their students This article
provides the information and procedures
educators need to leave “ground zero” and
join the ranks of those who have already
found how much a few microcomputers, or
even a single micro mean to a schoo!

Objectives

Those who have worked with microcom-
puters are strongly of the opinion that no
other single piece of equipment can do as
much for education The nearly unanimous
conclusion 18 that micros motivate Stu-
dents to a remarkable extent

They are unexcelied at teaching logical
thinking They provide frequent opportuni-
ties for students to demonstrate their cre-
ativity They are valuable in ali curricular
areas. not just In mathematics They pro-

renry Gay'cs . % ass stant nead Cisqua Schooi Bedford
NY He nas taught computer programming throughout the
schoor for MerCy Co-tega and for the Chappagqua Aduit
Schoat

George Ropes © corsultant on math for the gfted Put
nam/Northern Wastchester BOCES  adjunct professor
at Farimgh Dickinson Uniersity Teaneck NJ and siemen
tary matn coordinator Edgemont Schoot District Scars
daie NY

Aruitoxt provided by Eric:

11 POrmission.

vide effective, individualized review and
practice, with immediate feedback on per-
formance Learning about microcomputers
and how to use them may be the most valu-
able part of a student's schooling
A schoot contemplating a microcomput-
er program should set 1ts sights on accom
plishing at least on® of the following goals
increasing students’ cor puter literacy
Teaching students to write programs
Providing opportunities for learning through
simuiations and games
Teaching subject matter, such as mathe-
matics, science, soctal studies
Building skills in vocabulary, spelling, com-
putation, shape recognition
Uil and practice nn basics
The broader the scope and objectives
you have tn mind, the more thorough the
preparations and training should be Once
you have an idea of the direction to take,
two considerations have priority sources of
funds and choice of microcoinputer

Obtaining Funding

Schools have found a number of different
answers to the problem of funding Some
boards of education have put money for mi-
crocomputers into therr budgets Some
schoo! districts have applied for and ob-
tained federal grants under Title IV-C sec-
tions authorizing funds for career training
or for gifted and talented students Others
have convinced the local Parent-Teacher

nciatior 1o appropriate money for one
o nore microcomputers When the cost-ef-
fectiveness of a microcomputer 1S com-
pareci to that of a color television, videotape
equipment or even to a district's service
vekicles, funding problems are seen in bet-
ter perspective

r\' )

Choice of Equipment

Deciding on which microcomputer or mi-
crocomputers to purchase is important, but
not necessarily critical There are differ-
ences between micros as there are between
automobiles, but with each of the popular
makes you can expect yezrs of dependable
service

You shouldn't put off purchasing a micro
In the hope that a sharp price decrease IS
just around the corner Few people bel:eve
that microcompujer prices will corne down
the way calculator prices fell over the last
few years You can expect the next round of
microcomputer models to have greater ca-
pabihities at or near current prices |f you
want your students to start getting to know
and use micros, the time to begin is now!

For most schools, wz feel that decisions
on equipment should favor the solution that
accommodates the largest number of stu-
dents The experience of sitting down atthe
keyboard and operating the micracomputer
1s crucial to learning

We recommend that you have at least 8K
(approximately 8000 characters)of address-
able memory. You will do well to have arela-
tively full version of BASIC, the language
used by virtually every microcomputer Your
micro should be able to handie decimal
numbers, not just integers Choose color
capabiity 1f programs involving designs
and patterns are important to you

Current (April 1980) prices for the three
best seliing models are approximately as
follows
$850—Radio Shack TRS-80 Level 1l 16K
(The TRS-80 Leve! | 4K costs $499 If this is
the only one you can aftord, plan to spend
$250 to $350 to upgrade 1t to Levet I1)
$530--Commodore PET 8K {Based on cur-

E MC Microcomputing, June 1980, pages 104-106 Copyright < 1980 by Kilobaud M?c’rocomputmg Allnghts re<zved Repnnted
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rent 3tor-2 ofter
recorder inctuded )
$1195— Apple It with Integer BASIC or Ap
plesott BASIC 16k No fdpe r- order of
monitor included )

Check out the micros available at nearby
outlets Check on the expenence of other
schools 1n your vicimity A knowledgeabie
and interested person at a ocal store can
be a vaiuable aid to your microcomputing
program

.

to schools "o tape

Learning the La~guage

Afte. considening funding and the micro
computer model you should examine how
to use the microcomputer{s) in your schoo!
At teast one person should be famiiar with
the BASIC language which consists of
about 30 words, a dozen Symbois two
dozen tunctions punctuation marks and a
few rules for a~ting statemr2nts

Mastery of BASIC takes Iots of ime and
practice However theabihty townteasim
ple program 1n BASIC or to understand un
complicated programs written by others
can be acquired retatively quickly Knowt
edge of BASIC i1s valuabie tor introducing
the language to students and making minor
modifications 1n commercially avaslable
programs iti3 oftenusefuitochangeapro
gram so it 12 easier .- moredifhcult or more
appropriate for a given student or group of
students

It someone in your school aiready knows
BASIC you re well on your way to micro-
computer capabiiity However there are mi
nor differences between BASIC as imple
mented on time sharing terminais and the
BASIC of microcomputers, as weli as be-
tneen the versions of BASIC on vanous
makes of microcomputers

Startup and editing procedures differ
shghtly aiso Some functions are called by
ditferent names the ENTER key onone ma
chine might be RETURN on o other Gener
ally auttie practice and a few referencesto
the manual are aill it takes to smooth the
rransition

To earn BASIC from scratch 15 not a
mountainous undertaking First you mus?*
obta:.n a Good manual The best manual on
the market 1s BASIC Computer Language
by David A Lien It 1s published by Radio
Shack anft apphes specifically to the ver
s.on ot BASIC used on the TRS 80 Levet |
Thie version of BASIC does not include
snme of the commands and statements
fo,ndin the Lavel liversion of BASIC How
ever ' a separate volume Learming Leve!l
Compuss® Pubashings  tne author
vides al’ the changes—hne Dy ine and paga
by page o convertthe earher manual nto
one tnat teaches you Level It BASIC on the
TRS 80

“* you are using a PET microcomputer

0o
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get Hands on BASIC with a PET by Herbert
D Peckham McGraw Hill For those using
BASIC on an Apple I computer. the manu
facturer's Apple BASIC Programming Man
ual s the answer

But whatever microcomputer you have
and whatever manual you use bestresulls
come from sitting down at the computer
and working through the material page by
page Just asin most other learning expern
ences you tearn tastest and best by doing
Tms s n.t to demigrate courses that teach
computer programming

We have taught hundreds of students of
all ages and have found that the greatest
amount of learning takes piace when a
student practices what he learns on thé
computer 1n the days between class meet
ings Fortunately for teachers microcom
puters are portable They can be eastly
transported from ctassroom to c'assroom
or taken home

Does everv teacher at a school need to
know BASIC? Certainly not The more who
do tearn BASIC the better but microcom
puter use can be extensive 1n classrooms

finished

Programs on cassette tapes are refeired
to as software ' The amount of software
available for use in SChoo0!515 growing, new
tapes are coming on the market every
month Unfortunately program quality
vanes. some tapes contatn programs that
are excellent, some are tair, scme poor Itis
not easy {0 get responsible opinICns about
software in advance of purchase

Among the types of educational pro
grams available are
Demonstrations of math provesses
1Q building with synon ms, antonyms
Work with foreign languages
Spelling. vocabulary
Games requiring logical thinking
Simulations
Recognition of shapes letters
Anthmetic drilf and practice
Graphic designs

From time to time, this magazine and
others tn the field publish programs that
can be used or adapted for use in schools It
pays to keep abreast of developments by
subscribing to two or three of the leading

Creative Computing, Box 768-M, Morristown NJ 07960
Hayden Bouk Ca , 50 Eseex St, Rochetie Park NJ 07062

Soft inc, P sgh NM 03458
Micro Lear ¥, Bax 2134, M, MN 58001
Minnesota Educationsl Computing C 2620 8

MN 55113

11794,

Quevs, 5 Chapel Milt Dr, Fairlield CT 08432
Radio Shack (contact nesrset store)

Natioral Coordinatingg Center for Curriculum Development, Stata University at Stony Brook. Stony Brook NY
Program Design, inc , 11 ider Court, Greenwich CT 00830

Programma internationsl, Inc , 3400 Wilishire Bivd., Los Angeies CA 80010

The Program Store, 4200 Wisconsin Ave , N W., Washington DC 20016

Sottwara Exchange, 8 South Street, Miltord NM 03055

Table 1. Sources of cassette tapes in the educational lield

dway Or , Laudsrdai

where teachers know nothing of the lan
guage

Every teacher must know how to operate
the microcomputer and how to ioad pro
grams into it from cassette tapes inciden
tally the teacher need never fear that micro
computers will eventually ‘take over the
classroom Actually, the more computers
the more important the teacher becomes

Programs on Cassettes

You can connect each microcomputer {o
astandard cassette player whichisusedto
provide iong-term storage of programs The
process of entering programs via the cas
selte player 1s comparable in difficulty to
rgnning a fHim projector  After a
minutes instruction and an hour s practic e
the task hecomes routine 1 involves posi
tioning the tape to the start of a particular
crogram typing a ‘load’ command on tne
keybnard playing the cassette and waiting

few

untsi the computer indicates that loading s

el
l)l

periodicals The computerdepartmenis ot a
few universities have sta:ted to make avail
able information about educational pro
grams at all levels as have education de
partments in a few states

Table 1 hsts compames and Organiza
tions that distnbute educational software
The histing 15 representative only, 1t does
not purport to include every company that
otfers programs you might use

Be sure any programs you order are for
your particular microcomputer Programs
are npot interchangeable between makes of
computers A TRS 80 Level | program can
not be used on Level Il Sunidarly programs
for Apple 1l with integer BASIC dont work
on Appie 1l with Apptesoft BASIC

The demand for educationally based mu
crocomputer programs s Such that new
programs nnginated at your ~chcol may be
useful 10 many other systems
Someone on your staft -or among your stu
dents —may develop better programs than

sc.houol
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soma of ruse that exist today

Utilizat'on

Given a school with pne or more mMiCro
computers given oneor more teachers who
know BASIC and given a set of good pro
grams what s the best way to depioy these
resources? How 1s capability transterred In
tc day to-day operation? There are several
possible procedures

Microcomputers may be placedin agiver
location where ciasse3 can be scheduied
for specitic computer programming les
sons Incividuals can come to that jocation
for specified perniods of time, usually on a

sign up in advance basis

Must someone be presant at ail times to
supervise students? Some scnools have
made arrangements for suCh supervisicn
but many have found 1t unnecessary MiCro
computars are relatively foolproot Pro
vided no more 'har two students are as

O
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signed to one miCro at one time, experience
has shown that they work well by them
selves

Another common procedure IS 10 use an
audiovisual cart to move a microcomputer
from room {0 room On a scheduied basis
This allows the teacher to use the computer
to demonstrate a-given lesscn or to assign
students 10 or 15 minutes each on the com-
puter Ditterent students can work with dit
ferent programs Students. even as young
as second-graders. QuiCkly learn how to In
sert and run tapes

A network controller for the TRS-80 di-
rects the loading of progra™ 3 into as many
as 16 microcomputers 1n a single class-
room Such a setup permits working with a
class as a unit and also lets each class
mernber interact individually

Junior high and elementary schools have
fo'ind it advantageous to have a knowl
edgeable high sctroof student work with

their students The high school student can
teach BASIC or act as a resuvrce person for
a computer club” Parents with some
background tn computing can be of assis-
tance at all levels Information on special
programs or counse! on long-range objec-
tives may often be obtained from a consul-
tant in the field

The Future

Each schocl needs {0 work out the proce-
dure or combination of procedures for mi
crocomputer impiementation that best
suits its particular needs Whatever the
needs are today, 1t 1s safe to predict that
they wili be ditfferent and greater tomorrow
The numbers of students who are turned on
by microcomputing will convince you to get
more micros and expand your programuntil
the majonty of students acquire the com-
puter capab ity that wili virtuaily be a sine
qua non fc hife in the 21stcentury B
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This articie describes the Minne-
sota Educational Computing Consor-
tium's (MECC) plan for statewide
support and acquisition for educa-
tional microcomputers and focuses
on the need, development and imple-
mentation of apian.

Aithough the utilization of micro-
computers in education is relatively
new, within the next few years we can
expect an exponentiai increase in the
number of microcomputers soid to
educational instituticns. The growth
is being spawned by & number of
factors including the decreasing cost
of microcomputers coupled with their
increasing capabilities and the rapid
growth of their use in a variaty of
fieids throughout the country. An-
other important factor is the micro-
computers' independence from a
mainframe system which increases
its portability and eliminates many
communications-related probiems,
as well &8s the elimination of the

Kevin Hausmany, Instructional Coordinator,
Minnesota Educational Computing Consor-
tlum, 2520 Broadway Dr , St Paul, MN 55113

Statewide Educational
Computer Systems

The Many
Considerations

Kevin Hausmann
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“limiting rules” needed on central
systems.

Tha potential of microcomputer
applications' has attracted the atten-
tion of hundreds of vendors ranging
from garage hobbyists to major
mainframe companies as evidenced
by the attendee’'s at personal
computing fairs and National Com-

]
Microcomputers will also

follow the paths of other
nev. technologies, mean-
ing, many of the current
microcamputer manufac-
turers may go out of
business within a year or
$0.

puting Conferences. The resulting
number of different systems makes it
very difficult to stay abreast of current
developments. Microcomputers will
also foliow the paths of other new
technologies, meaning, many of the
current microcomputer manufac-
turers may go out of business within a
year or 80, making it very important
for microcomputer purchasers to be
aware of manufacturer and vendor

stability.
ability 59

Many educators view the micro-
computer as a panacea for a variety of
educational itls resulting in expecta-
tions which are greater than system
capabilities. In many cases, the use
of systems will be impeded by a lack
of hardware or software features. In
addition, applications software de-
velopment and instructional support
will not keep pace with the initial
movement to microcomputer usage.

In order to meet the needs and
address the problems defined above,
MECC set up a special task force to
accomplish thefoliowing:

1. To conduct a survey for as-
sessing the current and future
microcompitér uses  and
needs of MECC users.

2. Todetermine the strengths and
weaknesses of microcomputer
utilization in various instruc-
tional computing modes and
environments.

3. To provide demonstrations of
microcomputer use for in-
structional A urposes.

4. To coordinate and disseminate
information regarding pilot
programs using microcom-
puters

5. To prepare recommendations
regarding the potential for
large scale acquisition and

Q ‘ .
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Statewide, con't...

utihzation of microcomputers
and the appropriate roles and
responsibilities for MECC
To begin addressing these objec-
tives, the task force divided the tasks
into three components. hardware,
systems software, and apphications
software Several Minnesota vendors
were contacted and asked to supply
systems for examination. evaluation
and experimentation Fourteen sys-
tems were evaluated by the task force

Microcomputer Systems Evaluated
ALTAIRATTACHE
ALTAIR 88-1301
ALTAIRMULTI-USER
ASTRAL 2000
IMSAI VDF -80/1000
NCR 7200
OLIVETTI P6060
PET 2001
POLYMORPAICS 8813
PROCESSOR-TFCH SOL
RADIO SHACK TRS-80
APPLE Il {Integer BASIC)
TEKTRONIX 4051

TERAK RT-11
A< a starting point, the task force
de‘ned a ‘minimal  educational
system " The minimal educational

system must have
al Amicroprocessor
b} 170 device(s) The system must
inctude an ASCI! keyboard and
printerand/or monitor
c) A permanent file storage de-
vice This can be of the form
fioppy disk. hard disk etc
d) A vendor supplied operating
sysiem
€e) The BASIC programminn lan-
guage must be supported
f) At least 12K of user memory
must be available This ex-
cludes memory space required
for the operating system and
the language processor(s)
All components, software and
hardware must be docu-
mented This must include in-
structions on the oOperating
system. a language manual
and setup and maintenance in-
structions of the system
Oniv those systems which met
these specificatrons were consi-
dered This definiticn also helped
vendors identify which features are
required in a system for educational
purposes
In looking at software features
the task force considered boath
whether or not a system had a partic-
uiar teature as weli as how important
that featuie was to users Over fifty
software features were identified and
r‘llacsmed as to importance for two

ERIC

o]

Aruitoxt provided by Eic:

types of usage. Computer Science/
programming and applications/pro-
gramming.

The computer science’/program-
ming classification was defined as
the use of a microcomputer system to
meet the needs of secondary and
post-secondary computer science
instruction Involving such topics as
advanced programming, operating
systems, compilers and assembly
languages. This IS a system used pri-
marily by those who are interested in
studying the computer system itself,
therefore software flexibility s
important

The applications / programming
classification includes using the
L.

The applications/program-
ming classification in-
cludes using the micro-
computer for running ap-
plication programs as well
as writing and running
simple BASIC programs
for problem solving in
eismentary and secondary
schools.

microcomputer for running applica-
tion programs as well as writing and
running simple BASIC programs for
problem solving in elementary and
secondary schools This mode re-
quires the capability to run programs
which generally range from 8t0 32K in
corerequirements Since this system
would aiso be used to run programs
simiar to the library programs on the
existing tirneshare system, down-
loading capability 1s highly desirable,
it not essential

In trying to evaluate microcom-
puters against these classifications
of use, each feature was given arating
of essent:al, desirable, or no! neces-
sary for the two classifications as
def red above Each microcomputer
was given a yes Or nO SCOre on each
software feature By combining the
importance scores with the yes-no
scores. It was possible to give each
microcomputer a scftware feature
score for both classifications of use

Since BASIC 1s the most often
used language the task forCe aiso
attempted to evaluate the microcom-
puter's BASIC language features and
capabilities which they deemed 1m-
portant Test scripts were prepared
and run on each of the fourteen
systems

Ten scripts were prepared The
scripts were divided into two cata
gories, those that tested BASIC tan-

61,

guage features, and those which
tested performance BASIC features
scripts inctuded sequential file hand-
ling, random access file handling,
chaining, time function, string func-
tions, matrix operations, and format-
ted output. The BASIC performance
scripts included time required to
complete computation (caiculate
number of primes from 1 to 2000),
number of mathematical functions
available; and time required to
generate and sort 100 numbers.

In looking at hardware, some 40
features were defined and each
system was rated against these.
Some of the typical features included
were: K-bytes of RAM, ROM, or
PROM; available user memory; chip
type; add time; availability of RS-232
interface and areal-time clock.

in addition to working with
vendors, the task force evaluation of
systems included a user survey which
was developed and administered to
teachers in the state who were using
microcomputers in ther classes.
Questions dealt with types of usage,
features of the microcomputers
which were particulariy desirable, and
problems which were encountered
with their systems The major weak-
nesses of microcomputer systems
currently in use seems to be the avail-
ability of CAl languages, ability to
perform repetitive calculations, and
the storage and movement of large
data files However, the majonty of
instructional computing can be ac-
complished quite well using micro-
computers

The major weaknesses of
microcomputer systems
currently in use seems to
be the availability of CAl
languages, ability to per-
form repetitive calcula-
tions, and the storage and
movement of large data
files.

Once done with defining needs,
coliecting data on microcomputer
systems, and surveying current
microcomputer users the task force
made the following recommenda-
tions regarding microcomputers

#1 State Contract

One specific microcomputer
system should be avaiiable to
ali Minnesota educationally-
related agen.'es through a
state contract

#2 Support

Instructional service support
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for selected microcomputers

shouid be defined and in-
creased to the same level as s
currently available for large
timeshare systems
Microcomputer Technology
MECC should continue to
analyze and evaluate micro-
computer hardware and soft-
ware technology, and dissemi-
nate information to the Minne-
sota educational community
On October 15, 1978, MECC and
APPLE Com suter, Inc signed a con-
tract for APPLE's 32K, disc-based
Applesoft microcomputer system
]

Educational computing
service agencies must de-
velop plans early if they are
to cope with the fast-
growing microcomputer
industry.

MECC anticipates about 400-500
units to be sold by APPLE through
MECC to educational users in Minne-
sotaduring the current year

Educational computing Service
agencies mus develop plans early if

they are to cope with the fast-growing
microcomputer industry There 18
absolutely no indication of this
growth trend slowing down The fear
that service agencies will no longer be
needed is totally unfounded Users
will still need the software support
that they have in the past However,
service agencies will have to redefine
what they call "service” or “support "
There are four major areas of micro-
computer support that must be con-
sidered

1 Purchase, installation, main-
tenance, and documentation of
the system

2 Training in system operations,
use of application packages

- - _

MECC

The Mirnesota Edycalonal Comgputing
C ~sartum (MECCH was created in 1972 Sut of
yecern Dy *he governor and legistature that
edy-ational computing needed a centrat sourre
© ol cordingtian for ptanping and a mechan.em
o msurethat ali egucational institut ons ~'ne
siate wouid have equai oppertun ty of access to
computing services fof both instruct:onal and
a1 n.strat.ve programs  The Consortium s
memhe-sh [ ircludes the Unversity of M:nne
5.'a 15 fampuses’ The Minnescta State Un
(w50, S.atam (7 campuses) the Minnesora
Commumty Lohege Syster11Bcampuses) the
M. rasgta Department ! Education trepre
sart rg the states 436 indepardent st hoo!

4gtr ~tg: ang the M ne.'a Department
Acr ~istatiun Minnessta s tre uniy state =
cnp s ountey NAving @ rentta’ organ zanas for

_s_e7 nat ng ady_adtiond’ cMpLt g ALt vibes
arrrssa eyers ‘edytat v
The MEC st a Seteomy DS 7

and programming larguages.

3, Acquisition, conversion, de-
velopment, maintenance, doc-
umentation and dissemination
of applications packages.

4 Response to questions, prob-
lems, and requests regarding
microcomputers.

It 18 hoped that the comments
related here will be of help to agencies
faced with the problem of servicing
microcomputers
Note Atask torce report was printed by MECC,
and contains the Task Force research, evalua-
tion, recommendation and the invitation for Bid
tor microcomputer systems A second revision
of this report will be avaiable soon Contact
MECC, 2520 Broadway Orive, Lauderdale,
Minnesota 55113 for more intormation

T !

atfers a variety of servicas 10 consortium
members Atechnicalstalf operatesthe larges!
o! Minnesotas computers dedicated to in
struct onal computing a Control Data CYBER
73 time sharning systiem The MECC Timeshare
System .3 currently configured tor 375 user
ports and serves about 1100 interaciive
term:nals |ocated n schools and colieges
across the state A iarge multipiexing com-
munications network provides the foute by
which MECC users access the Timeshare
System whether they are a few mifes from the
M.n-eapolis St Paul computer center or hun
sedsof m esawa nsear the Cananan border
The MECC User Services staf! of instructional
o+ rdrators heips users learn to make better
.se 7! the computer by wisiting school and
-al'ege s 'fs  conducting workshops  pro
v 1ing oOver the phone consuihing  Serv. @
pub shing newsletters and produsing wrtten
$c,mer tatign for programs o tne MECC
TeagnaeSyster sceotra brary




Van Helps Jchools Select The Right Computer

Betsy Staples

Which s the best computer’ Which
sottware should we buv’ What can we
actually do with a computer” How can we
teach people to use it Who wiil vt when
1t breaks?

These are only a tew of the questions
that contront a school svstem when it first
begins to consider the purchase of a small
catmputer o camputens for Cldssroom use
Sometimes the questtons are never
answered adequatehy Sometimes teachers
and students dare unhappy with computer
hardware and software chosen in a
haphazard tashion

What seems to be nceded s g
swwtematic approach o the selecion of
hardware and ~oltware tor cdassroom use
The Pennsvivama Department of Fduda-
tion ofters just such anapproach todalmost
S00 schools in the Commonweaith in the
form ot the Multi Media framning Van a
vehicle which prosides intormauen and
training an eversthing from wnang to
photography  to computers The van

dav course s entitied “Microcomputers
and assists particinants i developing the
criteria and purchase speafications
mentioned in the bookicts It ottars hands-
on cypenence as weil as discssion and
demonstrations

In A Guide to Micocomputers’
prospective purchasers are urged to
Jdentity the specitic uses to which the new
computer will be put A list of "Projected
Eaes™ (higure 1y serves as a guide duning
this unittal phase of the selecnion process

PROJECIED uUE!

i inftially determine curriculum sress of use snd K ossible cther uces

Subje.t Areas

Once the uses have been detined, the
people who will use the machine are asked
to consider such criteria as cost, fleximlity,
mainframe nterface  kevboard layout,
execution and loading speed, memory
capability system expansion and many
others A tally sheet hsts 17 of these
criterid, the prospectise User assigns a
number between one and ten to indicate
how tmportant he or she considers each
feature 1t the school plans to use the
computer 10 more than one area. or for

[ ——

Other Uses

wnatn
statted by Media Speciabist Shiries — guidance ;
Douglas travels around the state visiting _ . scien.s ____ library science
I
vartouy school districts which have ,
_ s ial atudies media

requested ity services  The project iy T o
currently a joint ettort ot the Pennsylvania oo Tealth —
Department of Fducationand a Titde IV €
protect at the Colonal Nerthampton
Intermedidte U mt  Nazareth PA The o fome scoRoRir L other
program is coordinated through the state »
Intermediate { nit Instructional Matenals
Serviee department

In additon to the normat arrav ot [
audio-visual paraphernahia the tram ng
van carnes 4 Belland Howddl Apple a 11
99 4 and 4 IRS-X0 Whenaschoolswstem =

management

__ induatrial arte _ computer llterscy

_ reading
... languige aris
foreign language

business educarion

physical education

decides  to nvestigate the benenis ot other __

computers in the classroons teachers and

administrators mdy request copies of ©A Il if the microcomputer is to be used s» an fnstructionsl rool (i r '
i

math, art, Busic, etc )} the next step is to determine the sl ro- H

Guid. to Microcomputers™ and “A (ande '
omputer’s utilizastion by the classroum tescher and the student '

o Instructional Microcomputer Sott-
ware "hoth compiled by My Douglas and
Gary Neights Coordinator ot the Instruc-
tonal Muaternials Service Programs in the
state  These bookiets provide information computer operatfon and -
on computer literacy and  guidance an programming
dereloping purchase oriterss

fhe district mav gise reguest onc of
the “In-Service Programs” otiaed by —
Shirley in the van Her intredudtory halt- feating

Classroom Teacher Application Student Application
cufriculum
(subject ares tesching)

i
:
;
_ dtscovery lesrning |
.
problem resulution H

1

graphice developmen'

omputer literacy susical explorstion
fnstruct.on s
compuler prugrasming i

compulel BWATrsNeds
¢ lassroos managesent

(teather's record keeping)

v Vet eat e - ey A\ Goande t (ounseling and guldan:s
foaeest e . - -

i
Mo rempaters and N GG o Dvnt o other other i ; !
Sy m mpnte N e P 1 the i e 7 R - b T ¥

and Drpartmere

4 Moy ceprreentag the Prees

fhdaagt

O ‘ )
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it 1t the miirosvBputer t4 Ly be used beyond that of an instructional tool,

the following spplicattone should be coneidecsd

Media
__ prusrem Jevelopment
_ tnyeatory

uttltzation and
salntensnce records

_ wudget

vider.

circulatton centrel
_ @tapni.s generat ton

other

Hanagement
_ attendance
_detter ftle
_ «lams regtstration
arudent #chedu.ing
bus routing
Fis a: and cudget wonttol
_ tpsenterv ontrol

ther

Lutdaa

erudent tracking
iupatior gelectim
Cuilege seiettun
ontidentias etudent €1les

vt er

Library

fostruction
book location

card file

_ tnventory

budget

_ circulacter conteul

_ other

Suppert dervices

word processing

_ teacher asslgament

studeat sseignment

Butldiags and nr unia
srcurity

matntenance gchad.a,es

_ inventory

“ther

more thdan one application, 4ll prospective
users should assign “importance factors™
based on their individual needs

When importance factors have been
assigned, indimidual ¢ puters can be
considersd  Based on promotional lhiter-
ature, information provided by sales
people, or experience with one of the
machines 1n the van, a "Comment Sheet™
tan be completed  Figure 2 shows a
comment sheet for the mythical Spacetron
007

On the tinal tally sheet, users are
asked to consider again the 7 enteria and
assign a value between one and five for the
computer in gquestion "l the costis high,
gine 1t a 1 1ty eastly movable and
compact then flexibihity may bea 5 ™ These
“single rankings” ¢re then hilled 1n on the
tallv sheet and multiphied by the impor-
tance tactors to produce a rating for each
criterion (See Figure 3) When the ratings
are totalled, t' ser has 4 number which
can be compared to the totals for other
machines or for the same machine in other
departments . While obstoushy  not in-
tallible. this technique provides 4 method
of quantity ing what nught otherwise beleft
to someone’s gut teeting  Phe instructions
conclude by cauttomnyg *Color ot the case,
unnecesary extras o1 the salesperson’s
personality should not atfect the chowre ™

Software Selection

Once the computer svstem has been
selected the problem of which sottware to
purchose mav be overwhelfming Very few
manutacturers are wilhng to send sample
programs and 1t may be dithicudt to tind
educaitional sottware in the Jocal computer
store Here comes the van again

From tar varied uses indfcared, mre thau one sicrucomputer hyntem
®as be e %84T Tre potentisl lucations of these symtems wiil be
1~ 3ddiriona 'i_ter t .oneider and thus Jetermine the quantit.

Fomior  mp lerd neresAAry Lo Best U potential needn

Shirler  purchases single copies of
educetional programs from manydifferent
vendors and makes them available in the
AT van to educdators who want to consider
them for adoption 1t a teacher decides to
adopt a given program or package. it must
he purchased through s or her school
district Software carnied in the van may
not be copied

N The software evaluation form (Figure

’ ) 41 found i A Gude to fnstructional

hared Victocomputer Sottware.” is designed to

assistin the selection of software Firstan

istructional  objective must be stated

Then the obiecctive s compated to the

features of the program with regard to

prade level vandation, correlation with

teny instrugtional strategies and instrue-

tonal design features it also includes

A room for a descnprion of the programand
Pomiiemn e an overall evaluation

Atter hardware and software dre
chosen teachers may aval themselves of o
weond Insservive program which deals
with "Microcomputer Classroom Apphca-
tions 7 Duning the full-day course,
particinants learn to operate the computer,
run progiams  and cven wnite a4 short

ELENFN
1, ermavent lozatton
S aisd mbile “rtween lagubi oma:

. yvisate tumbe r needed

admi-tatratl n halofine

program in Basic
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(" Van, continued...

Questions to Ask

~ W

Abcut a Computer System

Cost: This 15 a factor to be considered Micros generally
range from $500 to $3.000 to establish a system This
cost 15 to be with all peripherals needed to operate

Flexibility: (Size. portability. cords and modules.
environment) Depending upon needs can the unit be
readily moved” Is it necessary for the unit to be moved?
Is 1t sturdyand reliable to survive moving around? Hasat
been tested tor d srability? How much does 1t weigh? Is1t
necessary to be near an outlet or telephone lines? Do the
learners have to be brought to the unit or does the unit
have to be taken tothe lear.ers” Can the unit be accessed
other than being right at the microcomputer itself? How
many cords necessary to operate the micro”? s there a
need tor special environmental controls. 1 e, tempera-
ture. hunudity. dust” (Protection fromexterior electrical
interference. 1e. other computers, static charges.
another electromagnetic field)

Mainframe Interface: Dors the unit have the ability to
interface with available mainframe computers to
function as a smart terminal’

Keyboard Layout: Most micros come with a standard
typewniter layout If the unit does not, will 1t fit vour
needs” Does 1t have a calculator favout on 1’ Iy a
calculator iavout necessary or can the standard
tvpewriter numbers fulhill the calculation necds?

Additional Ports: Can other penpheral devices be
connected to the unit. 1 e . printers. plotters. phone lines,
disks, etc ? Are there sufficient ports to substantiate vour
operational needs” Do these ports use memory (RA M}
thdat would otherwise be available’

F xecution time and loading speed: How longdoesit take
the microcomputer to execute an operation” How fast
can information be loaded 1nto the unit”? Is the e xecution
time. problem. operation or loading of a program too
long for student attention spans?

Memory capability: How much ROM memory s the
unit capable of” How much RAM memory can betaped?
RAM s found invarving forms If strictly for running of
prepackaged materials then usually 16K will suffice but
generally self-generated programs will take more bytes
of memory (RAM)

System Expansion: Can the system be expanded easily”?
What are the imit of the expansion” What peripherals
arc arvatlable” Are peripherals needed” With the current
state of advances new items for purchase are always
being developed. such as light pens. graphics. tablets,
voice synthesizers. etc Mavbe even keys for the bhind or
some other new advances are in the making 4 this
pamphlet goes to publication

Fditing: Can editing take place immediately as mistakes
oceur’ Is editing simple? After the program is completed
can editing be done” Can changes in the program to suit
needs be done” Will the unit idenufy speaific program
errory”?

10.

15

Input and Output Devices: As specified for purchase

what input and output devices are included in the
package, i e., cassette. disk. TV monitor. printer, plotter.
graphics tablet, hight pen, voice synthesizer?

Software: Are there sufficient manuals, reference and
program material available to support the micro-
computer”? Are there programs suited to the user's needs”
Have outside companies (other than the original
designer) make additional software programs? Is there
enough software available to fu' .iIl needs” Can
programs be made to fuifill the user’s needs” Have the
programs been validated (field tesied with students)”’
Cost of prepared programs? Ease of selt-generated
programs”

Graphics/ Characters: 1+ the unit capable of low or high
resolution graphics? How many characters per hne are
available on the micro” How many lines onthe CR 1 are
visible? What 16 the screen size” Graphics tablet? 1ight
pen”’

Color: Is color necesaary for vour operations” It color 1s
necessary. does the CRT monitor have to be a special
monmtor?

Voice command and voice generation: Does the umt
have voice synthesizers. to generate soice does ithave or
can 1t be adapted to accept voice commands’

Music Generation: Is there music capability”? Docs 1t
have an internal speaker or separate speaker system for
sound”

Servicing: What arc the warranties available? Can the
unit be serviced at its home base” Is on-site servicing
necessary? Canlocdl technicians make necessary repairs”
For additional cost will the unit be updated for the next
vear as new developments are made” L.ength of time for
service inciuding transportation to and from service
facility”? Service cost including transportation?

User Training: Will vendors provide on-site user
training” At what cost” How many hours? For how
many people”

Instructional Materials Service Technicians learn 1o
service and repair the Bell and Howell Applc
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Other Services

The vanstaff has taken special care to
reach administrators. since they are most
frequently 1n decision-making positions
The Microcomputer Admimistrators Days
Workshops. 1n which administrators get
an overview of small computers in
education as well as specific infermation
on hardware specifications and « -aluation
and software evaluation. have reached
over 50 of the school district admin-
wtrators in the state.

Perhaps the most innovative program

0 this Innovative program vas the repair
seminar conducted i March 1980, 1n

Aruitoxt provided by Eic:

which Bell and Howell Apple personnel
trained approximately 20 of the state’s
Instructional Materials Service Tech-
nictans to repair their computer Negot-
ations are underway with several other
computer manufacturers to provide
similar sessions

Shirley points out the participants in
these and other courses and services
provided by the van are expected to be
“multiphers " Key personnelare trained to
train others 1n the school or distnict The
van enabley one personand a few picces of
audio-visual and computer equipment to
serve many  people and many school
districts all over the state 0

O
<
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6 The Human Perspective

In the event that the reader has become convinced that computer technology should be embraced at any
cost even at the expense of substituting machines for human resources, the following two articles have
been included. Both serve to remind us of the value of human relationships.

In Some Thoughts on Computers and Greatness in Teaching, Thomas A. Dwyer comments, .. .we
would be suspicious of an overoptimistic prognosis for the future of computing in education if it didn't also
address the importance of developing greatness in teachers.” Because of computer technology, the
teacher 1s freed to become a codiscoverer of truth with the student. Dwyer views computing as a backup
system that can induce greatness in teaching but requires a new approach to teacher education. The
author calls for a return to greatness in teaching.

The Hacker Papers are a collection of communications among college students and other computer
specialists. As their electronic mail unfolds, the reader gains insight into some of the problems associated
with being a Hacker or a computer specialist whose interests are limited to interactions with computers
and other computer specialists.

This article should be required reading especially for parents who are considering purchasing a
personal computer. Forewarned is forearmed. There is little question that home computers should
probably be made available whenever possible but parents and students themselves shou'd be aware of
the potential consuning attraction inherent 1n computer experiences. There is a need t0 make a con-
scious effort to encourage or engage in activities that will insure a well-rounded individual




Some Thoughts on Computers and Greatness in Teaching

THOMAS A. DWYER

Project Solo
University of Pittsburgh
Pitts! , Pennsylvania 15260

in a paper entitied “The Computer and
the Fourth Revolution,” Molnar (1973)
gave a panoramic view of recent efforts to
harness the potential of the computer for
education. He concluded that “computing
1s 80 compeliing a tool that it cannot be
stopped ' Our own experiences, both at
Project Solo and through numerous con-
tacts with othJrs, confirm this conclusion,
and in fact suggest an even stronger one
We have found that computing, piaced in
the hands of well-supported teachers and
students, can be an agent for catalyzing
educational excitement and growth of a
kind thats without precedent We believe
that there has simply been no other too!
ike 1t in the history of education

Grest Teaching In the Mass
Education System

Qur enthusiasm is tempered by a grow-
ing respect for the 1mportance of human
relationships 1n education in particular,
we would be suspicious of an over-opti-
mistic prognosts for the future of comput-
ing in education i it didn't also address
the 1mportance of developing greatness
in teachers

Deveiopers of computer-related In-
structional systems seldom make explic-
tly negative statements about the role of
teachers However there have been un-
fortunate Implications that computers are
ymportant because they can make educa-
tion “teacher-proof " This 1s not only an
incorrect attitude. 1t cuts off the real power
of the computing tool, namely the poten-
tial to muitiply the effectiveness of the us-
ers of that tool The mostimportant users
are not research and development peo-
ple, but "teacher student people " Put
simply. | believe that computers in educa-
t,on are revolutionary because they make
possible great teaching in a system “adi-
cated to mass education They make this
possible by supporing the awesome
mystery of person-to-person educational
influence. not by replacing

To see the consequences of this last
statement for teacher education in the
@ “mputer age, let's backup abit itisa

truism that there have been, and always
will be, inspirational teachers The know-
how with which they have practiced their
art has remained pretty much of an un-
tapped resource, however The classical
‘pipeline” model of educational R&D (ed-
ucational product shipped to end users
after development) makes no attempt to
tap his resource How, it would be ar-
gued, could as ti-defined a concept as
'great teaching” ever be encapsulated
and shared in a mass education system?
More to the point, how couid a word hke
greatness ever characterize the efforts of
the majonty of teachers who are (by defi-
nition) "average” educators?

it has been tempting to respond to
these questions by proposing that the art
of the great educator be captured and
disseminated through the medium of
“computer assisted instruction” One
early worker in CAl went so far as to pre-
dict that “mihons of school children will
have access to what Phiip of Macedon's
son, Alexander, enjoyed as a royal pre-
rogative the personal services of a tutor
as well informed and responsive as Ars-
totle” (Suppes, 1966) CAI s also based
on a pipeline modei The years have veri-
fred that what comes out of the pipe, even
when a computer is at the other end,
bears httle resembiance to the chansma
of an Anstotie CAIl has its virtues, but
reproducing the mystery of person-to-
person teaching 1s not one of them

Solo-Mode Computing

There is another use of computer-related
technology. however, that is triggering
onginality and depth in student work, as
well as such personal qualities as en-
thusiasm and zest, particularly in the area
of math education it i1s doing this, not
so much by reproducing pedagogical
greatness, but rather by inducing such
greatness * it 15 a use of technology that
works its magic by freeing teacher/stu-
dent groups from the restricted format of
drili in facts and formulas Teacher and
student become. instead, codiscoverers
of truths The methods they learn to use.

and the results they obtain, display a
freshness that suggests that they have
personally discovered a secret that tran-
scends the art of any one great teacher
Their secret, put Simply, is to use com-
puter technology to build an envirenment
i which learning mathematics s both
natural and exciting Because their work
1s predicated on the belief that the stu-
dent alone must (ultimatety) control wi.at
1s done with the technology, such use has
been called “solo-mode’ computing
" - 1974) Because the {echnology
provides a world of expenences to be
iived in by both teacher and student, the
resulting environment has been affec-
tionately dubbed “mathland” (Papert,
1972)

On the negative side, it should be clear
that environmental solo learning, devoid
of guidance and support, can lead to
harm as well ag good. A person who lives
in the wrong part of France can learn bad
French, South Amencan babies who
learn to swim by faling o the family
houseraft don't always survive Like most
good ideas, environmental svlo learning
needs to be coupled with other factors
before it reaches its full potential.

| believe that the strength of teacher
and student-controlled computing Is that
it automatically provides many of these
factors, because the students are re-
sponsible for what the computer does,
there 1s a kind of self-vaidation in stu-
dent-controlled computing Of course
such computing I1s an exceptionally rich
source of solo-mpde environmental
learnming

We have recentiy been expenmenting*
with all kinds of other rich er:vironments,

‘In a subtle way clevar technology can a'so re-
produce some of the taient of the inventor (e g Pa-
pert s Turtle). and in this way transmit certain aspects
of great teaching

‘These expenments are part of a project calied Solo-
works which i concerned with developing com-
puter-based math lab environments This work 8
supported tn pat by NSF grant EC-38063 A project
newslettar 1s avaiable from the author
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Thus, supporting backup is the es-
sence of realty, when it is backup that
also induces unique greainess in teach-
er student work (as does locailly con-
trolied computing). then 1t deserves being
callad a compelling” educational phe-
nomenon

Teacher Education—Preparation
for "Greatness”

A conseqence of viewing computing as
a backup system that can induce great-

ness m teaching 1s that one ° a new
view of teacher education inder-
stands, for example, that it :+  2ry im-

por.ant to prepare teachers to use such
supportive backup ' systems creatively,
and to help them think ab.ut the Im-
portance of getting their studer!s i do
the same | use the word creatively to
+ ggest that teachiers should be edu-
cated with the view that they are life-long
researchers, not technicians who imple-
ment other people sideas Another differ-
ence would be to immerse teachers in
very nch technological environments as
part of their education. again with the ob-
iective of making them fluent at extending
(rather than just imitating) ways ol using
simiar supporting syste ms

The overall goal of teacher educaiion
shouid be to give teachers status b:ised
on expertise—to help them master e art
of molding themselves and therr students
nto very strong personal units within the
large impersonal systems that arise in
mass education Of course such strength
wiil not come easily. it will have to be
earned One of the real contributions of a
rocaily controlled computer system is to
faciitate the kind of accomplishment that
will earn respect and status for buth
teacher. and students Such a system
can also have a protective function, insu-
‘ating teacher student groups from the
erosive ‘orces of noneducational con-
cerns found in a big school system Any
teacher who'!  worked in a school with

Y}

good departmental physical facihities will
understand the significance of this re-
mark

Conclusion

A good way to summarize these remarks
Is to say that | believe computer tech-
nology has brought us the capability of
making a very fundamental change in ed-
ucation The change Is a return to great-
ness In teaching Itis a change that es-
chews the use of technoliogy to automate
pedigogy On the contrary, 's a view
inat starts out by recognizing the extra-
ordinary power of human relationships it
believes that teachers are irnporiant be-
cause they are the proper focus of such
relationships In education It sees tech-
noiogy as a compe: | force In education
because it has the power to melt away the
real-world constraints that manacie even
the best of teachers In a very reai sense,
it 1s a view that says we are r.ow able to
back off from the frightening dead-end of
school systems wiihout belief in their own
power to teach, and to support the metn-
ods that we knew to be right all along
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* THE HACKER
 PAPERS

VY

’

They were among the brightest computer-science
students at Stanford. They spent their days aiw
nights in the concrete-and-glass computer cen-
ter playing harmiess games and mock-vicious
"wheel wars” on the terminals. Then, one night, a
hacker (computer addict) whose code name was
Gandalf sat down and tapped out a cri de coeur: in
their single-mindedness, he and his fellow hackers
were losing touch with the human race. Quickly
the issue was joined. The complete printout fol-
lows. (For a glossary of hacker terminology, turn
to page 79.)

70

From Psychology Today Magazine, August 1980, Volume 14, Number 3, pages 62-69. Copynight ¢ 1980 by Zif-Davis Pubhishing
Company. Reprinted with permission. 73
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STANFORD UNIVERSITY

LOW OVERHEAD TIME-SHARING SYSTEM (LOTS)
FROM: G GANDALF

TO: BULLETIN BOARD

SUBJECT: Ecsay ON HACKING

De..cated to all my friends at LOTS who will live their lives in an alien culture surrounded by
humaniv,. and to Ernest, who was too human for it

As much as an e<<ay, this s a story It s a true story of people paying $9,000 a year wv lose
elements of their humanity. It 1s a story of both seen and unseen games |t is a stary of the
breaking of wills and of people It s a story of addictions, and of misplaced values In aiarge
part, it 1S my story.

There is no one field in particular in academia that has a monopoly on production of singie-
interest people, and this practice can exist aimost anywhere There is the politic i-power
seeker, all-consumed by climbing up the bureaucratic rungs There i1s the stereotyped
premed. 1gnoring all but his MCAT scores There is the compulsive artist or writer, forever
Inst in his work Narrowness is widespread But there is one field that seems to be more
consistent in this practice This essay, rooted n personal and painful experience, is about
the people in computer scienca

in the middle of Stanford University there is & large concrete-and-glass building filled with
computer terminals. When one entars this buildingthrough the glass doors, one steps into a
different culture Fifty people stare atterminal screens Fifty faces connected to 50 bodies,
connected to 50 sets of fingers that pound on 50 k 2yboards ultimately inked to a comp ter
If you go farther inside, you can discover the true addicts the members of the Establish-
ment These are the people who spend therr ives with computers and fellow “hackers "
These are the members of a8 subculture so foreign to most outsiders that it not only walls
itself off but 1s walled off. in turn, by those who cannot understand it The wall is built from
both sides at once.

These peopie deserve a description In very few ways do they seem average First, they
are all bright, so bright, in fact, that they experienced social problems even before they
became interested in computers Second, t.ey are self-contained Their entire sncial exis-
tence usually center 3 around one another Very, very few remain close to their families. Very,
very few associate much with anyone who is not at ieast partially a member of the hacking
group While they do sometimes enjoy entertainment unrelated to ther field, it 1s almost
always with fellow hackers Third, all aspects of their existence reinforce one another They
go to school in order to learn about computers, they work at jobs in programming and
computer maintenance, and they lead their social iives with hackers Academically, socially,
and in the world of cash, computers are the focus of their existence

The hacker will probably not strongly disagree with what has been said so far But he will
ask the question, “So what?" The answer IS In creating a subcuiture and 1solating it, we are
destroying the chance that computers might be used wisely as an integral part of our
society. We are preciuding the human values so necessary for the wise application of this
technological achievement The most briliant young minds at our top universities are
learning how to play with multimithon-doliar toys first, ard how to utilize them con-
structively second

Even if weignore the costs to society as a whoie, we have tolook at the costs to the people
involved The computer is a modifier of persoralities It is highly addictive People who gain
this addiction for a period of several months tend never to give it up And the symptoms are
very sad

The first thing to go I1s other acacemic interests Basically what occurs 1s that the
hackers motivation to chalienge themseives in any field not directly linked to computers
gradually disintegrates On the level of grades. straight-A students tacitly accept Cs in
noncomputer courses On the tevel of actual learring, the same students shut off outside
subjects even more completely than their grades would indicate This IS common In many
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areas of specialization. but nothing compares with the incredible consumption of computer-
science students for computer-science courses. and their nonchalant attitude toward
every other class

The second thing to go is a normal living pattern Eating and sleeping are completely
rearranged to fit the addiction The typical hacker thinks nothing of eating one meat aday and
subsisting on Junk food. or of steeping from 4 a m to noon almost every day of tne week
Familes «..e soon disregarded, to an extent uncommon eyen when one considers the
separation that fenerally occurs In coliege % 1s simply that the narents of hackers are
ignorant of the subculture and cannot relate

The third thing to go 1s a balanced soctal ife The hackers nurrowness and strange
schedule simply compound the social problems they experienced before hackerdom Soon,
no one except a hacker has the capability to understand other hackers No one except a
hacker will go out with other hackers No one excent a hacker can talk to another hacker

The fourth ana final thing that happens is also the saddest The personahty of the hacker
shifts. in orer to permanently adjust to the new social conditions Emotions ~lways have
hurt before. sc they are effectively isolated Relations with nonhackers become straned, so
why force the effort? it is so much easier just to accept social rejection and isolation, and to
do it with a spirit of camaraderie that's shared by the rest of the subculture

An essay should make an attempt to resolve the problem it points out In this case. the
pointing may be enough, ur at least enough to . whacever can be done | know from persona!
experience what a trauma it can be | wasone of the top 10 among several thousand LOTS
users last spring for the amount of time | spent here | have watched peopie close to me
undergo the transformation | narrowly escaped 1t

The tragedy s that | am so invoived in piecing my personality and social hfe back together
that | think | have learned very little about how to prevent this from Yappening in the first
place | am tucky { will go on to some sort of a balanced hife (althouy. ..y hacker friends wiil
laugh at me, since, to them, my involvement was Never S8naus enough to make me one of
them) Weak-willed people people with unstable social lives, people 1n formative stages of
therr hves. should not become involved in computer science It should be left until they are
truly able to make decisions and be aware of all the consequences Computers are most
often used by people who start v’hen they are )mmature This 1s what causes the single-
minded addiction This s what takes some of the brightest and most capable minds in college
today and turns them to narrowness

FROM: E ERNEST
T0: G GANDALF
SUBJECT: REPLY TO "ESSAY ON HACKING”

As the human to whom Gandali s essay was in part dedicated, | feel | have a responsibility to
~eply Obviously, his essay Is going to provoke a certain amount of defensiveness from the
hackers, on the other hand, he has made a number of points which are indeed very valid

| became rather dist usioned with LOTS last spring because | found that the attitudes of
the people whom | had made my friends were becoming more and more machine-oriented and
less and less human-oriented | began to spend less time here, and see the people less often
It was partly the so-c#'ied narrowness to which Gandalf referret; but it was also a simple
lack of genusne hi*,nan caring on the part of these people that I left

!'m not conce rned about their social fives physics majors, premeds, faw students. the
regulars at Aunt M« ies church social—all behave i roughly the same way Nor am |
concerned about their grades. for the same reason that | ., not concerned about anybody’s
grades. including my own. If they choose to get hassled cver grades. they'll do so. and they'l!
make them if they want them | AM concerned about the narrow-mindedness that comes
from losing interest in such outside things as the draft or the social sciences, or all the
sarous and sundry things that Stanford has to offer This place should be a broadening
experience, to fail to take advantage of that is a waste of $9.000 Furthermore, narrow-
mindedness and xencphobia have started more wars than any other cause

"
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More than anything eise, I'm concerned about the hacker's shortage of respect for others
and a lack of sympathy for their problems, because he considers the problem of whether or
not he wants 8 HRROi or a STl a certain place to be more fun than people are (If I getalot
of maii tefiing me that that's a nidiculous example and no one could p-ssibly mistake a HRRO!
for 8 STI, it will only prove my point.) By and large, the hackers are consultants, and as
consultants they owe it to the users to be patient, pleasant, and, above all. sympathetic A
large number of people in introductory Computer-science courses are not cut out for
computer work' the thought processes it requires have long ago been squashed by indoc-
trination and training They are confused, frustrated, and upset We do the best we can for
them by teaching them PL3CAL and giving them an interactive systemwith a forgiving exec
which holds their hands at every turn But there isnothing like human comfort to make people
feel better about 1t

Gandalf's problem was in attributing these faults to the computer The machine itself is not
responsible for it. the attitudes of the others toward the machine are to blame After having
spent a summer doing data processing, | know that not ali computers have this fascination
Look at J.Q , Vic. Sean. or Karl They don't demonstrate these attitudes They know that.
fascinating as 1t may be, the computer is a tool and not a toy The fault hes in the attitude of
the individual

What is to be done? Nothings to be done The hackers know who they are, running around
and having "whee! wars" late at night, yakking and yakking while someone stands and waits
for them in front of the consuitants terminal We may only hope that they grow out of it
Gandalf iswrong It isn’t 8 permanent alteration in their character—it i1s. hopefully, a short
Iived immaturity of peopie on their way to becoming programmers and computer scientists

L ]

FROM: < KANEF
TO: e ERANEST
SUBJECT: "\ REPLY TO REPLY TXT

in your opinion, the two problems that LOTS hackers have developed are a l0ss of touch with
their humanity and an immature attitude about the purpose of the computer Untii recentty, |
would have disagreed with the first assertion 'm no longer so sure that its not true

| have even stronger feelings about the other claim that you make about hackers that they
have an immature view of the p'rpose of the computer You assume that childishness is a
thingtobe avoidec You encourage people to throw away the things that are >0 hard toretain
in growing up tne sense of wonder in new wonderful things, the abi.y to PLAY When |
compare my attitude to that of Vic and the others youmention as hav'iig a more mature view
of the comauting worid, | find that | hke mine better | don't want to be like them! | see the
computer a3 a toy as well 8s a tool And as | poirted out to Gandalf fas.t week, this attitude I
not imited to hackers There were many peopte in my dorm last year w1ose only knowledge of
computers was how to play games and send mail, and they enjoyed using the computer as
muchas | did | was one of the few people in that group who was interested enoughn the field
of computer programming to also take an intro course in PASCAL

| hope that | will always be as fascirated by my work as | am now Unfortunately. | know that
this is not fikely to happer,, all too often peopie become bored with their professions You're
rght In saying that the chiidishness of LOTS hackers is short-ved—and 1sn't it a shame”

FROM: £ ERNEST
T0: K KANEF
SUBJECT: THE COMPUTER AS TOY

i am impressed by your skeptizal intelligence. and | appreciate your -~ply { am sorry that you
became aware of the diminution of simple humanitarian caring on the part of hackers the
hard way. but pleased that you know Of its existence

As regards play. you pres. it a very convincing argument, but | would like toadd a gualf.er

2
wu




Aruitoxt provided by Eic:

[

THE HACKER PAPERS

To me. as one matures, the highest forms of play cease to be consumptive and begin to be
productive Sure. we ali need to play, and there is noth:.ig wrong with consumptive play n an
appropriate setting and appropriate circumstances. Middle-aged adults enjoy Great Amer-
ica, and this to me seems to be a perfectly heaithy and appropriate form of consumptive play
Nonetheless, | don't believe it 1s the highest form of play that they should be capable of

Computer games are tolerable and serve their purpose; even they help to acquaint new
users with the computer and to show that it is not a thing to be frightened of or confused by.
But programs that type “You iose” when you type “"sigh” to the exec don't serve any
productive purpose at all, they are vaguely amusing and they take up disk space, andan entire
page for six nes of code, at that Likewise, the wheei war is neither educational nor
productive, it 1s nothing more than consumptive piay, and it can be annoying

FROM: M4 MRC
TO: G GANOALF E ERNEST
SUBJECT: NnONE GIVEN

Most of the behavior you described is rnore or iess typical of an undergraduate-aged person
and less typical of hackers as they get older Rather than demeaning it. we should simplv
recognize it as normal for somebody that age In a high school kid, it 1s actually a sign of
maturity to be at that stage so quickly In a graduate student, it's regressive

Don't be misled by those who postutate the "compulsive” {and hence parasitic) program-
mer versus the “professional” programmer—I know of no programmer wWho does not con-
s'der the computer as a toy first You reatly do have to enjoy this work to be good at it | know
of no hacker who does not consider the computer as a toy first What changes are the ways
that s/he plays with the toy There isn't all that much difference, in terms of the pleasure
derved. between writing a new display hack or a clever access-control program, except
that the former 1s something derided as being “"hacking” and the latter ts “responsible pro-
gramming "

| guess my point 1s that it’s all a part of the rresponsibility that college undergraduates
normally have. and it shouldn't be begrudged them. it's the last chance they are ever going to
have in their lives to be that free

FROM: & ANONYMOUS

TO:E ERNEST K KANEF

€CC: G GANDALF

SUBJECT: THE HACKER CHRONICLES

We are deaiing with an infin:tely malleable tool People who choose to develop and use that
tool, whether for work, play, or both, have that choice and cannot be denied it A person who
chooses to be a musician must devote hours and hours to gan adequate expertise But
would you consider the computer hacker any less creative than such a person? | certainly
wouidn't The computer serves not only as a workhorse, but also as an easel for exercising
ones creative abiities Therefore, in my ooinion, the hacker has not imited himseif at all
Rather. he has expanded his intellectual horizon because now he has the infinite tool

As for the charge that it disrupts one’s socsal life, | would tend to agree with this toa point
But it depends on how controlled the individual 1s At any time, he can withdraw to a more
normal schedu'e Why doesn't he? The reason i1s obvious The infinite tool that knows few
boundaries I1s accessible to a much higher degree, and thus he can devote more time to (t
Why 1s this wrong? | think it 1s definitely a bonus, £'~ce the usual restraints of S-to-5 are
el.minated and the person is allowed to expand beyond boundaries to do what he wants

Now we come to the human versus the machine factor Gandalf stresses the necessity cf
human interaction and the inherent evi of the machine Would you stress the evil of the
mstruments 1 an orchestra, or the instruments in a laboratory, or the typewriter of an
author? Alf of these occupations demand extraordinary amounts of time for excellence Butl
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see no greater human intera~tion in these fields than in computers | feel that people who
disparage computers for a =eemingly decreased human interaction are not at all famiiar with
the true import of the computer Not only is it the infinite tool, it 1s also an extremely fluid
medium of communication

FROM: < <UDOLES
T0: G GANDALF
BUBJECT: HACKING AND THE REAL WORLD

1don’t want to turn this into a personal defense or anything like that, but as I've said before,
people have always found me strange | have always worn my hair long because | feit it was
comfortable for me | prefer clothes that are comfortable and perhaps a bit scroungy For
this, and being human, and getting excited, | have gotten pretty bashed As a matter of
personal history i1t was nice for me to get away from a smog-hole of a city, where the mayor
said aloud on TV once that the “black problem” existed because the "blacks weren't disci-
phiined properly” | spent time in an ad agency where people were not only truncated and
anesthetized, but pos:tively deformed in personality They viewed people as real, honest-to-
goodness abjects of $3$ and/or pieces of meat They'd promise you anything, but sphit with
your portfolio

Work:ng with computers has been the only thing tolerable | have done In quite a while It
does have its drawbacks, and you can get intu just doing that and not trying anything eise
Part of it derives, | think, from a strange version of the American work ethic The thing | find
sad 1s when hacking comes before people, and it does sometimes for me, usually where $$%
and all this financral-survival crap 1s concerned But 1tis saddest when someone will not take
time out from hacking to be with people at ail | mean when people get angry because
someone sends them a message asking them what they are up to. and the other person gets
all freaked-out and sends nasty notes back

The problem is that the social structure of LOTS rewards people who hack well but don t
interface well with people if you look at who gets most rewarded at LOTS and for what, you
find 1t 1s the people who do programs and littie maintenance tasks Very seldom do people
who get along with others and relate well to them get highiy rewarded

FROM: G GANDALF
T A ANONYMOUS
SUBJECT: o RePLY

You base much of your argument on comparisons (e g . with musicians) | agree with you in
that | specifically pointed out that many people besides computer-science majors are very
narrow This is no justification, however As the son of an artist, | think | can say that such
creative outlets are essential. but they do not and should not make up the totality of ones
existence

Secondly, you accuse me of stressing the evils of the machine world This Is an interpreta-
tion of my essay that is purely y~ irs | attempted to make clear that ! thought comp ters
couldbe highly useful tools. but " izt much of their valuable potential was being lost due to the
narrow approach to them it is a HUMAN failure and not a mechanical one

FROM: £ ERNEST

710: G GROG, W WODDY, H HIMA, B BERLIN D D7. K KDA, ¥ YOUJ. S SQUASH
J Q. JOHNSON

SUB.JECT: THE HACKER PAPERS

Dear Sir or Madam.
You have contributed NOTHING, repeat NOTHING, to the Hacker Papers As a hacker, it

»
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1S your responsibility to defend yourself against this vicious attack on your way of ife Doyou
intend to stand idly by while mealy-mouthed, bleeding-heart, fuzzy-studies majors shred you?
Surely not! Voice your opimiont Stand up for your right to enjoy not enough sleep, not enough
terminals, and not enough core! What people co with consenting computers in private is their
business!

FROM: U G JOHNSON
T0: e ERNEST
SUBJECT: THE HACKER PAPERS

What, pray tell, are the “Hacker Papers'> A work by Margaret Hacker? A lurid tale of ax
murder? A discussion of the psychology of computer nonprogramming? If the last. | have
nothing to add. and am not sure | appreciate being addressed as a hacker. I'lt have you know
that | AM a “mealy-mouthed, bleeding-heart, fuzzy-studies major.” since my degree is in
political science. which (next to All is the fuzziest of studies

My feeings are aptly summarized in Joseph Weizenbaum's Computer Spwer and Human
Reason, where he talks about hackers who become so obsessed in tinkering with their
grandiose programs that they lose sight of the problem to be solved. Though | disagree with
his ultimate concluston that the computer cannot be taught o reason ke human beings, |
tend to agree with his diagnosis of the effect they have on peoples ability to reason | most
heartity recommend the book for your consideration

n

HACKER GLOSSARY

Hacker: A person who makes constant smail and
unimportant modifications t0 a8 computer program
for onjoyment rather than to improve the program

Hacker display/Display hack: An alteration in a
computer program, done sloppily. and, often, for
fun The kind of program involved s for display of
nformation on a terminal screen

PASCAL : A relatively new computer language (like
BASIC or FORTRAN).

Whee! Wars: Wheels are computer users who ob-
tain special privileges Their wars are gamas played
on computers 'n which they do ..cious things to one
another, iike blocking other wheeis' access to the
rerminals of trying to confuse and frustrate them
(The wars occur only dunng late night hours of i
summer, when they won't interfere with the work of
other programmers )

Al: Artihcial inteliigence, the study of how comput-
ers can be programmed to simulate vanous mteliec-
tual processes of human beings. such as language
use

Joeeph Welzenbaum: A weli-known Al researcher
at MIT who condemned hackers in his book, Com-
puter Power and Human Reason Compulsive pro-
gramming, Weizenbaum wrote, "reffesents g psy-
chopathology that is far less ambiguous than, say,
the mider forms of schizophrenia or paranos "

HRRO1, STI: Esotenic machine instructions used
mainly by wheels and computer repar people

Exec: The executive command processor, tha pro-
gram that carnes out the user’'s orders

Core: The work space availabie in the computer, s
internal memory capaoihty

Most of the contnbutors to " The Hacker Papers” are either stiil Stanford undergraduates or are working as
computer speciahists In order of their messages, they include Kenneth Peter (G GANDALF). Ermnest Adams
(E ERNEST). Robert Kanefsky (K KANEF), Mark Cnspin (M MRC), Steve Kudlac (K KUDDLES), and
John Q Johnson (J Q JOHNSON) A ANONYMOUS stands for a hacker who did not wish to be identified
Credit for discovenng the papers goes to psychologist Philip Zimbardo, whose commentary fclows

7
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Resources

In this final section an attempt has been made to provide information about various types of resources
that may be useful In getting programs started and keeping up to date on new developments.

Popular magazines and newsletters have been listed as well as a selected list of books Names and
addresses of software vendors and microcomputer manufacturers are included.

An article on educational software by David Lubar reviews programs from seven software vendors The
information presented I1s useful in selecting software appropriate for gifted and talented programs

Finally, a Iist of organizations that help educators use microcomputers in teaching and learning Is
provided This document was prepared by The Resource and Referral Service, National Center for
Research .n Vocational Education. In all, 16 organizations are described. Included are their address,
telephone number, and the name of the person to contact
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David Lubar

Almost any use of the computer can
be educationdl. even when instryggon 1s
not the main intent of the prog This
tends to turn a review of ed onal
software 1nto a complex task of se®ction
{in wself an educational expenence) To
narrow the field. the following types of
programs will be considered 1 Those
labeled “Educational™ by therr .dnu-
facturers 2 Those which, while not
labeled "Educational,” do provide the user
with new concepts new information. or
new approaches to problem solving With

Almost any use of the
computer can be educa-
tional, even when in-
struction is not the main
intent of the program.

these criteriaestablished. but not inflexibly
fixed. we'll look at a varnety of educdationdl
softwaie for home computers

Edu-Ware

Edu-Pak 1 from Edu-Ware (839 95115
a disk for the 48K Apple Il and Apple 11-
plus, requiring Applesoft in ROM The
disk contains five programs “Compu-
Read,” “Perception " (three programs)
and “Statistics ™ Fach program allows for
veveral options and vdariations, thes
creating a large software library ond single
disk

“Compu-Read,” designed to improve
a reader's speed and retention. begins with
a choice of six different programs
“Compu-Read 1" places three random
letters on the screen for a brief moment
The user must type these letters after they

Q
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have vanished If he succeeds, the next set
of letters remains on the screen for a
shorter period of ume If he 1s wrong, the
tume of display increas~~ At the ¢nd, the
ume of display is sho n, as well as the
number of letters per second for both the
start and end of the segment This
tnformation helps the user gauge his
progress

“Compu-Read 11" uses words instead
of random letters At this stage. the skills
developed n the first program dre called
into service Skills related to recognition
are also emphasized and strengthened 1n
this exercise “Compu-Read 11" displaysa
word on the left and four words on the
right One of the four 1s either a synonym
or antonym for the word on the left Once
again, the words do not remain on the
screen for long The mser must type the
correct synonym or antonym [his
1 a.dves both recognition of the words and
comprehension of their relationships The
system can train a person to absorb and
analvze data 1n a rapid manner

“Compu-Read IV" presents a sen-
tence. then asks the reader a question
concerning the sentence The question 1s
alwayvs about either the subject or object.
thus traiming the user to scan guickly for
information This techmque can greatly
increase reading speed The next two
programs are file builders which allow the
creation of new word lists for the second
and third programs The series s well
developed and seems designed to build up
reading skill 1in discrete segments There
are options to specify the number of trials
and the length of time for display
C omplete statistics are given aftera round.
breaking the performance into several
factors such as percent correct, display
time of first word, display time of last word
and rate of leticrs per second

Next on the disk 1s the “Perception™
seriecs  These three programs, in high-
resolution graphics, test vxsuaﬁpcrccptmn

LI

and the ability to judge spatial relations
“Perception I” concerns lengths of lines
and gives a choice of 5 tests Ineach, a line
must be matched to a specific, illustrated
length The line 1s controlled with the
paddles The options include two vertical
lines on the floor of a room and two
crossing horizontal and vertical lines on
the rear wall of a room Anyone who 1»
familiar with opucal illusions will realize
that finding a match s not always easy
T'he program responds to the user's guess
with the percentage of error 1n the
estimate

“Perception II" deals with shapes
Again. there are a large vanety of options
Basically, a shape with from three to eight
vertices (user selects this number) s shown
1n sections as a window scrolls pastat The
player must pick & matching shape In
“Percepuion 111" the match must be made
un the basis of size The player selectsfrom
4 choice of seeing the shape on a blank

Anyone familiar with
optical illusions will
realize that finding a
match is not always easy.

screen or against a scale which allows
comparison He also chooses from three
ways of sceing the master and te<t shapes
The number of vertices 1n the shape and the
time 1t 15 displaved are also controlled by
the user

These programs develop not only
spatial perceptions but .is¢ concentra-
tion And thevare fun With all the options
and variations, anvone could use the
“Perception™ -eries for a long ime without
tiring of 1t

The last selection on the disk 1$
“Statistics ¥ This contains 81X programs,
including “Chi Square Distribution.”

E [Cw Creative Computing, Volume 6. Number 9. pages 64-72 Copynght < 1980 by Creative Computing All nights reserved
wmmmmE nnted with permission
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Mean Vananee and Stendard Deva-
atton and b fewt

[hedisk swelldune Fachprograms
menu drisen and comes with complete
instructions A ot ot thought went nto
Fdu-Pak | 1t would mahke an ¢acellent
addition to the sottware hbrary of any
senool and could be used by students of
almost any age The programs mentioned
above are also available 'ndividually on
cassette and dok Fdu-Ware has nany
vther educational programs tas well as
some simulation programs) on the market
and under development and s dlso
waorking on new versions of present
programs This process of revision isures
a dvnamic product Thevcombine talented
programming with skifled educational
technigues the resuits are good

Steketee Fducational Software

Cassette 1O 3 tor the 16K TRS-x0
{$995 + % 0u p&hy trom Steketee's LD -
SOFT senies Lonfains two programs
which can be used both i the dasstoom
and at home “Plot "and "Guess the Rule ©
“Plot” allows the graphing of wngle or
simuitaneous eguations  Anvthing within

Both beginners and old
pros will be fascinated by
the internal view of a
computer in action.

the mathematical capabiity of the RS-
<0 trom g simple Y=N+2 o a complex
Y SSINGN) N*SOReNY can be used An
vquation i entered by being niaced in
memaory as hine 300 A second equaton can
ne  naserted as e SO0 it a graph of
svimultancous equations is desired Sinee
these eqguations become part of the
program 1 RS-A0 conventions tor math
symbois must be tollowed Once an
equation isentered the user hasa cholee of
either Cartesian or ITrig coordinates as
weilas achoe otany desired endpoints It
the ~eiected endpoints are too small the
ne won't appedr on the screen Bothis
rappens  targer boundaries are needed
Alter the *upction is graphed it wan be
remotted with diferent endpoints saved
tong comboped wirh the s auanon o
oL memeny Plot Twhich anes
wood o represeniations O mars
seenty o Veenreand Trog Coud be ok
[ N LAt LS
I Gouoss sne R the computer
WLty dn tdhgt o orangany o o
soareoes ot thetorm Y N
Sty Y aN N e

e s o Sis of N Y

trem s T
Caoaasdna?
NI
ALty Pame o o mtamatbon o must
determire tho 0 L by priese i th
R T T LA P I TUON RGNS S I A SR
vames on N gnd Y Ton cauat one are

presertod oo h contest
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Another wassette, 7O 4 fsame price
and conhguration as 10O 3, contains
“Computa-Doodle’” and “Simulated
Computer 7 “Computa-Doodle.” as the
title suggests, 1s a graphies utihty  The lett,
right, up and downarrowscontrola cursor
which draws lines Anarrow followed by a
number will give a longer hne Left arrow
tollowed by "9, " forexample will move the
line nine spaces to the left, plus one for the
muove registered with the initial press ot the
arrow  The "Q ™ "W " “A " and "S” keys
allow diagonal moves, with numbers
following to gine the degree of slope Onee
a diagonal has been started. the slope can
be changed just by pressing a different
number This allows smooth curves to be
drawn There s also a command which
displavs the numbers that represent the
graphics 1n memorny, and a4 command
which moves the entire drawing on the
sereen “Computa-Doodle™ v weil de-
signed and easy 1o use

“Simiulated Computer™ s an exeelient
program It turns the TRS-X0 into ¢
microprocessor — Twenty memory loca-
tions (httle boxes) are displaved on th
sereen along with boxes forinput, output,
accumulator, program counter and 1n-
struction register - A group of three digit
commands  for such tunctions as “add ™
“subtract.” and T skip T s used to program
this simulation t 4 computer Once g
program is cntered the operation of this
“centrdl processing unit’ s graphicalh
displaved as the user sees memory contents
change and as input and output appear in
the boxes  There are also modes tor
slowing the program and tor running in
single  steps The program s g great
introduction to the concept of o micro-
processor  Both beginners and old pros
will be tascinated by thisinternal view o @
computer 1t action "Simulated Com-
puter”™ v a good fist step on the way to
understanding 4 Z-%0 or 4 6502 ucro-
processot

Stehetee programs come with good
documentation, induding complete i
struct:ons and suggestions for using the
nrograms The programs are well designed
Cor case of operation and cotan mant
tror traps s cassette v ndo ity be
e the dlasstoom Indinvad sers o
abvo ooy this tape Wy ol BENTENN
tiy ~ wan b ordored ono dise toaroen

wdditionat 8500

Basics and Bevond. Inc.

Virocosm [ ior the pevel T1 16k
T RS-0 (819 95 Contains thitty programs
on two cassettes The programs range from
games and simulations 1o utilities and
cducational aids  The pames are nia
though some are remumsceent of previoush
published nnes Several of the games could
be considered educational “South Pole”
a'lows one or two plavers to try to reach
the pole and return  The plavers deade

~
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how many menand dogs tobring, and how
much tood and fuel to take along Daily
reports are given as the players pick therr
routes toward the pole Aside froma rather
long wait while data s being displayed, the
game 15 fun More varied and complex 18
“Atlantis " Here, the player must decide on
a course of action to save this mythical
isfand from impending doom He can try
to build 4 dome for protection against the
volcano, work toward evacuation, or try
anc of several other approaches Many
deaisions are involved, with many possible
outcomes [his 15 a nice simulation

Then there are the educational
programs “Country Guess™ has the player
thoose a4 country  The TRS-80 asks
questions unt:l 1t s able to name the
country [his requires the plaver to know
(or learn) a fair amount ot Geography,
otherwise he won't be able to answer
correctly: “Math Toble Dnll™ allows the
user to sclect the number he wishes to
study s he computer than presents
problems i basic anthmetic whichinvolve
th- .iumber This could be a good way to
practice multiphcation tables  “Spellhing
Dnll™ flashes o word on the screen, then
waits for the user to spell the word Any
mistake wilbimmediately end the attempt,
but another chance will be given “Spelling
Review™ allows die user to enter his own
hst of words for review  There are three
levels cach presenting the word tor a
d.ferent period of ume

AMicrocosm [ also contains data-base
tvpe programs such as " lowering House-
plants ™ “Calones-Fowd ™ and “Calonies-
Ingredients” as well as programs for
halancing chechbooks and cheching
memory A this price 1itis « worthwhile
putchase Included with the cassettes s a
24 page booklet which gives detailed rules
tor the games and background on the
ceducationa; programs  Fhe tapes and
booklct ate attiactively packaged m g
sturdy plastic binder

Fducational Acuvities, Inc.

This compamy markets sevetal pro-
prams tor the PET and TRS 80 Apple 1-
plus versions dre abso . the works Mivng
Facts 1829°95) can be used by g student
with 1o help trom a teacher, the instruce-
tions are clear and simple Asin “Math
Iable Drll™ (see abovey problemis are
presented  with one mussing factor
5+'-9 and the user has to suppiy thi
missing number  After a correct answer,
the whole problem s displaved again
When the guess s incorrect, three chances
are given betore the computer provides the
answer

Fla h Spelling (314 95) preserts
words one letter at 4 time in large senpt
1 he whole word remains on the sereentor
an instant, thon vanishes Atthis point, the
user must correctly spell the word While
there might seem to be no challenge 1n
spelling & word that has just heen on the




screen, the bepefit of this program is that it
reinforces learning By seeing the word one
letter at a time. the studentis more hikely to
remember the correct speiling

“South Pole” allows one
or two players to try to
reach the pole and return.

Scrambled Letters ($14 95) 1s for two
players. who take turns trying to solve
jumbled words If a plaver is correct, his
opponeat gets a new word. on an incorrect
guess. the other plaver gets a shot at the
same word It they both miss twice, the
program shows them the word Fxtra
points are given for speed 1n this contest
There s onlv one smali problem Some
words such as “ocean,” have dnagrams A
plaver who respended to “aceno™ with the
answer “canoe” would be told he was
wrong Aside trom this the program is well
designed

Introduction o Mathematics on the
Computer {819 951 15 a marvelous. wide-
ranging program It presents the student
with rr :th problems a1 a specitic selected
level of difficults It the student does well.
the level increases  The value of the
program becomes apparent when the
student mdakes 4 mistake  After several
tries, 1t the answer hasn't been found. the
machine restates the question as a word
problem Instead of using “5+37 for
example 1t savs. “Mavbe this way would
be easter forvou H1had 3penalsand you
gave me 3 more. how many pencils would [

Programs from Atari rep-
resent a good concept
which has produced fair
to excellent applications.

have™ The program s also extremely
patient when trvng to get answers to
ves no guestions during the mital set-up
The is g niee touch and shows the care
that went iNto the package

AMost ot the FA programs make
extensive use of large-size letters The
documentation consists of onlyannsertin
the cassettes but it provides intormation
on changing the data bases tor the spelling
games and advice on what to do when
problems arc encountered  Beades. the
programs contain eserything the user
would need to know These tapes could be
of vajue i the dassroom, and could also be
used by students who wantto learnon their
own or whoneed extra help with a subject
This s detimitely a quality product hine

Image Computer Products

Now that the Atan home computer
has been « n the market 1or a while, other
Lampanics are heginning to produce

software for it Image has brought out a
nice cassette, Skil Bulder I ($1995)
containing two educational programs for
younger persons Running on either the
800 or 400, “Number Hunt™ has the player
move from the center to the edges of a
three-by-three grid, trytng to find the
number that matches the answer to 4
problem shown at the bottom of the
screen At first, the problems are very
simple If the player does well, the
problems become more difficuit A single
plaver can use the program, or two players
can cowpete, trying to be the first to find
the number Inthetwo plaver version, each
player has his own grid [he control 1s
through joysticks

The same cassette also contains
“Bingo Duel ™ In thiy game. numbers must
be found on a five-by-five gnd Two
players can compete, edch getting 4
different level of problems but using the
same grid, or the game can be used by 4
angle player Both games “re well
explained 1nthe bookletaccon  yingthe
cassettes These programs could be used by
children who are keerning their numbers or
who are learning elementary addition and
subtraction  Older children nught also
cnjoy the competitise aspects of the games

Atars

The Ta't and lea h programs trom
Atart represent a good coneept which has
produced tair to exc 'lent applications
Using the Educational Swvstem Master
Cartridge. the machine comes on with
simple nstructions for loading the
cassette After the program s In memory.
the computer controls the tape, which
gives audio output through the wlevision
to supplement the infermation on the
screen For some apphcations this 18 4 nice
idea The Sociology set, with sixteen
programs on four tapes. 1y well done The
first program ntroduces the topic.
explains what will be covered. and begins
to give ¢ background ot basic concepts As
text 1s displaved on the screen. a narrator
repeats the material Since speech can be
taster than reading. the voice 1s able togive
¢xtra information

Throughout the program. the tape
stops and a questionappears on the screen.
along with two or three possible answers It
the wrong answer s selected. there 18 4
buss When the right one 1stound, the tape
continues, often Making 4 comment dbout
the amwer

In the same series Is a set of History
tapes  These begin with the Greeks and
move chronologically forward The
history lessons stress a cause-and-effect
approach  Obviowsly the tapes took the
ettorts of three professiondls, 4 program-
mer. an educator and a trained speaker
The lessons are puttogether with great care
tor detail. accuracy and interest Theuse of
text and graphicsis welldone. and learning
from these tapes s a painless endeavor

There are umes when something 1s
used because 1t 1s available, not because it
is the best thing to use This could be the
case with the Grear Classics setection of the
Talk and Teach senes Each story is
presented in synopsis w..n a style reminis-
cent of Classics IHustrated The program
pauses o ask questions, insuring that the
reader grasps the plot line, but that 1sn't
enough. The value of literature comes not
from the plots, which are often ancientand
borrowed, but from the way words are put
together None of the works 1n this sixteen-
story collection, from Julius Caesar to A
Tale of Two Cuies, can be viewed as
anything but story line Each work 1s a
classic because of the style and art of the
writer These tapes are pale images of the
classics If they interestastudentenoughto
get hum 1o read the onginals. fine, but that
doesn't seem likely

Also from Atari 1s States and Capuols
(814.95) A high-resolution map of the
USA 1s displayed One at a ime, the states
are outlined The player has to guess the
state If he 1s wrong, the program will tell
him the answer After that, he has to guess
the capitol Again, the correct information
s provided after each guess The game 15
nicelv designed, hut would be best used 1na
classroom. since individuals who used 1t
would quick'y learn the states and have no
more need of the program

Creative Computing
(Sensational Software Division)

This review would not be compl-fe
without mention of some of the newer
educationdl programs from Creative
Compuung  First, tor the TRS-80, 1s
Ecolvgical Simulanons - 2 (814 95) Ths
contains four programs “Pollute,” "Rats,”
“Malana,” and “Diet ™ In “Rats.” the
plaver tries to control a population of rats.
us'ng various paisons He can select the
length oi time between reports. as well as
the length of each application and weight
of the poison Trying different methods.
the playverlearns the results of combination
programs using varying amounts of
polsons

“Malana™ 1s a varied and interesting
program The plaver must select from
several measures designed to hmit the
spread of a malaria epidemic  Attention
must be split between preventative and
curative measures At the end of a round,
the player i» given an evaluation of his

The value of literature
comes not from the plots,
which are often ancient
and borrowed, but from
the way words are put
together.
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work, showing how effective each of his
measures was 8t by bit, 1t 18 possible te
develop a strategy which makes the most
eftective use of the various measures This
game guickly becomes absorbing

“Pollute” takes the user’s selection of
water temperature, kind of waste, rate of
duinping, and treatment method. then
shows the effects on a body of water It
contains good error traps and other aids
In entenng the amount of waste, a repl
that 's wa) tou large will result 1n the
comment New York City hasa rate of only
12 parts per million perday The display
graphs oxyvgen against waste in the water
This program. too, 1s 4 good learning tool

The final simulation, "Diet,” allows
expenmentation with various weekly diets.
without the rnsk entaled from actual
expenment A plaver can learn what a
week of milkshakes would do to him, or a
week of sprcuts and other vegcables The
output tells how much weight would be
gained or loet on this diet, ds well as the
nutritional makeup ot the food

In these programs, a reply of ™ 17 ds
input 1s used whenever the plaver needs
hetp in answering 4 question The docu-
mentation includes detailed explanations
of all parameters and vanables. as well as
ex¢  ses 1o get the user started and advice
tor cldssroom dctivities with the program
Aiso included s information on the
dssumpuons made (n the simulation The
manual 1tself can be an educational tool

Another tape from Creative Comput-
g, CAI2 (81195 s tura 16K Apple 1
with Integer Basic It contains three
programs designed {or computer-dssisted
instruction “European Maps™ begins with
a high-resolution display of Furope The
plaver i ginven the choice of naming either
countries and capitols or just countries. 45
well ds the option of just entering the first
letter of the name of the country Durning
the game. 4 dot tn the center of one of the
countries will begin to tlash The plaver
must name this country I he s wrong, he
wiil be given the same country tw'ce mofe
at other tumes duning the game  This use ot
graphics for visual learmng 15 nmice. and
should produce good results

“Meteor Math.” tor begianing and
intermedidte students of math takes the
pain out of arnhmeuc The plaver 1y
informed of 4 meteor which 1 talling
toward Farth He must destroy the meteor
with his laser cannon Buthe hastoanswer
math problems correctly betore he can tire
the cannon it takes ¢ lot of shots to
destroy the meteor It the student does
well. the level ot ditficulty of the problems
increases  This is a nicelv-designed
package which makes v «d use of graphics
in presenting math probiems,

The tape dlso contains Musi
Composing Aid." which allowstheentry of
1tes, tne replay of the notes or of other
saved scores, and the editing of composi-
tond The music. coming from the Apple’s
{)\yﬁ speaker. sounds like an alto recorder

When using the system for compositon,
¢ach note 1s played as 1t 15 entered Notes
are coded using & simple method A C
below middie C 15 entered as C To go an
octave higher, the composer would use
CC Thereisarange C below middle Cto C
three octaves above middle C Along with
the program 1s a data tape contdlning a
Bach composition The program encour-
ages students to learn musical notation so
they can transpose their favorite scores
from sheet music 1nto computer data This
package ofters 4 nice variety of programs,
and would be worth the price for the music
routines alone

Moving away from educdtional
software, we get to those programs thatare
intended ds aids for teachers Generally,
such programs are concerned with or-
ganizing datda. and with saving ime  First,
two cassettes from Educationdi Assoct-
ates, one very guod, one fairly disappornt-
ing The good cassette. Readability Inden
(%9 95). can be useful not just to teachers
but dlso to those who work in children’s
literature, especially hiterature for the high-
interest low-readability field Readability
gives a gurdeline for determining widt
material can be comprehended by what
grade level In the EA program, the user
enters three paragraphs, the first, onctrom
the middle, and the last 1F_ programthen
gives word count. sentence count, the
number of letters, the average length of a
word, the pereentage of the words that are
on the Dale readabihty indcx, and the
readability level The Dale long hist
contdains words that are :n the vocabulary
of readers at certain ages The percentage
given 15 an estimate  on detual check
against the list would take too much ume
Along with the printout 15 4 chart tor
finding the grade level that 1s appropniate
to the readabihty This program s useful
and well set up for ease of operation

Considering the overall quahty of EA
softs - their Grade Averager (39 95)1sa
disappuintment The program allows entry
of grades, either letter or numeric, foreach
studentin 4 class Whenall the grades have
been entered for a student, an average
score and letter equivalentare given Atthe
end of the program, a summary of all
names and averages 1s furnished Sofar, no
problem But the programdoes have flaws

A player can learn what a
week of milkshakes
would do to him, or a
week of sprouts and
other vegetables.

First, once a grade 1s entered, 1018 there for
good There 1s no way to edit mistakes
Any change would entail redoing the
whole file for that student Also, a wrong
entry that s 4 letter other than A" "B.”
“C D or *FT s taken as a signal that

the entnies for that student are finsied It
seems that this cassette could create more
work than it saves

The Apple [I Gradebool (524 95)
from Creative Computing 1s a disk-based
utiity that allows teachers to set up files
containing the names of students and their
scores The user first establishes a roster by
entering the names of the students More
than one class can be held onadisk Oncea
roster 15 on file, 1t can be accessed to add
new scofes, change scores, change existing
information, or add information

A lot of thought seems to have been
devoted to making this program easy for
the user After 4 name has been entered,
the computer shows the name 0. e screen
and asks if 1t ss correct Getuing a “yes,” the
name 1s put on file lf the name 1sn't
correct, the computer asks for another
entry This method should virtually
elimindte user errors

With names and scores on file, 1t 1s
possible to get various stausucs from the
system, such ds scores and averages for
each student. as well as his deviation from
the mean Another nice touch the names
can be entered 1n any order When theyare
sent to disk, they will be stored alpha-
betically This system 1s very easy to use
Anvone who can type can have the luxury
of a computer grade hook The documen-
tation covers use of the system and
recovery from any problerns that might be
encountered (such as acudentally hitung
reset)

As should be obvious by now, there1s
d lot of educational software out there, and
the quality seems to be getung better every
month With carefui shopping, any school
or individual shoula be able to fill all
software needs for a reasonable price O

Vendor Addresses

Atari Inc.

1265 Borregas Ave.
P.O. Box 9027
Sunnyvale, CA 94086

Basics & Beyond, Inc.
Box IC
Amwalk, NY:10501

Creative Computing
P.O. Box 789-M
Morristown, NJ 07960

Educational Aztivities, Inc.
P.O. Box 392
Freeport, NY 11520

Edu-Ware Services, Inc.
22035 Burbank Bivd. #223
Woodland Hills, CA 91367

Image Computer Products, Inc
615 Academy Drive
Northbrook, IL 60062

Steketee Educational Software
4639 Spruce St.
Philadeiphia, PA 19139
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Printed Materials

Magazines/Newsietters

Apple Education News, P O Box 20485,
San Jose CA 95160

Byte, 70 Main Street, Peterborough NH
03458

Computer-Using Educators, Mountain
View High School, Mountain View CA
94041

The Computing Teacher, c;o Computer
Center, Eastern Oregon State College,
La Grande OR 97850

Creative Computing, P O Box 789-M,
Mornstown NJ 07960

EDU, Educational Products Group, Digi-
tal Equioment Corp , M15M40, May-
narc¢ MA 01754

Educational Technology, 140 Syivan
Ave , Englewood Ciiffs NJ 07632

Kilobaud Microcomputing, Pine Street,
Peterborough NH 03458

Recreational Computing, P O Box E,
1263 El Camino Real, Menio Park CA
94025

Teaching Computer Programming, 1112
Giacial Drive, Minot ND 50701

T H E Journal, Information Synergy Inc ,
P O Box 932, Acton MA 01720

Books

Ahl, David H (Ed) 102 Basic Games,
1978 Creative Computing Press, Mor-
nstown NJ 07960

Ahi, Dawd H More Basic Computer
Games, 1980 Creatve Computing
Press. Mornstown NJ 07960

Bail, Manon & Chase, Sylvia Be a Com-
puter Literate, 1977 Creative Com-
puting Press, Mornstown NJ 07960

Biflings, Karen. and Morsund, David Are
You a Computer Literate”? 1979 Dili-
thium Press, P O Box 92, Dept CT,
Forest Grove OR 97116

Computer-Based Education The Best of
ERIC, June 1376—August 1980 Keith
A Hall, Syracuse University Printing,
125 Coliege Place, Syracuse NY
13210

Computers in Education Resource
Handbook, 1976 Department of Com-
puter Science, University of Oregon,
Eugene 97403.

Dertouzos, Michael L , and Moses, Joel
(Eds ) The Computer Age A Twenty-
Year View, 1979 The MIT Press, Cam-
bridge MA 02139

Doeer, Chnistine Microcomputers and
the 3R's A Guide for Teachers, 1978
Hayder Book Co, Inc. 50 Essex
Street, Rochelle Park NJ 07662

Dwyer, Thomas, and Cntchfield, Margot
Basic and the Personal Computer,
1978 Addison-Wesley, Reading MA
01867

Edwards, Judith B. Elis, Antoinette S ,
Richardson, Duane, E . Holznagel,
Donald, and Klassen, Daniel Com-
puter Apphcations in Instruction” A
Teacher’'s Guide to Selection and Use,
1978 Time Share Corp , Hanover NH
03755

Frecenck, Franz J Guide to Micro-
computers, 1980 Association for Ed-
ucational Communications  and
Technology, 1126 16th Street, N W,
Washington DC 20036

Graham, Neil The Mind Tool Computers
and Their Impacton Socrety (2nd Ed ),
1980 West Pubiishing Company, St
Paul MN

Harns, Diana (Ed) Proceedings of the
National Educational Computing Con-
‘erence, 1979 Weeg Computing Cen-
ter, University of lowa. lowa City 1A
52240

lhnois Series on Educational Appli-
cations of Computers: Computing-
Teacher Education Papers, 1979 De-
partment of Secondary Education, 396
Education Building, University of 1lli-
nois, Urbana 61820

Kosel, Marge, and Caristrom, Geraldine
Elementary, My Dea:r Computer, 1978
Minnesota Educationai Computing
Consortium, 2520 -Broadway Drive,
Lauderdale MI 55113

Morsund, David. School Administrator's
Introduction tc Instructional Use of
Computers international Council for
Computers in Education, ¢/o Comput-
ing Center, Eastern Oregon State Col-
lege, La Grande OR 97850 )

Morsund, Dawvia. Teacher's Guide to
Computers in the Elementary School
International Council for Computers in
Education, c/o Computing Center,
Eastern Oregon State College. La
Grande OR 97850

Nelson, Ted Computer Lib/Dream Ma-
chines. The Distributors, 702 South
Michigan, South Bend IN 46618.

Papert, Seymour. Mindstorms: Children,
Computers, and Powerful Ideas,
1980 Basic Books, 10 E 53rd. St
New York NY 10022

Porrot, James L Computers and Educa-
tion. Sterling Swift Publishing Com-
pany, P O Box 188, Manchaca TX
78652

Ricketts, Dick (Project Director) Course
Goals in Computer Education K-12,
1979 Commercial Educational Distrib-
uting Services, P O. Box 8723 Port-
land OR 97201

Tayior, Robert P (Ed ) The Computer in
the School Tutor, Tool, Tutes, 1980
Teachers College Press, 1234 Am-
sterdam Avenue, New York NY 10027

Thomas, James L Microcomputers :n
the Schools, 1981 The Oryx Press,
Suite 106, 2214 North Centrat at En-
canto, Phoenix AZ 85004

Weizenbaum, Joseph Computer Power
and Human Reason, 1976 W. H
Freeman, 660 Market St. San Fran-
cisco CA 94104

Willis, Jerry Peanut Butter and Jelly
Guide to Computers, 1978 Diithium
Press, Forest Grove OR 97116
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Curser Magazine
Box 550
Goleta CA 93017

Edu-Ware Services 'nc
22035 Burbank Boulevard, #227
Woodland Hills CA 31367

Ediicationail Activities Inc
1937 Grand Avenue
Baldwin NY 11510

Educationa: Software Prof tid
38347 Grand River
Framington Hill'MI 48018

Educational Programs
P O Box 2345

“West Lafayette IN 47960

George Earl
1302 South Gen McMuilen
San Antonio TX 78237

Hartiey Software
3268 Coach Lane #A
Kentwood MI 48508

Hayden Book Company
5C Essex Street
Rochelie Park NJ 07662

ideatech Cumpany
P O Box 62451, Department 7220
Sunnyvale CA 94088

Instant Software
80 Pine Street
Peterborough NH 03458

interactive Education
2306 Winters Drive Dept 16D
Kalamazoo Ml 43002

J & S Software
140 Reid Avenue
Port Washington NY 11050

Kral Software
21 M Brook Drive
Srany Brook NY 11799

Kvae Tyme Project
Ted Perry

2331 St Marks Way
Sacramento CA 35825

Level IV Proc icts Inc

32,2238 Schoolcraft Suite F4
Lvonia MI 48154

Lite Software Lt

446 Van Horne Avenue

Willowc.ate Ontario Canada M24 2T

Maibu Microcomputing
23910A De Ville Way
Maiibu CA 90265

Me.ar:
256 North Washington Street
Fails, Church VA 22046

Med Systems Software
P O Bcx 2674
Chapel Hill NC 27514

tAicro Gnome
5£43 Montgomery Road
Elkridge MD 21227

Mcro Learning Ware
Box 2134
North Mankato MN 56001

Micro Power and Light Co

1108 Keystone

13773 North Centrai Expressway
Dalias TX 75243

Microcomputer Workshops
10 Ehczabeth Place
Armonk NY 10504

Microphys Programs
2048 Ford Street
Brookiyn NY 11229

rinnesota Educational Computing
Consorhum

2520 Broadway Drive

Lauderdale MN 55113

Monument Computer Service
vitiage Data Center Box 603
Joshua Tree CA 92284

Muse Software
330 North Charles Street
Baltimore MD 21201

Oregon Software
2340 SW Canyon Road
Portiand OR 87201

Personai Saftware Inc
592 Weddelt Dnve
Sunriyvale CA 94086

The Pet Program Exchdnge
Box 516
Montgomeryville P# 18936

Program Design inc
11 idar Court
Grecnwich CT 06830

Procrammer International inc
34, . Ahishire Boulzvard
Los Angeles CA 90090

Programs fc - Learning Inc
P O Box 954
New Milford CT 06776

Programme: Software Exchange
2110 North Second Street. POB 199
Cabot AR 72023
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Radio Shack Department
Cma-81010161

1300 One Tandy Center

Fort Worth TX 76102

Siwa Enterprises

P C Box 7266

Hampton VA 2366%

Stexetee Educational Software

4639 Spruce Street
Philadeiphia PA 19139

Stiring Switt Puoishing Co
P O Box 188
Mancheca TX 78652

Thesis

P O B\)X 37

Garden City M1 45135

Tl Source (Texas Instruments;
P O Box 191

Rye NY 10580

TYC Software

40 Stuyvesant Mano*
Geneseo NY 14454

Microcomputer Manufacturers

APF Eiectronics Inc
Imagmnation Machine
144 Madison Avenue
New York NY 1002?

Apple Computer Inc
10260 Bandley Drive
Cupertino CA 35014

O
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Atarn

800 or 400

1265 Borregas Avenue
Department C
Sunnyvale CA 94086

Commodore Pet
350 Rittenhouse Road
Nornstown PA 19401

Compucolor

Compuco'or Il Renaissance Machine

P C Box 569
Norcross GA 30091

Cromemco Inc
280 Bernardo Avenue
Mountain View CA 94043

Exidy Sorcerer
969 Maude Avenue
Sun~yvale CA 94086

Heath Company
Heathkit
Benton Harbor M1 48022

Hewlett-Packard Company
HP-85 Inquine< Manager
1507 Page Mi Road

Palo Alto CA 9. 04

Inteligent Systems Corporauon
{See Compucoior)

Intecolor Drive

225 Technology Park
Atlanta-Norcross GA 30092

Mattel!

Intellivision

5150 Rosecrans Avenue
Hawthorne CA 90250
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Motorola
5005 Zast McDowell
Phoenix AZ 85008

North Star

Horizon Hi

1440-4th Street
Berkeley CA 94710

Ohio Scientific
Challenger Seres

1333 South Chillocothe
Aurora OH 44202

Radio Shack

TRS-80

1300 One Tandy Center
Fort Worth TX 76192

Sinciair Research Corporation
Sinctair Microcomputer . 80
50 Staniiord Street

Suite 800

Boste. MA 02114

Smoke Signal Broadcasting
31336 Via Colinas
Westlake Village CA 91362

Southwest Technical Products
SWT PC 35800

219 West Rhapsody

San Antonio TX 78216
Synertek

3001 Stender Way

Santa Clara CA 35051

Texas Instruments
T1 994

12501 North Centra: Expressway

Dailtas TX 75222
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Resource and Referral Service
National Center for Research
in Vocational Education
Ohio State University
1960 Kenny Road
Columbus, OH 43210
Q
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MINI-LIST OF

ORGANIZATIONS HELP EDUCATORS
USE MICROCOMPUTERS
IN TEACHING AND LEARNING

Each 1sue of Fduaanonal Re2D Report
features a mun-hst” of resources from
the Resource and Referral Senvice at
the National Center for Research
Vocauonal Fducanon Omo State Ume-
versiiy This issue tocuses on resodatees
ot asing mncrocomputers in schools
and dlassrooms

Addiionat mformanon on this wopi
«an be obtained from the regienal
cducanonal laboratory m vour area ot

fre m the Resoutce and Refertal service

at the address below

Association for Computing

Machinery (ACM)

1133 Ay enpe of the Smena

New York, NY 10036

Contact Member Senvices
212 265-6300

ACM 1 an assodation for computer
wertsts busiiess systeni speetalists
analusts and soaal saenusts mieresied
i compunng and data processmy The
pt pose of the organizaton s to ad-
vange the saence and art of inforana-
ton procossing, mcludimg compiting
techiqgues and appropniate language
for geactal mformation and processing
stotage rettieval transtmesion
communication, and simulation of
data

* ACM has pioduced a publicanon or
the use of computers by schools tiled
computer Fdicanon for Flementary and
Secorrdary schecls (Order No o 812810
1981 92 pp $7 for members, $10 for
nonmembersy I can be purchased
from the ACM Order Departiment PO
Box #4145, Balumore D 21264 All
orders must be prepad

Association for Development of
Computer-based Instructional
Systems (ADCIS)
ADCIS Headquarters
Computer Center
Western Washington University
Bellingham, WA 98225
Contact Gordon Haves, executive
seatetany
206 676-2860

ADCIS 18 an mternationgl nonprof
oTgamization representng clomentary
and secondary school systems, colleges

87
V)

uni ersitics busmess industry and mil-
ary and government aganaes

The purposes of ADCIS ndude ad-
vanung the mvestigation and utliza-
non ol computer-based mstrucnion and
HIANALCMCHT promoiig and factlitat -
g the mterchange of ot on,
prograns and matenials reduang re-
dundant ettort among developers, and
speafving requirements and prionues
of hardware and sottware devetop-
ment

The ADCIS Neas s a bunonthly
newsletter matled to all members A
scholarhy publicauon, Hhe Journal of
Computer-Based Dairiaion s published
four times a year (tree to ADCIS
menbets, $12 1o nonmembers)y ADCIS
aperates several speaal mterest groups
indudimg ones tor Plato users, i
NHCLOCOMPLTCT USCTS, clementary
secondary and jumor college person-
nel, and mdinaduats mvolved mothe
Interacty e Instructional System Pres-
cntatior: and Authonny Membership in
ADCIS 15 $30 a vear for inanviduals
who are affilates waith an imstntiitional
or soctate member and $40 for those
who are nat

Association for Educational Data
Systems (AEDS)
1201 f6th ST N W
Washimgton, DC 20036
Contact Shuley Basterwood
exeoutn e directon
202 83 -4100

AEDS 1s a professional oviganization for
those mtetested m the use of com-
puters 1 cducation At DS produces
three quartethy publicavois the A£DS
Rullerm which focuses o miterchapter
commumaations atd meetiny an-
nouncements (87 a vear |, the AFDS
Venter which contams short, tiunely
attrcdes o current directions moedn-
cational data svstems (%15 a4 vear), and
the AEDS Jogrnal windh features arty-
des illustraung the fatest des elopiments
in the application of conputer tech-
nology 1o afl areas of education (825 a
vear)

An mdivdual membership (835) -
des subsarptions w all three putdi-
cations The speaal Fall 1979 1ssue of
the AEDS Jeurnal covered " Micro-
computers Thar Selectnon and Apph-
catton i Fducaton  smgle copios can
be purchased for 10




Add:uonal acuvines indude an an-
nual internagonal convention speaal
seminars and workshops that provid.
opportunttes e exanune and discus
the latest developments i educational
technology aud a computer program-
g contest for students i grades 7
through 12

Computertown, USA!

PO EonE

senlo Park CA /1023

Contaet Ramon Zamnora, director
315 327-054)

Computertonn USA" s a comiputer
iteracy prowcct of the people of Menlo
Park, the Menlo Park Library, and the
Peoples Computer Companmy, a non-
profit education corporation i Menlo
Park The goals of this National Saence
Foundauon fon-ded project are to de-
velop test and evaluate a set of course
matenals and ooeratung procedures for
a transportable mucrocomputer-based
commuty eracy program The
! project emphasizes the use of
local community resources

The courseware is based on a series
of siv-week dasses foer chuldren and
adults deahing with mtroductory mate-
nals RASIC programnung, and
project-based progranuming experi-
ences Courseware mdudes student
workbooks teacher guides. handouts,
and hists of recommended software inat
complement the dass actvines These
tems ol be avallable for dissemuna-
non m late 1983

A free newsletter, Compitertown
['SA" News Bulletn s published
monthly To obtaim a subscnption, wnte
to the above address

CONDUIT

PO Boy 388

University of fowa

fowa City, 1A 52244

“ontact  Harold Peters associate
director
319 353-5789

ONDUIT s a source for computer-

. ased anstructional matenals that are

revicewed. documented, programmed

for ¢ 2>e of transfer, and conunually’

updated Programs are writte  m

BASIC and FORTRAN Matenals pro-

‘Cfmmcd in BASIC will run on most
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THIROMPULCr sSvstems and some mi-
dovomputer systoms Other ¢ ONDUIT
matenals are bong translated o runon
the more popular mmconmputers
Mictocomputer materials are cur-

renth av alable m biology chienuistny
phyacs mathematies and statsties
spanish pachology, ind soaolog
Matenals are avadable tor use on the
PET 2001 Apple 1, and TRS-80

Three tvpos ot intormational mate-
nals are also avadable from CONDUT
generabhformation about the use of
cotnpuicns 1o higher education aids tor
authors and developers of computer-
based stractonal matenals and re-
ports on CONDUIT reviewed and
tosted matenals coNDETT Pipddine (815

vadn s asemiannual publication
foaturimg deas for use nr higher cduca-
tion and complete descaptiods of
cONDUIT S latest review ed and toested
ratenals Ards avadable tor doveloping
mstriciional computing materads m
Gude conNDUID Vtirs Caae Heworo
Wt P o Padkade postrtond!
VLo o ool Dt o
AUTR SE and coNDUTT BN
979 st A publicanon utded AL
sl ol ONS T Revrenad
o odod Paoveey osinade copy frees
doscnbes CONDUTT pack wes nne

plomonicd on mucrocamputonss A s

v e
RADANN

ot cundchnes toranthors ol more
computo maternis s abse onder de

veloprien,

International Counail for
Computers in Education (ICEE)
D partment of € orpter and
Prdorr tion Saeaee

Vrornveran of Orcgog
OR 1T 303

et Moo

Jt1¥3 HRAH- S

| TN

Condtad’

1

P Dnmornatonal Couned for Com
pricrs an bducation dCEE v a non
Srodn protos sonal onsamzation dod
Gt toomproving the mstructional
ssCobvoinpute s Do ompilen andobe?
1S T30 Tor Dt IssUes perseary v a
jotal tor poople mtcrested an the

Wit tenal use of computers ot the
procolle e level fodoals wirh the use of
cot |, aters and thaoimpadct on the
vendctal carncubim
Iwo mstractional booklets are avail-
ablo The scheod Vinmnnator s hrodi
roe o Inste fienal e ot compieens
O
ERIC

Aruitoxt provided by Eric

intended tor school adnunistrators ad
school board imembers who haye had
e expenence wath computers The
bookiet provides a series of guestions
and answers about the imstuctional
use of computers and the potential for
thew use moschools The feadier s Guade
o comprders i the Flementary Scheol can
help elementany school teachers wath
atle tormal computer trammg to gain
an mital fevel of computer hteraa
{Eadh booklet costs $2 50 prepad
quantuty discouns e nvarlable tor T
o1 ote coples of the same ttle)
Addiional booklets onother topies of
mterest o chers are bemg prepaned

Minnescta Education Computing
Consortium (MECC)
2520 Rroadway Dinve
St Paul MIN 55113
Contact  Paeauine Dhiredtor
612 371122

MECC o an organzaton aeated to
coordinate and provide computer sees -
s o students teachans and odu
cational admimstiators my Mimnesota
AL prosent approsimaiel 2 000 come
puter terimmals and 2 500 nido-
computers e docated m schools and
collegos across the cate

A Documontabon Centes makes
avatlable voiticn matcrals raneinge
from penodic pewsletions to car-
pcvelam gardos thar offer assistance in
rnplementing compitter use i i
Jdassaoom The bimaonthhy newsletier
called FsE RS Bsts avalable diskattes
thy can be used sath the Apple 8
wpport booklor tor these disketios
and programmine ond rclorence aan-
tals iNon-Amnesota costomers mist
pay o sircharge to vover the Ao
opctating costs pard by N0 mombur
msieations ) Both ESERS and i
anath.er birnonthiv MEoC nossferter

are e upon roguest

Northwest Regional Educational
Laboratory

Microcomputer Software and
Information for Teachers
(MicroSIFT)

3009 W Sinvth Ave

Portand OR 97201

Contact  Ten Marler progoann assistand
503 248 6300, st 137

MictoSIET o praject of Northwest Re
gional Fducan nab Faboratory sarves
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as a Jdrannghouse for microcomputet
K-12 mstructional sottw are infornia-
ton The dearinghouse focuses both
ot estabhishimy etfective procedures for
the collection, evaluatuon, and dis-
sennndton of matenals and mforma-
tior, and on providig user suppaon
and technwaal assstance: Addional in-
formation iy available through M-
aoSIFT News a quarterly newsletter To
be placed on the Mure ST Aews mail-
g hist wiste to the aboyve address

Society for Applied Lecrning

Technology (SALT)

51 Culpepper St

Warrenton, VA 22186

Contact Rayvmond Fox, president
703 347-005>

SALT s a nonprofit viganizanop for
professienals i the arca of instraec-
tonal technology mermbership, 920 a
vear)

Vicmborsecen e the quarter’s \ewn-
worer Other publicanons induade the
Joranal of Fducationa! lechnology Systenns
(822 50 avear for members, SSHavear
tor nonmcmbersy Murowniputers i
Fdnateon aid nanmg 1197909301 and
Videodin Mhiooomiprer wind Jeanngg Sis-
tenr Leamelogies o Prbhe Vocatonal Medi-
e and Hondeappad §dieaion sond rant-
on (1980 S4

Technical Fducation Research
Centers (TER(Q)

Compuctr Resource tentog
Sthot &

Camibridee MA 02138

Dar ol Wate ditcaton
H]7T 5473890

Contadt

The Compurar Rosource Center (CRey
of THRC contas migocomputal
hatdware softwar - carneada ared
techmcdl mformation obimterost to
Cducdions

CRO Mamtaimns roprosentative com-
putcrs colloas and evahuates
tachime spoaic cducational sottwarg
and hotses a hbrary of rclated techni-
caland cdocatonal publications flond
O s an oceastonal nowslooon that s
free tponn toguicst

¢ RC alvo conduds one and two day
warkshops on educanonal uses f iy
ctocompuite s at Ty Re
o he New T ngland arca Contact the
dincator for addinonal mitormahon

anted at se ools




