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The educational computing industry is growing rapidly, but who has cantrol?

The Computer Industry

and Education: the Issue

of Responsibility

by Phyllis Caputo

Cnmpmﬂ manufaciurers are zeming
i on the educational computing
marki. Executives of Texas Indtrumants,
in a recent stockholders’ meeting, singbed
out education as one of the four top
mearkets for new Texas Instruments prod-
ucts, Charles Phillips, Radio Shack's senior
vice president, savs that “'Eadio Shack had
determined that in the eighties, education
will bet our second Largest market, second
only to small business.” Similarly,
Commodore Business Machines eslimates
that 25-40 percent of thelr market will be
education in 1981,

Present and projecied sales figunes for
the education market alone reveal the
reason (oo this increased imeness. OF the
16,112 pubdic schood sysitemns in America,
30 percent have compators for instiuc.
tional use. In the next four years, this
could Increase o 60 percent of all

schools, Imermaticnal Daa Cosporation,
an independent market research and con-
sulting firm foe the Information processing
field, predicts that sales of micro-
computers will Increase five-fold (n the
next few years, reaching shipmends of 1.2
million in 1983, 5chool sales for that year
ane expected to be 106,000 units — a
progected SE46 milion, wp from $46 mil-
I in TG,

These projections cross-check with
assessmaents by industry officials who
report a near douhling of growth each
year. Industry spokespeople, while
unwilling to give exact sales ligures and
dollar sales projections, do offer impres-
sive ball park figures, Contral Data (dis-
iributor of the PLATC computer bearning
systeml, for exampde, reporbed 1979 sales
double those of 1978; 1980 promises
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s Gull Texas Multiregional Processing
Center has recommended Bell & Howell
MICTOCOMpUETs far region”™s 110 i sl
districts. Officials expect recommendation
1o resull in purchase of 600 systems during
1960- 1981, I's the larges single reglonal
purchase of microcompubens yel,
according 1o Bell & Howell, The center
sarvies (40,000 vudents, incheding the
Houston Independent Schoal District,

#Lealey Collepe of Cambridgs, Massa-
chusetts, has developed a graduate
program in computers and education. The
progran, which leads to a masters deges
and a teaching certificate, inclwdes
courses in hardware, programming and
curiiculum develogment,

=The University of Minnesota and Control
Data Corparation have announced plans
for a Midwest regional center for micro-
electronics and information sysiems,
Cantral Data contribuled 52 milllon
toward the center, one of the largest
granls ever recivied b',.' thi unversay.

sApple Computier Ing, plans soon o file
with the Securities and Exchangs
Commission a public alfering of comman
stock, Appde, started in a Palo Alio garage
in 1977, it sald to have annual sales of
about 5175 million, The company expects
o rvise mone than $20 millbon,
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The Supertanker
and the Missile

by Lloyd R. Prentice

Fl'-rt' years i not bong in the perspective
of American education.

Ba five years may as well be a cenbury
in the field of computer technology.

Chver the past five years, Amernican
edhucation has been buffeted by dieclining
ennallment, rising costs, idealogical
conflict, plummeting professional morale
and a riging tide of crticism from panents,
politicians and the news media,

Crver the same period the compater
field ks exploded with ideas and
products that are likely to change society
more fundamentally than did the intro-
duction of the autemobile a niar century
ago. Says writer James Fallows, "' the
aircraft industry had progressed at the
same rde . . . the Conconde would noaw
hedd 10,000 passengers and travel al
&0,000 miles per hour, and a ticket would
cost ane cent,”

CH course comparing innovation in
cosmpaiters with progress in the classroom
is like comparing cobbages with kings.
The theoretical sournces of the computer
field are tractable sciences — mathematics
and physics — and the nuturing culture is
free enterprise; the roots of education are
in psychology and sociology and the
togsail is politics — a Flinky medium at
st
Rates of Progress

Mevertheless, a comparison of the re
of progress in the twao fields is quite
germane because our clasiraoms will
surely feel the howling winds of change
whipped wp by bralnatorms in the
compusber incdustry. Indeed, science fiction
writer Arthur C, Clarke sees education and
small esmputers coming together [oe twio
hemispheres of plutonium in a nuclear
device, leading to an explosion of educa-
tional and social progress. But others are
not 5o sure — they poind to teaching
machines and imstructional television,
They say that the shiny computer of ioday
will attract dugd in the closet tomorrow,

Which prognostication Is commect?
Prabably neither, Schools are conservative
by their very nature, The rhythms of

education are ¢ntrained to both the
human developmental cycle and the
political cyeles of the electoral process.
Neverheless, computers are already
important learming tools in our schools,
and [udging from the enthusiasm of the
youngsters, they have a great deal to offer,
Yed the verdict is saill out on the bong term
implications. it all hinges on how teachers
and administrators work computens inlo
the curricula,
The Supertanker and the Missile

Hate of change, Amercan oducation
mioves like a supertanker wallowing in
turbulent water, Computer technology
moves like a Saturn rocket tearing itself
out of earth’s gravity, American education
needs io pull its bow into the swells and
make way against the broaching currents.
Computers could help de the
mamentum, but how does one hamess a
missiled

This Is what Chissroom Compuier News
is-all about — narrowing the gap between
T e

American education needs
to make way against the
broaching currents.
Computers could help
provide the momentum,

but how does one
harness a missile?

educatons and computer speciabists; It's
not about machines, but about people. It's
nat about lechnology, but abowt new
ideas to help youngsters prepare for the
future, We're prowd 1o share with you this
first issape, But we humbly ask your
suggestions and help in the form of letters,
priagrams and anicles to make futuee
iHses even better, We'd like (o see
Classroom Computer News evolve a5
dramatically as has the technology for
making manvelous machines ot of silicon
crydal, With your help, we know it will,

Photo and Drawing Credits: page 5 — Stacey Bressfer; page 8 — Mary Rothenbuehler
pages 15 & 16 — Bruce Wellman; pages 17 & 18 — H. P Wasserboehr
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On line:

More Questions
than Answers

In more and more school systems,
school boards and Uncle Sam are giving
Apples to teachers. But the Apples, as well
as the PETs, the TRS-80s and other micro-
Compubers, faite many questions for edu-
cators. How should childien work with
the new machines? How can media
people keep the school's new micras oul
of storage closets? What Is good educa-
tional software? Where can teachers get itf
Can teachers write thelr owni

To help Massachusetis teachers and
miedia specialists answer some of these
questions, Stacey Bressler of Metropolitan
Edwecational Televition organized a wepk-
long conference at the Mount Hermaon
school near Greenfield, Mass. last July,

The teacher’s first problem, aid several
sprakers, s defining what a computer is,
and perhaps more important, what it is
ned, i educational teoms. Ediseaton have
long believed that teaching machines —
from Pressey’s 1926 Self Scoring Multiple
Choice Device to Skinner's teaching
machines of the 50°s and 60's — would
radically improve teaching. When
sudents got bored or support disap-
peared, teachens became disappointed,
Though microcompiters are hundreds of
times more powerul than the old
maechanical teaching machines and ako
less enpensive, they ane not a cure-all,
Teachors must carefully define whal
comysrers can do.,

Walter Koetke, computer serviens

Massachusetts teachers gathered around the micros during a week-long conference
exploring what computers can and can’t do in education,

dhirector of the PutnamiMarth Westeheser
B0, C. E 5, offered ane possible defing
tsan, The micracompuler is, he sald, an
Erstrumeni for wiiting. composing missic,
designing games and simulating histarical
vl or scEncE expriments. By
following students’ associations and ques-
tions about a subject, the computer can
halp children learm in a Wy neved before
possibilie, In effect, the compuier could
change education as textbooks did 100
Yoars ago.

Thve first years of microcomputerns in
schools will not be casy, however,
suggested Dandel Watt, 3 member of MIT's
Project LOGO, Teachers will have 1o both
learn programming and master their
machines. Liniversilics ano anly now
beginning compater science programs
designed especially for teachers. Adapting
new curmiculs will be difficuli as long as
schoots ang being judged by old policies,
Hudents who become good programmers
will assume an increased amount of
power in thalr schools, possibly
threatening some teachers.

But perhaps this ot serious problem
Facing teachers is the lack of pood soit.
winrgt, Becowse of the probdems with
software, teachers with new computers
should assume that thay will have to write
some of thelr own educational programs,
confarence participanis felt, Thiy sdded
that, with support from administration wo
that leachers have time o work in tearms,
teachers will be able toowrite good sofl-
ware, though it may lick the fancy
graphics routines that professional
programmers wrile,

Media Librarian
as Activist

Toamorrow's fechnologies — including
“imtelligent telephones,”’ slectronic
publishing and videodiscs — might limit
rather than increase acoess to communi
calion channels, bt the modea libsrarian
could help eounter that trend, bl
Amos Viogel of the Annenberg School of
Communication, University of
Pennsylvania,

Speeaking at a June instiiule on
“Changing Technology and the Media
Libwarian of the B0r's." Vopel sald he
foresees a future in which large economic
inlerests condnel access o public channels,
resubling in o profusion ol “vwdeo wall-
pager” amd fewer contnoversial
productions than ane broadcast o, Such
programming for “'the kewest commion
denaminator” will Hmit people’s access. 1o
shimulating ideas, e said,

Vol hopes that brarians will suppaod
non-commarical and controversial
producers and anlsts vy |1n|.-e'||mir|ﬁ
repasitories for non-popular and under-
ground information sources,

"Changing Technology and the Media
Librarian of the B0's,"" spansared by the
Libsrary and Information Te hrobogy
Association of the Amencan Librany
Assorciabon and by the Educational Film
Library Association, preceded the 1980
American Litsrany Association Anmwal
Conference in Mew York Cliy,

Computer Literacy
Comes to TV

Within the next wear, various national
public television networks will present a
video weries on COMHAer ||!|.'r.ll:'5- Stations
and times of presentations will vary, The
seviess, entithed “Adventures of the Mind,"
consksts af siv, 15-minute lewons aboul
Compuiers and thelr usos:

LESSOMN 1=How Complters Ssme
Personal Interest [A look at computers as
porsonal toolk)

LESSOW 2—FHardware and Softwane:
Compuier Components and Function
{(Idemification and dese ription ol the five

hardware components of a commiter
and of sofiware syslems and
applications)

LESS0M 3—3peaking the Lamgunge:
Communication with the Compuater (An
introduction o programming in BASIC)

AICCN



LESSON 4—Data Processing, Cantrol,
Dwsign: Personal Computer Applications
(An illustration of the three major classes
of computer applications)

LESSOM 5—For Batter ar Wiorse:
Advantages and Dissdhvantages of
Personal Computers (The potential
benofits and problems to individuals and
sockety In the computer age

LESSOMN B—Extending the Reach: The
Impact od Persanal Campiibers on the
Individual (Special people using
personal computers 1o meet special
needs and 10 communkcale ideas)

Children’s Tebevision Imermational la
Virginia-based educational network] and
the Johns Hopkins University Applied
Physics Laboratory prod " Adventures
of the Mind;"” Radio Shack and The
Institute of Electrical and Elecinonics
Engineers Computer Soaciety provided
funding.

For further information and local sched-
uling times, conact: Susan Dawson, Chil-
dren’s Television International, One Sky-
line Place, Sulte 1207, 5205 Leeshurg
Pike, Falls Chaurch, WA 22041:

T03-370- 207,

Best Yet to Come,
Says Speaker

In the nest bwo 1o five years, the micro-
computer will becomes “friendlier.” 11 will
speak when spoken to. It will wow its uspr
with 3-D graphics and real-time
animations, hum the Bee Goes or
Beethowen, It will hold more Indormation,
communicate mane easily with iis fellow
rmachines and come in'slizes that will
make (oday’s micnos look macro,

Al a recent Boston Compater Society
meeting, Vern Rayburn, president of
Microsodt Consumier Products, outlined
these and other developments that will
influence the classroom use of computess,
Rayburm, whose firm supplies BASIC (o
almost every major microcomputer, sees
the development of betler software as the
numbser one challenge facing the industry,

“Software defines the personal com-
puter,’” b waid. But much availables sode-
wiare |5 hard to we and of love quality,
making software the “major element
missing today for widespread acceptance
of the microcomputer,” Two trends
should change this. First, programmers are
beginning to “innovate rather than
imitate,” By writing programs expressely
for the microcomputer, not mimicing

thase designed for larger machines, they
are taking maximum advantage of the
micra, especially the high level of
imeractivity it offers, Manufaciurens are
also garting to standardize programs so
that one picce of softwane will service a
variety of machines — a welcome change
feer the school that owns an assortment of
PETS, Appdes and TRS 80s.

As sodtware improves, soowill the ease of
user-machine communication. Command
languages will sound more ke English;
joy sticks and Fight pins, which facilitate

R ——

/i Programs are grouped Into packages of
W 4 1o 7 programs priced at §14.95 par §)
o Patkaga Including shipplng and han-
:-: dilng. Avalisble on disk or tape, |
i Wilte lor catalag: =8
MICRD LEARNINGWARE, BOX 2134, &

movement through a program, will be
cheaper; and the computer will respond
o spoken commands, though Raybum

says this “ultimate step in making the
computer friendly’ is siill aboul Years
away.

As for the machines themselves, some
will be smaller and cheaper [a hand-held,
$200 model is already on the market;
Commaodore will soon intreduce a $350
machine featuring full color graphics);
others, like the Apgle 01, will be full-
featune machines, with such current extras
a8 Noppy disks and modems bulll in. Both
graphics and sound capabilithes will
Irmprove, with realdime animation, 3-0
graphics, and full music and voice
symhesic available, Equally exciting is the
mow'e bonwand Compurter networking,
through which all the microcomputers in
all the schools in a systern could talk 1o
o andther, combining their encemous
redscning power and memories,

CCNIS



Industry Continwed from page 1

similar increases — Control Data reached
the total 1979 sales figure in the first six
manths of the year. Apple Computer Inc.,
which sells heavily 1o the education mar-
keet, has an annual reported growwth rate af
S0 percent. Radio Shack reports that last
April, May and june’s sales together
equaled the sales for the first nine months
of the: previous year, Commadione, Atari
and Exidy Computer report similarly
impressive figures,

Excitement about the booming educa-
tional computing industry should be
tempered by circumspection, however,
Just what resources are the various micro
and minicomputer manufaciuners
committing 1o education! Whai role are
educators playing! What do the answers
to these questions imply for the futire of
educational companting!

Let’s look at some of these companies
and their commitment to education,

Honeywaedl

Honeywell produces minicomputer
systems with educational applications.
Honeywell software includes both o sy
dent scheduling system called SCRIBE and
a time-share library for educators called
EDINET, which includes tutorial, dirill and
simulation learning activities for children,
Honeywell personnel are now working on
a version af the LOGO language (a

computer language developed eeprossly
for educational usel for the Honeywaell

minicomputer. In general, Honeywaell's
interest in education lies in minicomputer-
based time-sharing systems and in instruc-
tional programs dealing with problem
sofving. They develop mowt of thelr
software in-house with some field testing,

I1BM has many general computer systems
wsed in schools, The 4300 and 8100
mainframes are two examples, The
software for these systems include a

Excitement about the
booming educational
computing industry
should be tempered with
circumspection — just
who is doing what?
“

student record-keeping program called
EFIC and an instructional system called
Inderactive Instrectional System (115,
Courseware for 115 consists of installed-
user and field-tested programs in daia
processing and in remedial math and
English drill and practice. Again, 1BM
develops much of the software in-house.

WHD 15 EDB-WARE?

WE ARE CAL FROFESSIONALS FOR THE APPLE |

IF YU ARE AN EBUCATIDNAL INSTITUTION:
Eda-Ware's primary busdness i the

petifionloas:
& A mansgsment team

IF YOU ARE A TEAT
Ede-Ware recopaizss

mestl of teaching poats

-

® Emmmmmmn:ﬁmammmlmm nosl & Erivial siudent

toy.
® [Inforaction with Edu-Ware Eysioms develops student self-management of Ieaming

11 o e pour sehoal amploy 1 WMHMHHMH?MHLHHH-EH
for product laformalion . . . or contact Sherwin Sleffis af 213-346-6T83,

EDU-WARE SERVICES. INC.
Z2035 Burbink Bvd. Suite 223, Wostland Nilly, CA 91387
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Digital

The PDP-11, PDP-8 and VAY systems &
the three Digital compaers most
employed in education, Digital sells appl
cations software for its systems but ako
has a special education group which
provides support to educators in several
ways, First, this group dévelops software
joantly with Digital systems users. A users
group, Education Special Interest Group
{EDUSIG), condributes programs to
Digital’s education library, Programs fromr
this library are then available to system
s 4t o nominal cost. In addition,
Lhigital produces a guarnerly magazine
with anicles by both eduecators and Digits
Half members, The magazine also inchade
presentations of new Digital software and
hardware.

Control Data Corporation

Control Data developed PLATO, a
computer-based education network con-
sisting of both hardware and software, in
1967, It ks essentially a time-share system
used In both private industry employee |
training and public and private education.
T programs range from basic skills o |
business and accounting courses. PLATO
eourses are also used in Contrad Data
Institutes. These programs, which were
feld.tested at the University of Illinods,
allow the teacher to choose from several
differént modes of ingtruction — Enter-
active, remedial or simulation, for
exampse. Control Data employess creat
the programs iin conjunction with educa-
Toes at the University of lilinols,

Apple Computer Inc.

Apple Compister primarily produces a
microcomputer, the Apple 11 (a new Appl
will snon be infroduced), Toe classroom
use, While Apple does provide many
applications programs for special functie
with the computer, independent software
hauses produce most of the software for
the Apple I, Apple also supports the
Apple Faundation, a nonprofit crgan-
ization that gives assistance, primarily in
the form of hardware, and some financial
support, for educational eampater pro-
jects. Apple also publishes & newdstier
and by Apple computer users,

Through a special agreement Bell &
Hewell is nosw developing Apple softwane,
One softwane package already available,
Cenis, ks composed of bwo software
sysems,. With one system, a teacher with
No previous programming experience can
creale programs; with the other, educato
can use a kind of computer sharthand to
develop lessons more quickly and easity,
In essence, Bell & Howell will operate as a
systems house (a company that takes a
system, adds 1o or modifies it, and then
rsells it for Apgple,

Commodore Business Machines

BCCM

Commodone Business Machines'




primary contribution to the educational
computing market is the Commodore PET
microcempuier. Much educational
software is available for the PET. As with
the Apple, it comes from diverse groups

" and softwane campanies that develop o
winre or mind and microcompuber sybems,

Alari

While known for s home video games,
Atari s stronghy aware of the impartance
of the educational computer market, (1 has
entered into an agreement whenehy
Science Research Associates (SEA) will
develop educational softwane for the Atari
B and 400, Aari’s home computer

wysbems,

SRA has developed a classroom
management system for testing, diag-
nosing prescribing, recond-keeping and
report generating in math, grades four
through eight, In addition o this
management system, an Auomaled
Instruction Dvill and Evaluation Package
for math, grades four through elght, will
be released this fall, SRA has been
working on computer curticulim for the
st year,

Texas Instruments

Texas Instruments’ major contribrution
o the educationa] market are a senies of
microprocessarbased learming akds such
as Speak n® Spell, Speak n” Bead and
Speak n' Math (these employ verbal as
wiill a5 visual instnuction) and a personal
comgmier, the Texas instruments 954,
Tevas Instrumisnts’ mapor thidst, however,
i the home computer market,

Texas Instruments has a special growgp of
people in-house who determine the
specific educational applications of thelr
prodiucts and who design the educational
packages. These people are called the
learning fctons engineering group.

Radio Shack

CMfficials at Racio Shack insist that they
don't want Radio Shack identified only as
a “'harchware peddler.” Wsing both in-
howse people and educators using the
Radio Shack microcamputer, Radio Shack
has been developing softwane for its
TRS-00 micracomputer for the past year,
Thee software Aow Consiss of o compuler
lierncy course and o deill-and-practice
meath program (E-B) Radio Shack plans to
develop and field tes a language anms and
reacling program. Although users groups
write for the TRS-80, Radio Shack prefers
"t write our o softwans and stand
behind it

Where do educators fit into this picture?
Has the educational community, as a top
Radio Shack alficial claims, “abdicated its
r‘Epﬂrl!.ll'.h"l!,r in educational computing,”
s that karcherare developens must st the

pace!
The answer, unfortunately, masi be yes,

Indiwviduals and groups of educaloss are
coming to terms with educational com:
puting, but the eduscational community
has not yet become unifled enough 1o
develog a comprehensive, national policy,
Ag a fesll, the pictune of educational
computing is one of disorganization and
lack of communication among various
BN,

For example, industry is developing
hamdware and software, mostly of s own
insleative, with some suppor from educs-
tors; they've deviloged some excellent
tirme-share programs in conjunction with
university personnel, However, educalon
have most often acted in consultative
rather than directive rofes, Microcompatar
software devidopment is in even greater
disprray, About 120 software firms sell
educational packages. While some of this
software is edecationally sound, quality is
such a problem thal one educaticnal
computer consaniem direcion sy, “thene
is s much trash out in ferms of software
that s very difficult for the teacher 1o buy
intedligemy, '

Educators do work independontly in all
areas of educational computing. Some
divelop programs that they share with
thiir cvam imt"n::-dinw group of cducaiors;
athatrs contribute 5 B0 LBt Eroasp
libraries l-'l.lﬂr.iﬂl't'l:é by some compiiter
manufacturers. However, communicating
achievements beyond one's immediate
purrsonal Contacts or users’ groups B prob-
bematic, In addition, some of the programs
divveloped this way ane not immediately
tramsberable 1o other educators; thaoir
applications may be very specific and
bound 1o cartain situations. Bducational
computing consortiums have been et up

e sy

Has the educational
community abdicated its
responsibility for
educational computing?

throughoul the country, but their numbers
are still fmited. While these consortiums
have developed some excellen edu-
catlonal programs, communication with
other educators sill presents o probliam, A
strong educational computing network
juest dhiwps o et

Within the past year, ancther participan
has entercd the soltware feld, Bducational
pubdishess ane just now waklng up," in
the worcls ol ane compuler company
exectitive, 1o the potential in developing
software, especially sodtware for micro-
comipubens. Scoit Foresiman and Comparny
is now working on software curriculum for
the Texas Instruments 994 bome
compuber; Milikin Publishing Comgany is
developing programs lor the Apple
computer; MeGrow-Hill Company is
wiorking on matesials for Digital Bguip-
mgnt Corporation’s small computer

systems, SRA and  Bell & Howell are
invalved with Aari and Apple, respec-
tively. As Richard Cavagnd, a curroulum
v dinecior at SEA, says, “up till
o, all the emphasis has been on hard-
wane, with too litthe emphasis on software,
Softwane newds 10 be introduced properly
12 expand the capability of a system,”
Both educational publishers and computer
manufacturers ane realizing this and ane
entering imto mutwally beneficial
agreements,

Compaer use in the schools is relatively
i [especially microcompader wse,
wihich has skynocketed in the past year
and a halfy, and educators have not had
much time 1o network. But these factors
cannol completely excuse aducators from
exeiing an eduecatbonally sownd inflsence
on educational computing. Technology is
developing so rapddly that edscalons can
o longer allow themenlves o be lofl
behind. Mow is the lime that educators, as
a unified group, must take firm control of
all areas of educational computing devel-
opment. Gven the present crisls in
eelucation, the chance, once forfeited,
vy NEVer come again,

SOFTWARE for the
APPLE II*

Designed by educalors
Field lested in echools
Real educational value
Low cost

" 8 @

Dirin 0 S20.85
Math and spolling drill, studant
recordkaoping. Manual and
2 diskaties

Typing 314 85
nstfuction and drill on towch
typing 5 programs, 18 text liles.

ME Painting o ovecvisenas. S12.99
Art education tool

PILOT by Earl Hoyser ... 52500

CAl Authos Languags [nlerproles

Cook's Computer Co.

15905 Bailey Crnve
Morshalllown, [owa S0158

Ask for our latest list of
educational programs.

APPLE 1 i & rsgoilevid Endamans ol
Appla Compuim inc

CCMIT






Gramaze

C Let the computer — and the dragon — take
the drudgery out of teaching grammar

W'hen vour e 13 and wisure of wha
you are, of where your life is going
and of how your body will change next, a
noun recelving the action of a verb s
hardly a noteworthy event — unless the
verb is “kiss” ar “punch,” and you are
ihe roun. This seeming irmelevance turns
many junsor high schood students off to
learning grammar and mechanics. They
don’t see why they shauld, Bul schools
that in the late 1960°s and the early 1970's
tried 1o lure the Woodstock generation
with courses on silent movies and science
fiction are loughening up, Compeence s
the c.n:hm;?ﬂmm days, and in many
schools the basis of competence is
RFAMmIFTRir,

This dows not mean that English teachons
will have to spend hours drilling bored
students on adverh clauses or expounding
on the architectural beauty of a properly
diagrammed gerund. Nor need teachers
resort to the castor oil speech, “*Anything
that tastes as bad as grammar has 1o be
pood lor you, . " Shedents are wise 1o
such appeals, which by now hardly dis-
turb their sleep,

With the coming of Inexpensive micno-
competers, students who have grown up
with Sesarne Street and Charfie’s Angeds at
last have machings challenging enough to
keep thelr interest — even while learming
gramrmar. Indeed, more and maore
educational programs for microcomputers
are appearing on the market, flling a
growing demand,

The computer tantalizes teachers. Good
software could free them from much of
e drudgery invahad in teaching basic
skills, while at the same time making it fun
for kids to learn the skills. Unforunately,
most of the svailable language ans sof-
ware doesn't do the job,

Lessons wsually begin with some funny
graphics to catch students’ attention and
to bead them to the rule they're supposed
o bearn. Some practice questions follow,
with smiles or “good jobs" if the answers
are correct, buzzes and frowns if they are
wrong. In a sense, the computer guides
studends through & linguistic Skinner box
until they emerge enlightened about sub-
pects, objects, commas, consgnant blends,
hamonyms or the like. Unfortunately, after
thet novelly of pecking away at a computer
keyboard wears off, the students end up
bored, Students want to work more
creativiely with the compupes; writing
programs, playing games or using the

by Jeff Nilson

comper as a (ool to hedp them wiile a
story or siudy a problem. To achieve this,
teachers with new microcompaters in
thseir schools will have either ta wait watil
publishers produce guality material or 1o
learn some programming and write their
own soltwihe,

Teachers with minimal programming
experignce could write dell and praciice
programs sirmilar 1o those appeating on
the market, minus the fancy graphics.
Language arts and reading programs that
branch io short sub-lessons only when the
student makes mistakes on cenain
guestions alio do not require professional
programming ability, And educational
garmies like Synonym, by Walter Koetke,
are not complex; skilled teacher-pro-
grammers could write similar games, ust
walch kicls playing at o computer store or

With inexpensive micro-
computers, students who
have grown up with
Sesame Street and Charlie’s
Angels at last have
machines challenging
enough to keep their
interest — even while
learning grammar.

s’’’ —————— 1
i a penny arcsde and you'll see the
enormous appeal such games have for stu-
dents,

Last sumirmer, excibed abowt my new
Apple computer and still shuddering from
trying to teach direct objects 1o eighth
graders, | designed a game 1o help me
teach direct objects. ldeally, the come of a
grammar game would albn students to
explore aspects of grammian, much as
players make words to play Scrabble, The
educational purity of Scrabble is hard 1o
match, however, and | had 1o compro-
mise, | ended up using the game as an
excuse o identify direct objects, with the
grammar work determining only whethier
a stuclent mowes oF not.

When Gramaze beging, the player is
imprisoned in a rectangular grid drawen in
Apple low-resolution graphics, To escape,
the student, who Is gheen a white square

token must move sequentially through
some lettened squanes to an opening in the
wall, Answering a guestion about direct
objects correctly entitles the escapes to
hop from one square to the next. The
game i simple, except for the dragon. The
dragon, a ferociows red-orange square,
loves to eal sudents. One mistake and the
dragon mowes one wguare closer to the
white token, Too many mistakes and . . .
gulpd And 1o make things worse, some-
times the dragon moves on its own, even
If the: student knows the answers, Ah, bui
that is lie,

Cramaze uses an amay (o store the gues-
tons and answers, Choose a space [n
Giramare, and out pops the quaestion that
foes with the space. The student feeds in
the answer, and the computer matches it
with the answer it has stoned for that
question. If the student is corect, a
graphics routine makes the old token dis-
appear and an identical one appear in the
space the student chose, The coordinates
for the mew space ane alio stored in the
array,

To track the token if the student makes a
mistake, the dragon beging with the
token’s coondinates and the computer’s
knowledge of the four moves the dragon
can make: up, down, rght or left. The
computer figures the distance between the
token and each of the places the dragon
can miove. Lsing & sorting foutine, the
computer picks the thamesd distance,
Then, with an ominous buzz, it moves the
dragon to the space that produces the
shertest distance, The dragon’s
unpredictability comes from a statement
that produces one of four numbsrs in
rafdom ordor. Whenever one particular
number comes up, the program switches
1o the section that moves the dragon,

| tried Gramaze with my own children,
who are middle school age. They enjoyed
the first version, with its small s&1 of son-
tences and simple jodl, until they figured it
aul. The final form of the game will
contain several sets of sentences of
increasing difficulty and a way of drawing
maore complex prisons, Adding a second
plaver and a way to keep scone should
heighten interest enough so that some of
the labor invalved in teaching direct
objects will be taken over by the
compuber ., amd the dragon, Cont._
feff Milsorn teaches eighth-grade English in
Dennes, Mixss,

CCMIY



Gramaze Program Listing

LIST

« 18 HOME

" 41 PRINT “HELCOME TO GRAMAZE IT
15 A GARE "
28 FRINT "FOR PEOPLE WHO LIKE TO
FLAY GAMES®™
FRINT "WHILE LERRNING GRAMHAR

&

48 INFUT "BHAT 15 YOUR NAMET (TY
PE IN YOUR MAHE. FHD THEM HI
T THE RETURN KEY. 3" HRHES
PRINT
FRINT
HOME
PRINT “TO WIN GRAMAZE. “NAHES"
« 0L HUST ESCAPE®
FRINT “FROM THE JAIL BEFORE T
HE DRAGIM ERTS®
FRINT “WOU. ¥OU CRN HOVE ONE
SPACE 1P OR "
PRINT “RCR0GS WHEN YOU AHSHER
A BUESTION®
PRINT “RBOUT DIRECT OBJECTS
CORRECTLY
PRIMT
PRINT .
FRINT *IF YOl HAKE A MISTAKE °
THE [DRRGON®
PRINT "WILL WOVE ONE SPRCE T
OWARD YOU.  TOD®
FRINT “"HMAMY MISTREES AHD . .
GULP'!  WOU LOSE *®
PRINT : PRINT : PRINT "BE CH
REFLL! 1"
FRINT “SOMETIMES THE DERGON
MOVES ON ITS OWM *
INPUT “HIT THE RETURN KEY WH
EM ¥DU RRE RERDY TO PLAY. “:B

134

148

EG

REN THIS SECTION DEAMS THE

JRIL.

GR - COLOR= 2

YLIN 339 AT 1: VLIN 3,39 AT

18: WLIN 3,39 AT 19: YLIN I

29 AT 28: WLIN 3.39 AT 37

MLIN 1,37 AT 3: WLIN 4,37 AT

12: HLIN 137 AT 21: HIN L

37 AT 30: HLIN 4,37 AT 39

COLOR= 1

WLIMN 818 AT 4: YLIN 15:17 AT

d: PLOT #:1%: WLIM 24,28 AT

4: YLIM 33,37 AT 4

88 PLOT 5.8: PLOT 5,18 PLOT 5
15: PLOT 5:.17: PLOT 5.19: PLOT
Je 24 PLOT 5:35: PLOT 537

218 VLIN 618 AT 6: PLOT & 45:VLIN
17:19 AT &; PLOT & 24:WLIN
35,37 AT &

228 YLIN 6,18 AT 13: VLIN 1519 AT

13: VLIN 24,28 AT 13: PLOT 1

3433 WLIN 3537 AT 13

143

1HCCM

218 PLOT 44,8: PLOT 14, 19: PLOT
14.24; PLOT 14.26: PLOT 14,3

T MNT 14,75 ANOT 14. %7

248 WLIN 8 18 AT 15: PLOT 15.1%:
PLOT 45 24: YLIN 33.37 AT 4

-

WLIM 24, 27 AT 21

PLOT 22:6; YLIN 15,49 AT &2:

PLOT 22.27: WLIN 33,37 AT 2

250
2E8

2
WLIN 6. 1@ AT 23 PLOT 23, 18:
VLIN 23,27 AT 23 PLOT 23,3
3 PLOT 23,395

PLOT 24.6: PLOT 24,17: PLOT

24,49: PLOT 24, 37: WLIN 13,3

9 AT 24

YLIN 24,27 AT &5

WLIH 46,13 AT 38: WLIN 24.27
AT 38

JEBVLIN 6: 9 AT 24° PLOT 31, 46:PLOT
31024 WLIN 23.35 AT 34: PLOT

2137

FLOT %2:9: PLOT 32:17: WLIN
&4 26 AT 32: PLOT 32,33: FLOT

22, 33: PLOT 32.37

3ZAVLIN 6,9 AT 33: PLOT 33.18:FAOT
33,24 WLIN 33,37 AT 33

YLIN 46,19 AT 34: WLIN 24,27
AT 34

FEM THIS SECTION BUILDS THE
RRRHY,

DIA AFCLEY, BEC16D, CHOLED, HOL
B3 WOLE 3, REL6D: SC160, V163, W
162 DECLE)

FOR N =1 TO 16

READ ASCND, BECHY. CECMY: MIMND.
HEHD » BN SR VWOH WO, DG
M}

HEHT H

DATA D. THE CLASS HELD A CA
HCE. . D0, 8. 5, 35, 23, 25, 39: DANC
E

DATA 5 THE STRIR CREAKED 50
FTLY. » SUB. 8 14, 8, @, @ 8 STRIR

=9a
08

)

348

e

DATA R WARY WON THE RACE. . D
0 8 235 0 @ 8, 8, RACE

DATA B.1 MADE A BET HITH TO
M . D0, 8 32,35, 145 25 3, BET
DATH HW:HER WERD BEAT LIKE A
DR, o SR 47 T B 80 B B HERD

430

44

DATA L,BILL TORE THE LRELE
OFF. .0 47, 44, 8. 8, 8, 8 LAELE
DATA F.FERHS FILLED THE WIN
CoOM. o SR, A7 273, @ 8, B B FERNS

460

470 DATA A, THE RIR SHELLED LIK
E ORRHGES, , SUB. 17, 32, 8.0, 8. 8
« HIR .
DATA T, JANE REFIMISHED

THELE. , Dl 26. 5 8. B B B TRELE

4398 DATA K. THE ¥NOT TIGHTENED 1
H THE RAIN ., SUB, 26, 14, &, @, B,
B, KNOT

DATA  W. BRAREAEA COMMECTED TH
E HIRES. . DO 26, 23, 8, 8, 8. 8, Wl
RES

[ATA  F: THE POND WS FILLED
HITH LILLIES. . 508, 26: 32 8. &
i @, FOMD

DETH U TIN'S UNCLE TERCHES M
ATH. .« S, 356 5 8 235 16: 39, UG
LE

DATH WA STRANGE BUZZING FI
LLED THE MIGHT. . DO, 3% 14. 0. @
¢ B B NIGHT

DATA M. BILL HUGGED HIS HOT
HER: . D4 35, 23, B, 8 B, 8, ROTHER

338
S

DATA s THE SUN TURMED THE B
ROKEN GLASS INTO JEMELS . By
3% 32, 8, 14, 16 3. GLASS
HOME
INFUT "RHERE WILL WOU BEGIM
WOUR ESCAFEY CTYPE IN DeB: Lk
DR 00 ANSS
e FORMW =4 TO 16 STEF 3
@ IF frif = RECN) THEN 609
HEXT W
PRIMT "OU CAHT STRET AT "R
H5$° . YOU WILL BE CAUGHT. *:
FOR C =1 TO 1688 HEXT C: HOME
© GOTO 568
IF féi¥ = K" THEN 354:
IF fiF = "F" THEN 39%:
COLOR= 43: LET X = H(M).Y =
HOWY: PLOT :¥: PLOT ¥ + 4,%
FLOT X8 = 1) FLOT X'+ L.¥
o
HOME
PRINT *THE WHITE SB4RRE. “NAM
E#" [5 YOUR TOREM, "
Gld FORC = 1 TO 20888, HEXT C
618 X1 = WM
619 Wy = H{MH}
628 COLOR= @ FOR A = 8 10 2: FLOT
YCHD + L WONY: NEXT R
HOME
PRINT "YOU ESCRPE THROUGH TH
E BRERE IN THE WALL. ®
FOR C =1 TO 2080: NEXT C
COLOR= 8: LET D = R(H):R = 5§
(H): PLOT D:R: PLOT D #+ LR:
PLOT DR - 1: PLOT D + LR -
1
HOME | FOR C = 4 TO 4983: NEXT
C
FRINT "AND THE RED SOUARRE 15
THE DRAGDH. =
FOi C =4 TD 3e083; KEXT C
HOME : PRINT "¥OU MUST CHOOS
E R SPRCE"
PRINT "MEXT TO THE SFRCE wOU
R TOSEN 1S IM ®

(=]
21 F
618

611
el

Gl
622

G4
638

612

636




659F0R C = 1 TO 258: NEXT C:HOME

BE8  PRINT "WOU MAY HOT MOVE OIAG
- OMALLY. =
BESFOR C = 1 TO 25088 HEXT C: HOME

EF@ HEE : INPUT "WHICH SPRCE M1
LL YU ROVE TOF= ROVES
Ef2 R = INT (S = EMD <13) + 14

&4 IF RD = 2 GOTO 258

FOR M =4 TO 16

IF AECHY = MOVES GOTO 768
NEXT M

IF FABS (M{NY = X +
(W) = ¥) = 9 GOTO 7e8
[F ABS (MM} = ¥¥ = 15 GOTO
fed

IF R85 (MIN) - %3 = 1% GOTC
THE

A7 PRINT "WHOOPS. TRY AGATH ®-FOR
C=1T0 508: NEST C: HIME :
HT0 &7@

HOME . PRINT EBE(NY: FOR C =
1 TO 1688 NEXT C: GOTOD W12
PRIMT IS *DE{H}" R SUBJE
CT OR A DIRECT OBJECT? CTYFE
IN SU OR DOY": THPUT TRYS
IF TRYS = CH(MI GOTO 758
GOTO 2ea

COLOR= @:; PLOT M.%; FLOT ¥ +
Lz PLOT X = 1: PLOT X% #+
1.¥ -1

COLOR= 4%:% = M.M) ¥ = H{MNY:
FLOT Me¥: PLOT % + 1.%: PLOT
Y =41 PLOT ¥ + 4L.¥ - 1:
IF ¥l = 8 = 1 GOTD 764

10 &M

IF ¥ = ¥ = 2 GOTO 1488

IF ¥ = ¥ + 7 GOTO 1488
GOTD &

RHS (M

$ 3 gE2E

Tod

72

i
78
et

i)

i
i
TE4
TES
TES

ool COLOR= @: PLOT DuR: PLOT D +
L:R: FLOT R = 1: PLOT B +
LR=-1

I FOR I =4 TO Z8-R-= PEEE ( =
163365 MEXT 1

BSH=D+5]lsk=9:0=h=-19
K mR &S

BBE W = SOR (D - M) "2 + (R -
N 2

HEHH = S0R (H=-¥3 2 + (R -
S il |

B2R Ml = SQR (D - ¥y 2 4 (] -
My = 2%

I8 YY = SOR ((J =¥) &+ (R -

by e

BA EE = SOR (D - X2 U 2 4+ K -
L Bale-

B T =W

B8 IF WM'< T GOTO £59

BB GOTD 10868

38 T = Wl

1838 IF ¥¥ € T GOTO 1828

igie GOTO 1838

1EEa T = X

1838 IF ¥¥ £ T GOTO 18Sa
148 GOTD 1860
1028 T m WY

1868 IF 22 £ T GOTO 1888
1878 GOTO 1188

1888 T = 22
1iea [F T = WW GOTON 1182
ii8d GOTO i@z

1182 COLOR= &: FLOT HLR: PLOT H +
LiB: PLOTH + L.E - 4: PLOT
H:B = 1: LET D= H: GOTD 124
]

1182 IF T = ¥ GOTD 1189

1984 GOTO 118G

1185 COLOR= B: PLOT D # 4. 1: PLOT

DI =4: PROTD + 4.7 - 1: PLOT
B IR = [: GOTO 1HS

11866 IF T = vy GOTO 1188

187 QGOTO 1208

1102 COLOR= 8: PLOT JR: PLOT J +
1L:R: PLOT J.R = 4 PLOT J +
LB =-1:D= J:R = R; GOTO 42
15

120 IF T = 22 GOTO 1248

1218 COLOR= 8: FLOT D.K: PLOT D +

1.K: PLOT DvE = 1 PLOT D *

LK - 1R = K: G0TO 145

IF T =0 GOTO 1364

GOTO &7R

FOR I =21 T0 S8:A = PEEK (

= 163360 + PEEK { = 163116)

+ PEEK € = 15336): HEXT 1

1318 TEXT : HOME : FORC =1 TD
B: PRINT : MEXT C

13528 PRINT “THE DEAGON ATE YOU.
"HAMES" "

152% PRINT “%0l HEED SOME MORE P
BACTICE WITH DIRECT OBJIECTS:
"I FOR C =4 TO 1688: MEXT C

145
1
1305

1330 PRINT "0R SOME [SRG0N REFEL
LANT. *

113:1L_Fm::-1n:|4- PRINT ;| HEXT

1339 FORC = 4 TO 1693: MEXT C

1348 PRINT “IF ¥OU HISH TO PLAY
AGAIN, TYPE IN RUN *®

1358 END

1400 COLOR= 13 FOR C = @ TO 4-PLOT

M¥ = C: PLOT % + 4% - C: NEXT

c

1482 FOR C = @ 7O 3: COLOR= @: PLOT

WY - C: PLOT X & LYW - C; HEXT
C: GOTO 1429

1488 COLOR= @' PLOT M.%: PLOT ¥ +
LY PLOT MW = 4 PLOT % +
LY = 1: COLOR= 13 FOR C =
@ TO 9 PLOT X% # C: PLOT ¥
# LY+ 0 MEXTC: FORC =
8 TO &: COLOR= ©: PLOT M.¥ +
C: FLOT ™ + L.V + 0 MEXT C:
GOTO 1420

1428 TEXT : WOME : FORC = 1 TD
3: FRINT : HEXT C

1425 PRINT "CONGRATULATIONS. *N
AMES~ !

1429 FOR C = 1 TO 1088: MEXT [

1438 PRINT “¥0U HAVE DEFEATED TH
E DRAGOM.  YOU WUST"

1435 PRINT "ENON SOMETHIMG ABOUT
DIRECT OBJECTS:®: FORC = 1
TD 1288: MEXT C

1439 FORC = 4 TD 5: PRINT : MEXT
c

1443 PRINT “OR YOU DON‘T LIKE DR
AGOM BREATH *: PRINT : PRINT

1445 PRINT *TYPE IN “RUN‘ [F YOU
BAEE PLAY AGATH =

1449 FOR C = § TO 1080 HEXT C

1458 PRINT "RMD BE SURE TO HAVE
WOUR TERCHER “SCALE’ YOUR R
ROE. *

1468 END

Have
you
been

ESkEd for advice on

educational computing? Add
to  your knowledge of
COUrseware for personal
computers by putting the
Courseware Market

into your reference library.

Computer-based courseware
--history, projects, people,
hardware, languages, systems,
how to write it, information
SOUFCEes.

DesignWare

1965 Market St.
San Francisco, CA 94103
(415)621-2730
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The

Minnesota Connection

Delivering a diversity of services statewide,
the Minnesota Educational Computing
Consortium offers a model for the nation

From tme to time, Classroom Compiter
BMews will run question-andseaswer inter-
ieas with leaders i the educational
computing field. To begin this series,
Featiines Ealitor Phydlis Capuelo falked with
[ lohn Haugo, executive dirgctor of the
Minnesada Educational Compinting Consor-
tiwm (AMECC), D Hawgo tdked about the
consortium and current isues concerning
bsrchers and adminstraton inferestod in
Ehie chassroom use of compilies,

C). Dv. Haugo, can you fell us about
MECCT How it's organiced and what its
rode isT

A, Sure, MECC fs a statewide computer
senice organization whose members ane
the public school systems of Minnesota,
the Linivorsity of Minnesota, the state uni-
virity system, the state commaenity col-
bege system and the state Depantment of
Education. MECC has two basic rodes: One
i planning and coosdinating all compuber
services, and the other (s delivering these
SrViCes,

In the area of computer services, we
manage information sysierns, provide
indructional services and develop special
prajects, typically research on the use of
COMELErs,

In the instrectional area, we have throe
kinds of services. One 15 a time-shane sys-
tem thal encompasses the whole state and
higher education Institultions. About 50
percent of Minnesota schoods ane linked
into this system. The second thing we do
i broker the PLATO system. In the thind
area, Apple microcomguters have been
acouired recently, and we are providing
suppont (or the systems through software
and training programs, Cwr tirme-share
software is now being translated for
Apps,

Q. How long have you been operating,
and how did MECC begin?

M We were created seven years ago this
past summer (1973} and have actually pro-
vided services these past siy vears, We
began a% a result of a task force put
together by our governor 1o look at the
prrablems associated with educational
compuling, The task force estabilished
MECC o deliver sorvices on the stati
Il

. Whal were some of the problems you
faced in establishing MECCE

1HCCM

MECC [MSTRUCTIOHAL TIMESHARING NETWORK

A, There are always technkcal, ecomomic
and political probdems. On the technical
side, initially we had some problems just
installing the telecommumications nebwark
and getisng a compauier that could handie
that many users. With microcomputers,
wit had to determine the kinds of periph-
erals that would make sense in education,
On the economic sde, In onder to have
a sialewithe cooperative, you need a larges

funding base and a commitment from the
state, Fortunately, we have had that. Then
the paolitical problems were the following:
Wi had the problem between the haves
and the have-nots. People who had
compader capabilities, like our universities
and Large school systems, folt they didn'y
have much to gain from a cooperative
effor. Therefore, they were bess cooper.
tive, af first, than thowe who didn't have




any capahilities,

On the legilative level, we're some
times subject 10 second-guessing by
legislators of mone operational decisions.
. Mot that there shouldn’t be osersight at
* the state [evel,

. What is the role of parents in MECC?
A, The parents of some of our students
are involved indirectly by being an our
board of directors. And al the school level
we have many parents who are swane —
In Minnesota we have many pasents who
are invalved in the computer industry =
and they make good suggestions. Parents
wesre one of the original motivating fomces
in Minnesota because they were 5o com-
pules e rate

Al this podnt, schools are getting parents
imvolved. Students take terminals home
for the night and sorme parents become
kncrwledgeable. We sell time-sharing 1o
pares al a reasonable abe. Also, panents
work as aides and volunteers In educs.
tional computing areas, A& commaon
Invelvement is for them to work actively
In labs with terminals or microcomputers,
assisting Kids in ising the eaquipsnent,

0. What is the exten! of your involve-
manl with time-sharing?

A D system has 425 pons; or links, so
that in theory, that many users could use
the systerm simullanecushy, Typlcally, we
have aboit 300 to 350 simulianeous whers,

). How does a district or a school
system in Minnesola acquire a port into
the syalemd
A. Paors are not assigned. The school dis-
iricts determine themselves what they
wand. Some will buy a number of ports,
like Manneapodis and 5t Paul —they
bought between 20 and 40, Some will
only buy a share of a port, so that they
and tveo other wiers will use the same
port, Then they schedule accordingly.
The districts provide thefr own bocal
communscation costs throwgh their local
telephone systerms: they pay fior thelr own
terminals and thedir own time on the
sysem., The state subsidizes o supports
the communication network from the
local unit to the 5. Paul computer.

). Condidering the growing role of
microcomputers, whal do you see as the
fulure of time-sharing?
A 1 think it has a future, but probally in a
different maode, Many of the things that
can be done on time-sharing can be done
on the Apple, However, there are still
higher-level languages and large data base
applications that are possible only with a
larger commputer system, There seerms to
b a continued demand for this. 16 fact,
this year, even with the large number of
mecracompuier systiems, the requesis fof
service for lime-sharing actually went up,
Cine schiol of thought hobds that #f vou
expose students al a YOUNE age 1o micro-
compulers, o5 thay malune they willl wini
to do mone sophisticated operations pos-

sibbe only o larger systems.

There will cemainly be some rade-offs
in the lomg mun, but we think there is still a
need for a houd computer for mone sl
ticated opsratione. RMow we have a ceniral
reservodr of software, These can be down-
Ioaded and run on a stand-alone system,

Q. What do you think aboul soitware
currenily available for microcompulter
systensd

A, s wery limited, The pablishers are
ngas starting to produce softwane, There
are some clearinghouses set up o dissemi-
nate software, but in general, devel-
oprmien (5 far behind, The computer
[ibrany we have of down-loaded programs
for microcompiuters is one of the first in
thee codndiy.

. What do you see as a solution to this
prohlem?

A, 115 going bo be o mix of things. In the
tong term, wers will become more sophis-
ticated, which mamy of ours are now with

Dr. John Haugo

timuuih.'unrry. There will b soime o
duced by paublishers — also by softears
houses and by cobperatives like ourselves,
Thi futwne will see all three producing
o We've puest scratched the surfice,

. Could you elaborate on the role of
educators In developing software for the
microcomputert

A. Educators should be inveldved in the
concephual deskgn and in reviewing the
product by pilot testing, For the most peart,
educatons produce their awn software 1o
mee] specific needs, but what they e
duce is not often transferable, It only
rreets thair oown sitsation and may be
Inefficient from o programming standgpoint
or poorly documented from a user's stand-
point,

r

We feel that a cooperative group of edu-
cabors working with some technical
people on teams makes more sense. Our
team typically consists of ane of our stafl
people as the head, a curdculum desi
person from a school system or I’m:ﬂtﬂ-
state Department of Education, and a
PEROR TR,

This may change in the future, as
languages bocome less difficult and
people mone sophisticated in computer
use. Then it might be possible ta develop
saftware locally. Right new, much of what
is proghueced locally is not what you'd like
fer adopt and disseminate to a large school
system, s kind of like having each
teacher develop her own 1ext. For the
ot part, such systems aren't as trans-
portable as whal s developed in coopera-
tiver vientures,

. What about the future of computers
in education?

A, | think the surface has just been
scratched, Computers have a potential
that hasn't been met; the computer is an
Ineractive device and teaching is inter-
action. The big costs for computers will
not be in the hardware, but in developing
the kinds of application programs needed
for it. Mo single school or university
5|F{|:ruFd bear the cost; it should be a joim
effort,

Q. What is the extent of the federal gov-
ermment’s support for educational
computingf

A, The Mational Sclepce Foundation has
#iven us a few grands; they have an active
program, The new Department of Educa-
ton recendly let oul somse requests for pro-
posals on providing funding for devel-
oping basic skills programs. But it isn't like
I was 15 years ago when MSF would pay
for any educational computer system. It is
better than it has been, but nowhers near
what it was a few vears back.

. Do you maintain contact with oiher
compuler conserinms?

A, There is a group, a kind of regional
network group, that mests once a year
and exchanges information, We maintain
Infarmal contacts, too. Modt of these
Broeaps ane institution-based such as at
universities, but the impetus should be
corming mode from the stake and lederal
governments, The nature of the tech-
nelogy is sech that it should be handled
o i larger scale, and | would hope the
federal govemnment would pravide some
leadership and incentives to consortiums.

3. Any other [ssues you feel are
important to educational computingt

A, We'll need a new kind of person 1o
implement the technology, It takes a dif-
ferent type of individual than weve had in
the past. It takes a mix of both the tech-
nical and the educational background,

CCHN3



ADMINISTRATION

Slashing Paper Work
with a Microcomputer

should teachers have all the

funt School adminisirators can wse
microcomputers In dezrens of ways. Even
H you're an administrator in & school
system large enough to have a data pro-
cessing department with s owmn mink
CORTIAIEET, OF in Onie wsing A time-sharing
plan, you can make use of a micn,

Micros can release time and space from
the farger systems; they offer easier access
and quicker response time for cenain pro-
grams. They are the “appropriale
technology™ at certain levels of adminis-
tration: While a supesimendent wouldn't
pul the fiscal bedgel of an urban schoaol
systern on a TRS-80, principals or depart-
ment heads within that system might
monstar thielr ocwn budgets on it,

O conirse, some programs may be oo
complex fof your micro, A sydemwide
equipment irmvenbory, for example, might
overload the 32K of memosy in your
TRS-B0. But then, i you divide the
imventary by schools and put cach school
on a separate disk, i just might work,

The following are some areas in which a
micro might simplify your job,

Equipment and Furmiture Inveniory

Some siate and local govemments
redpuilre an annual equipment and
furniiure inventony. Il done manually, the
task ks tedious and repetitive. A compater
imventory saves time, labor and manesy.
Additions and deletions throughaut the
year vinually efiminate the annual
imventory, Furthermone, with a
compuierized invenbory you can
recognize and justify equipmen nedds,
develop malntenance programs. and
institute borrowing among schoots,

Fiscal Budpel

Thie micro can make preparing the
school system”s budge easbes. You can
compare previows yeans with the proposed
busdget, including totals, percentages and
eaplanations, You can sasily and quickly
incorporate changes the superintendent or
school committee make during the
TOWECY [HRCESE,

Budgel and Accounting

Monitosing the budget s imponant
throughout the year. On a momhly basis,
you need (o report how' expendiunes

by Ken Temkin

stack wp against budgets. How much
mary has been encumbered and paid
outt Whal are the balancest? Which
purchase ordens are outstanding? Am
salaries nunning ahead or behind? The
Indoermation and format showld make for
easy analyiis of the budget, Probilem aroas
should stand out,

Use of School Bulldings

Mo districts allow public use of schoo!
buikdings. Auditariums, gymmasioms,
lecture halls, ete. are sometimes booked
solid. Becavse dates, times and rooms
often overlap, reservations should be con-
firmed, Az quick as a wink, a video
monitor would ket you know whao is using
whal anea when. You could avald the
embarrassment of having two organiza-
tions shew up at the same tme,

Microcomputers are the

appropriate technology at
certain levels of
administation. They can
save lime in dozens of

ways.
s oy

Annual Bids

Annual bids for bulk purchase of Hems
& varied as instructional and ant materials,
custodial supplicos, athletic goods, and
health and training room supplies are
reguined to comply with varlous Lies,

Prisparing foe bids involves wiiling speci-
fications and determining quantities,
Awarding orders means selecting vendors,
cablculating prices and making up deliviry
schedubes, Schools alten encounter
problems with deadlines, processing time
and ermors in compilations;

Inventory Control

The task of controlling school supplies
in and out of 3 warehouse is complicatid,
Wha has ordered whatt When do we
need 1o reorder items! Why ae we oul ol
stock! WWith a micro, you can forecast
usage rates, shelfdife, seasonal peaks,
capial requirements and order lead times,

14/0CH

You can then decide when and how much
fx by,

Stail Owertime and Sick Time

Keeping track of staff overtime and sick
time is necessary for payroll. A simple
mcrd program could be enlightening
Simple compilaticns of month and date,
day-of theswiek, holidays and times of
day can help pinpoint abuses and rouble
SpOLs.

Student Activity Fund Accounting

Extracurricular activities are encouraged
in all schools, Sports teams, marching
bands, yearbooks, newspapers, student
councils, stage clubs, efc. operate like
smiall businesses, The Besearch
Corporation of the Association of School
Business Oificials recommends that,
“Every school distnct should have in effect
rules, regulations, and procedurnes for
accountability of student activity funds."”

For a bursar, a micro can be a valuable
toal. It can record daily transactions,
report the financial condition of each
activity and reconcile bank accounts in
the fosm of a trial balance.,

Cither Ideas for micnd programs inchude:

Maintenance and repairs

Stadi assignments

Thedt and vandalism recornds

Energy monitoring

Transportatbon and routing

Building history and mainienance

Student accident reports

Classnoom asskgnments

Book inventories

Registration and attendance

Academics.

Health records

Who will program all of these! Mew

mlcro programs appear on the marke
every day, Choeck magazines and trade
journals; see what other school systems
afi gdaing, With vory few changes you can
acapt programs, Othenwise, try
programming yoursell, I can be satisfying
and fun en a micro,

Kenneth Temkin 5 the admimistrative
aggistant for support seevices for the
Mewion Public Schools, Mewton, Mass, MHe
i actnany writing aaministrabive sofbwane,




Joseph Josiassen teaches students in Lexinglon®s Title | program how to use a PET
computer,

With 44 micros, two minis, student
programmers and in-house training, a
New England school system shows what
computers in the classroom can mean.

by Bruce Wellman

he classroom wse of computiers is nod

new in Lesingion, Sassachuseds,
Locafed in west-suburban Boston's
booming high-technobogy anea, the
Lesingion public school system has been
using computers with s students fos the
past 15 years,

“Thie 70¢s and 80's are really the
iE'ErH'ld-:.‘ulllll'lg for compiiers in
education,” said Dv. Frank
DiGiammarino, administrative asastant fod
planming and the driving force bebind the
Lexingibon compuler program. “During the
carly BlF's, computers came info education
for thee first time, A lod of fedecal funds
swire apenl. Mos RO were nol
sucoessiul — people weren't sune what 1o
chay wath the technobogy, so the feds pulled
ol Wihen you're using technology, you
really have o know swlhiat you®re sfber, 5o
it"s not just fun-andd-games. The big
challenge, as | see i, is to organize this
compisx nitbwork so that you el
wmthing thal is educationally
rmaningiul.”’

DiGiammaring is helping Lexington do
juist that with its ovwn comples network of

44 microcompsulers, twio minscompubiers
and 47 terminals hooked into the minis,
From companer-assisted Instruction in
muath and reading al the elementary
schoods, 1o programming and systems
design courses at the secondary beved, the
school system is integrating compubes
info its educalkonal program noa planmned
and unified way,

Liscimgeton ferst used compiibess witly
students in 1965, The funios and senlor
high schoods offered computer-related
math courses taught with o Digital
Equipment Corporation (DEC) PDP-8 with
14 terminals. Lexington purchased the
equipment with federal funds. The
program soon expanded 1o inchede filth
and sixth groders,

The cosmputer system grew i 1976 with
the addition of a DEC PDF-11/40 and 33
berminals. This adibed povwer is used for
caniral office funchions as widl as for
Inatrucionm, Forysfour micnacompubors
followweerd. Whost are Commodore PETs of
{hix 2000 seeries. A fewy ame Apples, All
schiools in the Lesargion LyHiEm — sEven
1."1-|‘.'4'r'|l"|‘|l.'|r'|.' schooly, three junicr highs and

th high school — are equipped.

A hali-timie specialist b comgasters and
instruction, Beth Lowd, was hired in 1978
to help make use of the added computing
power. She is a resource person fof the
teaching stalf, and her job is 1o seek ways
for classroom teachers o take sdvaniage
o the compubers.

Loud is also doveloping a compiter
literacy program o the junior high bevel, i
i5 a prElude to programming, covenng the
parts and the capabilises of a computer,
The Whiz Kids

DiSlammaring noded that dudents
going through the Lexingbon schools can
leamn to program by the seventh grade,
e have some VIETY wiresLal youngsters
hare, It's a challenge to Keep thiem
challenged.

“For example, a kindergarten teacher
wils wigibed ane day by a former student
than in the seventh grade. She mentioned
that if a certain computer game worked
differently, it would be betier for the
kinderganen students fo use. The seventh
gradir sat down and comected ihe
prrtagram, ™

RGiammaring recalled another student,
a high schoad sophomore, wiho developed
sy o transfer, or down-load,
information electronically from the DEC
POP-11/40 to the PETs, “That resulted in a
tremiendous amount of savings, We had
been doing i by hand before this program
solved the problem,” DiGlammaring said.,

“These kids bove 1o hang arownd the
meachines amd see what the machines can
do,” he continued. “Lesington, in its
wisdom, allows us 1o budget money for
stuchent programmers.”

That maney is well speniz A high schoaol
genior wihtde the program for the school
systism’s budget report, “'Its now called
the Driek"s Ropodt — | named it after
him,*" DiGiammarino said with a note of
price, “Without that report | would find it
difficul 1o function,”

Community Suppor

Thar extensive commitment (o the use of
computers wodld not be possibée without
the high degres of suppont from
Lexington's superintendent of schoods, Dr,
Jack Lawsan; the school commitiee and
Ehvié puarents in the commanity.

Panents, many of swhom Lise compliters
in thesir jobs, have participated in the
district's computer program since the early
days of the PDP-B math courses. Thisdr
rales have ranged from transporting
students 1o appropeiate schooks for
corses, fo working with math specialists
on computer math games, 1o eaching
students low 1o use the terminals and
maosiiaring their rigness, Thesy' v wrilien
mainy ol thie educational programs. One
parent, [t l:':-l..lr'ni:lll.-. wrobe osier 1200
activities 1o accomgpany the firs b skill
bewels of Lexingion's highly structuned
reading skills irmentong.

Parents also serve on a kardwarne
committee that advises CRGiammaring on

CCMMNS



equipment purchases and halps salve
hanhware problems.

Lexingion has a service eontract wilh
REC to cover broakdowns of the contral
unils, “Dowentime is somewhal of an
Issne," said DiGlammarino, “We do all
our fimances and budgeting on the
PO 1140, Onee the service people gel
e, they can’t beave il the machine i
up and running. | don®t see how people
can operale without the kind of contrsct
thal can |'||,|:q.-|'| DEC ner the weall if need e,
We don't hesitate (o push whien
mECERsAry,

Anin-house malntenance man who
trained at Mew England Electronics
Company, the local PFET distribuster, nepairs
the microcompuiers, With the in-house
expirtise, Losingion gets faster and mone
efficient turm=amund time than they would
if thesy Si=nd thie machines out for riEpair,

Al thie CmptEr activity requines
cansful planning, DiGEmmaring mefers to
Lexington's “programatic approach,”™

tape'ntext

The following instructional
‘andio cagsatte tape courses
are being used in over 500
public schools and colleges.
A review in The Mathematics
Teacher cited Tape "N Text
as "good, bright, and cheery.
Development s well done, "
Each title includes 4 cassette
tapes and 4 printed texts:

Programming In BASIC $19.95
Intermediate BASIC $19.95
Advanced BASIC $£19.95

[r. Frank DiCGiammaring

s computer operations and instrectional
program., |n the elementany schools, a

Basic Computer Math 219.95

A catalog of recent software,
programs sentwith eachorder,

WILLIAMSVILLE PUBLISHING CO.
Bax 250, Fredonia, Mew York 14083

W el thi staff to specily tho kinds of
ek it weants and the handware coms
b i h:.'|;r dechde on equipment, T
usr computers wisily, you need 1o have
avierything up inend; What do you wand 1o
dat What does il oot Where & the
mioney going o come fromd Our school
committee has been yvery perceptive and
challenged ws 1o come ap with a five year
Man."

Right now, Lexinghan plans annually for

"Turn Your Computer Into a Teaching Machine )

If you hove a small computer in your Classroom of resource
canter, you are probably looking for soffware fhat will
expand your curiculum, strengthen and build basic skills
and, s goof-proof.

PDI produceas the programs you want . . . exciting
aeducational games and cumculum-related programs for kids
and teenoagers in mathematics, language arts, study skills
and computer programming. Many hove sound
accompaniment and all are recorded on
guaranteed-to-lood cassettas.

Programs avalloble for TRS-80, PET, APPLE 11 and ATARI.

At Computerlaond and olher fine computer dealers . . .
or, write us for descriptive literature

, Sl s

Program Dasign, Inc. Depardment TA 11 ldor Courd Gresnwich, CT  Da&30

203-661-B799

1H0CN

comimittes of eachers, specialisis and
resource pecple carries oul this planning
effort, & teacher who wanis o use the
compuler in a new way can approach the
planning group to obtain scurces (o
carry ol the prodect. Recently, for
examyle, a teacher developed a wrilqnu
prosram fowr eecond and fifth Hj’.‘l.llj-l_‘l’]. that
uses et ecitors, When a project is
compdeied, the feacher is capecied 1o
“export” the model 1o other teachers.

Faculty traindmg oocurs in several other
ways: The district hobds regular
professions] development workshops; it
offers a one semester programming Cowrse
and one-shol, hands-on workshops, in
which Instrschors being several micros o
the staff al imsdividual schools, Beth Loud
also providhes bndbvidualized trafning ot the
curriculum resource centes.

This Oclober, interested staff and central
office personnel can attend a one-and-a-
half diy In-house computer conference.
The conference will feature the exporing
idea, ""We're hoping lor a ripple effect
irom this conference,”” DiGlammarning
said, “People who attend will share ideas
and information with others on the stadf."

DHGEarmmaring remarked that the
teachers were really wresaling with how 1o
use the compater effectively. “They
realize there's something mose hene than
just an audiovisual aid."

Teachers sign computers oul fo take
home for the weekend, Somse have
bought thedir own, Cne teacher is
managing his class's reading skills program
with a microcomputer; others are using
teaf-hitors and printers (o stimulate
shudent writing

"W’ re mowing teachers closer to the
professional role of teaching, which is
diagnosti-prscriphion-evaluation = like a
ehoctor,”” said DiGiammarino. 7% thee
ultirmate oot of the computer.'

Bruce Wellman & an elementary schood
teacher and a free-fanoe phodojodermnalisr,



WHEN THE KIDS ASK . . .

What Is a Microprocessor?

It mot o Cuisinart for midgets.

It's a remarkable electronic device —
the beart of every small computer, 1t's
smaller than your thumbnall and it's made
oul of purified sand, but withouw it you
wouldn't b able to add or subtract on
your Apple, type a program into your
TR5-80 or play Adventiine on your PET.

Indheed, it may be one of the most
versatile inventions ever, This micmo-
processar. It's cenainky right up there with
fire, the whee! and writing pager in the
peneral usefulness depanment,

A MICTOPrOCEssor (4 an edcnonic cirouil
etched into a 'I-irlﬂll,! -l:h'r;p of silicon i;ry-g.r.il|
that helps you process numisens, Il can
add or subtract two numbens; compang
two numbers and tell you which, if either,
i the larger; replace one number with
another; memorize a number for laber use
and recall it a1 the proper time, “Ahal™”
you say, "That's just an o’ pockel calcu-
lator,” You're close, but there's a
difference that makes all the difference
between a pocket calculator and a
ICFOpr e o,

Thie wisafud |I1in,u; kg this muiimber
manipulating machine called a micro-
processor is that il opens up the whole
realm of counting and medsufing. You can
cha miost any mathematical calculabon
with such a maching, Including simgle
bogic of the IF . ., THEM . ., ELSE. ..
warsety. Wou can even define the numbedns
you'ne working on as letters of the alpha-
bet of elements of a visual image o noles
i & musical scale. So with a mecro-
processor, you can calculate a batting
average, odit & mis ten sentence,
animate the image of a butterdly os play
Starsrand Stripes Forever — indeed) you
can process information of every sor,

"Whoa!" you say. “'How can such a
simple machine do such amazing thingsf”

The fact is that most complicated tasks
can be broken down into stmple loglcal
operations. In fact, the simplest micropro-
cessof peovides a sufficlent variety of
legical cperations to o an infinite nomber
of useful things like play the game of MM,
simaulate a lunar lander or practice
irregular verbs, But you do need to
execude these operations in a proper
sequence to do a given job, A simpde
garme like MM might requine several
thousand add, subiract, compare, change,
gave or recall operations, all executed in
precise sequence., A good simulation
migh‘[ requine tens of thowsands of sech
O radbons,

by Lloyd R. Prentice

S0 now you see the "gotcha® in the
pexcket caloulator concept. The calculator
can certainly carmy ot all of the logical
operations that you need to do useful
chores. But o execute sach operation you
need 1o press the proper keys, To play a
roesing, game of MIM, with s thowsands
of logical operations, you'd be banging
keys forever — prowided you could
rermmber wikich keys to push and when.

Well, suppose you write out a list of all
the logical operations needed fo turm your
microprocessor o a nimbde MIM player,
And suppose you ghae each operthon a
number so that by following thie mumbers
wiild ailso follow the comect sequence of
logical opserations needed to play MIM.
Mow all your microprocessor needs 1o do
o play the game is follow the numbers,
andd read and Carry oul the instructions, By
writing down the instructions, you've
“programmied’” the microprocessor 1o
function as a MiM-playing machine.
Change the instructions and your micro-
processor can simulate a lunar lander or

The microprocessor is like
a faithful clerk, carrying
out instructions one after
another until it comes to
an instruction that
says halt.

hedp you practice French grammar or
perform countless odher useful chores.
Computer engineers have yet to devise
a microprocessor that can follaw a
program on paper, however, A micn:
processor has 1o be wirsd into a computer
system, and you must enlér your program
into the computer’s elecironic memary,
Each mémory location can stone either an
indrucHon 1o the MICTORFOCESsir oF A
item of information 1o be processed, Each
location also has a unigue addness.
Compaier memony 5 like o bank of post
affice baxes, To find a box you readl the
numbers on the front, When you've found
the by you wanl, you can open il 1o see
what's inside, i
A microprocessod lecates a panbcular
memaory cell in much the same fashion, A
counter, not unltke a counter on a sulpay
turngtile, 1ells the microprocessor which
memory location to examine. The mum e

on this counter corresponds to the address
of the memory cell that the processor s to
lencsks at. The processor sends this addrness
out 1o memory along with a signal that
ways, "l want (o read the contents of this
particular memory location.'” The memdory
then sends back the information found in
that particular address, I the information
it & program instruction, the processor
then carries it out — adds, subtracts,
coempanes'or what not. The process of
fetching an instruction and canmrying i out
is called an instruction cycle, Al the
campletion of an imstruction cycle, the
processor adds ane to the program
counfer and stars all over again,

Gaonerally the microprocessar canes ol
each instruction as it comes to it in the
compulers memory. Bul thi procesor
has one very useful trick wp its sleeve,
Certain ingructions cause it to change the
walui of s imemal program counter,
These are called jump instructions, T the
PROCESLOr 1S executing indruction number
200 and that instruction says 10 change
the value of the program counter 1o 10,
the PrCEsLOr well g’ 1o miEmony
Ication 10 and start fetching instructions
from that point, And better yet, the jump
can be conditional — that is, the processor
will change il internal program coumer
only il a cenasin condition is true; “If the
letter " i fowund in memany location 50
then jumps back o the beginning of the
Nivt-playing program, or else tell the folks

. wou very mach enjoyed the
gamea,”"

5till other Instructions cause the
mHCHprocessor Lo stone inforrmation n the
commputer's memsary, The processar simply
sands gul the correct memory addness
abong with a signal that says, "1"ve god
soanething to save,”" before passing the
dada o0 fo memory.

So that's the |ife of & mMbcrophocegwuer —
febch an instruction, execube if, incnemient
the program counter and star all over
again. The microprocedsos s like a faithiul
clerk, carrying oul instrections oo after
another uniil it comes (o an nstrection
that sxys hall. This cledk can only do what
you tell lim, bul be's wery East, A typical
micropeocessor can carry oul several
million Instruction cyeles o wweond. Civen
thie proper instructions, even the humbles)
microprocessor can play a wizard game of
MIM. That isn't bad for an electranic
component that's smaller than your
thumbnall, made of puwrifed sand and that
costs a5 lintle as a quality paperback novel.

Comne
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Lab Assistant

Elementary science experiments for the Apple

th a stmple program and some

easy-to-oonstruct hardware, the
elementary school leacher can uie the
cemputer in unitruciured, apenm-ended
experiments that help students leam about
temperature and light, Even if you can't
program and don't understand ebectronics,
you can use the following program. You
may want the help of someone who has
these skilks, but only o get started,

The program, a5 writben in floating point

by Nancy Kraft

BASIC [Applewf), measures [ompessbune
andior light and plots these on a high
resolution graph. When run, it gives
immedise feedback in the form of & white
line mowing hodzontally and vertically
across the screen, The plofting line moves
slennly for eaty obseration. Whaon the
screen is filled, ivautomatically clears for a
new test and plotting line,

Your' [l need three pieces of hardware (o

thex light and temperature expedments: a
light sensor, a temperature sensor and a
Plug with which 1 atach the sensors to
the game paddie wocket of the Apple
compuber. Instructions for assembling the
hardvrare and the softwane program
appear n the accompanying boxes,
Applications for this program are
endless. The foflowing sequence of
activities §s just o suggested stanting poini,

and sensor input jack, See

HARDWARE

Pictorial diagram of lemperaiure sensor

Pictorial diagram of game paddle plug
Apple

Pictorial diagram af light sensor. Use

Materials:

1 pair 12-inch hook up wires

1 Dpin DIP (Dual Inline: Plug) header

1 130K ohms resistor

1 15K ohrvs resistor

1 miniaturne earphone jack
First, solder the 12-inch hook up wines
1o pan @1 (main computers power supply)
and pin #6 on the 16-pin DIP header (the
plug for the game socket). Pin #6 is the
padedle O input pin. If another sensar werne
io be vsed, an additional pair of wires
wiould be soldered to pin #1 and pin @10,
For 11, Since pin 81 is the power source,
it is always used with a second pin.
Sodder the two small resistors onta the
other ends of the hookup wires and solder

Imsert the plug into the *"Gamae 10
socket in the Apple,

To make a light sensor
Materinks:
1 |'.'I-|'Il!|-|!|'.'r |fansistor
1 audfio extension cond with plug end
{about 1 meter)
1 protector told plastic pen case) foe
transisior
Heat sink compownd (silicone)
Solder the loose wing ends 1o the photo
transistos. (The round, flal part senses
light.) To protect against breakage, enclose
the sepsor in a discarded pen case;
surmownd with heat sink compotsnd 1o
prevent vibration,

reference manual for game paddle |

connection detalls. Radio Shack R5176-130 pholo transistor.
To make a plug for the game paddle the resistors to the miniature carphone Tos make temperaiune sensor
s hoet |.'I'|:H. Materials:

I thermistor 135K ohms [avallable
throujth Fenwal Elecimonics,
Framingham, Mass.

I audio extension cond with plig end
fabiul one meter)

1 pratector for thermision, peeferalily
il

Salder the wo loose wire ends to the
twi thiermistor wires, being careful not to

¢ break the glass, (The thermistor (s 8 devies

thal has a resstance which changes as it
heats or cools.) Enclose the sensor in a
metal case which will quickly conduct
fEmprraluies — o mechanical pencil
wgrks well,




Temperalure
Materials:

Tap water {cald, hot)

Milk: feald, hot)

Chocalate (liquid or instant powder]

Food eoloding

Ice cubes [some with and some
without bulshiles

Crushed ice

Diry fee

loe cream

Temperature sensor altached 1o Apphe
Compasier

First measure 1he foflowing, one at a
time, to become familiar with the
equlpment

Alr

Braath

Waber (tap, ioed)
lce

Milk (cold)

Insert the temperature sencor flo the
medium (There is no chance of shock),
Wait brigfly while the temperature
registers. If comparing mediums, mowe an
relatively aquickly 1o get the sharpest
visble contrast on the screen,

Proceed with these comparisons:

Tap water and iced waler
Tap water and hot water
loed water and hot water

Cald milk and iced milk
leed water and iced milk
Huat wanler and hot milk

Tap waber with chocolate and oold
milk with chocolate®

leed water with chocolate and joed
milk with chooolate

Hiok chocolate water and hot
chocolate milk

Colomed ® iced water and uncaloned
il waler

lee cubes with bubbles and ice cules
with mo bubhbles

lce cubes and crushed ice

Dy ice and ice cube

loe cubse and kce cream

Cluestions o explore wsing the temperature
SO

® [Coes the shape, siee or color of
an lce cube affect the
temperature!

= Which liguid cools fastest!
Water, liguid soap, cooking odl,
vinegar, salt water, milk, aramge
Jubce,

= [Does lemperature vary as you
#et farther from the heal sourced

= When these metals are dipped
imto Bt water (cold water), do
thisy register the same temper-
ature! Brass, copper, silver,
aluminum. How about wood,
glass, plastic?

® s adr towching a warmer object
heated by conduction

"Use substantial and edqual amounts in
each medium,

- I!Irw;urm air pushed up by cold
a

* Do cold liuids behave
differently from warm lguids?

* Do some metal wirnes heat fster
than othersf

& Do all peopdis have the same

the classrogm?

* How does light intensity vary as
you get farther from the source!

* Does a lightbulb with broken
glass emit the same amount of
light as before!

= Will sdding another battery to

hand temperaturnet some bully increase brighiness!
TH PR TV E Lt T
LT [ Y]
fe i
|
b | iTae
A e APl
T mm‘ﬁ SeCmET
1 [ Lo
% h
Pinj & Pini g,
Schematic diagram of lemperature sensor Schematic diagram of light sensor

Light
Materialst
4 or 5 small mirrors
Table lamp with lampshade and 3-way
pwitch
Fowiay bully
Battery fashlight
Flashbsull for camera
atrobe light for camera
Food-warming candle
Begin by mosing the sensor through the
air, nobing the changes an the screen,
Eurﬁlulu conditions of more Ught and of less
Comparisons in light intensity:
Classroom electrical lights and incirect
snlight
Inediriect sunlight and direct sunleght
Direct sunlight and classroom
selectrical lights
Firing of flashbulb withoul classaoom
lights and firing of fashbulb with
classroom lights
Flashibmdb and flashlight
Flashlight and strobse light
Flashlight and foodswarming candie
Food-warming candle and same with
ernall mijrrors surmounding it
Table lamp with 3-away bulls (Measure
and compant each strengih)
Table lamp with and without lamp
shade

Cluestions o explore asing the light wensor

* Does the length of the wine ina
circuil affect the brightness of the
bl

* At what part of the schoal day is
the sunlight brightest in the
clagsroomi

* Abwhat part of the school day is
the total light intensity highest In

This program also dovetails with
MeGraw-Hill Serence Sidy Linits,
Appropeiate unifs are:

Match and Measure, Grades K-3

Drwops, Strears, and Containers,
Grades 3.4

lce Cubes, Grades 3-5

Batteries and Bulbs, Grades 4-6

Optics, Grades 4-6

Heating and Cooling, Grades 5-7

Kitchen Physies, Grades 67

In adeitbon, the game plug can
accomodate up 1o four measuring circuits
simultaneously. My next dep will be 1o
experiment with mone than one semor
and with different colored graphs lor each
SIS,

SOFTWARE

Listing of the program in Applesoft

10 Tivd = 1000

M HGR

I HCOLOR = 3

40 POKE 163020

45 HPLOT 0,. 76* (POLIO) -5)
50 FOR X =1 o 279

60 HPLOT 1o X, .76 (PIILEY -5)
F0 FOR | = 0 1ta TIM

0 NEXT 1

a0 MEXT X
10050 e 20
110 ENE

pancy Krafl s an elementany school
teacher, Salf ai Technical Ediecation
Research Centers (TERC), Cambridpe,
M., provided the inspirstion for ey
profect and help with developing the
hardhware and the seftwane,

CCMNg




MATH/SCIE

NCE

Beyond the Electronic Workbook

G‘nl reversy already sutrounds the use
computens in mathematics
education, and maost of it cemers on the
“elecironic workbook” syndrome, Use of
i computer 10 genorale and coomec
arithmetic problems andlor 1o recond and
maonitor the studem’s progress may have
its place, Il i cenainly efficient, quick and
nonjudgmental; it refieves the teacher of
cerfaln burdens, Furthermore, proponents
say that children like it

While such uses have apparent value,
using the companer exclusively for tasks
that other 1eols can do as well cannot only
nanow our own vision, bt also limit aur
children's understanding of the scope, the
power and the unlgqueness of this (ool
Maoreover, we miy I8l the compater lead
ws toward a reduction rather than an
enchancement of the use of mathematics
in schioods,

In reducing mathematics to a series of
“skill bits™ 10 be taught and testod, we
leave childreén with a catalog of under-
utilized technigues, withoul concept or
context. They cannot generalize, expand,
interconnect or apply what they know.
The Mational Assessment of Educational
Progress” second round of mathematics
festing indicates that school-aged
children’s lewered math scores may stem
from an inability to apply arithmetic pro-
cedures appropeiately. not from a
deficiency in computational technigues,
Yot much of the present mathematics
cumiculum emphisizes compulation, and
our first thoughis about computer
applications have focused on arithmetic
operations.

Teaching Other Skilly

We can = and should — Lise the
cemputer b0 leach other math skills, n
1977, the Mational Councll of Supervisors
of Mathematics listed 1en basic skills in
mathematics, Appropriate computational
skills is onky one of the len, The others ane
well wonth listing, since they provide a
niew view of basics, geared 1o the mathe-
meatical skills we need o surdve in the
world, They anc; problem solving,
apphing mathematics to everyday situa.
tiors, ability to judge the reasonablene
of resulis, estimation and approximation,
geometny, messurement, use of graphs
and charts, use of mathematics to predict,
and computer literacy. The use of
computers in mathematics education
should reffect the range of these objec-
tives and showld emphasize problem.
solving of many fypes, not just arithmetic,

by Susan Jo Russel

Estimation is one of the neglected areas
of the curiculum, In the classroam, e
always had difficulty setiing up eslimation
situations Involving numenc computation
s opposed to estimation of lemngth or
gueantityd that did nod seem comved, This
it a perect use for the computer,

Take a commaon situation in which the
dudent can use estimation: Do | have
enough money to bay what | want? Llse
the compaiter o vary the prices, the
quandtities and the ltems involved as well
a5 the time allotted 1o make the decision:
allow the student to choose an
appropriaie level of challenge and o
participate in personalizing the problems;
allow for clear feedback without
judgment.

e ———

If we only use computers
as electronic workbooks,
they may lead toward a
reduction rather than an
enhancement of the use of
mathematics in schools.

L e e e e — -]

The program, wrillen in Level 11 BASIC
for a TRS-80, presends probilems in the
following format;

IEWIN'S PRICES ="
Magne 5 49

Puzzle % .50

Sue weants b buy one magned and one
puzzle;

Sue has §1.00,
Chres Sue have enought

The program, called Cluick Thinking,
presents three levels of problem difficulty.
Price range for each fem and amount o
be spent increase at each level, At level
one, the user considers buying only one of
ecach item; at levels iwo and three, the
wser may consider one or bwo of each
item. In addition, the program allowes
three time opiions. The first gives the user
about nine seconds to respond from the
time the final question appears, the
second about seven secomnds and the thid
atsout five.

The COMpsiler -ﬂlJtUI"I"-\.'lril.'J":r ‘\UFIFID!II"".
instructions and starts ab bevel ane if the
wser answers no o the quistion “Have
wou ever plaged Chck Hurl.lu:mh'_ befare"
which begins ihe exerncise, Otherwise, the
uier may select the problem [evel, Within
each level, this user l.h.'“'lhs A specyd one
and can choose (o increase th speed if he
of shet answers at beast eight o of ten
probdems correctly,

Susan o Rossel was a clssroom feacher for
eight yoars, She 5 cucnently a aadf
developer for the Carmbrichge Public
Schook, Cambridge, Mass., and an adjunct
facudty member ar Lesley College,
Cambriclge, Mass.

The Quick Thinking Program

18 RER ¥H CONTROL AOSULE--"2y
IEK THINCING®  #o0

e REN

23 CLEAR 260

30 DIN PAE (S0 FEECT PS50 PIEC

S0 FES T PESLT Ja MECA)

S0 RER-—REAY IN DATA (MARES OF

I TENS)

£ FOR I=] 10 S:EEAD Pas(lh:HEXT
I

78 FOR 11 10 FSREAD PES(]:HEXT
|

88 FOR =1 10 SIREAD PCHCD)MEXT
|

98 FOR 0= 10 S:READ PRSCI)MEX]
|

188 FOR =1 TO 7iREAD PESCL)EMER
I1

118 FOE I=1 TO 7:EEAD PFECH)EHER
11

128 REN==-T1ILE

138 CLS

148 PRINT @ 480,°0 U 1 C K
INEDTHE

158 PRINT @ S33:"(ESTInATING M1
H MOHEYH*

168 PRINE 9 776:°5 L BUSSELL® PR
INT & BIBs*7-14-B4"

I78 FOR I=08 T0 MA7S&ET Ink)iMER
Il

I'H

2NCCM



168 FOR E=F 10 48

158 SETOIR [DASERCILs [D0SETALLG
P LSENCs IO nERD |

208 FOR 1230 10 107:SETCL 4801 HE
|

218 FEA-—URZIE TIAE

220 FOR I=1 10 1eg@rHENT |

€20 BEN---[MSIRUCT ICS REQUIRED?

PaB CLS

258 PRINDEPRINT: FRIMT"HELLGEE TO
BUICK TRIRCIN"

233 IMPUT "PLERSE TYPE IN YOUR N
ARE*ME(1)

goll PRINIEFRIAT “BAYE YUU FLAYED
YUl THIMCISG BEFDRE?"

£78 InPUT *PLERSE ASSHER YES OR
"l EPS

280 IF E¥¥="m0" [WEM a0 ELSL 0¥
EFf="TE5" THEW 310 ELSE ZM

g IEUT B0 YEU LA TR EL RER
THBED i 10 PLAY" )&k -
J2% IF A$="NO" THEM 378 ELSE IF
A="TE5" THEN 354

33 PRINT “PLERSE ANWSHER TYES OR
ML 60T 218

JER GOSUT rea

370 RER-—bET MAMES 10 USE 1N PR
OBLENS

380 CLSIPRINT:PRINTEPRINTFRINI
198 FRINT “10 RELP THE COMPUTER
SET UP THE PROJLERS,®

488 PRINT “FLEASE TYPE 1N THE MA
BES (8 THREE PEOPLE YOU KHuM. ®
410 IMPUT *  FIRST RARE“INS(2)

428 INPUT = SECOMD MANE®:N§(3
)
438 INPUT *  THIRD MAME':N$(4)

448 BEN=-=5E] SPEEB T8 SLOWEST
{58 =1

&8 RER---1F MEVER PLATED ERSIES
T PROBLEN SETe

478 KEN ELSE WSER CHOQSE
§ LEYEL OF BIFFICULTY

484 IF EPS="NU" IHeN Lol ELSE b
O5Ub pee

439 WbN---BERIN PROSLEMS

580 PRIMTZ [RPUD "LHLN YO RRE RE
ABY FUR YOUR FLRSI PRUBLEM: PRES
§ EMICR"InS

S0 UNSUE 1oe

SEH KERe=-UStR CIErsts AURL PRUN
LLMS UK LADS

539 PRINTIFRINT “YOU ESTINATED C
OREECTILY FUR “CA* 007 UF 19 PROJ
LENS, “iFRINT

S48 IF 5L=3 AMD PL=3 AMD CAYE W
EN PRINT *YO MAVE EONE THE HakD
EST PRUBLEM SET A7 IHE FASTEST 3
PEER, ™+ IMPUT *B0 YOR! WANT TO DO
FHOTHER SET*3ngiIF pi= "YES" THE
M 568 ELSE 4999

558 IF CAy@ AMD SLi3 THEM PRI

“f DD A TERRIFIC JOR OF ESTI °

MATING, *IPRINT "ROULE YOU LIKE I
O TRY SOME*:INPUT * WITH A SBORI
ER TINE LINIT FOR EACH PROBLER";
A$:[F &f="YES" TREM SL=SLe1:GOTU
569 ELSE 4999

Sed IF CR2E AND SL=3 THEH PRINI
“YUU HAYE DOeE THIS SET OF PROB
LERS HITH [KE SMORTES! TOME LINI
T. "2 NPT “WOULD YO LIZE 19 TRY
A HARDER SET (F PROBLEMS®AS:LF
A="TES" THEM PL=RL+1!5L=]1300T0
500 ELLL 4999

S0 IF CACY THER PRINT *YOU COU
LP (S SOME BORE PRACELCC On 1HE
SE PROBLERS, “tINPUT “HOULD YOU L
IKE TO TRY SORE MORE“;ns:iF Ad=
*"YES* THEM 388 ELSE 4999

80 KEN ¥R LNSTRUCTIONS - Sul

UTIHE Eds

6§10 CLS

E28 PRINTZPRINT *THE DBJECT OF 7
QUICK THIMKING® 15 TO magf *
630 FRINT "GRICK DECISIONS ABOUT
NOREY. ©

40 INPUT "HERE 15 AN EXANPLE (P

LEASE PRESS EMTER)";AS

E50 [RS=*PENCAL*:IBS="PEN"1]C¥="
“iPRs, 15:P0 09

R T S H B

0 BISUE TR0

£89 INPUT A

690 IF A§="YES" THEM 720 ELSE IF
Ai="n0" THEN- 74@ ;
Tow PRIMT “YUU HAvL 10 1YFE TYES
R

710 FEINT “HERE 15 THE FROBLEN A

LN, “2E0I0 739

720 PRINT *LOUR AT [HE PROMLER L
RRERULLY MSAIN, *

73R INPU] “(PLEASL PRCYS ENTERD!
B§1G0OT0 640

£48 CLESPRIND “RAGHIT*IPRINI

790 B NI BLL THE PRUBLERS ARL
LIKE 4. 15,

760 FRINT *BUT YOU UNLY HAYE A S
HORT TIME 10 ARSER. ©

778 PRINT “TRY 10 ESTIMAIE AS OV
ICKLY RS YOU Can.*

7B PRINT °THERE ARE 10 PROFLEING

798 INPUT "PRESS EATER MHEN YOU
ARE READY 10 CONTIMUE:AS

755 RETURN

g8 AEW  ¥H PROSLEM LEVEL SEL
TN okt

B85 (LS

§10 PRIMT:PRINT:FRINI2PRINT

28 PEINT “THERE ARE 3 SETS OF P
ROBLEMS. *

B3 PRINTSFRINT ® ST1I5H
Abp "

g PRIAT ® SEI 2[5 HARBER.

858 FRINT * SET 3 15 HARBEST
o

BED PRINTZPRLNT “MICH PRUELEM §

ET BO 'oul WANT 10 TEY?*

678 INPUT "PLERSE YYPE 1 2r R
i 8

388 IF PLOJE AHD PLOX2 ARD PLOXD
THEN 678 ELSE RETURH

980 REM  ®N3 PROBLEN SET-UP SU

EROUTINE ¢

W5 LS

91§ PRINT 4 146908 [RHINS PR
ICES "

920 PRINT & 299 "§":PRINT 3 266
In$

938 IF PALL THEM PRINT 3 362:PR
ELSE FRINT 3 381:PA

935 IF PA-INTCFA)=t THEM PRINT @
C EN N

937 IF PRETE-INTIPRALE)=H THEN P

RINT @ 305 .

40 PRIFT ¥ 363, "5 :PEINT @ 330
1B§

958 IF PELL THEN PRINT 3 366¢P3
ELSE PRINT @ 265:PB

955 IF PX-IMT(PRI=R THEN PRINT 3
367:". 00"

¥ 1t PERIe-INTLPImI8)=8 THER P
RINT @ 389,y

98 IF ICs=* * THEN 999

08 PRINI ¥ 427§ 1PKINT § 334
Ity

§98 IF PULL THEN PRINT & 438:PC
LLSC PRINT ¥ 420 FC

9ga IF PC-INILPCI=0 IHEN PRINT 3
1,

CCMI2Y



70 PORIB-IRiCRCRR0)=H THEN P
RIRT @ 433 "0*
998 FOR L=i0 19 10705ETCEA30i5ET
T,
168g FOR [=4 10 ga+selilesdresk]
Chipd T bt e SEN0 11T L inks
18]
181k FOR-E=] 10 SBEIREXT 1
1% iF wA}T THEW [RE=IRf"S®
$B38 [f B THEN [ES=iBg+"5°
JR4E F BC)1 THEN ICE=1CE*5"
1658 IF ICscx* ° THEM 1aee
1860 PRIND § SB1enist NAmIS 10 1
g "0 *IA%" Anb CuEv ClEFC.C
1876 GO0 130w
Lobe Frin! @ SR1pt wAls T0 3
Ur g4t i
5 FRINT 4 B43e BE° “1E5" AID
10680 Fa@ [=) 0 Sedimexi [
LilB FEIN] & 7o mis= Hns § AT*
I-HI--
1128 #0¢ L=] 70 SERIRERT |
138 PRIET § 773, "LES "HUS® HAY
£ ENGUGH monEr? (ASHER YES R h
[T
FI%9 RLTRRN
(200 REM WRF PROSLEM COWTROL 8
n
1285 A=Y
P18 FpR =1 06 13
1228 Ag**
lz3g N FL GOSUR 1508, 2000, 2388
jele ESAB Sed
[ 238 GOSUE (48
1655 FOF b=1 10 26dinEXT |
1258 CLSRGOSUE 1 5e
128 PRINT:PRINT
{248 IF M18 IWFUT "WsEM T0U ARE
KLal: FOR THE MEXT PROSLEMsPRES
5 EMIER":R$
1298 KEXT J
1295 RETURR
138 REA-——-CHECKANSUER SUBROUTI
HE
1385 PRINT:PREMT:PRINI
1310 T={Pames)#(PERAR)+{PLHEC]S
fie=A1-1C
128 IF (RE='T" AN AE)=8) OE (A
F=°h" AN sRCE) TEEM D3GR
[338 [F pi="" THER FRINT "0UT OF
TINE 0N TeAT OME. *:GOT0 1i0d
1248 PRINY. “AO. THe T0TAL [O5T M
AS 5 "TC* MHD “mo" HAD § “AT".A
Lh
1358 G010 1319

TUCCH

1350 PRINT *1mA1"S KIGMT.*1CA=CA
)

¥are RETURM

4B FEN-—TIME COURTER

JALE 0N SL GOTD I48r 143dr 1440
1428 N=1pdwnGUTD 14@

1438 M=TS0GUIG 1400

148 =50

1438 FOR 1=1 0 A

ﬁ! ASINKETHLLF Ag=** THEM MEX

1485 IF mEs** TALH L47d

1462 FRINT -Afss I RE="H" THER 14
£5

1464 Bs=IhREYSRLF B6="* THER 146
§

Med PRINE BY:

ém: Ce=IMETSIIF CF="" THENM 146

L1467 FRINT CF
1478 REIURR
1308 REN=---FROSLEN LEVEL 1

EEH_]H JI% THEN AIshMDO2)#S ELS

1528 @a=1iul=l 0= uRHD (4) IS
Eith

1330 1F J0§ THER 15w

18 ReRNB(S) T IAF=PASIR)

bS58 S=RABLS!

'Eﬁ%“ =l THEM 1550 ELSE [BS=P

[ 10§=" *

1538 PA=CERICEI1 0N, 14,9

P90 Bhn (UMD &1 30, 1o @9160T0 |
Bl

1688 R=RaD¢7) ¢ IRS=PRS(N)

1610 S=Rhdi?;

L1428 IF S=& THER 1610 ELSE 1Bf=P
ifkH

fbd T=RMBCT)

164@ IF T=5 R 1=E THEM 1638 ELS
E [CE=FREIT)

[658 Pr=(EMD{ 2950+ 1000, 81 EPE=(K
HDLE%3 0410808, 01

[Es8 Pr=(RRB(2Fa)4 1003, B1200=1
1678 RETURN

cbed RER---PROELEN LEWEL

218 GR=RNU{(2) s pE=RAE(2} PL=R1 AL
inl- [ ]

D008 WeRHR4) sMUS=HEW)

e R=RHD(5)

2o4E S=RnBS)

CoES IF 5= iWEN cRdd

2068 IF 25 THERW 2124

2078 AT=RMALS)

CBE8 JAS=PTE(RIL1RE=PCEL5)

2E98 PhA=(END(110)+28)0. 8]

e18e PE={RMD{111 04280, Bl

Za0e BOT0 clea

e ATERNBLEINE

Zi38 IRT=POFIRIL [EN=FRIE)

2148 PR=(RMDIZ99, - 60N, 81

i FER(ENZ (S 1000 1]

2ie8 RETU=N

£3589 REM—FROBLEN LEVEL 3

et e HTERH S TR B E T

308 S=PnE(

2338 IF 5= THEN Zoeh

2d 1=fa3i7)

2550 IF =R 0F 7=t |HEN E548
Z3e8 IF 205 THEN 2u4d

2578 AT=01DL 2008

2539 1BE=PES(R)EIRS=PERLSIIICHP
Esily

08 P=(RAD( 299+ 1080, Bl

ONBE FR=CRMD(29 1R 001

2616 FC=(EMDL2990+ 10800, )

o820 OR=RRD21I0E=RAECE) TeC=anl(
E.

2ed8 alia 274

PEAE NeRmbCI)

2558 0N X GOT0 2658.2578: 2606
PhEE AT=28:0010 b5

o/t Al=25468IT 2698

2640 Rl=it

CESR [AF=PFRR): IRE=PEIS) I0H=F
Fs(1)

ETER FR=CENBLT0 prag ). Bl

E710 PR=(RMDITA] M350, B

ZFER PL=KnD 701 2980w, &l

ETI0 RA=PND(2) s QB=END ) OC=RNDC
£l

£ri3 ECTuRR

4599 PRINDEFRINT *THEM TR&I'S AL
Lr "HECH)". “1CnD

SEER BATh *FEHCIL®. “BOX OF CRAYD
W5 s "NAGSET™ “BICE" s "PULILE"
5818 nTA "RATERCOLOR SET":"mabH
IFYING GLASS": " EOOK*™

S8cy DATA “MODEL Ca&"r SOTCEOOK"
p"DECK OF CARDS":“NRLL""

5030 BATA "RSSIC RARKER"» "meGHE]
"+ "MIBEL CAR®,"FUTZLE"

SiliE DATA CHATHOWITA® "3 "EA
JERCELOR SET"» *MOTEEGOK"

5852 MTA “CHECKER GAME":*FRISHE
E* *Prlnl SET®, "I0K"

SEAR BATA A OF RARBLES®» "MmabGN
[FYING BLNSS"s *DECK OF CARBS®
SEFH DATA *YO=Y0*s *FRISIEE" “TER
DY BEAR*;*WOIEL RIEPLARE KLT*
SE3 DATH "CHECTER & LUHESS SETMs
TRALL®s°meEIC MARKER 20"

890 BATR “JIGSAN PUZZLE': " BOOK*




ooy MULTI-CLUSTER

INTRODUCES “Multi User Management System for
Commodore CBM/PET* Computers”

UP TO 8 CBM/PETS MAY NOW SIMULTANEOUSLY ACCESS ONE 2040!

L Channel Modula  © Up 10 & Channel 3 Standard) for CBMWPET Computers.

i . CM-800 * Up to 8 CBMPETS can multi-use one Commodons 2040
duad disk drive simublanecsly with equal accoss,
= MulliChestar sy all 2040 disk OF commands
' | Inchuding sequentlsd, mndom acoess, and user flles.
. * MulliClustor does not utiize any RAM or ROM  from the
]

L

260 or hosi CBMPET units,

* MultCluster s compatible with all known softwear that
ulilize the [EEE port.

* MulthClusier can be fully implemenied on B PETS,
complabely ready 1o wse, in basa than 15 minubes.

= Simply th MulthCluster unit Into the |EEEhmg

I

Multi-Cluster the 2040 Drive, then attach a Channol
Moxdel MC-800A 995 HCMBOD, (3 Ghannel Modules are standard with nit, 1o the
Standard 3 Channels) IEEE port of aach PET.

THE MULTI-CLUSTER SYSTEM HAS BEEN USED AND FULLY-TESTED BY NEECO

Multi-Cluatar
Model MC-800A
= (Slandard 3 Channels)
"""I_., Up to &
1 CBMIPETS
May Accass
. Al One 2040
v Disk Drive
y e — 3=~}
& I.IIFI'I.Il S
- Prinfar = -
E Modula
T LTy

Multl-Cluster is ideal for industrial, OEM, Vertlcal

Markets, and Educational Institutions. Multi-  Oulpul Printer Module allows
Cluster allows you to make full use of the Com- 1 CBM/PET 1o scan 2040 Disk
modofe 3 units for the price of 2 educational pro- and print flagged fllas,

grams.

Standard Componants: Optional Component Prices:

1 MU-CRHBTOr . v vvnnnannnnns HMCER0A Each additional CM-100, . ......0vounsn... 5380

3 Channel Modules ........... FCM-100 Each 12’ Ribbon Cate(RC12) ............ § 40

3 8" Ribbon Cables ........... Each 18' Ribbon Cable (RG18) .. .oovvsns.. £ B0
Dutput Printer Modula (PM200) ........... £200
[For Cenironles Protogal Printers)

*PET Ia a reglstesed trademark of Com
Cluster system opamation,
Multl-Clustor |s availabie in Canadn from BMA cnmpu hlimal M|t|,m-|l D'“I-I'":I. {416} BTE-TITT

NEECO Dealar Sales: Customer Sales:
Microamerica Distributing NEECO
679 Highland Ave. 21 Putnum St., Needham, MA 02184 879 Highland Ave., Meedham, MA 02194

ﬂﬂT&n.m' MA, (B17) 449-4310 Telex: 851021 {617} 449-1780

modore Business Machines. Small Keyboard PETS requirs & ROM Ratrafit Kit for Mulli.




Media

Discs: The Information
Storage Medium of the '80s

W*mnw compater peophe talk (o
other people, the word “disc™ crops
up. Bul the disc the compisior person
means is probably ot the one the listener
understands. A tevm that once nefermed
only 1o audio recordings now has quite
waried mieanings for consumers, libratians,
instructional designaers and compater
expers, Discs are the information storage
medium of the "B,

After Edizon's imamtion made possibie
thar soaend recording industry, with which
much of thir world associates discs, 1BM
started wsing magnetic discs as a computer
infarmation storage medium, The discs
usesd much of the echnology developsed
for magnetic tape storage, the medium
thery birgan to replace.

Two types of storage discs ane now
commonly used: floppy and rigid, Floppy
(8" diameter] and mini-floppy (5%") discs
are flexible mylar sheots coated with iron
oxigde, The reading head touchis thie disc
surface misch as a stylus (oweches a phond-
graph record to pick up recorded
infarmation, Like phonograph records,
floppies ane prono (o wear and noise
camsed by heavy use and dust. The disc
spins relatively slowly and, because mylar
can expand unevenly with heat, the tracks
dre fairky wide (1/48°°); this combination
resilts noa eetlatively bow diensity dorage
medium, about one to 20 million bits per
dise. One millicn bits of information is
roughly equal to BD double-spaced type-
writhen g,

Rigid discs store more information than
foppy discs, While the user can remaove
thi: fappy from it reader, the rgid disc is
sealed into a clean envirgnment, whers
ilust it fAleered out. The dise is |q.;}:l
aluminuem, B or 14" in diameter, coated
on both sides with magnetic film, The disc
rotabes at a wery high speed, with a track
width af 11000, In is sealed box, thie
dise is read or recorded by a magnetic
head ﬂ-u.alir'lE just abeee thie apdace of the
dise, Mo contact occurs and, therefone,
no wiear, Errors ane reduced 1o ane in 10
billion bity, and data capacity is ineneased
by billicnes of bits for high pedarmance
discy,

The still-experimenal optlical dise data
storage syslems ang yel ancther category
ol dise technology. These discs store
computers dala and visual (mages with
equal ease — indeed, the difference is

by Katharine Gardner Cipolla

significant only when the information is
processed and displayed, not when i is
sioed.

Currently, optical discs are “read only™
bec e ll."l'.ll.'ll'diﬂE Irvedves using a Hnr:hr
focused gas laser o ech hols in a thin
tellurivm disc. The disc is sandwiched
between protective layers of clear plastic,
A lower peimever laser teads the finlshed
dise, The sealing invalves an industrial
[rocess which has 205 far made disc
rscarding prohibsitively expensive. With a
sharage potential in the 100 billion bit
range, however, research continues,

Cire application of the optical disc is the
vicleodise system that Discavision
Aswncinles, a collaboration of 188, F'I'llllips.
and MCA, is marketing, The technology
irvedved is exactly the same as for optical
slorage dises, excepl that a micha-

spehisciEssor iranslates the data into video

signals, Also, the potential mass marked
howwers the wnit cost al the pre-seconded
dliscs.

We may soon store library
catalogs, or actual texts,
on MicCroprocessor-
controlled optical discs to
be retrieved and viewed
on the same machines
that play feature films and
programmed instruction
modules.

Discovision's chiel competitor is RCA's
Selectavision. In this system, a
microscopec, dianmond-tipped stylus reads
infarmation in the disc's microgrooves.
The disc is produced much like a
phonograph recond. A third design,
promiséd by General Ebectric and IV, will
wie a grooveles wstem inowhich a
“ghaa” will loat an top of the smooth
dise 1o pick up the signal,

Selectavishon, fird on the consumed
market, has many of the wear problems of
the flogary dise or phonograph recoed, It s
alsa very prong o errors rom dust; this is
wihiy the dise i not withdrwn from jts

protective sleeve untll Englde the player.

Selectavision discs hold ane hour of video
signal per side, but, because of their
grooves, they have no compader interface
or random access potential,

Discowisbon, on the other hand, ofiers
non-destructive playback: fingenprints,
scratches or minos dust on the disc surface
do not affect it s microprocessor-
controfled random access feature makes it
a nafural chokce for applications like
programmed instruction and archival slide
storage, For the consumer market, it offers
steneo sound, freeze frame, multiple
scanning speeds forward and reverse, a
automatic frame stop, nonie of which is
avaitable from Selectavision. Its
disadvantages are the higher price of a
maone sophisticated technology and video
playback of anly 30 minutes per side.

The third contender, from GEWC, will
offer some of the microgrocessor
controlled features of Discovision with the
addition of an optional “controller It will
offer longer stylus and disc life than
Selectaviston at a comparable price, But
the GEWE unit is a year away from
market,

Al this time, at beast two systems could
coxist! Softwane producers are licensing
distribastion of their material in all formats.
Perhaps, as with fappy and rigid discs, the
WARMOUS i Is¢ formats will settle into
different submarkets,

Meanwhile, in the rarified atmosphene
of the computer research and business
machine incdustry, work proceeds on
recardabie, if not re-recordable, optical
data storage discs. The effort will
doubtiess succeed and this technalogy will
ultimately filter down 1o the
industrialleducational market. We may

soon store ibrary catalogs, or actual texts,

on microprocessor-controlied optical discs
to be retrieved and viewed on the same
machines that play featwne filrms and
programmed instruction modules.

Kathasine Gardner Cipolla is the media
services librarian for the Barker Library,
Massachusetts fnstitule of Technology,
Cambridlge, Mass.
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Getting Hard-nosed
: about Software

An educational software primer

significant quantity of educational

weare i curmently available, and the
volume is rapidly expanding as publishers
respond 10 educators” increasing interest
in computing, As the amount of softwarne
grows, so does the necd for good Informa-
tion with which 1o assess it, The following
discussion of types of software, criteria for
evaluation, software manufacturers and
Information resounces provides guidelines
for teachers and administrators integrating
microcompubens intd their classrooms and
schiools, -

The Types of Educational Software

Educational software, sometimes called
courseware, enables students to work with
COPMpUbers if an interactive way. Each
piece of softwane provides pre-
programmed instructions, written in a
code specific to a particular computer
(PET, TRS-801], that tells that computer o
diill the student in math or spelling, to
play a garme that will test the stuedent’s
reasoning ability — to doany of a
countbess number of things that will help
the student bearn,

Most educational programs fall into one
of three commaon formats: games, skill
programs and simulations. Computer
games ane probably the most widealy
publicized, Some are exact replicas of
existing gamies such as checkers, back.
Barmman o tie-tac-loe; some are madifi.
cations of traditional games which permit
greater use of the computer's graphics and
sound capabifities; yet others, such as the
Adventure series, ane unique 1o the
computer. While the game format may be
ursed in part fo motivate the student, i
primary educational objective is 1o
develop logec and strategic thinking skills.

While game programs are most pulbs
licized, skill programs are most common,
In skill programs, the compater asks the
sudent a guestion, the student supplies an
answer, and the computer responds,
indicating whether the student's answer
wiats corrct, Al that point, the program
might provide clees to help the student
muodify his or her answer, or it might fab-
ulate the student's score, providing
feedback on how well he or she is doing.
Saumie skill programs ane more elaborate
than this, however, and employ the
special capabilities of the computer in
ways that make lessons more appealing.

by Frank Cristiano

This software is often called compuler-
asslsted instruction (CALL It covers such
standard school curdeulum areas as
spelling. math, reading, history and
geography.

Computer simulations offer an alier-
nadive to the more traditional approasches
b skill programs, A computes simulation
programs the computer Lo present a
situation — the breakdewn at Theee Mile
Island, for example — that has varous
passibie outcomes — both desirable and
undesirable. The student must manipulate
cerain variables — the amount of
radigactive gas released, the number of
vales open or shut — inan altempd 1o
prodduce a desimable cutcome, of avosd an
undesirable culcome. The compuler
pravides feedback on each decision the
sudent makes,

Computer simulathens may represent life
situnthons, astural phénamena, histodcal
events or imaginary environments, The
Minnesots Eduecational Computing
Consortium’s (MECC) software library, fos
example, Includes simulations that help
shudents increase their understanding of
environmental science, social history and
cultural development, Thieir SELL series
enables middle-grade students to inves-
tigate fundamental economic principles
such as the relationship of profit to price
and advertising. The Huntinglon Simula-
tions, which Balate scientific phEnomena
for investigatian, ane another notable
example of simulation programs. Many of
these programs, onginally written for high
school and college students using large
COMEpUErs, are now available for micro-
COETPLRETS.

Cne last category of educational
software — beacher au!hnﬂnﬂ_ Programs —
dieserves mention, This recent, rapidhy
Browing addition 1o the software market is
e fowr direct student wse, but allows
teachers to develop their own compuster
lessans simply and quickly. Authoring
programs rangs from Creative
Computing’s *'Siudy Made Easy,'" which
provides teachers with a question-and-
answer format inowhich they can insen
any factual material, 1o the programming
language Pilot, a language specifically
devaloped for educatars intersied in
writing their own compaer lessons,
Microcomputer versions of Pilot, including
Bell & Howell"s Genls | and Gends 1| and
Apple’s Appilot, are nos available, While

the authoring languages may allow
teachers a degree of independence from
the commierical software marked, thay ane
soemewhat rigid in format and best suited
o elrill-unid-practice structuned lessons,

Saitware, Subject and Machine

You can reasonably expect that almest
any curicular bopic that can be convened
b0 & guestion-and-answer format has been,
or sooh will be, integrated into a softwane
package. Saftware digtributors offer
language skills lessons in spelling. vocab-
ulary development, antonyms, analogies
and basic reading wkills, to bst but a foss,
In mathermatics, they offer lessons in basic
compartational skills ag well as in the
underlying concepts of place, value,
factors, making change and telling time.
History and geography facts have recelved
a5 much atiention; science and social
studies have prompted a significant
numbser of simulations as well as drill-and-
practice lssons. Prices for software of the
drill-and-practice type range from as low
i five or six dollass for a cassette program
containing a single lesson 1o 30 or 40
dollars for a package which incledes a
sequential presentation of related skills.

LK course, different amounts of software
arg avallable for different machines,
According o Purser's Magazine, a
directory of microcomputer soltwang,
moaee software is currently available for the
TR5-B0 than for any other microcam puter,
For educational software specifically,
however, the Commodore PET commands
a slight lead because it has been in use the
longest. Larger software developers and
distributors, such as Program Design, Inc,
and Micro Learingware, try (o provide
softwane for each of the popular micro-
compusters, (PET, TRS-80 Leved 11 and
Appie),

As a general rule of thumb, the larger
the educational uwser group for a specific
microcomputer, the greater the amount of
availabie software, Therefome, a8 newer
machine such as the Atar gain wider use,
the amount of sofware available for them
will increase. Also, a program dis-
tinguished by its popularity and effective-
ness willl, inoall likelihood, become avail-
able in similar form for each of the micro-
computers, The Pilot Lainguage and the
Adveniuve serles of computer games are
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Evaluating Eduational Software

Thie mast important questions to ask
whien evaluating educational soltwane are,
Draois this software offer any sdvantages
over other pedagogical methods? Does it
effectively wse the special capalilitbes of
the computer to accomplish its educa-
tigsnal objectives? If you can answer these
satisfactorily, the program mes sefdous
altention. You'll also want to assess the
reliability of the softwane vendos; the
adeguacy of accompanylng documen-
taticn and the actual format of the
PICRram.

Adequate documentation — for both
teacher and stucbent — ks of utmost
impostance. Support materials slould
I luiche mot cnly operating instructions,
but also statements of goals and objec-
tives, infarmation on premeguisiio skills
and concepts expected of the stsdent, anc
sugpestions for introducing, assisting and
following up on the computer lesson.
Whete necessary, as with simulstions,
apprapriale background Infarmation
should be provided.

Teachers should abia closely scrutinize
asppects of the program format, Dalogue
should be chearly presented and should
maintabn thie stdent’s intzrest, [0 partic-
ular, instructions telling the student how
1o interact with the computes should b
clear; language should be within the stu-

Micrephys Programs

Microphys in plessed 1o imroduce i series of
crmguiier programs which have readily emabiled

nstackoes o proovide dhelr studenss with an

cppanianly o review, in oan incerestlrg mnd
effective menoer, the imporian COMCERHE  EN-
etmimtered i Istrodiceory eoarses in chemisiy,
e, mathemaicn, secabulars, and weiling.
Edluemtons are |evtted b0 sers] for our edaratiopal
catsirg describing over 140 programs pow avadl-
shle fior we on the Commodore microcompurer
sysem. (BK FETy o 165 12K CHMa).
School milminstratoss should write lor denils
regarding the Microphys snendance, repon card,
and schedufing-updste wpgem.  Ser owr display
Lo Microphys
248 Ford Sirece
Broaklym, M.Y. 11220

PAVED BAR.DTAD
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dent's reading level, Ample response to
sthident input, clarification when sludents
hawve problems, and easy eniry and exil
from the program arg all important
cualitios 1o examine in o soflware

program.
Educational Software Producers

bep one source currently dominates the
educational software market, Micro-
computer manufactunes, software
companies, educational computing con-
sontiums and individual teachers are all
producing software.

Thir hindware manulacturers ane using
pre-packaged applications programs (o
make thiir machines mane siractive.
Atari, for example, produces an educa:
tional system called Talk and Teach, which
includes programs in spelling, writing,
algetira and computer programming:
Radio Shack offers Basic Compiuter
Library. W can expiect microcomputer
vendors b expand their educational sodls
ware librarios rapidly,

O the ing numbser of companies
dedicated 1o developing and marketing
computer seftware, some produce educa-
tional software exclusively, though maost
include businets, technical and homae
applications programs in thelr reperoines,
Theese producers from infividuals
who create and distribate softwane from
their homes (o relatively Large shogs such
as Program Design, Inc. and Microphys,
which prodhice educational software in
large quantities for each of the major
microcomputers, Recently, several of the
major educational materaks publishers,
including Scolt Foresmian, Scientific
Research Associates (SEAL and Bell &
Fhoweedl, have refeased computer solbwane
products, Some speculate that this may be
an extengsivie enberprise in the near fulune,
Many software howses, both Large and
small, will send prodioct lists anT
chescripions in response bo a wrillen
nequest,

Anather valuabdie source of instnectional
saltwant is the educational computing
centers which have sprung up ancund the
country, Membership in these reglonal
corsoniems usually includes schaool
sysems, universities and state education
depaitmen repretentatives, The
Minnesota Educational Computing
Consartium it a well-sstablished example
of a regional cooperative thal develops,
tests and distnbutes educational sodtware
a5 part of it effon 1w help members
elfectively use camputers, MECC main-
tair an extensive software library which
I ludbes programs in the major subgect
aneas for stuclents at all grace levals,
Accompanying documentation provides
information regarding objectives, teaching
sirategies and related resources, Project
LOCAL in Westwood, sass, and the
Mot lvwest Beglonal Education Labosatony
in Chegon are olher centers specifically
interested in educational soltwane.

Inddividual classroom teachers are alio
a signifleant amaount of educa-

thonal soffwane, In some cases, whool
systemms that have made firm commitments
1o educational compuling suppon these
efforts. The Bobbinsdale Area Schools i
Minnesota and the Lexingion Public
Schonds in Massachusetts have both made
teacher-developed software available 1o
the public. In addition, many individual
teachois have du'l.ll:hh[.‘ﬂ,‘ui COMpUes proe-
grams for thelr own classes, The Compaiter
Education Resource Coalition (CERC),
located &t l.l.".il:’!,l' Colbeges, Eﬂm‘hrlﬂﬁf.
Mass., has begun to collect teacher-
designed soltware with the intention of
making B available o sther (eachers on an
exchange basis,

Imformation Besources

Several periodicals provide Information
an educational software, The Compuling
Teacher, for example, oliers descriplions
of effons around the country io apply
microcempsuers to classreom sibuations
and reviews commencial soflware. Purser’s
Magazine, a software directory, provides
listings of software distributors, reviews of
educational sofiware and an ensdite edi-
toral commentary by Boben Purser, Two
other popular microcompeter perodicals,
Creative Computing and Recreational
Computing. also [nclude sofivwarne reviews.
Creatlive Covmputing has a commitment 1o
educations! computing stemming from s
o activithes as a software developer and
distributor.

The mewsletiers and pubdlications of the
warios educational Compier CoOMT-
thoes are another valuable resource. Each
of these groups repods on s own acliv-
ithes and paabilishies its reactions 1o devel-
opments in the fleld, including new
educational software. MECC, the Associa-
tion of Edecatbonal Daa Systérms (AEDS)
and the Infernational Council los
Computers in Education [ICCE) — are
thiree gosndd infosmation recounces; Project
LOCAL will publish an exhauwstive lsting of
educatbanal softwane this fall,

improving Educational Software

Whike educational softwane abunds,
the quality is uneven, and teachers are not
aften enough invalved in its develogmient,
They meed to be, and can be without
bhecoming compuiter programmiers,
Teachers should agree on standards for
educational software; they should make
thair standands known o commerncial sof-
ware producers, Teachers should col-
lectively addness such issues as the piece-
meal nature of exesting soltwane and the
overamphasis on dill-and-practice
programs. Thair expertise should become
integral to educational software
chrvelopmaent.

Frank Cristimno teaches in the Brookline
Puldlic Schwsols, Biookiine, hass.
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NEW PRODUCTS

" Products briefs are writien from
manufeciures” announcemenis

CBM Software
for Administration

School systems of 2500 students or leis
can do much of thelr record-keeping with
a microcompater by using Microphys'
new adminisirative softwane package.

The software muns on a 32K Commodors
CBM computer with a 340K dual Roppy
disk drive and a compatibde printer. It can
handbe up po 1500 student recosds at a
timie. With the addition of a one megabyte
disk drive, the capability of the system
increases to handbe 2500 student récosds.

The package provides: (1) daily and
cumulativie stedent attendance reporting
which can be annotated at any point
before the final printing, (2} repoet cand
and end of term cumulative record
production, {3} scheduling updates and
class listings with elass coungs readily
available at any time and (4] sooring and
item analysis of all sitandardized objeciive
bests,

The soltware is modular so that schools
can buy components separately. For more
information, please write or call:
Microphys, 2048 Ford 5., Brookiyn, MY
1123y 212-646-0140.

About Time

Almanae, a i software disk for the
Appe Il computer, B appoopriate o
classroaim instruction in peography,
astronomy, geslogy and business
applications regarding time. The
extendlvely documented program package
requines an Apple 1 with at least 32K
RAM, Disk I and Applesall 1 in ROM, A
peinter is opdlomal,

Software funcléons Incluchs; printed
calendar pages for any month, even prios
to the Cregorian calendar reform, calcula
tion of and from julian day, and calcula-
tion of date of Easter; sidereal time,
includling a software sidereal clock for
caloulating star time; sunrise and sunsel
calowlations; calculation of phases of the
maan and of dates and times of solar and
lunar eclipses; a high resclution graphics
msthed of the sodar system; a software neal
time cleck showing the time in lime 2ones
aroaindd the world, Greenwich Time and
clapsed time in howrs, minutes and
sipc iy,

Alminac is sold as Software Disk AT by
Willlamsville Pulilishing Company, P. 0,
Box 250, Fredonia, Mew York 14063,

L

Thirese e sdditlons o the THES-B0
family of compuiers are among Radio
Shack's 1981 offerings: a TRS-80 Model 11,
a pocket microcomputer and a color
display computer,

Thie Moded 1l oifers more data storage,
greater versatility and higher computing
speed than the Model |, I8 fealunes a miore
poweirrful BASIC and ks available Tn 4K,
16K and 32K versions, The 16K sesion
includes both upper and lower case lefters
and a realtime clock for contral funcliong
the 32K version features two doubles
dengity disk dives with a total available
storage capacily of 315K

Thie pocket compuler, although anly six
aunces and less than seven inches long,
can oo almost as much as the TRS-80

Madel 1, 1 is fully programmable in BASIC
and has 19K of memary for user
pragrams, B runs on four ineipensiv,
cameradype balteries and has an optional
casette interface. With the casselte, users
can enter Radio Shack software and stone
thisir own,

The TRS-B0 Color Companter includes:
dK FAM memory (expandabde to 16K]), 8K
ROM codor BASIC, RS-Z32C expansion
podt and built-in connection to any T, ¥,
et Llgerd can aleo connect the system o
madem, printer, joystick controls and
CassEAbe reconthony, Plug-in, instant load
Pragram Paks ane also available

Far further information, contact your
neares Radio Shack Compater Store,

IDEAS from DEC

As o sErvice b its systerms users, Digital
Equipment Corparation is publishing An
Index ana Descriplion of Edwcational
Applications Softwane (T[REAS)

IDEAS 15 a 350 page ook containing
deurrillliﬂm ol almodt 500 sdminidration
and insfruciton apphications softwane
packages men on the PDP1, PDP-B and
VAN 1 1780 systems. 1 also includes a
relerence section Eting similar soffware,
orchering Information and forms readers
can wse b submit soltwans packages fior
inclusion in future ssuss, Usars can obtaln
st of the packages described In [DEAS
fram Digital,

For a copy of IDEAS, write: Clrculation
Services, Digitp! Equipment Corporation,
BRIMISG, 44 Whithney 52, Morthboeo, MA
01134

¢
THCCH



T1 Offers New
Learning Aids

Texas Instruments recenthy announced
two new learning adds emploving micro-
processorn, single-chip technalogy and
synthesized spoach.

Chne, called Speak n® Math, provides
practice with baske arithmatic aperations
and word problems for grades cne
through six, Synthesized speech provides
virrbal reinforcement and directions,

The other learning ald, Speak n® Read,
develops and reinforces basic reading
skills, Children get practice with word
families and sight word recognition. The
“Hear 1™ activity allows them to hear
whal a word sounds like; “Letter
Stumper'” givies practice with auditory
memary skilly,

Speak n” Math and Speak n® Read are
both available at retail stores, Plug In
miccubes to expand the capabilities of the
alds will be available later this vear,

=

A

Texas Instruments’ new Mafh Manel
reinforoes basic math skills for students
in grades one (o sy, The educational
learning aid, and the accompanying
booklet, **Math is Marvelows,” provide
the youngster with a wide range of
learning games and activities to help
develop basic skills in addition, subtrae-
ITiIu:&mullliprtc!lterdlnd dh':lll:l:'l. Oither
ucational products: n*
and Speak o’ Math. e e

Fun with the Sun

AUMMAK, & new compriter game, can
1each students about solar CNETRY and
geography. The computer asigns sach of
o ko nine playvers both a city randomiy
sefected from over 200 ciths waorldwide
and & solar energy job weh as home

heating, hot water heating or home alr
conditioning. Each player, in tum, must
Buess the tilt (in degrees) of the solar
collector that will maximize the amount of
solar energy collected. After each guess,
the player gets feedback on the latitude of
the bscation, the amount his or her
etimited angle was in ermor and the total
amaound of error on all furms comblned.
The lowest total error score wins,

SLIMMAY g written In TRS-80 Level 11
BASIC and requines 16K of memory. It is
avallable from Solartek, PO Box 298,
Gulldedand, MY 12084,

Software Report
from DesignWare

Couwrsewaare Market Reports, a markoet
survey for educatods interested in
obtaining and/or writing educational
software for microcomputers, is avadlable
from DesignWare, inc. The repan covers
thi history of computer-based educalion,
computer languages and systems, cur-
rently available software, hardware and
softwane suppliers, and marketing informas
tion, Wiite DesignWare, Inc., PO Boy
14664, 5an Francisco, CA 94114,

Musical Micro

Okl Sehentific’s new Series 2 CIP
microcomputer olffers sound, music and
woice output eapability and a powerful
resident BASIC, s modem inerface
makes it an economical remote terminal
fear time-share services and enables users
it hook into personal computer infor-
mation services [ike The Source., It also
has advanced floating point math
capability. For funher information, call
Ohia Scientific toll free at B00-321-6850,

Atari Light Pen

MEw from Atan: The CXT0 Light Pen
allows users 1o paint multi-colored scenes
on the screen, pick ilems from a menu,
play games or direct geometric calcula-
tions simpdy by pressing the pen to the
television screen. The light pen works by
reading the coordinates af the TV electson
beam, For further information, write or
call: Atari Consumer Division, 1265
Barrregas Avenue, PO Box 427, Sunnyvale,
CA S4006: 408-745-2843,
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BOOK REVI!

LWS

by Lenore Parker

Computer Applications in Reading
by Geovge E. Mason and fay 5. Manchard
international Reading Assoclation

Tm:-ﬁé:m-ﬂzeﬂ soft-cover book may
well be [ikened 1o a computer in its
ability to compress a vast amount of
infosmathon into & minuie amount of
space, The book, published last year, is
chock full of fairy recent information
about comiputer applications in reading.
It begins with a brief hisory of com-

puters and a helphul explanation ol
computer-assisted instruction (CAI) and
compuler-managed indruction [CsI),
impartant concepts for the educator (o
grasp. The following chapters unfold an
orderly progression of facts and ideas dar
ing with technical information about how
compubers work and continulng with
discriptions of:

—compuler-based reading programs
developed in college centers

—public school applications of
computers in reading Instoection

={he use of computers in readahility
and texibook anakysis

—sources ol computer senices

=pecommended uses of computens in
reading instruction

—{hi future of computers in meading,

The suthors have included definitions
and parenhetical explanations of unusual
terms or acronyms. For example, we bearn
that BASIC, the well-knawn computer
language, Is-an acronym for Beginner's
Allpurpose Symbolic Instructbon Code.
This technigue s uwsed thioughout the
book, Had the authors supplemented it
with a glossary for ready reference on
| pages, they would have all but
solved the reader's problem of struggling,
1o retain an abundance of new facts,

The baok reassuringly describes the
teacher's role in working with curment
computer applications in reading
instruction. Those whao feel technobogy
will replace humans can feel confident
thd ihe teacher's role is critical
and akways will be. Monitoring instruction,
reviewing pupdl progress, prepackng
teaching/brarning prescriptions and writing
computer programs ame but a few of the
tasks computers won'l take owver,

As for the degree to which computers
are used for leaching reading, the authors
felt, ag the time of their writing that
rilatively linde had been done. They feel
that this will ehange, howeser, and high-
light progects nonw underway. Thelr predic-
ticsrg are based not only on the constantly
increasing needs of educators, but also on

the frecast that most Amertican homes
will have microcomputers by 1990,

Though this may be unrealistic in light
of nflation and educators’ resistance 1o
other media, the authors” optimism ks

on realistic comsiderations of what

can and should be done with this
romarkable technofogy, They fotesee such
things as computer use [n schools to
relieve teachers of the tedium of the dnll
and practice lessons, continued and
impraved computer use for testing,
diagnosing and prescribing, and a
wedding of compulers with books and TV
in a multi-media approach to instruction.

All i all, the reader is treated toa
witalth of informatbon, an oplimistic view
of future computer uses in education, and,
specifically in reading, the reasturande
that the rapidly expanding need for
compuier software will lead companies 10
hire well-kRown educaton as program
wiiters. Consldering the unending
explosion of the computer world, chances
are thal these predsctions are already
becoming realities.

. Lenore Farker i dean of the
Department of Education and Communi-
cation, Ledey College Graduate Schoal,
Cambwrichpe, Mass,
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MICROPHYS PROGRAMS
2048 FORD STREET
BROOKLYN, NEW YORK 11229
(212) 6460140

ATTENTION: School Administrators, Arendance and Records Personnel

Microphys,  lesder in eeicationsl softesre design, is pleased to annoursce the development of an adminbeative solrware package that will provide, in » highly

crt-efjeciive ared efficess faahbon:

SCIENGE AND EDUCATION
i

. Daily and cumulstive shudest atienelsnce reporting. The sitendance bullerin can be informatively ansotated prior to s completion. - Student tecords can
e readily searched to reves] sbserces on & particular day oe within a glven time period.

1. Scheduling updates including the geneestion of wew dass bim, st hdales snd add-sdrop form.
wnd am mp-to-date school course directory mary be generated at shy tims,
i Complete evam aoeing and deailed item analyls of all standardined objective teses, The same dats base auccisted with the srendance and schehuling

fearures |8 accessed by this sysiem,
hsrdware packsge.

q, Erd of marking period report cardh and pamulmive school record prachi

cagabilicy aleo ewist.

5 Troduceion of mallieg |sbels addressed 1o the
gomplemenst 1o the shove adminisbrative syabem.

Miceophy, lsar

50

Al section changes are recorded and true cla counts

Bi500 #

A relatively inexpensdve, though extremely roliable, clortronde merrk-sesie gl veaeler is & required companent of the

H*

ciioe for esch sudent, The geoersiion of clns rankings and honor moll search

1500 =

parent/gaiedions of general or sebected groups of sadents. Word-proceuing sofrware, pot produced by

0=

* plone: The prices represend » one-time lioenalegg fee. Special diwounts are secorded muliischool disrion.

The scftware is of modiler deitgm s that it i posaibde 10 coneract for ik stterdance and schedulingupdace feaures immediacely, and then, at a Baer dave, scquine

itk report card, madling s, and exem analyus feabures,

The system i interced for use within & misscompirr emdronment corsisting of a 12K Commodore CIM comguater; o J40K dual floppy clisk deive; aeel 8 com
patible prirter.  This huedware configuration represenas an imvestment of $3500. Meer: Hardware should be obiained from and scrviced by local Coemmeclone
dealers, Presesdly schools with approsimately 1500 atudenes may seadily mansge the administrative fusctions lised shove. Witk the rmber imminend introdactian
of the one megstrrte dink drive, the raximus school pogaalagion will increase go 300 srudenta

Adminlarsoes and concemned school personnel are rged 1o write for sddaiorul dexails, sample print-outs, and a complcte demoratracion of che entire yystem.
The financial savivgs and educational benefis 15 be scerued by the adoprion of this sytem are tremeedin i should be explored by sirmually every achool.

Sl refrrrarnbation und dialets are e o ingaire ghasit e

MVCCH



COMPUTER IN YOUR FUTURE?

TELLS YOU WHAT YOU WANT TO KNOW
IN LANGUAGE YOU UNDERSTAND

The glagsroom computar is It's wrikten by teachsra and
here and it's the moat administrators for teachara
exoiting educational and administrators. Each isaus
innovation ever. s packed with news, features,
And Classroom Computer how-to's, profiles and reviews
News ia hers to help you — all writien and edited to halp
Btay abreast of what's new in | you get the most out of
aducationally significant scomputers in your school, from
gomputer applications, kindorgarton to graduata
products, research, grants sohool, from sight words to
and governmental programs. | vogational education.
Classroom Computer News
gpoaks your languags,

Classroom Computer MNews, Box 266,
Cambridge, Massachusetts 02118,

Classroom Computer News

[0 My check is encloaad
[} Flease bill me £8.00 for a one-year subsoription

HMams
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Addreas

One year
(six issues) . . . §9.00 City Btate Zip




INTEGRATED COMPUTER LEARNING" §

STERLING i 0. box 188
SWIFT publishing company [912) 4447570 ﬁ"rc:nchc:-m texos 78652

cCom E EDUCATION
for TEACHERS [ STUDENTS LIT EPHUJ C 1.? for TEACHERS | ADMINISTRATORS

CLASSROOM COURSEWARE: “Hands On" ¥ This text designed by | COMPUTER COMFORT: a complete package for
Workbooks by lim Foirol and Don Retzlaff. CARINE. HORN | clementary, middle, and high school teachers and
MICROCOMPUTER WORKBOOK, APFLE Il ndministrators. . .made to wark with APPLE,

{136 pages, 1979, paperback, 4,95} and TRS-80, PET COMMODORE
MICROMPUTER WORKBOOK, TR5-80 JAMES L. POIROT e Guide to TEACHER LITERACY
AR B} 0, pepiorouhs §4.97) for use by the junior * MICROCOMPUTERS and APPLE BASIC

i ot pling hands on” the. micsocompuree. ] @nd senior high school *COMPUTERS IN EDUCATION

L
.
Coumeware/Software boaded Into ibe mizrocomputer ' | student who has had & Disketle containing two programs
parallels chapter in the workbook. Students do nol need i P mputer * *COMPUTER LITERACY —“show and tell™
to have any progamming background, the workbooks | 1O PTEVIOUS £OMP kit: a sel of microprocessor paris for the
and cowrscware give sludents the capabllity of lessming f related coursewark, |
the BASIC propmmming lanpusge In 8 micpocampates clads Lo examine

mukled imtructional mnde, .
Coming bn October, in paporback, & separals endities.
4 camelio tapos 3t $40.00, or Paperback, due i Ociober, Tentative relall prics — $99.95
diskettes nt $50.00, price to be determined. Edwcatbomal prica — $69.95

COMPUTERS and DATA PROCESSING
by David M, Groves and James L. Polroi
The (hands on] (hands off) TEXT: $14.95

Inoductory fexi; asnisnes mo backgrownd bn compwiers or mathe-
muaticn, Problem solving pechinkgees, Mlowcharting, programming in BASIC,
FRACTICE IN DATA FROCESSING
The “Hands O™ WORKBOOK: 5495

Supplements and paralbals toxi.
MICROCOMPUTER WORKBEOOE, APPLE 11-54.95
MICROCOMPUTER WORKBOOE, TRS-E0 = 54,95
The *'Handi (4" Waikbooki dedpned o ach BASIC language. To ba
uidd wilh this software: Four casseiie tspes losd the microcompuier for §used with this saftwere: Foup casetio tapes load the micrmsompuier for
futoria]l mode—S10.00 sach. Set of disketies = 550000, tularsl mods =50 0,00 each, 5ot of diakoitos — $50,00,

COMPUTERS and MATHEMATICS
by James L. Poirot and David N. Groves
The (hands an) (hands off) TEXT: $21.95
Deslgnad for stadents with minimsl matkematicn background Bul alis
contuing advamnced maik fophos.
FRACTICE IN COMPUTER MATHEMATICS
The “Hands O™ WOREBDOK: $595
Saupplemenis and pamllels texi.
MICROCOMPUTER WORKBOOK, AFPLE 11-54 .95
MICROCOMPUTER WORKBOOK, TRS-80 — §4.95
Thee *'Hands 0n® Workbooks dedgned to teach BASIC lanpasge. To be
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