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Says who? Says ANSI. 
Specifically, subcommittee X3B8 of the American 

National Standards Institute (ANSI) says so. The fact 
is all Elephant™ floppies meet or exceed the specs 
required to meet or exceed all their standards. 

But just who is "subcommittee X3B8" to issue such 
pronouncements? 

They're a group of people representing a large, 
well-balanced cross section of disciplines-from 
academia, government agencies, and the computer 
industry. People from places like IBM, Hewlett-Packard, 
3M, Lawrence Livermore Labs, The U.S. Department 
of Defense, Honeywell and The Association of Com
puter Programmers and Analysts. In short, it's a bunch 
of high-caliber nitpickers whose mission, it seems, in 
order to make better disks for consumers, is also to 

■ 
■ 

OTHER PRETTY FACE. 
make life miserable for everyone in the disk-making 
business. 

How? By gathering together periodically (often, 
one suspects, under the full moon) to concoct more 
and more rules to increase the quality of flexible 
disks. Their most recent rule book runs over 20 single-
spaced pages-listing, and insisting upon-hundreds 
upon hundreds of standards a disk must meet in 
order to be blessed by ANSI. (And thereby be taken 
seriously by people who take disks seriously.) 

In fact, if you'd like a copy of this formidable docu
ment, for free, just let us know and we'll send you 
one. Because once you know what it takes to make 
an Elephant for ANSI ... 

We think you'll want us to make some Elephants 
for you. 
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For a free poster-size portrait of our powerful pachyderm, please write us. 
Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 

Call: toll-free 1-800-343-6833; or in Massachusetts call collect (617) 828-8150. Telex 951-624. 





~------Please send a comp lete file on the HERO 1 robot 
and robotics course. 
Mail to : Heathkit / Zenith Educational Systems 

Heath Company, Dept. 534-978 
Benton Harbor, Ml 49022 

_________ Zip _______ _ _ 
Heathkit / Zenith Educational Systems rs a d,v,sron of Heath Company. 
Benton Harb0<. Mrchigan 49022 RO-102B 
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Computers in Swedish Schools: Experience, Research and 
Problems, By Anita Ko/lerbaur. Practical experimentation, rather 
than the application of international experience, was used in Sweden to 
decide upon design and deployment of computers and computer learn
ing aids. General instruction about computers is integrated with various 
teaching subjects, rather than introducing them as a separate sub-
ject . . ...................................................................... 79 

Instruction of Numerical C.ontrol by Computerized Simula
tion System, By Naftali Goldenberg & Miri Mishkovsky. Nu
merical control systems for machine tools allow the position of the 
machines to be controlled automatically. As industry moves toward 
more intelligent controllers, operators must be trained in the thought 
processes involved in complex problem solving . . ......... . ......... 87 

Two Decades of Computer Based Instruction Projects: What 
Have We Learned?, By G. Kearsley, B. Hunter, & R.J. Seidel. 
50 major CBI projects are reviewed in terms of their theoretical and 
practical significance to the field of education . This research has had 
substantial impact on education when assessed in total, and even greater 
impact is anticipated in future ........................ . ............... 90 
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Some Policy Issues in Computing Education in England and 

Europe, By Patrick G. Raymont. A comparision of solutions ro 

policy matters chosen in England with those chosen in some other 

European countries. Political control of the educational system, as well 

as the traditon of each country as respects vocational education, causes 

wide differences in computing education ............................ 95 

Management-Oriented Systems Design Method at IIT in 

Japan, By Toshia Nishimura. In the 20 years since computers were 

first installed in Japanese industry , the role of the Systems Engineer has 

changed widely. This has caused the need for a method ro teach them ro 
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MOUNTAIN COMPUTER and PASSPORT DESIGNS join forces to bring you the great sounds of the MusicSystem™ with 
the superb "touch" of the SOUNDCHASER® Keyboard. 
Now you can learn, compose, teach, and entertain with one affordable musical instrument. Fully documented, easy to set 
up, and a Blast to play. SOUNDCHASER®, MusicSystem™, and your Apple II®. Bring audiences to their feet and music 
to your finger tips! 

MusicSystem '" 
• Digital Synthesizer with 16 voices. 
• Additive Synthesis of instruments. 
• 32KHz sample rate. 
• Frequency resolution .SHz steps. 
• Pre -entered music provided for immediate 

playing enjoyment. 

See and hear them at your local 
Apple® dealer! 

I 
Mountain'· Computer 

INCORPORATID 

300 El Pueblo, Scotts Valley, CA 95066 
TWX: 910 598-4504 14081438-6650 

Mus1cSystem 1s a trddemark of Mountain Computer, Inc 
Apple II 1s a trademark of Apple Computer, Inc. 

SOUNDCHASERl! Keyboard 
and PERFORMANCE Software 

• 49 note, 4 octave c-c. 
• Handcrafted solid wood cabinet. 
• Interface card with cable. 
• 8 voice Polyphonic Performance Synthe

sizer. 
• 4 track Polyphonic Sequencer for recording 

and playing back of entire orchestral arrange
ments. 

• 2 digital oscillators per voice with program
able waveforms and LFO for vibrato. 

• Advanced real time control over all sound 
parameters. 

Suggested Retail Prices. 
For a demo record, send $2.00 to either compan► 
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Optional Software 
MUSIC TUTOR'" 

• CAI program for ear training. 
• Can be set up for any skill level. 
• Self paced instruction with progressive feed

back and encouragement. 

NOTEWRITER® 
• Real time music transcriber. 
• "Music processor" with advanced editing 

features. 
• Supports most graphics printers. 

785 Main Street. Suite E 
Half Moon Bay. CA 94019 USA (415) 726-0280 

SOUNDCHASER, MUSICTUTOR. and NOTEWRITER are 
trademarks of Passport De::.igns , Inc 
NOTEWRITER GRAPHICS created ""h Mark Pekzarsk,·s 
complete graphics system 



The ABC's of the IBM Personal Computer 



IBM isn't a new kid in school. 
You've probably seen our name on 

computers, word processors and typewriters 
everywhere from the office to the library 
to the lab. 

Now you can see the IBM name in the 
classroom, on a tool that helps teachers teach 
and students learn: a tool for modern times, 
the IBM Personal Computer. 

Class act. 

We've done our homework and the 
finished product proves it. 

Inside and out, the IBM Personal 
Computer is a study in performance, in 
quality and in power. 

There are advancements that , simply 
put, other personal computers don't match. 
(See the box at right.) 

The keyboard is a perfect example, 
with 10 programmable function keys to help 
eliminate repetitious tasks. 

Documentation is another, with 
instructions written clearly and concisely to 
offer a friendly guide rather than an 
imposing manual. 

Memory is yet another, with user 
memory expandable up to 512KB-and 
40KB of permanent memory that includes 
one of the most important tools a student 
can have: the BASIC language. 

An education in itself. 

By using BASIC and other programming 
languages, students not only will learn what 
the IBM Personal Computer can do, but 

will actually program the computer to do it. 
The more computer-literate they are 

today the more successful these 

students can be in the computer-oriented 
world of tomorrow. That's why we designed 
the IBM Personal Computer as a tool to 
encourage learning. 
r--------------------------, I IBM PERSONAL COMPUTER SPECIFICATIONS I I User Memory Display Screen Permanent Memory j I 16K-512Kb;1es • High-resolution • (ROM)40Kb;1es • I 
I Microprocessor 80 characters x 2 5 lines Color / Graphics I 

16-bit, 8088 • Cpper and lower case 7ext mode, I Auxiliary Memory Green phosphor screen• 16 colors• I 
I 2 optional internal Operating Systems 256 characters and • I 

diskette dri,-es. - i, • DOS, UCSD p-System, symbols m ROM 
160K b'1es or 320K CP/M-86 t Graphics mode, j K:;:te: diskette Languages 4-c3i~~ ~~~,?n I 

83 keys, 6 ft. cord BASIC. Pascal. FORTRAN, Black & whi te resolution, 
attaches to ~l\CRO Assembler, 640h x 200v• 
system urut • COBOL Simultaneous graphics & 

10 function k~ • Printer text capability* 
10-key numeric B1du-eruonal * Communications 
Tactile feedback• characters/second RS-232-C interface 

l 
Diagnostics . 12 character style,,, u.p to Asynchronous (start/stop) 
Power-on self tesung " 132 characters/line* protocol 
ParitY checking• 9 x 9 character mamx • Cp to 9600 bits per second 

·AD\A.'iCED FE.\lTRES FOR PERSONAL COM PUTERS I -------------------------' 
owhere else is this commitment 

more obvious than in the power and richness 
of our graphics. 

Learning in living color. 

Draw. Paint. Circle. Line. 
Never will so few commands do so 

much for so many kids. 
The crisp, high-resolution graphics 

displayed with any of the 256 text-mode 
characters can make numerical data a snap 
to understand. 

More than that, our graphics help 
many students make an eye-opening 
discovery: the learning process is fun. 

To find out more, visit an authorized 
IBM Personal Computer dealer. 

You'll learn that incorporating the IBM 
Personal Computer into your curriculum is 
as easy as ABC. 

For more information on where to 
buy the IBM Personal Computer, call 
800-447-4700. In Illinois, 800-322-4400. 
In Alaska or Hawaii, 800-447-0890. 

The IBM Personal Com~uter 
A tool for modern times 
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tUCSD p-System is a trademark of the Regents of the University of California. CP/M-86 is a trademark of Digital Research, Inc. Monitor shown not supplied by IBM. 





Editorial 
In one issue each year we share with our readers what is happening in other 

countries in the area of computers in education. With the expansion of 
computer utilization the problems of preparing curricula to train people who 
are not going to be computer scientists is international. How to make effective 
use of the hardware and software which is becoming more and more available, 
especially in the education market, is a concern around the world . The 
capability provided by local, natiorial, and transnational networks will offer us 
new avenues for sharing which should help spread to the scientific community 
the latest developments and how these can be utilized. "-

International organizations are presently addressing the impact of techno
logical change on society and the role of education in helping to cope with 
these changes. One such organization, The International Federation for Infor
mation Processing (IFIP) is involved with information science and technology 
on behalf of its 42 national member societies, and functions through eight 
technical committees. The committee concerned with education, TC-3, is 
chaired by Professor Jacques Hebenstreit of the French Ecole Superieure 
d'Electricite. I am fortunate to represent the United States on TC-3. 

The aims of TC-3 are defined as follows: 
1. To analyze current technological and social trends and identify new 

needs and areas for educational activities in information processing 
2 . To establish guidelines for comprehensive training programs and for 

curricula in informatics 
3 . To penetrate new educational needs, areas and/or techniques through 

working groups and conferences in the field of informatics and in its 
relations to other disciplines 

4. To generate material to acquaint the general public with information 
processing, including translation of these materials into other lan
guages as feasible and desirable 

5. To establish and maintain liaison with both national and interna
tional organizations with allied interests and foster cooperative action 

6 . To consider the needs of developing countries as is feasible and 
possible. 

Though national systems differ, it seems the overall problem is the same. 
How can education, which moves so slowly, take advantage of the rapidly 
developing technology now available to us' 

The United States should be the leader since United States products are the 
world standards in computer technology, but the investment in applications, 
especially in the area of education is lagging. The American success in 
capturing the world market has created a situation in which our products are 
being copied by other countries as they examine seriously the use of computers 
as a resource for learning. We need direction! But where will it come from' 
Most of our efforts in the past, which have been supported by the Federal 
Government, have been for research and development . Implementation has 
nor been given top priority. With the change in Federal policy, the task now 
falls to the State and Local governments . California, Florida, and Pennsyl
vania. for example, have picked up the challenge . Since we are a decentralized 
government, the need to create new social mechanisms for sharing at the grass 
roors level becomes even more imperative. That should take top priority. 

Sylvia Charp 
Editor-in-Chief 

T.H.E . JOURNAL 11 



Calendar 
Confe rence on Interactive In
struction Del ivery will be held on 

February 9-1 1, 1983 at the Howard 

Johnson Motel in Orlando, FL. Pres

entations will be given on aspects of 

the use of technology in the develop

ment of instruction delivery systems 

which can be interactive in a variety of 

modes. A session will be held on au

thoring of instructional mate rials co 

address this topic in the light of dif

fering types of instruction technology 

and learners. In addi t ion, there will 

be presentat ions of a variety of tech

nology systems and applications in 

interactive inst ruction delivery, rang

ing from microcomputers and video

disc to group interactive sys rems . So

ciety for Applied Learning Technology , 

50 Culpeper St. Warrenton, VA. 

22186; 703/347-005 5. 

A Microcomputer Show & Flea 
Market will be held on January 22 at 

the Holiday Inn (North), orth 

Passenger terminal of Newark Inter

nacional Airport, Newark , NJ. This 

show will include over 50 commercial 

exhibitors and an indoor fleamarker 

area. Featured will be hardware, 

software and accessories for Apple , 

TRS-80 , Atari, Pet, IBM, Heath/ 

Zenith and others. Kengore Corp., 

3001 Rte . 27, Franklin Park, NJ 
08823; 201/297-2526. 

NAVA '83/COM'),,TEX Inter
national, co be held on January 

19-24 at the Superdome in New Or

leans, LA., will present a six-day pro

gram of seminars, workshops and 

specialized conferences and introduce 

COMMTEX Internacional , NAVA's 

new trade show for communications 

and information technologies. The 

1983 NAVA Convent ion and 

Call or write for additional information: 

• DOSS INDUSTRIES 
1224 Mariposa, San Francisco, CA 94107 (415J 861-2223 

Apple 1s a registered trade mark of Apple Computer, Inc. 
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COMMTEX International offer a 

unique opportunity for communica

tions professionals to update their 

knowledge of the latest professional 

audio-visual communications prod

uces , techniques and applications. 

More than 400 major manufacturers 

and producers will display thousands 

of produces for communicators in 

training , health care, corporate 

communications , government, mar

keting, religion and education. 

A special high technology general 

session will feature a video teleconfer

ence discussion of the combined 

indusrry/educator role in promoting 

microcomputer technology use in 

schools . Issues co be addressed in

clude planning, financing and how to 

deal with rapid technological changes 

and obsolescence. National Audio

Visual Association, 3 150 Spring Sr. , 

Fairfax, VA 22031; 703/273-7200. 

CP /M '83, an International Confer

ence and Exposition for the CP/M in

dustry and CP/M users, will be held 

on January 21- 23, 1983 at San Fran

cisco's Moscone Center. The Exposi

tion portion of the event will be the 

largest presentation of CP/M based 

hardware and software ever assem

bled. The Seminar and Conference 

program will include noted leaders 

from the software industry. North

east Expositions , 824 Boylston Sr ., 

Chestnut Hill , MA 02167; 61 7 / 

739-2000. 

The 67th Annual NASSP Con
vention & Exhibit will be held on 

February 4-7 , 1983 at t he Dallas 

Convention Center in Dallas , Texas. 

Public and private secondary school 

principals will meet to reexamine the 

critical concerns of schools today. The 

theme fo r the 1983 meeting, Educa

tion: An American Essential, will 

stress the conviction chat effective 

schooling is fundamental co the na

t ion's well being . National Association 

o/Secondary School Principals , 1904 As

sociation Drive, Reston , VA 22091: 

703/860-0200. 



Save time, improve record keeping with 

GRAD ISK __ G-RA_D_E_SM_o_ft_~_:_~_E_M_E_N_T_~ 

ABSOLUTELY NO COMPUTER EXPERIENCE NEEDED! 

Gradisk-grade management software
lets you record, edit, calculate, and plot u~ 
to 25 numerical or letter grades for as many 
as 300 students ... and annotate individual 
records, display and print scores, calculate 
weighted averages, class averages, and 
grade distribution-all with computer speed 
and accuracy. 

Gradisk runs on the 48K Apple II®, with 3.3 
DOS, and Applesoft® in ROM or a Lan
guage Card. A demonstration disk is avail
able for $4, which can be applied towards 
the full purchase price of $7 5. (An option 
lets you erase the demonstration disk, free
ing it for your own use.) To order the 
demonstration disk, write to John Wiley and 
Sons, Inc., Dept. 3-8526 Order Processing 
Dept., 1 Wiley Drive, Somerset, New Jersey 
08873. Please include, ISBN (1-89548-2) 
your name, school and department, and 
address including zip code. 

®Registered trademarks 
of the Apple Computer 
Company. 

'> 'i£ARs 

1807~1982 
&el/5\1\,;' 

John Wiley & Sons, Inc. 
605 Third Avenue, New York, New York 10158 
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News 
Clarkson First College To 
Require Computer 
Literacy 

0 
ne thousand freshmen at 
Clarkson College of Tech
nology, Potsdam, NY, will 

be issued a Zenith personal computer 

during their orientation next fall. 

Every aspect ofClarkson's curriculum 

will be redesigned to capitalize on the 
new computing and word processing 
power in each freshman's room. The 

program will continue so that every 
one of Clarkson' s 3,800 under

graduates has his or her own desktop 

computer. 
When each student graduates, he 

or she will be able to take the com
puter home or to a first job. 

"The computer is clearly the same 

kind of rool now that the slide rule 
and calculator have been in the recent 

past," said Robert A. Plane, presi

dent of 86-year-old Clarkson, a pri

vate college in upstate New York. 

"Our goal has always been to provide 

our young people with the skills, 
knowledge and cultural openness that 

are important for their total develop
ment. Our trustees decided two years 
ago that we should integrate personal 

computing into every aspect of our 
education at Clarkson." 

"It was immediately evident," said 
Plane, "that the computer we selected 

should have the broadest possible base 

of available software . We know our 
students and faculty will develop a 

large number of special uses for these 

computers, and want them to have a 
large library of programs and lan

guages from which to choose. 
"The committee decided that the 

computer we would select should use 

a microprocessor from Intel Corpo

ration's 8085 8-bit and 8086/8088 

family of 16-bit devices. The Zenith 

Data Systems' Z-100 personal com
puter uses both an 8085 and 8088, 

which allows it to run either eight-bit 
or 16-bit computer programs." 

14 JANUARY, 1983 

The financial ramifications of the 

decision were studied by William A. 
Dempsey , Clarkson's vice president. 

The retail value of the machine and 

software is in excess of $5,000. The 

cost will be subsidized by restricted 
grants so that students will pay only 

$200 per semester and a one-time 

$200 maintenance deposit fee. At the 

end of four years , title to the com

puter passes to the student. 
David Bray , professor of electrical 

and computer engineering, was 

named to a new post , dean of edu
cational computing systems, to 
oversee the applicat,w;u1 of the personal 

computer to all phases of the Clarkson 

curriculum. 
Languages available on the stu-

dents' Z- l00s will include FOR

TRAN, Z-BASIC and Pascal. Each 

student will be supplied with Multi

plan , a spreadsheet software program 
for financial analysis . Clarkson is cur
rently in the process of selecting a 

word processing program for the stu

dent computers. 
"Meanwhile," said Bray, "we will 

use a home-grown word processing 
program generated here at Clarkson, 
which we call Galahad. It is pub

lished by our campus group, 'Golden 

Knights Software' " . 
Intel Corporat ion of Santa Clara, 

Calif., will donate a complete set of 
training materials to Clarkson. Sev

eral units of the computer science. cur

riculum will be devoted to the study 

of the internal architecture of the 

Intel 8086 and subsequent 16-bit, 
single-chip microcomputers. 

Clarkson plans to study the various 

schemes for networking the student 

computers with each other and with 
Clarkson's central computer, an IBM 
4341 Mod II. 

"I am convinced that Carl Sagan is 

correct in predicting that the next 

development in human intelligence 
will be a partnership between intelli

gent humans and intelligent ma
chines," said Plane. "That intellec

tual development will begin at the 
college level when Clarkson courses in 

all disciplines are aided by student use 
of the personal computer." 
Circle No. 389 on Inquiry Card 

Proposal Theme For 
Educational Grants 
Program 

R
adio Shack is setting the sub
ject for proposals in the fourth 
submission cycle of the 

TRS-80 Educational Grants Program 

as "Unique and Innovative Mi
crocomputer Applications in Educa

tion." Deadline for submissions 

under this theme is March 31, 1983. 

The Tandy TRS-80 Educational 

Grants Program is designed to en

courage and support the successful 
application of microcomputer tech

nology in U.S. educational institu
tions. Through the program, TRS-80 
hard ware, software, courseware and 

related products totaling $500,000 
per year will be awarded to individu

als and non-profit organizations 
whose proposals are selected in four 

quarterly cycles as providing the 
greatest benefit to the American edu

cational community under selected 

proposal themes. Equipment is allo

cated based on the recommendations 
of an impartial Educat ional Grants 

Review Board comprised of a number 

of distinguished educators. 
Circle No. 393 on Inquiry Card 

Control Data Announces 
PLATO Courses for 
Micr.ocomputers 

C
ontrol Data recently an

nounced that for the first time 
it is producing courses for a 

variety of microcomputers from its 

renowned PLATO library. 
The initial offering of nine courses 

is the first in a continuous stream of 

software planned for the education 
market. 

"We are using the expertise we 

have developed over 20 years to pro

duce courses that don't just educate 

students but stimulate and motivate 
them, too," said T.W. Miller, vice 

president of Business Development. 
PLATO computer-based education 

is a highly interactive method of 



''A bad diskette can turn her first 
computer experience into her last. 

I can't take that chance. Thats why nothing 
less than Scotch® Brand diskettes will do:' 

Circle No. 36 on Inquiry Card 

Bill Friis, Director 
Central Florida Educational 
Computer Consortium 
Orlando, Florida 

Bill Friis supplies thousands of 5¼" 
diskettes to schools throughout 
Central Florida. As director of 
CFECC, Bill feels personally 
responsible for whetting the 
computer appetites of students, 
kindergarten through college. He 
first began his search for the ideal 
diskette over 3 years ago. He chose 
Scotch diskettes because he wanted 
a reliable product with a known 
performance record . Now he's 
sold on Scotch diskettes. ''There's 
nothing more reliable on the market, 
regardless of price," insists Bill. 
Dependable Scotch media can work 
just as hard for you . Our diskettes 
are tested and guaranteed error
free, so you expect them to perform 
exactly right. Designed to promote 
longer head life, Scotch diskettes 
are less abrasive than the 
industry average. 
Scotch 8" and 5¼" diskettes are 
compatible with personal computers 
like Apple II and Ill , TRS-80, Pet, 
Tl and IBM, to name a few. Get them 
from your local 3M distributor. For 
the one nearest you, call toll-free: 
800-328-1300. (In Minnesota, 
call collect: 612-736-9625.) Ask for 
the Data Recording Products 
Division. In Canada, contact 
3M Canada, Inc., Ontario. 
If it's worth remembering, 
it's worth Scotch 
Data Recording Products. 

Scob:h 

disl<ettes 

~ 

3NI 

3M Hears You ... 

3NI 



NOTES ON THE ORIGINS AND CAUSE 

Paper. First century AD, China. Information. becomes a more 
abundant resource. But now has paper itself become too abundant? 
The plague of the 20th century office: Clutter. 1 

The keyboard. Next to 
shorthand, the fastest 
writing sys
tem kn.own to 
man. Question.: 
If you could tran
scribe your thoughts 
faster, would you 
think faster? Had 
Cervantes the benefit 
of even average typing 
skills, would he have 
written another book?5 

The abacus . Early hardware. Until recentf: 
it was, in the hands of a skilled operator, 
actually fas ter than a computer. Note: 
''Skilled operator:'2 

The telephone. 
The ideal of 
communication: 
Sharing infor
mation quickly. 
The miracle 
isn't: "Mr. Wat
son, come here. I 
need you:' It's 
that Mr. Watson 
came, instantly. 4 

The encyclopaedia. By definition, all current and essential information compiled 
and made accessible to the non-specialist. A fourteen-volume learning tool.6 

'It is to be noted, in general, that Digital Equip
ment Corporation's computer systems place par
ticular stress on the elimination of many routine 
administrative chores involving paper, such as 
student registration, class schedufing, budget 
accounting. 

2As recently as ten years ago it was the consen
sus that there would gradually come into being a 
sort of "computer priest class; ' who alone would 
consult these electronic oracles. Today, thanks to 
accessible systems-Digital's VAX, in particular 
-computer literacy is fast becoming accepted as 
a basic skill, like reading. 

3An alternative to the postal system is devel
oping between computer-connected parties: 
Electronic mail on the VAX system. VAX com put-

ers at different branch-campuses routinely 
exchange and transmit even lengthy written 
communications. Finding a stamp, a chronically 
irritating chore, becomes a thing of the past. 

'Imagine a twist: What if Watson had been 
out? (Or his phone had been busy!) What if you 
wanted to ask a colleague in London a question. 
Would you call him at 1 A.M. his time? Or would 
vou use a terminal to relay your question (via 
bECmail) to his terminal-guaranteed it would 
get to him? 

'Cervantes was sometimes an inattentive 
writer. Had he the benefit of what any freshman 
can have today-a computer to "converse with"
his terminal might have flashed him" ... Hold it 1 

Two pages ago you said that person's name was 

spelled ... "On the vast potential of student 
sharing, consider that with current VAX tee 
ogy it 1s perfectly possible for a motivate 
dent to sit down at a terminal for a 11' 

between classes and simulate the moon' ,_ 
tational system. 

'The encyclopaedia, if taken one more 
becomes computer-based education: Ar 
nitely patient computer conducting a 
through a simulated chemistry experime 
by step. Let him sec the consequences 
adding water to sulphuric acid. Obviou,. 
requires a computer terminal screen with 
tional graphics capability, like Digital's GI 
minal. 

7 A telling comparison: To get out an n11 



OF THE COMPUTER REVOLUTION. 

The mail. The most ambitious 
system for the distribution of 
information in the world. 
Awesome in conception, but 
less than foolproof. 3 

TV. Significant 
because many 
forms of infor
mation simply 
need pictures. 
Imagine you 
had to describe a 
Rubik's cube in 
writing. Or dis
cuss the opera
tion of the law 
of supply and 
demana on Aus
tralian wheat 
consumption in 
twenty-five 
words or less. 

Digital Equipment Corporation. Suppliers of educational com
puter systems, office information systems, word processors and 
personal computers, and software for students, faculty, adminis
trators, office managers, and anybody who works with ideas. 

For more information, w rite: Digital Equipment Corporation, 
Educa tion Computer Systems Group, Media Response Manager, 
PK03-2/M94, 129 Parker St., Dept. TJ-1-83, Maynard, MA 01754. 

lege catalogue, it takes on the average a staff of 
25, working 40 hours a week for 20 weeks. There 
now exists a text management system, DECset, 
which would accept data coming from the many 
various sources, fit it all together, adjust it all to 
sudden revisions, produce galleys ready for 
paste-up, and finally, put them onto film. There 
are implications here for the academic press, in 
that DECset may make the publishing of specia l
ized works economically feasible. 

'Significant also as a pcrso11nl n11d portable source 
of information. A 560 window on the world that 
can be set up on anybody's kitchen table, televi
sion is a very close ancestor of the modern per
sonal computer. This comfarison may be 
developed: 1) Like TV, persona computers are to 

be found in student unions, dining halls , dormi
tories, sororities- no longer just in labs; 2) They 
can be linked to each ofher and to other com
puter systems on campus to share information 
among them, forming a kind of ' two way' televi
sion network. Digital Equipment Corporation 
has, incidentally, carried this ability of comput
ers to communicate with each other farther than 
has any other company. At this writing, there are 
no serious rivals to its DECnet networking 
approach which allows personal computers , 
word processors, terminals, VAXs, and DECsys
tems to share information. 

For a free poster of this ad, call l-800-DlGlTAL, 
extension 400. 

The printing 
press. The ability 
to reproduce a 
tho11;?ht a thou
smzcf times. Then 
ten thousand 
more . As a point 
of reference: 
One of the 
most infiuential 

documents in 
American. history, 
The Federalist 
Papers, began 
with three men 
and a handful 
of newspapers in 
New Yorkstate. 7 
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self-paced, one-co-one instruction. 

For the firsr rime, PLATO lessons can 

be used by schools and homes which 
have Apple II Plus Arari 800 and 

Texas Insrruments 99/4A m1-

crocompurers. 

thousands of microcomputers now in pilot training to teaching the ancient 

use, it makes sense co have PLATO Ojibwa languages to Chippewas in 

courses available for many of them." Wisconsin. Today PLATO com-

The first nine lessons are: Basic puter-based education can be found in 

Numbers Facts, Whole Numbers, more than 100 schools, colleges and 

Decimals, Fractions, Physics: Ele- universities. 

The announcement confirms Con

trol Dara's commitment to expand 
rhe availability of PLATO courses 

through additional means of delivery. 

The company has developed more 
than 8,000 hours of courses, ranging 

from basic skills to highly technical 

training programs. 

mentary Mechanics, French Vo- Circle No. 392 on Inquiry Card 
cabulary Builder , German Vo-

cabulary Builder, Spanish Vocabulary 
Builder and Computer Literacy: In-

troduction . Some lessons cover ele- DPMA Education 
mentary skills, while others address Foundation Establishes 
junior high or senior high skills. Like 
all PLATO courses, these are de- Grants and Awards 

"The time of classroom acceptance 

of the microcomputer as a teaching 

tool is here," said Miller. "PLATO 
courseware has earned high marks in 

classrooms the last two decades and 

proved its value before microcom
puters were around . The advent of 

microcomputers means PLATO 

courseware has a better chance of 

making contributions in schools and 
homes throughout the country. With 

signed co meet specific teaching ob- Program 
jeccives and are individualized, mod

ularized and reinforced with innova

tive supporting materials. These doc

uments include strategies for inte
grating microcomputers into the 

classroom. 
Plato computer-based education 

has been tested and used by more than 
25,000 children and adults in a 

variety of applications, ranging from 

Can Computers Help Kids Learn Basics? 
YOU BET THEY CAN! 

BUT ... 
Why use an expensive, general purpose microcomputer primarily for 

drill and practice? (Over 60% according to 1981 Magazine Survey) 

WHEN ... 
Centurion's low-cost, special purpose computers, dedicated 

specifically to the task of drill and practice in basic skills, can do the 
job more effectively for more children at far less cost! 

Centurion's highly motivational digitor@, 
olphotor® and versotor® computers have a 
proven track record of success in basic 
skill learning in nearly 80,000 U.S. 
classrooms today! 

• Ten exciting models, 
priced from $119.50 to 
$359.50, including 
software! 

• Hundreds of programs 
available in Math, 
Reading, Language Arts, 
Spelling, Science and 
Social Studies! 

• No programming skill 
needed! 

• Curriculum correlation! 

Contact your local dealer or Centurion for free, classroom evaluat!on. Jitiil 
Centurion Industries Inc.. Dept T J0183 167 Const1tut1on Drive, Menlo Park.CA 94025\, 

' • - "',,c,. "~ -:;, "'= 
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T he Data Processing Manage
ment Association Education 
Foundation (DPMA-EF) has 

established a grants and awards pro

gram to provide funding for the proj
ects that further education in the areas 
of information processing, computer 

science and computer applications in 
business. 

In announcing the program, Edu

cation Foundation President William 
Hetzel, Ph.D., CDP, said "the 

Foundation is concerned that innova

tive and imaginative thinking is not 

being applied to education of com

puter information professionals co the 

extent necessary. There is a wealth of 
individual talent in this country with 

excellent ideas just waiting for a little 

help to get them going. The grants 
and awards program can provide that 
help. " 

A proposal evaluation committee 

has been established to review and 

recommend action on the proposals . 

The committee is chaired by Bruce E. 

Spiro, CDP, a member of the Educa
tion Foundation Board of Regents 
and chief of the ADPE Systems Man

agement Office of the Defense Com
munications Agency. 

DPM, a not-for-profit organiza

tion , was established in 1975 to meer 

the changing educational require

ments of the information processing 
profession. 

In March of 1982, the Education 

Foundation awarded its first grant co 

the University of Evansville to sup
port fellowships in data processing. 
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Some kids will sit in front of the tube 
all day if you let them. 

But now the tube talks with them, not at 
them. That's because it's part of the small 
classroom computer. And the small com
puter is a big part of today's educational 
revolution. 

In educational publications like this 
one, you read constantly about the joy of 
learning that the small computer has 
brought to the classroom. 

How do you bring the computer to 
your own classroom? Visit ComputerLand. 

We have the widest selection of small 

computers available anywhere, including 
the most respected names in the business. 
We also offer an extensive selection of 
software, and virtually every accessory 
imaginable. What's more, each of our 300 
ComputerLand stores is staffed by com
puter professionals, who can provide the 
information you need, arrange the service 
you require, or answer your questions 
with a smile. 

To bring a new joy of learning to your 
classroom, just enter ComputerLand. 
And don't be afraid to raise your hand. 

Comp~!!!~~~· 
Let us introduce you. 

Over300 storesworldwide. For locations call 800-227-1617 xll8 
(in California 800-772-3545 xi 18; in Hawaii or Canada call 415-930-0777 collect) 
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Ed•Com '82 -A Success 

T he National Computer Con
ference and Exposition de
signed just for educators, re

cently completed its first conference 
in Los Angeles, October 21-24. The 

response to Ed•Com '82 by the 2,300 
attendees was extremely positive . 
Comments from attendees about the 

conference were that it was well or
ganized , very informative with excel
lent quality of exhibits. Exhibitors 
and attendees were impressed with 
the cross fertilization of ideas and the 
fact that all levels of educators were in 
attendance . 

The four-day conference included 
300 session hours offered by the top 
educators in the country who shared 

their expertise and abilities into the 
phenomenal impact computer tech

nology has and will continue to have 
on all levels of public and private edu
cation. 

Governor Edmund G . Brown , Jr ., 

a strong supporter of computers in 
education, laid the foundation for the 
conference stressing the imperative 
need for computers in education dur
ing his keynote address. Brown has 

initiated many proposals which will 
move California into the forefront of 
implementing computers in educa
tion. Brown emphasized the need to 
take his computer in education plan , 
"Investment in People Pro
gramming" and develop it into a na
tional program. " Investment in 
People Programming" Plan will es

tablish 15 regional computer literacy 
centers throughout California. A 
major role of these centers will be to 
instruct computer science to the cur
rent roster of California teachers . 

Special events were luncheon ad
dresses on Friday and Saturday by 
Sylvia Charp, Director of Instruc
tional Systems for the Philadelphia 
Public Schools and Andrew Molnar, 

Acting Director of the Science Educa
tion Project at the National Science 
Foundation and the closing address 
given by David Moursund, author, 

stressing the importance for all levels 

of government, teachers and parents 
to examine needs of the student and 
the present curriculum and devise a 

plan for the future ways technology 
can facilitate the learning process. 
Implementing new ideas into the ed
ucation field is an extremely slow pro
cess, so all decision for change must 
be careful! y evaluated. 

Through hands-on sessions, work
shops, and seminars, 115 presentors 
extensively covered the areas of creat

ing curriculum and instructing tech
niques , developing and conducting 
in-service training , hardware and 

software decisions , employing ad
ministrative and classroom manage
ment techniques, and designing 
computer assisted instruction. The 
attendees were impressed with the 
quality, quantity , an) range of pre
sentations. 

The well-attended MicroCourses 
were a special feature introduced at 
Ed• Com '82 in the specific areas as 
Logo , BASIC Programming , Word 
Processing and Forch. These courses 
provided participants additional val
uable information than can be incor
porated into their school systems. 

Attendees were able to participate 
in panels discussing controversial is
sues pertaining to computers in edu
cation. The topics were: 1) the unre
solved copyright controversy, 2) the 
needs of teachers and recommended 

action for in-service training and ' 

problems, implications and predic
tions relating to the role computers 
will play in future educational in
struction. The panels gave individu
als the opportunity to understand dif
ferent facets of the issues pertaining cc 
all levels of education and govern

ment. These panels facilitated the 
concept that all educators must cake 
an objective view in deciding the fu

ture of computers in education. 
Integral to the entire conference 

was the presence and support of over 
100 vendors who participated in an 
impressive showcase of products anc. 
services. Equipment and software for 
use in the conference session was pro
vided by Atari, Incorporated 
A-VIDD Electronics, Bell & Howell 

Fisher Scientific Company, Franklic. 
Computer Corporation, IBM Corpo
ration, Micro- Pro Internacional Cor
poration, Radio Shack , and Wabast 
Apple , Incorporated. Presentors an ... 
attendees alike appreciate the impor
tant of such support and its enhance

ment of the learning process . 
Ed• Com '82's dedication to pr 

viding educators with the tools neces

sary to understand and meet the cha -
lenge of computers in education wi 
continue with Ed• Com/Spring ' -
being held in Washington, D .C 
April 28-30, 1983. 
Circle No. 398 on Inquiry Card 

professor and publisher of the Comput- T. H. E. Journal Publisher Edward Warnshuis introduces Editor-in-Chief Dr. Sylvia 

ing Teacher. These three presentations Charp as featured speaker at EdeCom '82. 
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ST NTERNATIONAL 

er EdGame 

ll.£NG£ 
IT'S A COMPUTER 
PROGRAMMING 
CONTEST LIKE 
NO OTHER! Computer EdGame 

CH RI.I.ENGE 
□ I've accepted the challenge! Register me for 

Verbatim's computer educational games 
contest and send information pamphlet. 

□ I'm interested in the Computer EdGame 
winning entries disks to be offered at cost. 

Send me an orderform. 

N/me ______________ _ 

Affili ation _____________ _ 

Address _____________ _ 

City ______________ _ 

X State ________ ZIP _____ _ 
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Computer EdGame 

CHRl.l.£NG£ 
Design an educational game on most 
popular microcomputers for elementary, 
secondary or post-secondary school use 
in any subject area. 

It's simple to enter, FREE, and there are 
big prizes to be won. Even royalties if 
your entry is selected and distributed 
worldwide by contest organizers. 

AND, most important-this is a non-profit 
endeavor. Winning programs will be 
offered to educators at cost. 

Act now! Fill out and mail the attached 
card for more details. Remember, the first 
2,500 entrants each receive two free 
Verbatim Datalife® minidisks. 

Contest opens January 1 and closes 
March 31, 1983. For details, call 
(1)* 800+ 221-4052. 
*If required in your local dialing area. 

The Computer EdGame Challenge is sponsored by 
Verbatim Corporation in association with two 
leaders in educational computing, CONDUIT and 

MicroSIFT. 



Computer Educational 
Games Contest To Be 
Held 

A
n innovative contest, the 
Computer EdGame Chal
lenge, sponsored by Ver

batim Corporation, as a public service 
to advance students' knowledge of 
computer technology, will be 
launched inter-nationally in January. 

The three-month competition to 
develop high quality educational 
software that is informative, imagi
native, entertaining and non-violent 
for use at all levels of learning, is open 
to teachers, professionals or students. 
It will be administered by two lead
ing organizations in educational 
computing, CONDUIT and Micro
SIFT. 

We believe the appeal and popular
ity of electronic games can be chan
neled in a practical, constructive way 
in the educational field ," notes Judy 
Edwards Allen , director, computer 
technology program at MicroSIFT 

and specialist in K- 12 education at 
the Northwest Regional Educational 
Laboratory. 

"Our experience has shown there is 
desperate need for quality, 
computer-based teaching tools and 
this demand is only going to increase 
as computer systems proliferate 
throughout the educational sector. 

There will be three educational 
levels: elementary , secondary and 
postsecondary. All entries must be 
submitted on a 5¼-inch minidisk or 
data cassette and designed on any one 
of a number of popular microcom
puters currently used extensively in 
educational systems throughout the 
world. These include Apple , Atari, 
Commodore , IBM, Texas Instru
ments, Tandy and Sinclair. 

A unique feature of the Computer 
Ed Game Challenge will be the dupli
cation of disks containing the best 
entries for distribution after the con
test closes. "Verbatim's role as spon
sor gives us the opportunity to make 
these award-winning educational 

games available at excrememly O"

cost ($ 3. 50) at the end of the pr -
gram," notes Peters of CO TDCIT. 

Informat ion and contest pamphlets 
containing details about entry 
requirements, rules, categories, judg
ing criteria and guidelines for game 
authoring , can be obtained by calling 
toll-free 800- 221-4052, or by filling 
out a card at Computerland store. 
Send written requests to Computer 
EdGame Challenge, 4966 El Camino 
Real, Los Altos , CA 92022. 

North Star Announces 
Leasing Option For 
End-Users 

P
rospective users of North Star 
ADV ANT AGE and HORI
ZON microcomputers now 

have the option of leasing the systems 
from participating dealers , North 
Star Computers , Inc. 

..., ...................... __. .................................................................................................................................. mffl":~====m,:m,:==m 

FIGHT THE BUDGET SQUEEZE!! 
WITH DEL TA M.UL Tl-USE TABLES! 

CRT WORK STATION 

• Durable 1" heavy duty 
Delta shape steel base. 

• Easy clean tops in 3 sizes. 

• Ro und edge bumpers 
assure years of service. 

• Printer basket converts 
to book shelf. Multi-use. 

• Institution approved. 

AS LOW AS 
$110°0 

Institutional 

ER TA BLE 

Casters or 

sJ 

Casters or d • t floor protectors :::: .,, floor protectors /SCOUn S w :::: 

I l. UNIVERSAL INDUSTRIES ~ 
gl\ I Educational Dept., P.O. Box 63188 !. iii 
Im Los Angeles, CA 90063 · Phone: (213) 269-2117 ®Berevton ~~~ ::ii 
~~:::::::::;;:::::::::::::::::::::::::;:::::::::::::::::::::::~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::i:::::::::::::::::::::::::::::::::::::::::::11::1111111:1::::11111:11:lf 
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Through a cooperative venture be

tween North Star and U.S. Leasing , 

three- to five- year leases are available 

to potential users in the United 

States, according to Elliot Wassar

man, North Star's vice president of 

marketing. 
"A potential North Star computer 

systems buyer now has a choice of an 

outright purchase of a system or a 

leasing arrangement, depending on 

what makes more sense in the particu

lar financial situation," Wassarman 

explained. "With a leasing arrange

ment a business person can gain 

maximum use of his or her capital as 

well as tax savings, such as invest

ment tax credit and expense deduc

tion. " 
"We selected U.S. Leasing , the 

largest leasing company in the United 

States, because of their ability to be 

responsive to dealers and end-users, 

their excellent reputation and their 

knowledge of business computer leas-

SPACE MURAL 
Enhance your computer resource center 
economically with a FULL-COLOR photo
graphic wall mural. You will highlight your 
learning center ... and stimulate your students 

with high tech graphics 

• Overall size 8°8" x 13'8'" 

• Easy to install panels of heavy poster paper 

• Panels can be trimed to fit any space. 

• Complete instructions with each mural 

•sATURN (8'8" x 13'8") ... ...... .. . $49.95 
EARTH RISE (8'8" x 13'8") . ... . . . $49.95 

MOON & STARS (8'8" x 20'9") ... $69.95 

Please f~i~n~~~~~~~~j~~ :~~~~i~~e~t~x~ndling. 

Enclose check, money order. VISA/MASTERCARD 

SATISFACTION GUARANTEED 

OAK HILL GRAPHICS 
Dept 48 • 205 S. Water St. • Northfield, MN 55057 

* Saturn mural shown above- Brochure mailed on request 
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PROTECT YOUR KEYBOARD 
WITH 

PLEXA-LOK 
• PLEXA-LOK slips up and over the keyboard - then 

gently snaps into position. 

• PLEXA-LOK allows your secretary to go on break 

wtthout having to worry about visitors accidentally 

destroying their hours (and your $) of work. 

PLEXA·LOK 

• ENHANCES looks of your 
system PLEXA-LOK COVERS 

• PROTECTS keyboard from 
dust 

• 30--0AY GUARANTEE 

APPLE II $19.95 
19.95 
2◄ .95 
2-4.95 

• ALLOWS computer to remain 
on whi4e unattended 

TRS 80 MOO Ill 
XEROX 820 
APPLE Ill 
FROSTY APPLE 1.50 extra 

• KEYBOARD protected from 
lads 

CA Residents Add 6% Tax 

Allow 4"6 Weeks OelMtf}' 

• HIGH QUALITY 
Ac,yt;c 

Dealer Inquiries Welcome 

• SCHOOLS - A MUST! MasterCard and Visa Accepted 

LAST El.ECTROl'ilCS 
PO BOX 1300 

SAN ANDREAS, CA 95249 
(209) 754-1800 

lntroduc:to,y Special - Prepaid UPS. Continental USA 
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ing," he said. "In addition, their Ad

vantage Lease Package allows system 

upgrades under the lease as the user's 

reg uirements increase . 
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Duracell Announces 
National Scholarship 
Competition 

Duracell Inc ., the manufacturer 

of DURACELL® batteries, 

announced a nationwide 

$30,000 scholarship competi t ion and 

the development of a special edu

cational program designed for high 

school science classes . 
The Duracell Scholarship Compet

ition and classroom materials are in-

tended to encourage scientific creativ

ity among the nation's high school 

students and are endorsed by the Na

tional Science Teachers .Association . 

The scholarship competition . , 

held in 1983, is open ro all stud 

grades 9 through 12. In the com • 

tion, contestants will design 

build battery-powered devices -

provide practical functions , such 

entertain, amuse , make life eas 

serve as a warning device, pr 

sound or light or both. The de 

must be powered by one or r 

DURACELL®AAA , AA , D. 

9-volt or lantern batteries. 

To enter, each contestant rr

submit a color photograph and 

page description of his or her de 

along with an official entry forr. 

April 6, 1983 . The 100 finalists. 

sen by the National Science Tea 

Association , must send their de 

to the Museum of Science and In 

try in Chicago for the final jud~ 

The names of the forty-one wic 

will be announced on May 25 , 1 

The prizes are: FIRST PLACE: 

$10,000 College Scholarship , 

trip to Chicago for the winner, h 

her teacher and parents or guard 

SECOND PLACE: Five $3,000 

lege Scholarships, plus trip 

Chicago for the winners, 

teachers and one of his or her pa: 

or guardians. THIRD PLACE -

$ 500 College Scholars 

FOURTH PLACE: Twenty-

$100 gift certificates for ba -

powered equipment. 
Duracell is also giving the tea-. 

of the winners these special pr 

FIRST PLACE: One Apple II 7 

sonal Computer. SECOND PL~ 

Five Hewlett-Packard HP--t 

Programmable Alphanumeric 

culators. THIRD PLACE: Ten _ 

EL- 5 100 Scientific Calculators . 
The Education Kits will be 

tributed to the heads of Science 

partments of nearly 10,000 

schools in mid-January , 1983. 

ditionally, entry forms for 

scholarship competition can be 

tained by writing, before Marci"' 

1983 , to: Duracell Scholarship 1 

petition , c/o Burson-Marsteller 

Third Avenue, New York, New 

10022 . 



If the little 
computers are IBM's, 
the answer is (d). 
Because we have several 
little computers 
that can do big, 
important things. 

Little IBM computers 
can teach students what a computer is. how 1t works. and how it fits into society. And 
they can teach highly marketable vocational skills as well. From word processing and 
office systems, to actual computer operation and programming. 

They can also be a big help as a teaching aid in meaningful drills that 
involve students. while the teacher devotes the time to one-on-one instruction. 

Administrators of elementary and secondary schools, as well as post-second
ary vocational schools. can use a little IBM computer. Start off with financial applica
tions .. like payroll and budgets; then add attendance. grade reporting and others. later. 
This growth protects your investment which is surprisingly small to start with. And to 
make little IBM computers even less expensive. we offer a 15 percent educational dis
count for qualifying institutions and eligible equipment. 

Our involvement with education goes back to the l 9S0's when IBM typewriters 
became the byword for teaching typing. And whether you use a little IBM computer 
in the classroom or the office. there are programs to get things going quickly and easily. 

Of course. IBM support is there. wherever you are. From education centers 
to help you get the most out of your little computer. 1 -------------------

f k 1 d bl . h . ' d d I IBM TJ-1 -83 to ast. now e gea e service w en 1t s nee e . Dept. ?AG. Location 522 If you'd like to help your teachers and I 400 Pa_rson·s Pond Drive 

d d
. ffi. . d' . I FranklmLakes.NJ07417 

stu ents. an improve e ciency lil your 1stnct- I rd like details so I can bone up on how your little whether it has L000 students or 10.000-pick up I computers can help in my school district. 

your pencil. And put us to the test. = _ _ _ I Nam~-----------

.:...===..:';':.. I Titl~------------_____ , _ ,- I 

I School or Oistric~---------

1 Addres~-----------
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1 I City ____ __,' tat~ --~ip. __ _ 

I Phon~ ------------
1 I l"d like to use your little computers for ____ _ 

I 
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FROM MINNEAPOLI 
School systems everywhere are discovering that 
the value of ATARI computers adds up quickly. 

When you compare how much ATARI class
room computers can do, and how little they cost, 
you'll appreciate why more and more school 
systems nationwide are putting ATARI computers 
at the head of the class. 

Read on and discover why four widely-separated 
school districts, with varying needs, all recently 
chose ATARI computers over the competition. 

Minnesota discovered that the capability 
and compatibility of ATARI computers go 
hand in hand. 

The Minnesota Educational Computing Con
sortium (MECC) was the first statewide educa
tional computing organization to use computers. 
After experience with some 2,800 classroom 
computers, MECC determined that ATARI 
computers could meet many of their needs at 
a much lower cost. They were able to convert 
a significant portion of their existing software 
to the ATARI computer system. MECC expects 

the ATARI 400 computer systems with the 
ATARI 810 disk drives to make a big difference .: 
Minnesota, and MECC is continuing to invest i:
ATARI for the future. 
It made sense to start with ATARI 
computers in Dade County, Florida. 

In Florida, Dade County Public Schools wan
to initiate a computer literacy, computer-assiste..:. 
instruction program for elementary through lu=. 
school levels, but hold down costs. The best cor 
puter value, from both a hardware and softwa:
point-of-view, was imperative. After a painstalc:-_ 
evaluation of 12 different computer systems, 
Dade County chose ATARI 800 classroom 
computers, ATARI 810 disk drives and ATARI 
software. They were convinced that ATARI 
computers gave the best combination of capab1.... 
and value. 
Good all-round value with specific applicatio 
advantages. That's why Fairfax County in 
Virginia chose ATARI computers. 

The exceptional capability and value of ATA: 



"0 MIAMI ATARI COMPUTERS ARE GOING I I TO THE HEAD OF THE CLASS. 
computers also met a need for the Fairfax County 
Public Schools in Virginia. They, too, wanted 
the best overall computer value from both a 
hardware and software standpoint, and after 
investigating the alternatives, decided upon 
ATARI 800 computers and ATARI 810 disk drives. 
Fairfax County was particularly impressed with 
the ATARI 800 computer system's screen editing 
capability, along with its color graphics and 
sound, for the development of computer literacy 
software. The ATARI PILOT language is being 
considered for introducing progi:amming 
experiences to both teachers and students in 
grades K-8. 

In Cupertino, California, they know a good 
computer when they see one. 

When you're located in the heartland of the 
California com_puter industry, as the Cupertino 
Public School System is, you know you can choose 
from the best classroom computers available. 
Last fall , when it came time to add to its computer 
literacy and computer-assisted instruction 

program, C~ertino chose ATARI classroom 
computers. They purchased ATARI 800 computers 
and ATARI 810 disk drives because they felt 
ATARI offered the best overall capacity for the 
money. They were also excited by how ATARI 
Microsoft Basic and the ATARI PILOT language 
helped solve software needs. An added bonus was 
the ATARI Program Exchange where the school 
system could obtain additional innovative software 
on a regular basis. 

ATARI is at the head of the class. 
We could go on, as the ATARI computer educa

tional success stories continue to roll in. But we'd 
rather you had the chance to see for yourself 
what ATARI computers can do for )I\. your schools. To oegin your own 
success story, simply write to: 
ATARI, Inc. , Dept. E5S, 
PO. Box 16525, 

~9:~::~1IN~~r,~~~s~r~e~ ATARf 
ATARI 400. 800, and 810 are trademarks of ATARI. INC Cl ,..-~~-Comi:,a,,v 
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Product 
Profile 

Complete Robotics 
Education and Training 
Includes Teaching Robot 

T he Heath Hero I robot and 

course make it possible for 

nearly any school to buy the 

equipment and materials necessary to 

set up a comprehensive robotics edu

cation program . 
Increased productivity and quality 

are top priorities of American indus

try today , and increasingly, U.S. 

manufacturers are turning to indus

trial robots to help achieve these 

goals. This, in turn , is creating a 

growing demand for engineers , de

signers, technicians and workers who 

understand how to apply and main

tain modern industrial robots. 

The robot actually evolved along 

with Heath's efforts to develop a 

low-cost trainer to be used with an 

industrial electronics education 

course. Both education and training 

institutions need "hands-on" ex

perimentation to reinforce the learn

ing experience. The robot incorpo

rates many of the basic elements of 

industrial electronics, like motors 

and generators, servos and steppers 

and solenoids, relays and pro

grammable controllers and so forth. 

Further , it provides exposure to many 

disciplines that have broad industrial 

application; basic principles of indus

trial electronics , computers , auto

mated equipment, electromechanical 

devices, programmable controllers , 

sensors and artificial intelligence . 

It is a completely self-contained , 

electromechanical robot capable of 

interacting with its environment . It 

is controlled by its own on-board , 

programmable computer and carries 

electronic sensors to detect light , 

sound , motion and obstructions in its 

26 JANUARY , 198 3 

path . It can be programmed to pick 

up small objects with its arm, speak 

complete words and sentences with 

its voice synthesizer, travel over pre

determined courses and repeat spe

cific functions on a predetermined 

schedule. It carries its own recharge

able power supply and can function 

totally free of any external control. 

The operator gains practical, 

hands-on experience with the basic 

elements of robotics , such as pro

gramming , electronically-controlled 

drive and positioning , interfacing 

and data acquisition. 

Senses 
Sound: Detects and quantifies am

bient sound levels over the frequency 

range of 200 to 5000 Hz . Resolution 

is 1 part in 256. The sound sensor is 

approximately omnidirectional. 

Light: Detects and quantifies am

bient light levels over the visible 

spectrum. Resolution is 1 part in 

256. Sensor beam angle is approxi

mately 30 degrees . 

Ultrasonic Ranging: Pulsed ul

trasonic system . Maximum range is 8 

feet (2 .4 meters) . Range resolution is 

.42 inches (1 centimer). Horizontal 

and vertical beam width are each ap

proximately 30 degrees . Transmit 

frequency is approximately 35 kHz . 

Motion: Detects morion about it 

using a continuous wave ultrasonic 

system. Sensitivity depends on the 

size and relative movement of the ob

ject detected . Will detect an 

average-sized adult walking toward 

-the sensor at a distance of 15 fee: 

the sensor is pointed toward a 

morion detection is approxim 

omnidirectional. 
Speech: Synthesized phon 

based system. Generates 

phonemes (basic sounds) which c 

linked together in any combinan 

simulate human speech or var 

sound effects . Reference pirc 

hardware selectable, and instan

ously variable over four levels · 

fleer ion using software. 

Time: Hardware four-year cak 

clock. Counts seconds, mi n

hours, day of week , day of m -

month of year. Accuracy after 1 

setup is plus or minus 120 seconc.; 

year. 
The Robotics Education 

provides a comprehensive grour: 

in robot technology, essenti 

those seeking to begin a career 1, 

expanding field or to upgrade r 

cal skills to include robotics 

though designed to be used in 

junction with the Hero I Robo

course is fully functional with .... 

The 1200-page program is d.· 

into eleven teaching units: F 

Fundamentals; Alternating C -

and Fluidic Power; Direct C...: 

Power and Positioning; 

croprocessor Fundamentals; 

gramming; The Heath Robv 

croprocessor; Data Acquisition 

sors); Data Handling and Conn:, 

Voice Synthesis; Interfacing; ar 

dustrial Robots at Work . 
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Time is money. You have a 
computer system because you 
know that it saves you money by 
simplifying procedures and 
reducing time normally involved in 
your work. Time is an important 
resource which should not 
be wasted. You are 
wasting valuable time if 
you ever wait for your 
printer. 

No waiting. Now with 
Microfazer by Quadram 
there is no more waiting. 

Microfazers are inexpen
sive universal printer buf
fers which any computer 
user cannot afford to be without. 
Any computer-any printer 
(or plotter!),whether parallel or 
serial. Microfazer receives informa
tion from the computer at ultra 
high speeds causing the computer 
to think the printer is printing just 
as fast as the computer can send. 
Microfazer holds the information 
until your printer can handle it, and 
then sends it on. 

More copies. Microfazer is 
equipped with a copy feature 
allowing additional copies of the 
buffered information-from one to 
as many as you want-with the 
mere press of a button. When you 

memory you need- 8K, 16K, 
32K, or 64K. One model even 
comes with up to 512K! You may 
use several Microfazers in series to 
create just what's right for you. 
Take data in from a serial computer 

and out to a parallel printer. 
Or in from a parallel com
puter and out to a serial 
printer. Microfazer is just as 
flexible as you need it to 
be. 

Low price. Only $169 for 
""'..._ - -~ 8K of buffering, $189 (16K), 

$225 (32K) and $299 for a 
full 64K. Serial-to-Parallel, 
Parallel-to-Serial and 

need your information repeated, 
for whatever reason, it's always 
right there-inside Microfazer. 

MicrofazerTh' stack. Microfazer 
can be stacked with popular 
modems or other peripherals. 
Some models can plug directly 
onto the back of your printer. 
Install it in less than 60 seconds, 
and choose the amount of buffer 

Serial-to-Serial models have slightly 
higher prices. 

• QUADRAM 
CORPORATION 

4357 Park Drive / Norcross, Ga. 30093 
(404) 923-6666 
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New 
Publications 

Free Microcomputer Edu
cational Programs Catalog: In
dividual programs and program series 
are now available in this I 4-page 
color catalog. It features nine single
diskette programs, previously offered 
only in program series. Presenting 
individualized instruction in basic 
living skills, the programs are rec
ommended for home economics, vo
cational education, basic math and 
special education curricula. 

Individual programs from the 
Everyday Math Series include The 
Problem Solving Process, Solving 
Addition & Multiplication Problems, 
Solving Subtraction & Division Prob
lems and Solving Multiple-Step Prob-

I• 
Surge/Dropout and ~ 
U.S. Standard models. 

!ems . All programs feature flexible 
branching to as many as four different 
reading and concept comprehension 
levels , color graphics, a comprehen
sive guide and worksheets designed to 
reinforce learning . (Individual pro
grams are priced at $44.95 each.) 
MCE , In c .. Kalamazoo, Ml. 
Circle No. 11 I on Inquiry Card 

New Technology in Tomor
row's Education: Copies of 122 
technical papers presented at the May 
1982 convention sponsored by the 
Association for Educational Data Sys
tems are now available. Topics in
cluded are: Big Problem - Student 
Scheduling and Grade Reporting , 
Big Solution - The Microcomputer; 
Computer aided instruction at all 
levels of education; Computer literacy 
training curriculum structure and 
courseware development and evalua
tion; Computer applications in edu-

Model SS·120·H 
@LISTED 

Now, with Surge Sentry™, you can protect your 
personal computer, or entire home computer/ 
entertainment center from destructive power 
surges, drops, and electrical noise ... starting 
at less than $90! 

Simply plug Surge Sentry in for fast, permanent 
protection. Surge Sentry will not degrade ... no 
matter how many surges it kills. The indicator light 
tells you it's working perfectly, and we back every 
unit with a one year "no questions asked" warranty. 

To learn more about surges and the entire Surge 
Sentry line, call or write: 

fl)~ 
Toll-free (800) 892-1342, from California (408) 438-5760 

4865 Scotts Valley Drive, Scotts Valley, CA 95066 

Circle No. IO on Inquiry Card 
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cational administration - to com
puterize or not ; and Computer plan
ning over a long range. ($17. 00) 
AEDS 1982 Proceedings, Washington. 
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Audiovisual Equipment and 
Supplies Catalog: This free catalog 
is ideal for media specialists, training 
and development professional and 
hobbyists. 

This latest catalog includes an ex
panded microcomputer and mi
crographic section featuring the latest 
in computer software, workstations 
and seating, computer literacy 
guides, diskettes and computer pa
per , along with microfiche and film 
equipment and accessories. 

Audiovisual Equipment and Supplies 1982 83 

\>\ A 13 page M,cnx,.nput"' Mkrogn•ph~~ S«too 

Innovative audiovisual products. 
in addition to a full selection of tradi
tional AV equipment, are also of
fered. Choose from video tape re
corders and cameras, overhead 
opaque, filmstrip, slide and film 
projectors, cassette recorders. 
players, sound/filmstrip projector 
viewers and duplicators. 

Slide presentations and media 
shows can be enhanced with a varieq 
of dissolve and fade controls, medi 
making kits, coded tray bands an 
colored slide trays. The Highsmitl. 
Company. Inc., Ft. Atkinson. WI. 
Circle No. 119 on Inquiry Card 



Addison-Wesley 
can put your 

computer science 
course ahead 
of its time ... 

with texts that offer current 
information on areas al ready explored 

and on topics being explored in the 1980s. 
Computers and Business 
Information Processing, 
Second Edition 
William S. Davis, 
Miami University, Ohio 
11118 paper 1983 
Avai lable now 

Operating Systems: A Systematic 
View, Second Edition 
William S. Davis, 
Miami University, Ohio 
11116 1983 Available in February 

Systems Analysis and Design: 
A Structured Approach 
William S. Davis, 
Miami University, Ohio 
10271 1983 Available in January 

A Structured Approach to 
FORTRAN 77 Programming 
T. M. R. Ellis, University of Sheffield 
13790 paper 1983 
Available now 

An Introduction to 
Operating Systems 
Harvey M . Deitel, 
Boston University 
14473 1983 Available now 

Operating Systems 
James L. Peterson and 
Avi Silberschatz, both of the 
University of Texas, Austin 
06097 1983 Available in March 

Algorithms 
Robert Sedgewick, 
Brown University 
06672 1983 Available now 

Problem Solving and Structured 
Programming in WATFIV 
Frank L. Friedman and El liott B. 
Koffman, both ofTemple University 
10482 paper 1982 

Problem Solving and Structured 
Programming in FORTRAN, 
Second Edition 
Frank L. Friedman and Elliott B. 
Koffman, both ofTemple University 
02461 paper 1981 

Problem Solving and Structured 
Programming in Pascal 
Frank L. Friedman and Elliott B. 
Koffman, both of Temple University 
03893 paper 1979 

Problem Solving and Structured 
Programming in BASIC 
Frank L. Friedman and Elliott B. 
Koffman, both of Temple University 
03888 paper 1979 

Adclison-V\esley's Computers in Education Series 
Addison-V\esley publishes the very successful book, 

A Practical Guide to Computers in Education 
Peter Coburn, Peter Kelman, Nancy Roberts, Thomas Snyder, 

Daniel Watt, and Cheryl Weiner 10563 paper 1982 
For information on this and other books on computers in education, 

write to Gail Goodell, Applications Software Division 

For complimentary copy consideration, write to Mark S. Dalton, Marketing 
Manager, Computer Science. Be sure to mention course title, enrollment, and 
text now in use. 

A Addison-Wesley Publishing Company, Inc. 
'f''f' Reading, Massachusetts 01867 
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Keyboarding ... 
A Necessary 
Skill For Today's 
Computer 
Specialist 

\ __:: 
Anyone entering the world of 
computers can benefit from a 
course in keyboarding! 
BASIC KEYBOARDING AND TYPE
WRITING APPLICATIONS teaches 
students how to operate alphabetic 
and numeric keyboards found on 
data and word processing 
hardware. 

Tutorial audiocassettes supple
ment the text to provide dictation, 
pacing, and timing activities. Tuto
rial diskettes are also available for 
the Apple II Plus® and TRS-80 
Model Ill '" microcomputers and 
present the first 30 lessons in the 
text. 
Stock Nos. T37 (text), 2017-3 ( diskettes 
for Apple II Plus®), 2016-3 (diskettes 
for TRS-80 Model Ill '" ), and 
2015 (audiocassettes) . 

Order today! 
SOUTH-WESTERN 
PUBLISHING CO. 

5101 Madison Road. 355 Conde Street. 11310 Gemini Lane. 

Cincinnati. OH 45227 West Chicago. IL 60185 Dallas. TX 75229 

925 Spring Road. 855 California Avenue. 

Pelham Manor. NY 10803 Palo Alto. CA 94304 
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Free Static-Problem Solutions 
Literature: By simply walking 

across a room, a person can build up a 

charge of 4,000 to 12,000 volts; as 

small a charge as 500 volts can cause 

equipment malfunctions. "Islands of 

Protection," a four-page bulletin, de

scribes the protection of computer 
terminals, electronic cash registers 

and other electronic data and word

processing equipment from 

operator-generated static charges 

through the use of 3M Static Control 

Floor Mats . 3M, St . Paul, MN. 
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Diagnostic Software/Reading: 
A flyer introducing PAL, a truly 

diagnostic/remediation system which 

actually diagnoses the cause of read

ing problem and then provides re

mediation directly targeted at those 

problems , is being made available. It 

covers the. entire scope and sequence 

of reading education for each grade 2 

through 6 and evaluates the students' 

reading ability in up to 40 major 

skills and 160 subskills for each grade 

level. All the grade level materials are 

brightly color-coded so that disks and 

instructions from different levels 

won't be mixed together by students. 

Universal Systems for Education. Inc. , 

Coloracro Springs , CO. 
Circle No. I SO on Inquiry Card 

Free Educational Software 
Catalogs: Available for grades K-9 

and high school/ college level, these 

catalogs list educational software for 
Apple , Pet , TRS-80 and Atari com

puters. Each contains several hundred 

programs from a wide variety of pub

lishers. Queue, Inc . , Fairfield, CT . 

Circle No. 113 on Inquiry Card 

Freeloader 500 Software Li
brary: It is a collection of over 2500 

programs for the Apple computer, 

categorized by subject and packaged 

for easy use. This is not a bibliog

raphy of software but a compilation 

of public domain software, on dis

kettes, which can be loaded into the 

Apple computer. 
The programs come in seven loose

leaf binders, each binder containing 7 

to 10 diskettes recorded on both 

sides. Indexes to the programs are 

also included. The seven subject 
categories are: Business and Finance , 

Utilities, Graphics and Sound, Edu

cation, Home, Games and Adven

tures. 
The complete software library is 

offered for $500.00 and includes all 

seven binders listed above. In addi

tion , seven sourcebooks (paper copy 

source listings for programs) are in

cluded, one for each subject. Subject 

modules may be purchased individu

ally . Binders are available for $75.00 

each and sourcebooks may also be 

purchased separately for $20.00 each . 

American Software Publishing Co . . 

Washington , DC. 
Circle No. 122 on Inquiry Card 

Science & Math Teachers Mi
crocomputer Products: A new 

supplement to this catalog is nov. 

available. This 10-page brochure de

scribes new and exciting software and 

hardware for all types of mi

crocompurers. Listed are software 

tools , simulations and tutorials 

Cambridge Development Laboratory 

Watertown, MA. 
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"lJ[_ELECTRONICS, INC. 

OWER SOURCE 
DVANCED DESIGN 

l ~ EW RELIABILITY 

MONITOR-
MICRO COMPUTER 

DISC DRIVE 

SAVE YOUR DATA 
PRINTER 

G UARDIAN PROTECTS 

E LECTRONIC SAFETY 

li IFESAVER FOR DATA 
FROM POWER OUTAGES! 

,MCKUP FOR YOUR COMPUTER, MONITOR, PRINTER AND 5 ¼" FLOPPY Aft) HARD DISC DRIVE 
futomattcally stops annoying problems from power line interruptions and brown outs• You neecistandby power to save data • Maintenance free t:,aqttup power avaHable in 115 volt or 220 volt • 50 or 60 HZ • 150 watts • Complete versatility - operate your system from a 12 volt source, i.e., automobile cigarette lighter. boat or airplane • Rugged self contained gel cell battery • No voiding warranty - no cutting wires • Automatic audio alarm warning tone during commercial power failure or interrupt • UL listed• FCC approved• Transient voltage suppressor gives added insurance from line voltage spikes, utilizing Zener Ray TM • Green/red LED power status indicator• Green - normal AC line power• Slow blinking red - at least 6 minutes of remaining standby power • Fast blinking red - approximately 2 minutes of remaining battery power • Solid state technology unexcelled by any UPS power unit in its class. 

~LE_CT~ONICS, I~~---·-= COPYRIGHT © 1981 - PATENTS PENDING 

566 IAELAN, BUELL TON, CA 93427 
(805) 688-2047 

SEE YOUR RH ELECTRONICS 
PRODUCTS DE LER 
FOR YOUR APPLE U-: 
SUPER FAN II '". 
SUPER FAN ll'"IZENER RAY'" .. 
SUPER RAM 11 '" .. 
RH 12 VOLT TRANSVERTER . 

FOR MICRO COMPUTERS: 
GUARDIAN ANGEL'" .... 

. ... $ 74.95 
. . _ ... $109.00 
. .... $125.00 
. ... $149.00 

. $595.00 



Courseware Catalog: T his 18-
page color brochure lists materials fo r 

grades K to 12 in the following 
categories: Games (Math), G rammar 

Problems , Language Arts, Mathema
tics , Reading and Writing Skills. 

Each package contains a teacher's 

guide that provides comprehensive 
documentation of the curriculum as 

well as an overview of the design of 

the courseware. Operating instruc
tions and suggestions for implement

ing the programs in a school system 
are easy to follow. Three new pro
grams have been added: Sentence 
combining, Cloze Plus and Edufun! 

Learning games. Milliken Publishing 

Co., St. Louis . MO. 
Circle No. 126 on Inquiry Card 

Microform Catalog: Dozens of 

valuable new titles have been added to 

the periodicals section, and many 

more backfile years are being offered 

E) 

in this catalog. It provides a vast array 

of informat ion that is quickly and eas

ily accessed . It is three catalogs in 
one. Section I contains products on 
microfilm , Section II products on mi

crofiche and section III microform 

equipment. Each of these catalogs has 

been designed to meet specific needs. 

Bell & Howell, Wooster, OH. 
Circle No. IS I on Inquiry Card 

Free Physics Programs 
Catalog: Software programs for 

Apple II designed to teach intro

ductory physics are described in this 
14-page brochure . Students are al

lowed to experiment with situations 
which are difficult to arrange in the 
lab. Students are able to analyze ex

perimental results . These programs 

help teachers accomplish a task which 

was very difficult or time consuming 
without a computer. 

The programs are not copy pro
tected to allow the option of modify-

ing the program to better suit the 
user's needs. All programs contain a 

user's gujde for students, a teacher's 

manual with background information 

and suggestions for using the pro
gram in class, suggestions for modifi
cations for specific purposes , a list of 

all variables used in the program and a 

listing of the Applesoft program , 
with notation explaining the program 

operat ion . Vernier Software, Portland, 

OR. 
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Computer Science Brochure: 
An informative, IO-page booklet is 
being offered by DEC. Articles such 

as Sharing The (Computer) Wealth at 

Washington , Grinnel Gears Up For 
Expanded CS Activity, Passing The 

Buck , Computer Style and Hybrid 

Language Flowers At Queens are only 
some of the interesting items fea
tured . DEC , Maynard, MA. · 
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Ed•CsGGuu /SPRING '83 
APRIL 28-30, 1983 

WASHINGTON D.C. CONVENTION CENTER 

NATIONAL COMPUTER CONFERENCE AND EXPOSITION FOR EDUCATORS AT ALL LEVELS 

SEMINARS HANDS-ON SESSIONS MICROCOURSES PANELS DEMONSTRATIONS 

• SOFTWARE • HARDWARE • FUNDING • PROGRAM DESIGN 

DATA MANAGEMENT • BID SPECIFICATION • INSTRUCTIONAL MANAGEMENT 

WORD PROCESSING • HIGHER EDUCATION APPLICATION • MATH AND SCIENCE 

MICRO-MINI CONNECTION • TELECOMMUNICATION • COMPUTER ASSISTED INSTRUCTION 

SIMULATION • DISTRIBUTED DATA PROCESSING • PURCHASE AND POLICY • TEACHER TRAINING 

Imm . 
• 

NOVEMBER 17-19, 1983 
Los Angeles Convention Center 
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Name, _______________ _ 

Address, ___ _______ _____ _ 

City _ _ ______ _______ _ 

Stale ___________ Z,p, ___ _ 

C ATTENDEE INFORMATION 
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ELECTR NC DESIGNING• 
ELECTRONIC 

COPYRIGHT © 1981 - PATENTS PENDING 

566 Irelan, Buellton, CA 93427 
(805) 688-2047 

8:00 TO 5:00 CALIFORNIA TIME 

IIUJP~ , II TM 

FOR YOUR APPLE II* COMPUTER 

-
"COOL IT" 

• ALSO FITS ON APPLE'S* NEW MONITOR STAND 
• RED PILOT LIGHT ON/OFF SYSTEM SWITCH 
• CLIPS ON - NO HOLES OR SCREWS • REPLACEABLE SWITCH 
• AVAILABLE IN 120Vor 240V AND 50/60 HZ• DURABLE MOTOR 
• REDUCES HEAT CAUSED BY EXTRA PLUG-IN CARDS 
• SOLD WORLD WIDE• UNIQUE 1 YEAR WARRANTY 
• TAN OR BLACK COLOR• QUIETEST FAN ON THE MARKET 
• INCREASED RELIABILITY- SAVES DOWN TIME AND REPAIR CHARGES 

One Year Warranty 

$74.95 
With Zener Ray™ 

Protection $109 .00 
MASTERCARD - VISA 

TWO EXTRA 
120 VOLT OUTLETS 

• LOW NOISE DUE TO DRAWING EFFECT OF AIR THROUGH YOUR COMPUTER AND SPECIAL FAN AND MOTOR DESIGN 
• TWO EXTRA 120V OUTLETS FOR MONITOR AND ACCESSORIES TURN ON WHEN YOU TURN ON YOUR FAN 

(NOT AVAILABLE ON 240V MODEL) 

SUPER FAN II™ WITH ZENER RAY OPTION $109.00 
ZENER RA yrM TRANSIENT VOLTAGE SUPPRESSOR 
OUR BUILT IN ADVANCED DESIGN UNIT GIVES 
DRAMATIC COST SAVINGS - STOPS ANNOYING DOWN TIME 
INSURANCE FROM VOLTAGE SPIKES-GLITCHES 
DANGEROUS VOLTAGE SPIKES CAN JEOPARDIZE YOUR COMPUTER SYSTEMS 
PROTECT COMPUTER - DISK DRIVE - PRINTER AND MONITOR 

NO CUTTING WIRES• WON'T VOID WARRANTY, JUST PLUG IN SUPERFAN II WITH ZENER RAY 

OTHER PRODUCTS BY ",{ELECTRONICS INC. 

SUPER RAM II™ 16K RAM CARD FOR YOUR APPLE II. 2 YEAR WARRANTY $125 

GUARDIAN ANGEL™AN UNINTERRUPTABLE POWER SOURCE $595 

12 VOLT TRANSVERTER 12 VOLT- RUNS YOUR APPLE II COMPUTER AND 
AND 5¼" DRIVE FROM YOUR CIGARETTE LIGHTER $149 

• Registered trademarks of Apple Computer Inc. 



"With authoring languages, software development 
isn't just for programmers anymore." -~;d~:~h~~:~d~~~:i~l!ag:v. 

"Radio Shack's TRS-80® Color PILOT is an excellent 
example." This new command-oriented authoring lan
guage was designed to encourage the involvement of more 
teachers in the development of instructionally-sound edu
cational courseware. "After all," Dr. Gibbs says, "teachers 
are the persons most qualified to make instructional 
decisions-education is their career!" 

"A good authoring language must be easy to use, yet 
flexible enough to allow educators to implement their 
varying instructional strategies. Color PILOT meets both of 
these requirements ." It's based on PILOT, the computer 
language which has been widely used in education since 
the early '70's as a tool for CAI development. Color PILOT 
consists of twenty single-letter commands or statements 
and eight graphics commands, many of which can be 
further clarified by the addition of special one-character 
"modifiers". Reviewing the commands is as easy as reciting 
the alphabet! 

"Attractive, well-planned screen displays are essential in 
effective CAI programs." With Color PILOT, many display 
options are available and on any given "frame" or screen 
display: upper- and lower-case characters, large and/or 

small characters, user-generated characters, selection of 
colorset, including background and "pen" colors. And 
Color PILOT's built-in text and program-line editors make 
revision of a program quick and easy. 

"Additional advantages are Color PILOT's low price and 
availability in two versions." Radio Shack's cassette ver
sion (Cat. No. 26-2709) is just $59.95' and requires the 
low-cost TRS-80 16K Standard Color Computer. The disk 
version (Cat. No. 26-2710) is only $79.95 and requires a 
32K TRS-80 Color Computer with Extended BASIC and a 
Color Computer Disk Drive. With either version, you may 
use your own color TV Both versions come with a com
plete step-by-step manual and a self-study course for writ
ing your own programs. 

To see Color PILOT, stop in at your nearest Radio Shad· 
Computer Center, local store, or participating dealer. o~ 
contact your nearest educational coordinator. 

For the name of the full-time Education 
Coordinator in your area, call Radio Shack' 
Education Division toll-free at 800-433-5682 
In Texas, call 800-772-8538. 

ltad1e lhaeK 
The biggest name in little computers® 

A DIVISION OF TANDY CORPORATION 
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English By Television And 
Radio Courses: In addition to 
Speak Easy , which represents a new 
development in the use of video for 
language teaching , this free 12-page 
catalog also lists television and radio 
courses available on video and audio 
cassettes and are designed specifically 
for learning and teaching English as a 
second language. All are intermediate 
level and have been designed for 
people studying alone as well as for 
use in class . With their dramatiza
tions of practical situations, each 
course can make the difficult process 
of learning English as a fo reig n lan
guage interesting and enjoyable . J ef
frey N orton Publishers , N ew York , NY. 
Circle No. I 00 on Inquiry Card 

Video Products Brochure: This 
catalog features products for video in
struments and compressed video 
equipment. These video products are 

utilized for the transmission , srorage , 
processing and analysis of television 
images . Some typical appl icat ions in
clude remote area health care, library 
interconnection , pseudo color genera
tion and electronic arr , among others. 
Colorado Video, Inc .. Boulder. CO 
Circle No. I 52 on Inquiry Card 

Guidance Information System 
Brochure: Broad new areas of m
fo rmat ion ha\"e been added ro this 
revised 8-page full color brochure co 
help people make crucial life deci
sions by making full and efficient use 
of the vast body of occupat ional, 
schooling and fi nancial info rmat ion. 
" Options" programs have been de
vised to cusrom-railor ro local needs 
and criteria . Provisions have been 
made to provide low-ability readers 
with career information. Houghton 
Mifflin Co., Hanover , NH. 
Circle No. 146 on Inquiry Card 

KEEP ¥OUR APPLE* 
cool as a cucun,ber 

How? ... with a Cool-Mark II fan unit. 
• Protects against overheating caused by plug-in boards 

and prolonged use. 
• Saves down time and repair due to overheating. 
• Mounts easily INSIDE your Apple II* in seconds, with· 

out hardware. 
• High performance airflow and low noise level. 
• Precision ball bearings = long service life. 
• U.L. approved fan and plug cord. 
• One year warranty. 

See Your Authorized Apple Dealer or Order Direct 
How To Order: Send money order or check for $34.95, 

plus $2 for UPS surface shipping any
where in continental USA. 
California residents add 6% sales tax. 

Send money order for PROMPT delivery. 
Personal checks must clear before 
shipment. 

Call Collect To:(213) 287-9945, COD orders accepted. Mark Four 
Imports 

FILM FILE: Over 15,000 tides are 
described within the 1982-83 edition 
of this film & video resource guide 
that lists tides currently available 
from 85 educational , independent 
and specialized distributors , sorted 
within specific subject and pro
g ramming areas . 

Sixteen major curriculum areas 
(business & economics , education and 
reacher t raining , foreign languages , 
guiance & counseling , humanities , 
indusrrial education , mathematics , 
ocial sciences, etc.) are described , 

and each is broken down into logical 
and concise sub-copies and pro-

ramming areas. An alphabetical 
ropic index can be used to pinpoint 
\"ery specific subjects and concepts 
wi thin the 16 major areas . 

T he new edi t ion also incl udes an 
alphabetical tide index listing tide , 
release date and d istributor. (S30 .00 
per copy) M edia Referral Seriice. Min
neapolis. MN . 
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Cool-Mark II Fan Unit 

Dealer inquiries invited. 

•Apple is a registered.trademark of Apple Computer Inc. P.O. Box A • San Gabriel , Ca. 91776 • (213) 287-9945 
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Free Computer-Based Learn
ing Materials Catalog: All new 
computer-based learning materials 
are described in this 22-page color 

catalog . 
Five sections are listed : mathema

tics, science , computer literacy , lan
guage arcs and special education. 

Problem Solving in Algebra to de
velop student skills in the areas of 
functions , variables , number sen
tences , equality , translating verbal 
and math sentences, solving equa
tions of one, two and three unknown 
and systems of equations; and Math 
Skills at both the elementary and 
junior level to provide practice in 
mathematic concepts and basic oper
ations and processes are described 
within the math section . 

The Science section covers such di
verse subj ects as energy and life , the 
cell, acids and bases and 
stoichiometry . 

Understanding computers and 
Computers in our Society are de-

scribed in the Com purer Literacy sec
tion , while in the Language Arts Sec
tion grammar and writing , basic En
glish skills , Wordwrighr (a pro
grammed series which proves that 
learning vocabulary can be fun) and 
reading for comprehension are fea
tured . 

The last segment , CARIS (com
puter animated reading instruction 
system) introduces reading skills to 
low-readiness children . Encyclopaedia 

Brittanica Educational Corp .. Chicago, 
IL. 
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Computers in Business Educa
tion: is the theme of this issue of 
Business Education World. The 34-
page magazine features such articles 
as What is Computer Literacy', Why 
Computer Literacy Belongs in Busi
ness Education; How to Prevent Dis
kette Disasters ; Computer Literacy 

New electronic way 
to evaluate teaching, 
improve instruction. 

It's no longer necessary to use a checklist or paper 
and pencil to evaluate your teaching staff and improve 
instruction. The portable Datamyte® 801 data collector/ 
processor does it for you. It 's faster, easier, more 
reliable . . . and non-threatening. 

First assign up to 20 different checklist items to the 
20 available keys. Then as each behavior takes place 
you press the appropriate key. Immediately following 

the observation, these re
sults are available for each 
behavior (or group) by press
ing one or more of the 12 
function keys: (1) total num
ber or frequency of occur
rence, (2) total time or dura
tion , (3) % for each total , 

(4) average time, (5) min /max 
times, and (6) sequences. 

Datamyte;,) is compatible with 
Flanders, VICS, time on task and 
other verbal/non-verbal symbol 
assessment models. Call or 
write for complete details. 

• 
lll31ELEC:TRO ls GENERAL 
B CORPORATION 

14960 INDUSTRIAL ROAD • MINNETONKA, MN 55343 

Circle No. 58 on Inquiry Card 

36 JANUARY , 198 3 

for the Inexperienced Teacher; and 
the results of a Chicago study dealing 
with how microcomputers are used in 
high schools. Ir is published five 
rimes each school year as a service to 
business educators. To be placed on 
their mailing list , a request must be 
made on school letterhead indicating 
the business subjects taught. Gregg/ 
McGraw-Hill , Hightstown, NJ. 
Circle No. IOI on Inquiry Card 

Free Small Computers 
Brochure: A new four-page booklet 
outlines the maintenance challenge 
confronting manufacturers of small 
personal computers. Ir presents some 
interesting new self-maintenance 
concepts for computer companies and 
users alike . Ir also discusses how some 
innovative computer companies are 
implementing these self-maintenance 
procedures and making a profit at the 
same rime. 

Computer care products extend the 
life and improve the performance of 
both computers and media. Included 
in this product line are hard disk car
tridge cleaners and inspectors, flexi
ble disk head cleaning kits , flexible 
disk conditioners and other mainte
nance supply and accessory items. In
n()Vative Computer Products , Tarzana, CA. 
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Free Discount Software 
Catalog: Three free discount 
software catalogs have been made 
available . Catalog # 10 for Atari lists 
many hundreds of programs from 
over 50 publishers, the most com
prehensive collection of Atari 
software at discount prices ever of
fered in one place. Catalog # 11 for 
VIC-20 is the first catalog devoted 
exclusively to VIC-20 products and 
lists hundreds of programs . Catalog 
# 12 for Apple lists several thousand 
programs from over 140 publishers 
all at discount prices , the most com
plete discount catalog of game, edu
cation , business and utility Apple 
software. Queue, Inc. , Fairfield, CT 
Circle No. 131 on Inquiry Card 





Now that Apple®Personal 
Computers have spent over 
2,000,000 hours in the classroom, 
they're being sent to the Principal's 
office. And the Dean's office. 
And the Superintendent's office. 

Even administrators at 
universities with their own main
frame computers are summoning 
Apples to their offices. Because 
personal computers provide 
immediacy, flexibility and cost
effectiveness that impersonal 
computers cannot match. 

Administrative Powers. 
There are more ready-to-use 

programs for Apples than for any 

I ,Hsi@■ 
-, - - . ~ ' .. .- ' 

- ., - ' .. ' . 

- ---- _,,_,.,, .... 

other personal computer you can 
buy-thousands of them. In fact, 
Sterling Swift's 1982 Directory of 
Educational Software'~ just for the 
Apple II is over 350 pages long. 

But we can simplify matters 
by describing just four of the 
many administrative applications 
an Apple can put in your hands: 

Routine Corresf:!.ondence/ 
Word Processing,_ Once a time 
consuming secretarial function, 
Apples have made it easier for 
everyone who writes.They allow 
you to compose, edit and revise 
reports, memos and letters far 
faster than with an ordinary type
writer. There are even programs 

I 

for Apples that "look up" com· 
mon words for correct spellin:a. 
So everything you write come 
out letter perfect. 

Record Keeping:. "Data 
management" is the most com 
use for computers of all types 
since the advent of Apples, is r 
available to schools on the tigh 
budgets. Unlike paper files, " 
tronic files" can be automati 
cross-tabulated. So you can 
tively retrieve the information 
need from student grade rec 
personnel records or financia. 
records faster and more effici 

Scheduling and BudgL 
Every administrator is familia; 



with the cumbersome worksheet 
of rows and columns. But when 
that worksheet becomes elec
tronic using VisiCalc®software 
and an Apple, the results are 
electrifying. Classroom schedules 
can be developed and modified 
with a few keystrokes instead of 
constant erasures and recalcula
tions. Budgets become fluid , 
easier to analyze and simple to 
revise. So you can ask "What if?" 
questions like "What if the school 
bond passes?" and gain an instant 
grasp of the implications. 

Presentations. One picture is 
worth several hundred numbers, 
and Apple Business Graphics can 

tum attendance records, salary 
trends, maintenance costs or any 
other information into colorful 
graphs, charts or scatter-grams. 
Which not only gives you a better 
grasp of what's going on, but pro
vides you a more effective way of 
communicating the facts to others. 

Apples On Campus. 
Because Apples can serve 

both in the classroom and in the 
office, they're far more cost-effec
tive than single-duty computers. 

The same Apple that can 
help teach math in the morning 
can tell you everything you need 
to know about student activity 
funds in the afternoon with Addi
son-Wesley's "Bursar" program. 

Leaming More. 
For more information, write 

us at the address below. Or con
tact your authorized Apple dealer 
for a free demonstration. 

You'll find we're willing to do 
almost anything for tenure. 

The most personal computer. ppla 
C,11 ( 800) 5 38-9696 for the location of the authorized Apple dealer nearest you . In Calif. ® ( 800) 662•9238. 

Or write Apple Computer Inc .. Advertising and Promotion Dept., 20525 Manani Ave .. Cupertino, CA 95014. ©1982 Apple Computer Inc. 
•Sterling S",ft Publishing Co .. 1600 Fonview Road. Austin, Texas 78704. I 512) 444-7570. VisiCalc is a registered trademark of VisiCorp., Inc 
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The Secret Guide To Com
puters: "Kids should start writing 

simple programs in BASIC when 

they' re in the third grade. (The 

brightest kids can start even 

younger!) Before the third grade, the 

typical kids should learn how to run 

other people's programs (by typing 

the word RUN) and maybe should 

learn LOGO, which is a language for 

beginners that's easier than "BASIC." 

All this and more is featured in this 

80-page guide. Eleven chapters are 

included: News, the latest news 

about Apple, Radio Shack, IBM and 

much more; Visionaries, how robo

tics and cybernetics were invented; 

Understanding English, how to make 

the computer understand everyday 

English instead of just computer Ian-

A sophisticated ZBO™ based 
microcomputer training system. 

Only $500. 
The Fox is the 

most cost-effective 
and versatile mi
crocomputer train
ing system on the 
market today. At the 

heart of The Fox is a Z80 CPU, a chip 
which includes more capabilities than 
any other 8-bit microprocessor. 

With a large memory capacity and so
phistication found only in larger and 
more expensive units, The Fox is ideal 
for teaching microcomputer technology 
in schools, colleges and industrial train
ing environments. Other features in
c I u de extensive user prompting 
firmware, large digital readouts, power 
supply and exceptional versatility. 

Compare The Fox with other low-cost 
microcomputers and you will agree that 
The Fox is the way to introduce micro
processing to your classroom, labora
tory, office or home. 

EDUCATORS! E&L also offers 
the MTP-80, a complete modular 
course in microcomputer technol
ogy which features The Fox. 

Among the many features of The Fox 
are : 

Z80 CPU 
Low cost 
Large memory capacity 
Unlimited expansion with STD bus 

Serial and parallel I /0 
Large digital readouts 
Power supply included 

Solderless breadboarding area 

Stackable molded case with 
handle 

Call or write for complete information 
or the name of your local E&L dealer/ 
representative. 

~ E&L Instruments 

~ 61 F~=418 
(203) 735-8774 Telex 963536 

Price applies in U.S. only and is subject to 
change without notice. 

™280 is a trademark of Zilog , Inc. 
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guage; Mental Games; Artificial In

telligence; In the Home: Education, 

how can schools create wonderful 

computer-education programs ef

fectively and inexpensively; Dangers , 

will the computer wreck your life? ; 

Three-Dimensional drawing, an 

easy-to-use trick for making the com

puter draw three-dimensional pic

tures ; Create Your Own Data Bank; 

and Numerical Analysis. Previous 

volumes dealing with how to pro

gram BASIC, explanations of lan

guages more advanced than BASIC, 

among others, are also available. 

($3. 70 per volume or $29.60 for all 

eight). R. Walter. Boston , MA. 
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Educational Software Catalog: 
The programs described in this free , 

10-page catalog have been tested in 

the classroom and revised on the basis 

of classroom experiences. They are 

not just drill and practice programs. 

Some actually teach the topic 

covered. Others use a game to develop 

a skill or a problem-solving strategy. 

Still others are instructional tools 

useful for teacher demonstration or 

for individual student use. The pro

grams are available in Apple, Atari 

400/800, TRS-80 and Apple Pascal 

packages. Steketee Educational Soft

ware, Philadelphia, PA. 
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Career Planning Guide: This 

16-page brochure describes the pro

fessional training modules provided 

by ATS to support System/34 in

stallation, programming and oper

ations and introduces the Automated 

Training Center, where personnel are 

provided hands-on instruction under 

professional guidance. A job training 

matrix matches the job functions as

sociated with the operation and per

formance of the System/34 with the 

courses that provide the skills re

quired to perform those functions . 

Automated Training Systems, Woodland 

Hills, CA. 
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simultaneously 
"noise" produce& 
Interference (EMt} 
Interference (RFI). 

The increasing c 
of modern electronics 
each microprocessor c 
perform its function with 
signals of any kind that 
or reduce the intelligibility 
"Hash" - electrical noise 
opening and closing of 

ITHOUT FUZ 

LN GR -

EMI-RFI FILTERED 
AC SURGE PROTEC OR 

noise p 
produce snd disturbanc.9m the 
baseline of your CRT ~Tay interfere 
with normal operation by causing errors 
in data transmission. Data errors can 
lead to skewed results, lost time and 
aggravation. 

Prevent this from happening to you 
with The Peach. Each Peach is a solid 
state clamping device with EMI/RFI 
filtering utilizing high speed semi
conductor technology. Simply plug The 
Peach into any standard 3 wire duplex 
outlet then plug what needs protection 
into it. Each Peach has 3 outlets and 
~the IEEE 587-1980 Guide for 
Surge Voltages in Low Voltage Power 
Circuits. 

price of our Peac 
a line free from surg 
The Peach from EPD. A 
your local dealer. 

--- ..._ ~ ~ggJIIIBI Jlfll ___ _, 
Secbwaic Protection Devices 
5 Central Avenue 
Waltham, Massachusetts 02154 
(617) 891-6602 
1-800-343-1813 
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Books 

TRS-80 Data File Program
ming Model 1/111 by LeRoy Finkel 

and Jerald R. BroU'n. $11.95 

(softbound). Tandy Corp.. Houston. 

TX. 
This book is a non-technical, self

paced and self tests guide readers 

(with a working knowledge of 

TRS-80 BASIC) through each step in 
data file programming. It also offers 

practical advice on how to use disk 

files to keep track of billings, cus

tomer inventory and expenses, how to 

catalog material and maintain mail
ing lists and how to process numerical 
and statistical information. 
Circle No. 116 on Inquiry Card 

Video User's Handbook, by Peter 

Utz. 500 pages, $14.95 (softbound), 

Prentice-Hall , Englewood Cliffs, NJ. 

This book teaches how to use vari

ous kinds of television equipment. It 
shows how to operate TV cameras , 

video tape recorders, monitor/ 

receivers and other devices. It in
cludes information on such skills as 
editing, sound, lighting , graphics, 

color, special effects, maintenance, 
purchasing and creative production 
techniques and shortcuts. 

It differs from most other TV texts 
in the way it is written. First, it starts 

very easy and slowly progresses 

through fundamental skills before it 
forges into advanced and complicated 

42 JANUARY, 1983 

TV work. No prior knowledge is as

sumed. Everything is included, no 
matter how elementary. 

This handbook is of special interest 
to media directors who contemplate 

their school's expansion into the area 

of television , teachers who wish to 

develop instructional materials them

selves as well as librarians who deal 

also with media , including televi
sion. Instructors may use it as a class

room text in television journalism, 
media or communications courses. 
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Microsoft BASIC, 2nd Edition, by 

Ken Knecht. $14.95 (softbound) , Di

lithium Press. Beaverton. OR. 

This new edition starts the reader 

off with an introduction to program
ming in BASIC and a glossary of the 
computer terms that are used 

throughout the book. Such important 
topics as branching and loops, arith

metic in BASIC, strings, editing, ar

rays and files, the disk and additional 

useful features are covered. 
This new edition omits references 

to dated systems and adds a new chap
ter on the Microsoft BASIC Com

piler. The new chapter also explains 
the differences between a compiler 

and an interpreter. However, the 

book's main emphasis is on inter
preting BASIC. 

It describes the latest version of 

Microsoft BASIC, release 5. 0 . While 
this release ofBASIC-80 is the newest 

version of Microsoft BASIC, some 
popular microcomputers may use a 

slightly different version. However, 

the differences are small and easily 

changed by adaptations which are 

shown in the book . One popular Mi
crosoft version covered is that which 

is supplied with the TRS-80 Model 
III. This version compares with 
BASIC-80. 

Only a basic understanding of 
computer fundamentals is required. 

This powerful version of BASIC can 

save valuable programming time and 

effort through examples that run. 
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The Power of: VisiCalc, Vol
ume II, by Robert E. Williams and 

Brian L. King. 98pages, $9.95 (soft

bound). Prentice-Hall, Inc. , Englewood 

Cliffs, NJ. 
Simplicity is the key to this book . 

Without any special training or prior 
knowledge, you can use it to take full 
advance of VisiCak's commands and 

functions. This book provides specific 

examples of problem solving and 
shows you how to customize those 

examples to utilize the information 

that they provide in solving your own 

problems. It contains instructions 

that are written in plain English and 
step by step logic functions that are 
clearly spelled out. 

This book gives the opportunity to 

realize some of the power of the Visi

Cak program and the importance 

that it can be in the everyday opera

tion of your computer system. Busi

ness owners, educators, engineers or 

anyone who has problems that can be 
solved with the use of numbers and 
logic will find that literally hours and 

days can be saved and put to more 
productive use. 
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Understanding Digital Logic 
Circuits, by Robert G . Middleton. 3 92 

pages. $18.95 (softbound). HowardW. 

Sams & Co .. Inc.. Indianapolis. IN. 

This practical handbook starts 
with an overview of the "anatomy" of 
digital logic diagrams. In the second 

chapter, additional logic gates and 
circuit operation are described and il

lustrated . The sixth chapter covers 

additional flip-flops and monostable 
circuitry. The related area of digital 
counters is covered in the eighth 

chapter and continued in Chapter 9 
with discussion and examples of fre
quency dividers. Chapter 14 includes 

explanations of binary multiplication 

and division while the important 
topic of shift-register memories 
random-access memories and read
only memories is covered in Chapter 
15. This book contains a total of 1 
chapters. 
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Model 
1200 

Priced 
Under 
$2000 

WITH SCAN-TRON PAGE READERS YOU ENTER DATA DIRECTLY 
FROM THE SOURCE DOCUMENT* TO YOUR COMPUTER 

The Scan-Tron Model 1200 OMR Data 
Entry Terminal offers a simple LOW COST 
solution for many applications in 
education, business, government and 
health care. 

Now at a price competitive with a card 
reader, you have the flexibility of scanning 
documents of all sizes (up to 8½ x 14}. In 
addition, Scan-Tron offers a wide variety of 
standard off-the-shelf forms. 

The Model 1200 is designed to be 
flexible, accurate and reliable. Its compact 
desk-top design and simplified operation 
makes it easy for non-technical personnel 
to use. 

*Scan-Tron's Printing Division produces custom and stock input 
forms (Source Documents) for many thousands of customers. 
Complete forms design is provided by our national network of 45 
branch offices located in all principal cities. 

TYPICAL APPLICATIONS 
Education ** 
Admissions and Registration 
Attendance Reporting 
Test Scoring and Analysis 
Grade Reporting 
Surveys 

Medical 
Menu Tabulation 
Patient Billing 
Health Histories 
Psychological Testing 
Nurse Reporting 
Medical Questionnaires 
Hearing Tests 

Business 
Inventory Accounting 
Labor Accounting 
Quality Control 
Employment Testing 
Employee Surveys and Ratings 
Preemployment 

Questionnaires 
Time Card 
Meter Reading 
Service Reports 
Legal Records and Billing 
Cosmetology Billing 
Order Entry 
Demographic Surveys 

** Applications software is available from various suppliers for test 
scoring, attendance and grade reporting, surveys, etc. 

OFFICES IN ALL PRINCIPAL CITIES 

,:-, ,- ,:, l '-T ,:, ,., l I ®[DRPDRRTIDN - 1- I Ill I I\ I.Ill 
3398 E. 70th Street, Long Beach, CA 90805 

(213) 633-4051 
Toll Free (Outside CA.) 800-421-5066 

S[HN-T/~f/N® THE RECOGNIZED LEADER IN LOW COST OPTICAL MARK PAGE READERS 
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; say 
-"Pyrenees" 

The Pyrenees Mountains rise to eleven thousand 
feet along the French-Spanish border to form a 
natural barrier. There are other barriers around the 
globe, both natural and unnatural. A child learning 
geography using a microcomputer encounters an 
unnatural communication barrier -the computer 
keyboard. The VBLS1m voice-based learning system 
removes the keyboard obstacle by having the stu
dent speak to the computer in any language. No typ
ing skills are needed. The VBLS system is the 
world's first microcomputer-based instructional tool 
to incorporate voice recognition technology. The 
System, which was developed for educators and 
trainers, is an authoring system that enables virtual
ly anyone to create their own voice-based course
ware. No programming skills are needed. 
Real-time pronunciation feedback is critical to 
meaningful learning. The VBLS approach to voice
controlled teaching/learning facilitates learning by 
invoking student pronunciation of correct 
responses. The System's authoring structure is flexi
ble enough to support instructional designs for first 
graders or college students. The VBLS voice-based 
learning system reflects Scott Instruments Corpora
tion's commitment to educational excellence. 

~ ~~Q!l y /.nd~~ 
~~ fu77,r--· 

Scott Instruments Corporation 
1111 Willow Springs Drive Denton, Texas 76201 (817) 387-9514 
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Audio-Visual Equipment Direc
tory, 530 pages. $35.00, Nationa. 
Audio-Visual Association, Fairfax, VA 

Having evolved into an authorita
tive, comprehensive source of informa
tion on audio-visual and vide 
equipment and systems, this direc
tory lists over 2000 AV/video/micro
computer equipment items in a single 
volume. It provides the most recent 
and important information needed b) 
communications professionals t 
make their AV purchases easier and 
less time consuming. All listings in
clude uniform specifications for eaS} 
comparison , including price , model 
weight, capacity, accessories and 
technical details. Over 1500 produce 
photographs are also featured. 

This edition introduces four nev. 
sections for video equipment: inter
active video systems, video disc 
players, videotape edit controllers 
and tape cleaning and evaluating 
equipment. 
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Developing Computer So
lutions For Your Business Prob
lems, by Henry H. Petmohn, 15~ 
pages. $ 14. 95 ( softbound), Prentice
Hafl, Inc .. Englewood Cliffs, NJ. 

Written to answer the questions. 
How do you get the data processing 
experts to understand what is 
wanted?; How can you be sure that 
the DP experts will give you what is 
needed?; How can you get them to 

change directions if your needs 
change?; and What choices are in 
terms of cost versus services?; this 
book guides the reader in defining the 
problems. The first chapter describes 
establishing application objectives 
and definitions. The second chapter 
focuses on alternative solutions which 
can be time and dollar savers. The 
third chapter describes how func
tional requirements are established 
while the next two chapters describe 
how and where a management audit is 
desirable. The concluding chapter 
outlines trends in automation that 
can affect computer application 
plans. 
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Scott, a 
'1 lJJ y yJU may never have 1 

" ... well documented ... 
excellent even for those new to computers ... 
this courseware meets children's needs." 
Susan Chanofsky. Murray Auenue School, Larchmont. New York 

Truly effective courseware reaches beyond the motivation and 
encouragement basic to computer learning. Good courseware 
provides unique, fundamentally sound support and instruc
tion , the kind of information students need and teachers 
search for. 

That's the kind of courseware Scott , Foresman provides. 
Send for our FREE catalog . And discover new ways to 

teach and learn. 

We teach students in ways you 
may never have imagined. 

,,. 1900 East Lake Avenue • Glenview, Illinois 60025 
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Please send me your FREE catalog. I am interested in 
software for: 
D Mathematics D Reading D Science 
0 Other ________________ _ 
Microcomputer in use: ___________ _ 
D I am interested in microcomputer equipment. 
Please have a representative contact me. 

T.H.E. 1 Name, __________________ _ 

Position __________________ _ 

School __________________ _ 

School Address, _______________ _ 

City/State/ ZIP _______________ _ 



Microcomputer Directory: Ap
plications in Educational Set
tings, compiled by the staff of the Gut

man Library. Harmrd University, 318 

pages. S 15. 00. Harvard U. , Cam

bridge. MA. 
This second edition provides a 

much needed service to schools and 

other institutions just beginning to 

use microcomputers as well as to 

those institutions searching for spe

cific applications. The method em

ployed for information gathering was 

a mass mailing to schools in every 

system identified as having mi

crocomputers. Almost 1200 re

sponses were edited, combined and 

prepared for publication. Types of 

computers, software and sources of 

funding are listed. Most schools re

sponded that they presently had a 

small number of computers, had ad

ditional orders in process and plans 

for more within the coming year. Ap

plications seem to be clearly divided 

among individualized student! 

teacher initiatives, tutorials, drill and 

practice and growing administrative 

uses . The growth in simulations, par

ticularly in science and social studies, 

has not kept pace with increased drill 

and practice in language arcs/reading 

and mathematics programs. While 

great increases in the quality and 

variety of applications in schools ap

pear in this volume, it is still merely 

representative of the vast individu

alized and comprehensive use of mi

crocomputers in the nation's edu

cational institutions. It serves as the 

beginning of an important database 

that will continue to be a source of 

information and assistance. 
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Writings of the Revolution: Se

lected Readings on Software Engineering, 

edited by Edward Yourdon. 460 pages 

(softbound). Yourdon Press. New York . 

This book is a new collection of 

twenty-five hard-to-find articles that 

helped define the state of the art in 

software analysis, design and pro

gramming . Along with its compan-
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ion volume entitled "Classics in Soft

ware Engineering," the set constitutes 

a historical record of the major 

developments that revolutionized the 

software field. 
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Communications Technology 
in Education and Training, Pro

ceedings of the Fourth National Confer

ence on Communications Technology in 

Education and Training, 186 pages, 

$20. 00 ( hardbound). Information 

Dynamics. Inc .. Silver Spring. MD. 

Addressing itself to the potential of 

communications technology to assist 

trainers in meeting future training 

needs and the help which colleges and 

universities can provide, this book 

contains nine main chapters. Chapter 

One, for example, titled Overview, 

lists a Status Report from OT A (Of

fice of Technology Assessment Study) 

whose four major goals are to assess 

existing federal interest and roles, to 

determine the opportunities and bar

riers for use of information technol

ogy in the schools, to determine the 

effects of information technology on 

educational needs and to assess future 

policy options for Congress. Key El

ements of a Satellite Video

conferencing Network deals with 

"dedicated" and "ad hoc" types of 

networks. According to the author, 

"Information transfer will be the 

main line of business. The new man

darins will be the information mana

gers. The emphasis in education will 

be on process, rather than on data. 

The 1980's and 1990's possibly will 

be the most exciting decades in the 

history of the world." Other topics 

covered are: Company Use of Com

munications Technology; Computer

Assisted/Computer-Based Training 

for Industry; Multi-Media Training 

Approaches; Colleges and University 

Use of Communications Technology 

to Serve Industry; The Consortium 

Approach to Serving Industry Train

ing Needs; Building Bridges; and 

Building More Effective Industry

Academic Relationships. 
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CALL 
YOUR 
LOCAL 
DYSAN 
OFFICE 
CA: Los Angeles 

(213)907-1803 

Orange County 
(714)851-9462 
Sacramento 
(9 I 6) 966-8037 
San Francisco/Sunnyvale 
(408) 730-2145 

DC: Washington 
(703) 356-6441 

GA:* Atlanta 
(404) 952-0919 

IL: Chicago 
(3 I 2) 882-8 I 76 
(800) 323-5609 

MA: Boston 
(617) 273-5955 

* (617)229-2800 

Ml: Detroit 
(313) 525-8240 

MO: St. Louis 
(314) 434-4011 

NY: NewYork 
(212) 687-7122 

OH: Cleveland 
(216) 333-3725 

PA: Pittsburgh 
(412) 261-0406 
Philadelphia 
(609) 939-4762 

TX:* Dallas/Ft. Worth 
(817)261-5312 

WA: Seattle 
(206) 455-4725 

*Includes OEM Sales 

Dysan Diskettes are also availa 
from all ComputerLand Stores, 
Sears Business Systems Center, 
many independent computer 
outlets nationwide. 
For the location of the Dysan sa 
outlet nearest you, contact DyS< 
at: 
(408) 988-3472 
Toll Free: (800) 538-8133 
Telex: 171551 DYSAN SNTA 
TWX: 910-338-2144 





When you don't know the first thing about your new 
Apple II* you need a friendly, cheerful, easy going teacher at 
your side. And the ELEMENTARY APPLE is just that kind of 
oook. 

It sweeps away the confusion-explains your Apple in 
3veryday language-shows you how to hook it up, how to use 
the keyboard and work on the screen. 

Gently and carefully it gives you an understanding of all 
the things your Apple can do. And then, it even shows how 
3asy it is for anyone to write a simple program-provides 
::ommon sense answers about graphics, utility programs, and 
:he how and why of word processors, business programs and 
1ardware like printers. 

VISA/MASTERCARD accepted. $2.00 shipping/ handling charge. 

(California residents add 6½% sales tax) 
• Apple II is a trademark of Apple Computers, Inc . 

Yes, there's a lot of information. But, not one cha,. 
one word is dull or difficult to follow or complicated. p, 
yourself. Visit your computer store. Open the ELEME -
APPLE. Read a page of the introduction, then flip it ope 
anywhere and read a paragraph or so. You'll find it's as 
understandable, as helpful and as marvelous as we sa: 

If you, or a member of your family, is an Apple be 
this is the book you need. It'll teach you everything yo 
know, in the way you want to learn. 

Only $14.95. At computer and book stores, or: 

D 
97 48 Cozycroft Ave., Chatsworth, CA 91311. (213) 709-
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When you don't know the first thing about your new 

Apple II* you need a friendly, cheerful, easy going teacher at 

your side. And the ELEMENTARY APPLE is just that kind of 

oook. 

It sweeps away the confusion-explains your Apple in 

3veryday language-shows you how to hook it up, how to use 

the keyboard and work on the screen. 

Gently and carefully it gives you an understanding of all 

the things your Apple can do. And then, it even shows how 

3asy it is for anyone to write a simple program-provides 

::ommon sense answers about graphics, utility programs, and 

:he how and why of word processors, business programs and 

1ardware like printers. 

VISA/MASTERCARD accepted. $2.00 shipping/handling charge. 

(California residents add 6½% sales tax} 

• Apple II is a trademark of Apple Computers, Inc. 

Yes, there's a lot of informa io . Bu , not one chapter or 

one word is dull or difficu lt o follo or complicated. Prove it to 

yourself. Visit your compu er s·o e. Open the ELEMENTARY 

APPLE. Read a page oft e 1 • c• o , hen flip it open 

anywhere and read a paragrap or so. You I find it's as 

understandable, as heipful a arvelous as we say. 

If you, or a member o' o fam y, is an Apple beginner, 

this is the book you neea • 11 ·eac you everything you want to 

know, in the way you va"· ·o earn. 

Only $14.95. At coma ·er a a boo stores, or. 

97 48 Cozycroft Ave .. C a sworth. CA 91311. (213) 709-1202. 
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Discover BASIC: Problem Solving 
with the Apple II Computer , by Rick 
Thomas. 221 pages , $74.85 (teacher's 
guide & materials), Sterling Swift Pub
lishing Co. , Austin , TX. 

The overall intent of this book is to 
provide a comprehensive introduc
tion for students and teachers in pro
gramming and problem solving in
struction using the APPLESOFT ver
sion of the BASIC computer lan
guage. It is an all-inclusive, hands-on 
introduction to programming and 
problem solving. Materials described 
in this Guide are the result of six years 
of experience teaching programming 
at the secondary level and two years of 
unsuccessful use in a classroom . 

This book uses demonstration 
programs on disk for student ex
perimentation. The student is asked 
to make a change in the demonstra
tion , rerun the program and write a 
brief description of differences result
ing from the change. It also stresses 
top-down stepwise approach to prob
lem solving and is a mix of traditional 
expository teaching with interactive 
computer lab activities; reading as
signments; drill and practice; small 
group activities; and heavy emphasis 
on using the computer to solve a wide 
range of problems. Also included is a 
solutions disk with sample solutions 
to all supplementary programming 
problems. 
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Atari Pilot For Beginners, by Jim 
Conlan and Tracy Deliman , 230 pages . 
$14.95 (softbound). Reston Publishing 
Co. , Reston , VA. 

Learning how to make the Atari 
play music, display colorful moving 
pictures and do mathematics is possi-

ble with this new book. The Pilot 
computer language is designed to do 
important things both quickly and 
easily. With the use of this book , it is 
feasible to give commands in the Pilot 
language as soon as one sits down ro 
use the computer for the very first 
time. It is especially designed to let 
the beginner learn through play and 
experiment about computer pro
gramming. All of the programs in
cluded in this book were tested by 
children and beginning adult com
puter users. 
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Using the IBM Personal Com
puter, by T .G. Leu is. 239 pages. 
$18.95 (hardbound). Reston Publishing 
Co. , Reston. VA . 

The best way to learn about com
puters is by using one. This book is 
therefore written from the point of 
view of the user . Each topic is ap
proached from a "how to" perspec
tive. In fact, many of the examples 
have been photographed directly 
from the computer screen so that 
what the computer does can be seen 
exactly. 

In Chapter I, several areas where 
computers can be of benefit are 
examined , namely: word processing , 
spreadsheet calculations, general 
problem solving and database pro
cessing. These are treated in depth in 
subsequent chapters. Chapter VII 
covers a topic that promises to loom 
big on the small computer horizon . 
Database management systems are 
very important programs for reducing 
the rising cost of software . Which is 
best? In this chapter different types of 
database models are explored. In all , 
this book contains eight chapters : 
What can computers do? ; A quick 
guide to computer vocabulary; How 
to get started with the IBM personal 
computer; How to do word proc
essing; How to do spreadsheet calcu
lations; How to write your own pro
grams; An introduction to database 
processing; and How computers work. 
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tell me more 
about the alphaSyntauri 
instrument and its 
educational applications 

name 

address ___ _ 

state 

telephone 

□ I have enclosed $2.00 for a 
demo record. 

alphaSyntauri 
syntauri corporation 
3506 waverley street 

palo alto, ca 94306 
415/494-1017 
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So You Are Thinking About A 
Small Business Computer, b;, R. 
G. Canning and r. C. Leeper. SI0.95 

( softbound). Prentice-Haff. Englewood 

Cliffs. TJ. 
Specifically designed for the busi

ness person with little or no knowl

edge of computers, this book offers 

practical step-by-step guidelines for 

successfully selecting a small com-

They have a lot in common. 
Mr. Franklin enjoys a reputation 

for being innovative, totally unique 
and decidedly ahead of his time-so 
do our DC580AE and RP555. 

These highly functional 
reader/printers are the product of 
America's leading, most technologi
cally advanced micrographic products 
manufacturer, Micro Design. Thou
sands of value-conscious businesses 
have shown them the ultimate sign 
of respect-they bought them! 

Check Micro Designs DC580AE 
... State-of-the-art dry reader/ 
printer that actually cuts your copy 
costs! Exclusive Auto Exposure 
Assist delivers highly readable 
copies the first time through without 
manual adjustment. Requires no 
costly dry silver supplies. And the 
DC580AE is energy efficient ... 
no warm-up time. 

Micro Design RP555 ... Finest 
value on the market! Newly 

puter system and using it in daily 

office routines. It explains how com

puters work , what they can be used 

for and how to use them most ef
fectively to save time , money and ef

fort in day-to-day office procedures . 

In addition to essential computer def

initions , checklists, worksheets , and 

a list of leading computer supplies. 

this guide includes expert tips on how 

redesigned for extended use-life. 
8½"xll" copies in 8 seconds for 
less than 5 cents each. Full 11" x 11" 
screen for source or¾ COM. 

Both reader/ printers feature 
new "snap-on" carriers which accept 
fiche, jackets or aperture cards. 

For even faster information 
retrieval, add Micro Design's new 
motorized, electronic rollfilm drive. 
Separate, solid-state precision speed 
controller provides low- to high
speed scanning at up to 5 ft./sec. 

Our sales and service facilities 
are conveniently located throughout 
the country. Ask for Micro Design 
whenever you're looking for the 
finest value in reader/ printers. As 
Ben Franklin put it, "A penny saved 
is a penny earned'.' 

MICRO DESIGN 
DIVISION OF BELL & HOWELL CO. 

857 West State Street• Hartford, Wisconsin 53027 

414/673-3920 
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co select software for specific com

puters and how to contact vendors 

and consultants. 
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Microcomputers in the Schools, 
edited b; James L . Thomas , 300 pagt" 

(softbound). TheOryxPress, Phoenix, AZ 

This volume is a key resource for 

schools with microcomputers alread. 

in service as well as for those plannin~ 

to acqui re them . It begins with an 

original State of the Art essay on th 

dewlopment and use of m1-

crocom puters in schools. It ther, 

mo\'eS to main divisions titled Gen
eral Applications, Hardware, Soft

ware and Trends and Issues. Helpfu. 

appendices include Glossary 
Terms, Resources and Shoppine, 

Guide, Funding Sources and Person
and Centers Active in Micro Usage 

1Iicrocomputers in the Schools als 

features an extensive bibliograp~· 
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Picture This Too!, by David D 

Thornburg. 224pages(spiral), $14.95 

Addison-Wesle;,. Reading, MA . 

Exploring the exciting possibilitie: 

for kids of all ages to learn to use the 
personal computer, this book com

bines two remarkable contempora1; 

educational tools , Apple Super

PILOT and Turtle Geometry, to heir 

readers learn to solve problems, create 

pictures and invent games using the 

Apple II computer. 
SuperPILOT is a powerful com

puter language , simpler than BASIC 

that allows kids to talk with the com
puter. Turtle Geometry is a compute~ 

graphics technique, incorporated 1r 

the SuperPILOT language , that en

ables kids to create pictures in fu,. 

color in a myriad of designs. · 

The author builds this imaginative 

book on the premise that children anc. 

adults alike can not only learn to use ~ 

computer but can invent programs c· 

their own. It is the modern replace

ment for coloring book and crayons 
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Software And Services Source
book, by Ruth K. Koofish. 500 pages. 

$125.00. Information Sources. Inc., 

Glenvieu . IL. 
This reference book lists which 

software programs are compatible 

with which hardware, the operating 

systems, languages, terms prices, 

training availability as well as the 

names, addresses and phone number 

of each vendor and covering software 

relative to IBM, Apple, DEC, Com

modore, Honeywell and others. The 

limited edition of this sourcebook is 
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Armchair Basic, by Annie and 

David Fox. 180 pages, $11 .95 (soft

bound). Osborne/McGraw-Hill, Ber

keley. CA. 
An introductory book on the most 

popular of all microcomputer lan

guages, BASIC, is available. It is 

written specifically for beginners who 
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do not have access to microcomputers 

but wish to become familiar with 

programming concepts. According ro 

the authors, "Armchair Basic is writ

ten with humor and compassion for 

the computer neophyte, who, due to 

· math phobia and other like maladies. 

has, until now, successfully resisted 

all conversion attempts made by 

computer enthusiasts. It is dedicated 

to the proposition that 'Anyone Can 

Learn Programming' and is designed 

for the casually curious as well as the 

utterly baffled individual who is fi 
nally ready to join the computer re\O

lution." 
Following a brief description of the 

working parts of a microcomputer 

systems, concepts such as Yariables. 

data input, if/then statements. con

trolled loops, random numbers. 

read/data statements, subroutines are 

discussed. Also included is a cha er 

on the future of computers. 
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Layman's Guide to the Use of 
Computers in Education, by Dr 

S)fzia Charp et al. 61 pages, $4.0 

{softbound). AEDS. Washington, DC 

A revised edition of this guide 

partially funded through a grant frorP 

the Digital Equipment Corporation 

was authored by Dr. Sylvia Charp 

Director of Instructional Systems 

chool District of Philadelphia 

Henry Altschuler and Richar 

o·oraz10. also of the School Distric 

of Philadelphia; Dr. William Boze

man. Educational Administration 

CniYersity of Iowa; and Dr. Denn. 

puck. Chairman, Department v 
.-\dminiscration and Supervision 

Uniwrsiry of Houston. Major topic 

include: Computers in Instruction 

Main Components of a Computer Sys

tem. The Language of the Computer 

.-\dminiscrative Applications an 

Hisrorical Perspective. 
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The Rhino 
A moving force in the field of 
robotics. Dedicated to providing 
superior robotic experience 
for those destined to meet 
the challenge of increased 
productivity. RHINO! Rugged 
and reliable. The leader in 
robotic systems for education, 
research and industry. 

Rhino Robots, Inc. 
308 S. State St. 
Champaign, IL 61820 
217 / 352-8485 
TWX 910 245-0151 

RHINQ 
R O B O T S 





Discover BASIC: A Student's 
Guide to Problem Solving in 
BASIC, by Rick Thomas. 94 pages. 
$5.95 (softbound). Sterling Swift Pub
lishing Co., Austin, TX. 

Used in conjunction with "Dis
cover BASIC: Problem Solving with 
the Apple II Computer," this work
book has eight units: Output, Nu
meric Variables; Decisions; Look the 
Loop; String Variables & Graphics; 
Simulation; Color Graphics; and Lists 
and Tables. Each unit introduces the 
student to its objective and leads logi
cally, smoothly to more sophisticated 
applications in the next unit. It be
gins with demonstration programs 
followed with reading assignments. 
Next in each unit are written exercises 
and simulation runs. The student 
then selects one of the problems pre
sented in the unit (or writes his own) 
and writes a program to solve the 
problem on the computer. 
Circle No. 135 on Inquiry Card 

Educational Software Direc
tory: A Subject Guide to Micro
computer Software; compiled by 
Marilyn]. Chartrand and Constance D. 
Williams. 292 pages, $22.50. Corpo
rate Monitor, Inc., Littleton, CO. 

Now that many schools are utiliz
ing computer technology to support 
the educational objectives of the 
school, there is an overwhelming 
need for access, by subject, to the 
abundance of software being pro
duced. This directory not only pro
vides excellent subject access to this 
software bur also offers additional in
formation which will be of significant 
value to educators. 

The directory contains information 
on over 900 software packages (more 
than one program sold as a set) and 
programs for as many different micro
computer systems as can be iden
tified. Part One of the directory con
tains the listing of the software, ar
ranged alphabetically. Software in
cluded fall into three types: programs 
used by students; software used to 
create programs for students; and 

programs used by the teacher for 
demonstration purposes. Each entry 
includes che name of the software 
package or program. publisher. grade 
level. for mac. hardware re
quirements. programming language . 
price and a lengthy annocacion . The 
second part contains che publisher 
and distributor listing. including che 
name , address, phone number and a 
description of che company's produces 

and previewing policies. An anno
tated bibliography of sources which 
will aid in implementing computer
assisted instruction in the curriculum 
is contained in Part Three . 

Another feature of this sourcebook 
is its specific subject index, which can 
be used in conjunction with cur
riculum planning. An index by title 
is also included. 
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A BRITANNICA Exclusive ... 

This is the one "on-computer" awareness 
program that deserves to be taught as 

"Computer Literacy"! 

UNDERSTANDING 
COMPUTERS 

BRllMnlCA 
CO,.,,PUTER BASED 
LEARNING 

No matter what level of computer awareness you are trying to reach, 
Understanding Computers will teach more ... faster . .. 

and more completely than any other. 
With Understanding Computers, students don't just "learn about" 

computers, they actually experience many different computer 
applications, including \Yord Processing, Data Base Manipulation, Flow Charting, BASIC, Energy '.\1anagement, and over a dozen more! 

Two Way, "Hands On" Experience 
Understanding Computers is made up of 60 different activities, 

half of them being actual computer applications and the other half, related workbook actiYities. Even beginners-and non-typists-gain 
confidence as early as lesson # 1 and emerge from the program 

Computer Confident ... Computer Literate . .. Computer Prepared! No other program does as much as well. Try it with your students and see. 

We're Part of the Way You Teach! 
All Britannica courseware is easy-to-use, even by teachers and students who are unfamiliar with computers. Extensive Teacher Guides are included. 

To learn more about Britannica Courseware, 
call TOLL FREE 1-800-554-9862 
(In Georgia, call collect 1-404-257-1690) 

or wnte: 
Encyclopaedia Britannica Educational Corporation 

425 North Michigan Avenue/Dept IOA Chicago, Illinois 60611 

Circle No. 33 on Inquiry Card 
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For professional tape users, it used to be 
that stepping down to half-inch video tape 
also meant stepping down in color quality 

But that was before Scotch~ half-inch 
videocassettes with Color Plus oxide. 

Now you can give your productions bright, 
brilliant color that no other half-inch tape can 
beat. Not even competitive high grade tapes. 

3M's Color Plus oxide sets a standard for 
the industry for color signal-to-noise and broad
band signal-to-noise. 
The result is better 
picture quality, more 
brilliant color and more 
realism. We've got the 
test results to prove it. 

But the advantages 
of our half-inch tape 
go beyond color. You'll 
also get professional 
recording features like 
fewer dropouts, low 
headwear and extended 

" Scotch " is a registered trademark of 3M © 3M Company, 1982. 

stop motion capability The same character
istics that have made our 2", 1" and ¾" tapes 
the leaders in the professional market. 

New packaging plus a convenient label-
I ng and hanger storage system make our 
half- nch tape professional right down to the 
last deta .. 

But to get the true picture of our improved 
half-inch v1deocassettes you just have to try 
them. They're available in both Beta and VHS 

formats from your 
authorized dealer of 
Scotch Video Tape. 

Or ask your 3M 
Sales Representative 
for more information 
and test results on 
Color Plus half-inch 
tape. You'll get a free 
Color Plus painters hat 
as a bonus. 

Magnetic A/V 
Products Division/3M 

Join us at the COMMTEX show, (NAVA and AECT) Jan. 21-24 in New Orleans, Booth No. 334 



SCOTCH HALF·INCH VIDEOCASSE1TES. 
NOW WITH COLOR PWS. 

3M hears you . . . 

3IVI 



Software& 
It does not require the use of a serial 

interface card. It plugs directly into 
one of the I/0 sloes inside the com-

Co 
purer for full or half duplex comu rse ware municacions ac either 110 or 300 bits 
per second . Software compatible with 

ocher Apple II smart modems, chis 

Robotics Training: A job-related 

robotics training program designed 

to educate and train robotic applica

tion technicians will be available to 
vocational/technical schools , junior 

colleges, major manufacturers and 

others interested in establishing a 

robotics training program. The Len
nox Robotics Training Program 

teaches students co select, program 

and assemble robots. Students also 

receive instruction in maintaining 
and troubleshooting robotic in

stallations. Instruction materials con

sist of manuals, video cassettes , and 

overhead transparencies. The robotic 

equipment available includes single 
arm, double arm , box arm , D.C. 

servo-robots, and hydraulic servo

robots . The course also utilizes man

ual control switch boxes, pro

grammable controller trainers and 

industrial or process control com
puters. The program is structured for 

easy integration into existing 

Electro-Mechanical , Process Control 

and Engineering or Mechanical 

Technology programs. Lennox Educa

tion Products. Vallar. TX. 

Circle No. 312 on Inquiry Card 

User-Friendly Model For Apple 
II and Apple II+: Model II features 

complete menu-driven software with 

user prompts at all levels of command 

entry and keyboard dialing for ease of 
operations. 

58 JANUARY, 1983 

unit provides crystal-controlled , di
gital transmission and reception of 

data ro other Bell 103-cype equip

ment with a high degree of accuracy. 
It is equipped with firmware for 

direct communications from a "bare 

bones" computer and comes with a 
software disk containing various util
i cy programs including the terminal 

program. This FCC-registered unit is 
also equipped with a built-in speaker 

to allow audible monitoring of call 

progress as well as auto-dial and 
auto-answer. Multi-Tech Systems . Jnr . . 

New Brighton. MN. 
Circle No. 308 on Inquiry Card 

Write-On!: is the easiest co use word 

processing system for any Apple 
computer. The human engineering 
designed into the system assures chat 

a student, secretary or instruccor can 

master it in less than one hour. The 

Write-On! user's manual is a series of 

seep-by-step lessons on the use of the 
system's many powerful features and 

contains specific examples showing 

how to use chem . The examples men
tioned in the text are included on the 

Write-On! diskette and the user's 

manual has a complete table of con

tents, index and pullout quick refer

ence card. Listed are some of the fea
tures which make Write-On! the 

practical solution to many writing 
needs: edit the text using simple, easy 

to remember commands ("C" means 
Change , "I" means Insert , etc.), set a 

moveable "outline" left margin, with 

up to IO levels of indentation, string 
together up to 100 files on several 
diskettes when printing (a 700 page 
novel can be printed in a single run) 

and read , edit and print text files cre

ated by other programs or word 

processing systems. Datamost, Chats

worth, CA. 
Circle No. 179 on Inquiry Card 

Quadratic Equations Course
ware for the TRS-80®: The n 
Quadratic Equations coursew 0 

-

(26-2623) offers practice in soh·,-= 
quadratic equations to secondary ar~ 

college-level math and science s ~

dents using the TRS-80® m -

crocomputer. It allows students to --

lect practice problems from five are-
- equation recognition, coefficie-

recognition, discriminant evaluacic::: 

determining the type of roots ar 

evaluation of roots. The program -

fers positive reinforcement for corre-

answers and hints for a second try .
the event of incorrect answers. Scc:

reporcs are provided to enable st-

dents to track their progress. 

The accompanying program ma-
ual has a User's Guide to introdu -

the student co the program with -

hands-on demonstration plus a Co-:
cepcs section which offers a review · 

math concepts required to use fr 

program. 
Quadratic Equations requires -

TRS-80 Model I or Model III 16. -
tape system or a Model I or Model L 
disk system with a minimum of 3_:

and is compatible with the Rad _ 

Shack Network systems . Radio Shae; 

Fort Worth. TX. 
Circle No. 314 on Inquiry Card 

MANMAN On VAX Series: 
Turnkey manufacturing informatie

systems are now being supplied o

DEC minicomputers. A manufactu:
ing and financial software syscer. 

known as the MANMAN Informa
tion System currently runs on the Hr 

3000 series and is now offered to 

on VAX series of32-bit superminis 
an additional line of hardware 
It has been completely rewritten -
operate on the VAX system in naci, ~ 

mode and uses DEC's database man

agement system , DBMS 32. To ch~ 

user , however, the system performs 
identically as it does on the HP 300 
where it uses HP's IMAGE database 

manager. Ask Computer Systems, Inc 

Los Altos. CA. 
Circle No. 307 on Inquiry Card 



Now you can add a dynamic real-world dimension to your 
computer curriculum. 

Focusing on real business situations, Digital Equipment 
Corporation has produced a series of video-based computer 
courses that are highly involving. They bring your students 
face to face with computer technologies as they are 
actually applied in business and industry today. 

Computers are presented not as the complex devices 
of programmers and analysts but as tools for managers, 
giving your students the broad business perspective they 
need. A wide range of topics is covered-from basic 
computer concepts and terminology to state-of-the-art 
applications in subject areas like programming and office 
automation. 

Actual case studies, on-the:job interviews and lively 

graphics make the learning experience fast-moving, stimu
lating and highly visual. Videotapes are supplemented with 
detailed reference books. Both are designed in a modular 
format to give you maximum flexibility in curriculum plan
ning and scheduling. 

The materials are based on the vast teaching and 
training experience of Digitals Educational Services. The 
information presented is valid for any computer environ
ment - regardless of the brand or type of equipment-and 
can form a solid foundation for a variety of academic 
and professional development courses. 

Find out for yourself how your students react to this 
real-world approach to computers. Send today for our 
special Preview Videotape-featuring a selection of 
excerpts from the series. 

FROM THE EDUCATIONAL SERVICES 
EXPERTS OF ONE OF THE WORLD'S LARGEST 

COMPUTER COMPANIES 
----------------------------, Show me what Digital's new real-world computer education series is all about. 

D I enclose a $25 check for the Preview Videotape ( deductible from 
my first purchase). I would prefer: - ¾" - Y.1" VHS cassette format. 

D Please send me literature. 

I 
I Name Street 
I 
I Title City/State/Zip 

I ------------- ---'~~--------:== I Institution/ Company Phone Number THERW13 

I Mailtooayto Digital Equipment Corporation. P.O. Box 625. Rockville Centre. New York 11571 
L--•••••••••••••••••••••••••••••••-J 

© Digital Equipment Corporation 1983 



Exercises utilizing Distributive 
Law , binomials, trinomials , 
substitution , division of terms 
and more. At level three 
9,488,581,263,360 examples can 
be generated. $29.95. 

SPECIAL PRODUCTS 
AND ALGEBRAIC FACTORS 
Develops skill, accuracy and speed when working 
with Distributive law, bi-, tri-, and quadrinomials, 

plus exercises on factors. $29.95. 

ARITHMETIC DRILL AND PRACTICE 
Pract ice 4 mathematical functions individually or in combina

tions, and race with time. A playful way to learn. $15.95. 

LOGIC AND EUCLIDEAN GEOMETRY 
Teaches 9 main forms and exceptions and offers exercises on angle logic, 

picture/symbol logic, mixed or random. Also gives brief history. 

$29.95. 
•Requires Apple II Plus 48K 

AVANT-GARDE CREATIONS 
P.O. Box 30160 
Eugene, OR 97403 
(503) 345-3043 

RODUCTORY 
EBRA 

tha 
aders Serles 

!3n-ll= n+6 -1 
5clb\:•x7n 
4x +12 
13 = 8 

CREATION.../" 

Circle No. 64 on Inquiry Card 

TK!Solver and TK!SolverPacks: 
TK!Solver is an interactive per
sonal computer product that solves 

engineering and business problems 

without programming. The program 

allows the user to sec up problems . 

vary assumptions, find solutions, and 

display results. All facilities needed 

to solve the problems are built-in and 

need not be developed by the user _ 

TK!SolverPacks are application pack

ages for use with the TK!Solver pro

gram. Each contains several pre
defined models co solve particular 

problems in a given field. Each has 

pre-sec equations, cables, and values 

for solving chat particular problem 

Software Arts, Inc. , Wellesley, MA. 

Circle No. 279 on Inquiry Card 

Motivational Film For Hand
icapped Children:HI, l 'M DAN. a 

new 9-minuce film designed for both 

handicapped and non-handicapped 

children, is the story of a young. 

hearing-impaired boy and his at

tempts to join in regular playground 

games with the neighborhood chil

dren. Presented without one word o -

dialogue, the film illustrates the im

portance of determination and desire 

in overcoming a handicap, while 

demonstrating co non-handicappe 

children chat the capabilities an<1 

problems of their handicapped peers 

are highly similar to their own. MT, 

Teleprograms Inc .. Northbrook, IL. 

Circle No. 286 on Inquiry Card 

College Board 1983 SAT Exam 
Preparation Series - Includes 

42 programs covering vocabulary 

reading comprehension, word rela

tionships, mathematics and the test 

of standard written English. It 1 

available for Apple, Atari, Commo

dore, Franklin, IBM and Radio Shae. 

microcomputers. 
Standard features include indivi -

ualized diagnostic capability and 

unique logical design chat uses arttf

cial intelligence techniques to cus

tomize exam preparation for each in

dividual user. Krell, Stony Brook. J\T 
Circle No. 172 on Inquiry Card 



Solving and Graphing Func
tions: Ultra Function Plot enables 
the user to create and print out graphs 
of arithmetic functions by inputting a 
formula and the type of graph de
sired. Options of graph types include 
sine, cosine, line graphs, parabolas, 
quadratics, polynomials, bell curves 
and more. The system will also calcu
late asymptotes, areas under a curve, 
intersection of two curves, X and Y 
Tables and solutions to equations . 
Ultra Function Plot requires an Apple 
II Plus 48K. Avant-Garde, Eugene, OR 
Circle No. 275 on Inquiry Card 

The Draftsman: A general 
graphics program for the IBM PC, it 
makes it fast and easy to produce pre
sentation quality charts and graphs. 
It can generate standard graphs with 
minimum input from the user. Screen 
images can be in a variety of formats , 
including VisiCalc DIF files. The 
Draftsman is user-friendly. All input 
is via menus . No special language or 
command syntax needs to be learned. 
The entire user manual is stored on 
disk and can be viewed either sequen
tially or at random. Help (function 
key 10) can be entered at any time for 
specific information relating to the 
task at hand. Designed strictly for use 
on the IBM PC, it runs with 64K of 
memory ( 128 is recommended), a 
color/graphics monitor adapter and 
two disk drives. Starware, Washing
ton, DC. 
Circle No. 196 on Inquiry Card 

New Elementary Math Pro
grams: A series of 8 new elementary 
mathematics software programs for 
the Versator educational computer 
include: Counting Patterns I for 
grades K-2 which provides practice in 
counting by ones, tens, fives and twos 
using one and two digit numerals; 
Counting Patterns II , for grades 2-4 , 
advances the level by presenting three 
and four digit numerals . In both of 
these programs , students supply the 
missing numeral in a sequence of 
three to six numerals. Number Pat
terns provides students in grades 2-6 

with practice in recognizing missing 
numbers in increasing and decreasing 
numerical sequences utilizing one to 
nine increments. Comparing um
bers I and II, which provide drill and 
identifying numbers that are greater 
than or less than other numbers , is for 
grades 1 to 6. These two modules 
require skill in addition , subtraction. 
multiplication and division. Also in
cluded in each program are lessons in 
identifying odd and even numbers . 
Place Value I and II , for grade lewis 
1-3 and 3-5 respectively , include 
identifying placement of numbers in 
the ones, tens ; hundreds and 
thousands position. umber Con
cepts provides practice for K-2 stu
dents in identifying corresponding 
symbols and numbers , reading nu
merals and recognizing and identify
ing ordinals. Centurion Industries In c .. 
Menlo Park. CA 
Circle No. 192 on Inquiry Card 

Audiovisual Training Program 
In IR Spectroscopy: The train
ing program IR-101, Principles of In
frared Quantitative Analysis, is avail
able in either slide/tape or videotape 
format. It describes a systematic ap
proach to performing quantitative 
analysis in solution. It discusses mea
surement errors and their effects on 
precision and accuracy. Multi
component determinations are illus
trated with the analysis of a five
component mixture . Savant. Fuller
ton, CA. 
Circle No. 303 on Inquiry Card 

Self-Study Training Course: A 
computer-aided instruction self
study course, this training program 
uses the IBM personal computer to 
teach the functions, features and op
eration of the computer. It quickly 
provides IBM personal computer 
users with an understanding of the 

system and its capabilities. It is de
signed for professional people, small 
business managers, corporate execu
tives, managers and others with or 
without data processing knowledge. 
The package consists of six stand
alone, self-paced learning modules, 
or courses, each of which is easy to 
understand and use. Course titles in
clude: Major System Components, 
Csing the Keyboard of the IBM Per
sonal Computer, Basic Computer 
Concepts, Using the BASIC Com
puter Language , The Disk Operation 

ystem (DOS) and Problem Determi
nation. In addition co the six CAI 
course modules , the package contains 
a 143-page workbook and a ready
reference checklist of the steps to be 
followed for using the courses on the 
IBM personal computer. The work
book can be used as a study guide 
between training sessions and as an 
ongoing reference source. Computer 
Systems Research , Avon, CT. 
Circle No. 178 on Inquiry Card 

EDUCATIONAL SOFTWARE FOR 

APPLE II® g~ 
Hartley · 
Courseware, Inc. 
Dimondale, Ml 48821 ··•· 

616-942-8987 A
O 

• II, '.., 
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To punish or not to punish ■ ■ ■ 

If detention was made the " industry standard" punishment for 
mishandling diskettes, there would be a lot of adult computer 
professionals staying after work. Any way you look at it, bad 
disk care is expensive. Floppy diskettes are expensive from the 
start , and their value grows as information is added to them. 
Disk drive problems can make your computer expensive in main
tenance and loss of valuable programs. 

Alternatives. There is now a way to network Apple] [ computers 
so that the only workstation requiring a drive can be placed on 
the instructor's desk. Networking has long been a term 
associated with very large and advanced computer systems. The 
term refers to the interconnection of multiple display terminals 
to a central intelligence or host. These same features are now 
scaled down to the personal computer level. 

At a cost way below that of individual disk drives, the Remote 
Operating System from Softworks allows up to 127 users to 
ut ilize disk storage from one central computer. The central 
Apple can accommodate from one to eight floppy diskette 
drives, or various popular hard disk drives made for the Apple. 

For the Instructor, life is made easier by allowing all system 
utilities and configurations to be performed from the central 
computer. You can simply use the central Apple and its disk 
storage to handle all requirements for loading, saving and run
ning programs. Running only one diskette provides more pro
gram control as compared to loading multiple copies into each 
separate system. And your main Apple can either monitor activ
ity, or be cleared for normal operation with two keystrokes. 

The central computer contains a 3" x 5" circuit card through 
which the Remote Operating System is loaded and transferred 
to the remotes. The remotes, each containing a Remote Circuit 
card, are connected to the central Apple in a daisy chain via 
cables. 

For the Student, remote computers have access to Applesoft , 
Logo, Machine Languages, Integer programs and data files at 
the central computer using standard DOS commands. Soon the 
popular languages of CP/M ® , Pascal and FORTH will also be 
added. 

Apple & Apple II are registered trademarks of Apple Computers. 

CP/M is a registered trademark of Digital Research 

Logging on to the remote system requires entering a User 
Password which enables access to the network, determines 
what part of the system's data storage will be available to that 
station, and triggers a Turnkey Command which automatically 
runs the first program. Simultaneous access attempts are han
dled by a wait mode until the disk becomes available, or the 
user cancels his command. 

Students enjoy full access to standard DOS commands (with the 
exception of INIT) plus add it ional commands and utilities unique 
to ROS: 

• FEED for mass load ing one program to multiple 
remotes simultaneously. 

• A simulated " in-use light " signals disk activity or wait 
mode status so the user can tell what is happening 
even when the disk drive is out of sight. 

• All standard DOS error messages and recovery are 
implemented plus special messages unique to the 
network. 

• A system uti lity program called SPEED wh ich makes 
access to data on floppy diskettes almost as fast as a 
hard disk. Th is also reduces wear and tear on fragile 
disk drives. 

For everyone, set-up software is provided with the system soft
ware. Among the other advantages are that the future expansion 
of system capabilities can be made through software only, and 
that pri nter output is not restricted to the host Apple, but rather 
is available from both the central and remote computer. 

)Q)I 
fNTIRNATIONAL 
SYSTEMS 

7741 E. Gray Rd., Suite 2 
Scottsdale, Arizona 85260 

For more information, call or write: 
Softworks, 7741 E. Gray Rd ., Suite 4, 
Scottsdale, AZ 85260,(602) 998-3986, 
or see your local Apple dealer. 

Circle No. 60 on Inquiry Card 
I 
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Language for Atari: Tiny-c pro
vides an easy-co-use , easy-to-modify 
programming environment for suita
bly equipped Atari home computers . 
It requires 48K of RAM and at least 
one disk drive . Tiny-c includes the 
portable Program Preparation System 
for ease of software development . The 
package includes a comprehensive 
user's guide which serves both as an 
introduction to structured p rogram
ming and as a Tiny-c reference man
ual. Optimized Systems Software , Inc . . 
Cupertin?, CA. 
Circle No. 199 on Inquiry Card 

BUil T-IN LINE SWITCH: De
signed for high speed , wide range 
protection against equipment mal
functions and data losses caused by 
power line surges , the Surge Sentry 
features a built-in on/off master 
switch for conveniently activating the 
unit's six receptacles. 

Responding co surges within pico
seconds and with raced dissipation of 
1,000 ,000 watts at 100 micro
seconds , this model has the fas tes t 
response and widest overvoltage ab
sorption capability of any such de
vice. The compact unit also has the 
ability co clamp any voltage rise of 
more _than 15 % above peak nom inal. 

It incorporates a neon monicor 
light that signals any condition ocher 
than performance at full specifica
tion. Because the SurgeSentry oper
ates in parallel with the power line 
and is not load-bearing , downline 
equipment continues co operate un
harmed should the unit cease co func
tion . RKS Industries. Scotts Valley . CA . 
Circle No. 350 on Inquiry Card 

TaskMaster: is a single software 
program with word processing, data 
communications , database manage
ment , telexing typesetting , printable 
bar graphics and on-screen math 
capabilities. · 

TaskMaster's list processing sup
ports sort , select , merge and label 
printing functions . The data com
municat ions facili ty supports asyn
chronous ASCII communications up 
to 19. 2 K baud. The database mana
ger allows selection of specific rec
ords , fields within specific records , 
calculation on those fields or records 
and tabulation of specific records or 
fields . It also allows the creation of 
database files from W P fi les and vice 
versa. 

The word processor features on
screen calculat ion , proper handling of 
superscripts and subscripts in scien
tific notat ion , true proportional spac
ing , a multi-level hyphenation fa
cility wi th an internal prefix and suf
fix dictionary, and fast execution be
cause it is written in Macro- 11 to 
ut ilize core memory. The next release 
will feature virtual core memory to 
allow very large files . TaskMaster 
supports a variety of terminals and 
many different printers . Dawn Com
puter Corp., Studio City. CA. 
Circle No. 311 on Inquiry Card 

Plato Computer Literacy - In
troduction: T his lesson is a founda
tion for a full curriculum in computer 
literacy or simple programming. It 
gives a brief int roduction to the his
tory , uses and issues surrounding 
computers in today's society, pre-

sented in a friendly , non
intimidating manner with couches of 
humor and simple supportive 
graphics . Designed fo r junior or 
senior high and vocational school stu
dents . Control Data Publishing Co .. 
San Diego. CA . 
Circle No. 313 on Inquiry Card 

EDUCATIONAL SOFTWARE FOR 
APPLE II® 

Hartley p,~ Courseware, Inc. 
Dimondale, Ml 48821 ./ 

616-942-8987 ---- 0 
• (I, I., 
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Computer-Assisted Instruc
tional System: A softv:are system 
for schools and industry that allows 
non-programmers to develop courses, 
the CAN-8 was designed for use on a 
Honeywell DPS 6 small computer 
and can accommodate up to 128 si
multaneous users. CAN-8 is adapta
ble to the needs of schools at all levels, 
from grades to college. The DPS 
6/CAN-8 instructional system is a 
tool for academic instructors and 
training directors facing the sizeable 
task of rapid development of course 
materials to meet a wide variety of 
student needs. Honeywell, Inc. , 

Walt ham, MA. 
Circle No. 200 on Inquiry Card 

The Apple Grade Book: The re
vised edition of this book, version 
2. 5, is now available. The new fea
tures of this K-college grade man
agement system includes an optional 

grade weighting system, an ele
mentary school option of keying in 
names once for a series of subject 
areas, class size to a maximum of 80 
students and up to 3 5 activities per 
student. Also new is the availability 
of obtaining a listing of students ab
sent from tests and other activities. 
J&S Software, Port Washington, NY. 

Circle No. 292 on Inquiry Card 

Computerized Resume Prepa
ration - Interactive Resume, avail
able for Apple, TRS-80, CP/M and 
IBM PC owners, provides a fast reli
able tool for upgrading resumes. Re
sumes can be tailored to meet the 
needs of each particular job opportu
nity. Interactive Resume is user
friendly and through a series of special 
questions resumes are built automati
cally. Single Source Solutiom, Concord, CA. 

Circle No. 165 on Inquiry Card 

MPUTER 
PROGRAMS 

MCE has superior microcomputer 
programs In Basic Living Skills. MCE 
field tested programs are sophisti
cated yet simple to use. These cost 
effective programs are applicable 

_ to special ed., voe. ed ., home eco-

_Jc nomics, functional math and consumer 
ed. among other curriculum areas. 

Eighteen programs are available from $44 .95 for Apple II ~ They feature: 

branching to individual reading and ability levels, a variety of Instructional for

mats, vivid color graphics and advanced teacher control options. 

For free catalog or name of local dealer, CALL TOLL FREE (800) 421-415 7 

(in Michigan call collect (616) 345-8681), or mail coupon. 

Ill 
"'•' 

® 

MCE INC 
157 S Kalamazoo Mall 
Kalamazoo. Ml 49007 

MICROCOMPUTER 
EDUCATIONAL PROGRAMS 

:::;send MCE catalog '.]Request demonstration 

Name _______ ____ ___ _ 

Name of School _ ____ _______ _ 

Address ______________ II 

City. ____ __ _ State __ Z,p __ _ 

Phone _________ Best t1m~---

Circle No. 32 on Inquiry Card 
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User-Oriented Graphic Soft
ware - This high resolution, color 
graphics systems with a variety c: 
sophisticated, user-oriented software 
packages can be used to display color 
or black-and-white images with up re 
754 x 482 point resolution on a high 
quality RGB monitor. The packages 
include: Slidemaster, which allows a 
user at a workstation consisting of any 
Cromemco microcomputer with 
graphics capability and a digitizing 
tablet and pen to create images inter
actively; Fontmaster, a character gen
erator software package, allows a user 
to interactively design his own fonts. 
and a graphics system that decreases 
programming time. Cromemco , Inc . 
Mountain View , CA. 
Circle No. 176 on Inquiry Card 

Quic-N-Easi AG: is a complete and 
thoroughly documented new method 
of writing applications without pro
gramming. When using Q-N-E, it 
really will be programming, but not 
in the usual tedious way. The fill-in
the-blanks method of programming 
introduced by Q-N-E is so 
straightforward that the average 
business professional can use it im
mediately - without any prior com
puter experience. The skill level re
quired to create custom application 
with this method is about the same as 
is needed to use a word processor or a 
spread sheet program. In this system. 
there is no difficult computer lan
guage such as BASIC to learn , no 
confounding computer hocus pocus 
to master as in Database Managers 
and no boring questions like so-called 
program generators make you an
swer. Standard Microsystems, Inc. 
Lanhorne, PA. 
Circle No. 191 on Inquiry Card 



Savvy Personal Language for 
Apple II - Savvy Personal Lan
guage system using an adaptive pat
tern recognition processor comes with 
complete instructions and the follow
ing applications: general ledger, ac
counts receivable, accounts payable, 
payroll, mailing list, document 
writer, inventory control with more 
to follow. With Savvy, a user is able 
to utilize his own language to develop 
all system commands, utilities and 
programs. All programs are self
loading, self-relocatable and serially 
reusable. All are available on a global 
basis. Savvy Marketing International, 
San Mateo, CA. 
Circle No. 155 on Inquiry Card 

Early Childhood Package: Nurs
ery Time, For Apple II, is an open
ended book for ages 3-9, which de
velops literary appreciation and ver
bal fluency. This two-sided disk in
corporates a variety of graphics, color, 
animation and music in a total of 124 
routines. A thirteen page booklet 
suggests related learning activities in 
many areas including the alphabet 
practice built into the program. Mary 
Bee Communications, Omaha, NE 
Circle No. 194 on Inquiry Card 

Cassette Personal Program 
Copy Service: With the introduc
tion of such personal computers as the 
Commodore VIC-20, Heath and 
others, the need for inexpensive stor
age media, namely cassettes, is grow
ing rapidly. Magnetic Information 
Systems is now offering a cassette per
sonal program copy service to the 
mass personal computer user market. 
The prime purpose of offering this 
service is to be in a position to supply 
various clubs and individuals with a 
high quality computer program du
plicator service at an affordable price. 
This service will begin on a mail order 
basis,primarily servicing the various 
computer clubs, thus allowing club 
members to interchange libraries of 
programs. Magnetic Information Sys
tems, Shelton, CT. 
Circle No. 293 on Inquiry Card 

Advanced Math Package for 
IBM Personal Computer: 
muMATH/muSIMP, a symbolic 
mathematic package is available for 
the IBM Personal Computer. mu/ 
MATH/muSIMP is for students, 
mathematicians, scientists and en
gineers who need mathematically 
sophisticated approaches to problem 
solving. muMATH allows users to 
utilize complex math functions such 
as integration, differentiation, fac
torials, base conversion and exact ra
tional arithmetic, with over 600 di
gits of accuracy. The package can 
evaluate and simplify expressions 
containing variables that have not 
been assigned. muSIMP is the lan
guage muMATH is written in. espe
cially designed for computer algebra 
systems. muSIMP will allow users co 
modify the muMATH package to 
their particular needs. The package is 
offered for the Apple II, TRS-80 and 
CP/M-80 computer systems. Mi
crosoft. Corp .. Bellevue, WA. 
Circle No. 198 on Inquiry Card 

Commercial Graphics for 
VAX's: D-Picc/B is a business 
graphics package for non-data proces
sing users of DEC VAX computers. It 
utilizes an interactive menu approach 
to allow the user to produce bar 
charts, pie charts and line charts in as 
few as two instructions. Once a chart 
definition has been created, it can be 
recalled later for use with new data. 
Output from accounting and finan
cial planning packages can be easily 
adapted to D- Picc/B. The package 
can be used with a wide variety of 
color and black-and-white graphics 
terminals. Interactive Systems, Inc. 
Burlington, MA. 
Circle No. 160 on Inquiry Card 

Special Software for Educators: 
EASYQUIZ and EASYLESSON are 
classroom aids that help teachers de
sign and administer tests and quizzes. 
Educators will also use LOGO and 

PILOT, two computer languages 
used extensively in classrooms, as 
well as PASCAL. Commodore is also 
engaged in an enormous international 
effort to collect thousands of public 
domain software programs written for 
the PET series computer, and convert 
those programs to work on the Com
modore 64, PET, CBM and Super Pet 
computers. The software will be 
made available for duplication 
through Commodore full-service 
dealers and Education Resource Cen
ters. Commodore Business Machines, 
Inc .. Wayne. PA. 
Circle No. 315 on Inquiry Card 

Color Graphics for IBM Per
sonal Computer: The Draftsman, 
a general graphics program for the 
IBM personal computer, makes it fast 
and easy to produce presentation 
quality charts and graphs. 

It can generate standard graphs 
with minimum input from the user. 
Screen images can be printed on the 
IBM or EPSON MX-80 printer. Data 
input can be in a variety of formats, 
including Visicalc DIF files. 

Graph formats include all standard 
business graphs: pie charts, bar charts 
(including stacked and clustered 
bars), line graphs and scattergrams. 
Multiple plots can be placed on a sin
gle page. Graph size and placement is 
arbitrary. Blocks of text, titles and 
footnotes can be placed anywhere. 
Figures (such as logos) can be drawn 
on the graph and saved on disk. 
Graphs can be set up to run in "pro
duction" mode, thus allowing similar 
plots to be drawn with different input 
data. Furthermore, screen images can 
be edited directly. 

The Draftsman is user-friendly. 
All input is via menus. No special 
language or command syntax needs to 
be learned. The entire user manual is 
stored on disk and can be viewed 
either sequentially or at randum. 
Help (function key 10) can be entered 
at any time for specific information 
relating to the task at hand. Starware , 
Washington, DC. 
Circle No. 188 on Inquiry Card 
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INTERACTIVE 
VIDEO'S 

MISSING LINK 
DISCOVERED. 

BY BCD ASSOCIATES 

Call it a Natural Evolution. 

We went from making a product that 
turns an Apple computer into an 
interactive teaching tool-to making a 
product that turns any computer into 
an interactive teaching tool. 

The aforementioned teaching tool is 
Video Link 232. The missing link that 
opens up the world of Interactive 
Video to any computer with a Serial 
232C port. 
A world in which a computer; with the 
aid of a VTR, becomes an endlessly 
patient tutm: Telling when an answer is 
correct, or cueing the VTR with 100% 
frame accuracy to a scene that will 
provide more information. 

The teaching and training applications 
for BCD's powerful brand of interac
tive video are too numerous to men
tion here. So please write for our 
brochure to learn more. 

Because, once you see what the Video 

~mt,;;;d; capable of,iCi 
A5S0ClA1E5 
Department LTJ 

5809 SW 5th Street. Suite 101 
Oklahoma City, OK 73128 

405/948-1293 

Circle No. 62 on Inquiry Card 

100% 
frame accurate, 

of course. 

Voice-Based Learning System: 
The system enables the user to com
municate with a computer simply by 
talking to it in any language. The 
VBLS system microcomputer-based 
instructional tool incorporates speech 
recognition technology. The VBLS 
voice-based learning system has been 
invented to meet the needs of learners 
in various instructional environments 
(business, school, industry, home). 
The system employs voice-controlled 
methods basic to all levels of learning 
in any field. It is a non-technical, user 

I 

friendly , authoring system that meets 
universal instructional needs. The 
instructor/author determines the 
topic-specific educational materials 
- in any language. The method of 
content organization is also specified 
by the VBLS author (true/false , mul
tiple choice, fill-in the blank , com
parison). The self-paced, interactive 
VBLS environment is controlled by 
the user's voice. Scott Instruments. Den

ton. TX. 
Circle No. 306 on Inquiry Card 

Structured Extension to the 
Applebasic Interpretor: SIBA
SIC, "structured interpretive BA
SIC," provides an extension to resi
dent Applebasic interpreters. 
SIBASIC allows nested macros with 
substitutive arguments , symbolic la
bels, include files, deletion of remark 
statements, no line numbers and 
ability to organize output at a 
specified line number. SIBASIC in
cludes these commands: case of, if
then-else , while, repeat-until, do and 
print-using. Specialized error mes
sages are included. Single Source So

lutions. Concord. CA. 
Circle No. 282 on Inquiry Card 

Write Away: This advanced, pro
fessional word processing system in
cludes some of the following features: 
the ability to hold 29,000 characters 
(approximately 90 sectors) in mem
ory, search (and replace) through a 
29,000 character file in 4 seconds, 
allow the user to create and use mul
tiple commands throughout test crea
tion and editing and delineate a sec
tion of text (or control characters) and 
place this into the text one or more 
times by hitting a single key. Write 
Away requires an Apple II Plus. 
Avant-Garde Creations. Eugene. OR. 
Circle No. 175 on Inquiry Card 

Business Accounting Package 
for Apple II+ and Apple Ill: 
Systems II EX for Apple II+ and 
Apple II (emulator mode) includes 
payables, receivables, general ledger , 
inventory, payroll and database. Op
tional modules are job costing and 
cycle billing. Most of the modules are 
available as standalones or configured 
in various combinations to suit the 
needs of the user. The system is avail
able on the 5 ¼" diskette version, or 
Corvus hard disk . Westware. Inc., On

tario. OR. 
Circle No. 276 on Entry Card 

NEW CP /M SOFTWARE: Two 
products for computer based train
ing now available are Torricelli Au
thor: for easy creation of courses using 
Wordstar or Wordmaster editor's 
commands, and Torricelli School: for 
elegant presentation of courses cre
ated with Torricelli Author. Author 
and School are written in 8080 as
sembler language, they will run on 
8080/8085/Z-80 systems with CP/M 
or MP/M. Memory size required is 
48K. Industrial training courses and 
home self-improvement courses can 
be created with these programs. All 
Torricelli programs feature test and 
quiz pages, index pages for optional 
branching and a save feature to re
sume taking the course at a later time . 
Answer in Computers. San Diego. CA. 
Circle No. 304 on Inquiry Card 



IT'S TIME KIDS SfARTED USING STRONG IANGUAGE. 

We encourage it. 
Because now the most powerful 

educational language is available on 
the Apple Personal Computer. 

It does all this interactively. 
For instance, if you accidentally 

type "foreword:' instead of forward, 
Apple Logo responds with "I don t 
know how to foreword:' 

There is no such thing as a mistake 
with Apple Logo, only logical state
ments telling you what needs to be 
done to make the program work. So 
the student programs the computer. 
Not the computer the student. 

And as you learn, Apple Logo 
learns with you. So whether you're a 
student of 5 or 55, you'll always be 
challenged-but not overwhelmed. 

Apple Logo runs on the Apple II Presenting Apple Logo. .-"'1111!.-., with 64K. And it comes from It's not just a programming 
language for computers, but a 
learning language for people. 

Enough so that anyone, 
working with Apple Logo, 
can easily learn the program
ming principles once reserved 
for college courses. 

Apple Logo encourages 
you to break problems into 
small steps, and then shows 
you how to make those steps 
automatic. 

Apple, the leading personal 
computer company in educa
tion -with the largest library 
of courseware at all levels. 

Apple Logo. It can make 
getting to know a computer 
the most positive of learning 
experiences. 

Your kids will swear by it. 

The personal computer. 

ppkz 
For more information, call (800) 538-9696. In California, call (800) 662-9238. Or write: Apple Computer Inc., 20525 Mariani Avenue, Cupertino, CA 95014. 

Apple®Logo is a product of Logo Computer Systems, Inc,, 9960 Cote de Liesse, Montreal, Quebec, Canada HST!AI. 
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To help ~ou teach, 
we went back to school 

When Tandberg engineers set out 
to design the most advanced Learning 
System, the first step was to do their 
homework. They started by asking 
teachers , administrators and students 
what they wanted from a system. Then 
they really went to work. 

The result is the System 500. 
Microprocessor control makes the 

System 500 a study in compact flexibil
ity. And its electronic sophistication 
makes operation as simple as A-B-C. 
There are touch buttons for student 
selection, "smart" recap that automati
cally rewinds and seeks the beginning 
of the last sentence or phrase, a "real 

time" digital counter that allows you to 
accurately find any passage ... and all 
are grouped logically and conveniently 
for rapid , "second nature" operation. 
Best of all , the System 500 is designed 
for long life. Proven heavy duty tape 
transport, maintenance-free electronic 
switching, LED indicators that never 
burn out and plug-in component boards 
all simplify and reduce servic ing. 

The companion student recorders 
utilize the same proven tape transport 
and microprocessor control system. 
New headsets and student units have 
also been designed to complete this 
advanced , integrated system. 

Study the competition. Then ask 
Tandberg or your authorized Tandberg 
representative for a demonstration of 
the Learning System 500. It's designed 
to let you concentrate on the teaching 
and forget about the mechanics. And it 
all comes from our paying attention in 
class. Tandberg of America Inc. 
1 Labriola Court , PO. Box 58 Armonk, 
New York 10504 (914) 273-9150. 
Call toll -free 1-800-431-2430. 

TANDBERG 
SYSTEM 500 
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Nevada FORTRAN for CP/M 
- Designed specifically for mi
crocomputers , Nevada Fortran is 
powerful , yet easy to use . It's both a 
subset and a superset of ANSI 1966 
Fortran. Popular extensions include: 
If-Then-Else constructs , Trace style 
debugging, Copy statement , Arrays 
up to 7 dimensions and random access 
file support. 

The high performance compiler 
generates 8080 machine language on 
all CP/M-based systems with at least 
32K RAM . Dynamic object module 
loading and chaining takes place in 
seconds using the same fast loader as 
the Nevada COBOL compiler. Ellis 
Computing , San Francisco. CA. 
Circle No. 163 on Inquiry Card 

Graphics Software Package: A 
new computer software package that 
can increase productivity for edu
cational institutions needing co gen
erate line graphs , pie charts , bar 
graphs , and word charts has been un
veiled . Called GRAFMASTER, the 
new interactive package eliminates 
the tedious and time-consuming key
stroking of statements required with 
many graphics systems and makes 
computer language command 
memorization a thing of the past. At 
the touch of a cursor key , users can 
quickly and easily navigate through 
fields on standardized panel sets -
the windows into the picture's de
scription - and either accept the de
faults associated with the various 
fields or fine tune the picture by sup
plying different values. The package 
also eliminates the voluminous user 
manuals found with most systems and 
allows school personnel to teach 
themselves how the system works 
without ever looking away from the 
CRT screen. 

GRAFMASTER can currently run 
with some 40 different output de
vices , including plotters, film re
corders and publication-quality color 
slide systems from a variety of manu
facturers. Precision Visuals. Inc .. 
Boulder. CO. 
Circle No. 319 on Inquiry Card 

Expand your curriculum and cut costs with these Color Videotaped Short Courses from Colorado State University 
Expand your curriculum ... economically. Use these studio-produced, broadcast-quality videotaped short courses as a resident-instruction resource. Expand your curriculum quickly and easily without adding a burden to your faculty. 

Courses available for immediate purchase or lease. ADA - The programming language of the '80's. Teaches one language for all uses .. . scientific, business, real-time and system development. Ten, 30-minute lectures. 
BASIC - The interacti\'e programming language specifically designed for the novice user. Ten, 21 -minute lectures. BUSINESS STATISTICS - Teaches how businesses use statistics to cut costs, impro\'e product quality, predict demand and test products. Thirteen, 2+minute lectures. 
FORTRAN - An introductory programming course covering both FORTRAN IV and FORTRAi.~ 7 7 in an easy-to-understand form. Ten, 25-minute lectures. 
PASCAL - Teaches step-by-step the fundamental concepts of computer programming using PASCAL Twenty-four 30-minute lectures. IEEE 488 BUS ( GPIB) -Course makes it easy to learn IEEE 488 BUS concepts, terminology and performance. Teaches how to test and evaluate IEEE 488 instruments and semiconductor support devices, and how to design electronic products to interface with all other BUS compatible equipment. Twelve, 28-minute lectures. 

Top Instruction. 
Colorado State University is one of the top engineering colleges in the nation ... ranked with MIT, Stanford, California (Berkeley), Purdue, Illinois, Cornell, Michigan, Texas A & M, Ohio State and USC in ongoing research and in continuing education. 
FOR MORE INFORMATION CALL TOLL FREE 800-525-4950 (491-8417 in Colorado) OR FILL OUT THE COUPON BELOW AND MAIL IT TODAY. 
Send for free folders describing courses and prices today. 

Engineering Renewal & Growth Program Pioneers in Continuing Education for America's Engineers Colorado State University 
Christman Field, Bldg. 1000, Fort Collins, CO 80523 

-------------------- Clip & Mail Today---------------------Director - ERG Program/ Colorado State University Christman Field, Bldg. 1000 / Ft. Collins, CO 80523 Please send me folder and prices on the courses I have checked below: □ ADA □ PASCAL 
□ BASIC □ FORTRAN 
□ BUSINESS STATISTICS □ IEEE 488 BUS ( GPIB) 
Nam~ _____________ Title _______ _ 
School/College/ Organization _______________ _ Address _____________________ _ 
City ____________ Stat"--__ Zip ____ _ 
Telephone I ~----------------------------------------------------~ 

• 



Basic Living Skills Programs: 
Educacors and parents may now select 
from nine program titles. all offering 
individualized msrrucrion in basic 
living skills. Packages include a dis
kette. comprehensive instructional 
guide and worksheets. An optional 
back-up diskette is also available for 
each program. Programs from the 
Everyday Math Series include "The 
Problem Solving Process," "Solving 
Addition & Multiplication Prob
lems," "Solving Subtraction & Divi
sion Problems," & "Solving Multiple 
Step Problems." From the Compara

tive Buying Series, programs include 
"Buying Wisely," "Becoming an In
formed Shopper," "Understanding 
Sales Buying," and "Cash Versus 
Credit Buying." "Basic Math Skills 
Test ," a program testing money
related math skills is available. MCE 
Inc., Kalamazoo. Ml. 
Circle No. 317 on Inquiry Card 

Non-Technical Computer Edu
cation: Digital Equipment Corpora
tion now has a series of video-based 
courses that examine computer tech

nology and its use in business and 
industry. Designed for students, 
managers and other nonspecialists in 
both school and business environ
ments, the courses provide a realistic, 
non-technical look at data processing 
concepts and applications. Focusing 
on topics such as office aucomation, 
the principles of programming and 
the role of computers in business, the 
series can serve as a core for a wide 
variety of academic and professional 

development courses. The subject mat

ter features case studies and interviews 

uiith experts. It is applicable to all com

puter systems and products. Each course 
is comprised of one or more video
tapes, supplemented with a reference 
book. The user can move through the 
materials at his own pace; and the 
courses are designed co be equally ap-

s Your Dealer About 
The Sensible Product Line 

EMENT 

propriate for home, office or class

room environments. 
Graphic Processing System - A 
complete, self-contained professional 
graphics system available for Apple II 
Plus computers , produces profes
sional quality, super-high resolution, 
multicolor transparencies and 
hardcopy graphics directly from the 
computer, without any special user 
know ledge or skills. 

Comprising a Strobe 100 Graphics 

Plotter with a full 500 points per inch 
resolution and Graphics Processing 
System software developed by Stone
ware, Inc., the Strobe Graphics Sys
tem has the capability to produce a 
comprehensive selection of bar charts, 
exploded pie charts, flow charts, 
curves, block diagrams, organiza
tional charts, and even architectural 
renderings and isometric drawings 
using the Apple II Plus computer. 
Strobe. Mountain Vieu •. CA. 
Circle No. 171 on Inquiry Card 

◄~ Sensible 4] 
~Software 
6619 PERHAM DRIVE 
W. BLOOMFIELD, Ml 48033 
(313) 399-8877 

Finally, a program that all 
teachers can use - Report Card! 

You no longer have to be a computer wizard to 
be able to benefit from the computers that your 
school has been buying. The new REPORT CARD 
program from Sensible Software will enable you to 
easily track the progress of all of your students (up 
to 300 students per diskette) throughout the 
school year. 

REPORT CARD easily calculates student and 
class averages. The various printing and sorting 
options in REPORT CARD can then be used to 
rank students within their class and post the 
results. 

REPORT CARD keeps a permanent record of 
scores (including incompletes) from all lab 
exercises, quizzes and tests. Each of these 

student activities can have any maximum score 
and can be individually weighted for their effect on 
the student's final grade. 

A built-in, custom editor makes it easy to fix 
incorrect entries and to replace incomplete 
grades with actual test scores. 

The manual includes a reference section and 
an easy to follow tutorial that will have you using 
REPORT CARD effectively in no time at all. 

REPORT CARD is available for $60 at finer 
computer stores worldwide, or you may order 
directly from Sensible Software. Please send 
$1.25 per program for shipping and handling. Visa 
and Mastercard welcome. 
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SRA Educational Courseware: 
Because Learning Matters 

.b 
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For more than 40 years, educators have trusted SRA to help them obtain results in the classroom. Kits. Books. Tests. Direct Instruction. And now educational courseware . 
SRA delivers educationally sound programs for kindergarteners through adults for use with 

microcomputers from Apple, Atari, Commodore, IBM, Tandy, and Texas Instruments. And SRA programs are available in: 

• computer literacy 
• phonics 
• language arts 
• administration 
• testing and scoring 

• math-
diagnosis and prescription 
drill and practice 
problem solving 
tracking and 
homework generation 

Here are just a few reasons educators in thousands of schools nationwide are making SRA courseware their choice for better teaching and learning: 
• It's clear, concise, and easy to use-for teachers and students. 
• It's complete-with courseware, workbooks, teacher's guides and more. 
• It's objectives-based: Tracking is easy. 
• It provides positive reinforcement: Students enjoy knowing when they' re right, or understanding why they're wrong. 

In fact, a leading microcomputer magazine called SRA courseware "state of the art," and Apple Computer Company has provided SRA's Computer Discovery™ Program to thousands of educators purchasing their hardware . 
Since we know that learning matters to you, we think you'll want to find out for yourself about our courseware. Send us the coupon below and we'll rush you details. mmm® 

SCIE\/CE RESEARCH ASSOCIATES. INC. 155 North Wacker Drive 
Chicago , Illinois 60606 

A Subsidiary of IBM 

0 Yes. please send me your complete courseware catalog. 

© 1982. SR\ 

Name ---------------------
Title --------------------
Sc hool --------------------
School address ________________ _ 
City __________ State ____ Zip----

SRA, Department E, 155 North Wacker Drive, Chicago, Illinois 60606 
800/621-0664 (In Alaska, Hawaii, Illinois, 312/984-7000) 

' 
: I - -- -- -- - - --- -- -- -- - - - - -- -- --- -- - - -- -- - - - • -- -- - -- - - - - -- - - -- - - -- -- - - -- - - -- - - - - - - J. 
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App I• t• -from the junior high school office, 1ca ions where terminals are used for record

ing demographic data on students 

and for producing state and local re-

PDP-I I Meeting School 

District Administrative 
Data Processing 
Challenges 

E
lmhurst Community Unit 

School District 205 supports 

one high school, three junior 

high schools and ten elementary 

schools; educates over 7,500 students 

annually; and employs a staff of 720 

in the city of Elmhurst , Illinois . 

The complex administrative data 

processing needs associated with a 

school district this size prompted 

Elmhurst to become a pioneer 

member of a regional educational data 

processing cooperative. The co

operative offered online, interactive 

computing capabilities for financial 

reporting, student record keeping 

and guidance counseling. By 1978, 

the District and the Board of Educa-

tion decided to investigate alterna-

tives to cooperative computing. 

In 1980 District 205 purchased a 

Digital Equipment Corporation 

PDP-11/70 computer with 5 12K

byces of main memory, three RM03 

disk drives , a TSl 1 tape drive and a 

300 line per minute printer. In addi

tion, they distributed 22 VTlOO 

terminals and 6 LA 120 printers in 

offices throughout the school district 

ports, to the district warehouse , 

where Elmhurst has developed their 

own inventory tracking program. 

Plans are currently underway to pro

vide the elementary schools with ter

minals for academic computing. 

The PDP- I 1/70 with the RSTS/E 

operating system offers Elmhurst a 

powerful computer system capable of 

meeting administrative needs and en

abling academic computing to be in

troduced in the school district. The 

RSTS/E operating system provides 

interactive computing capabilities, a 

wealth of languages that support ele

mentary to advanced users, and 

overall system security that guaran

tees data integrity among all com

puter users. In addition, the PDP

l 1/70's add-on capability enables the 

system to be expanded as needed. 

The Elmhurst school district had 

found the hardware they required , 

but they still needed administrative 

software. After evaluating a number 

of administrative software packages, 

the selection committee decided on 

an integrated package of financial, 

payroll, personnel and student record 

software offered by Systems Eleven, a 

firm specializing in administrative 

software for school districts. 

Data Processing Coordinator, Paul 

Rainey , attributes the efficient opera

tion of Elmhurst's computer center to 

their PDP- I I/70 computer and the 

Systems Eleven software. According 

New for Micro-Computers! ~ 
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co Mr . Rainey, the computer virtu

ally runs itself and the software is 

designed so chat the responsibility for 

data entry and report generation is 

within the administrative offices. 

With each administrative office re

sponsible for their own data, the 

workload in the computer center is 

significantly reduced . 
The financial package is designed 

to meet financial accounting stan

dards set by the U .S. Department of 

Health, Education and Welfare. The 

complete financial package includes a 

budgetary/accounting system, a pay

roll system and a personnel record 

system giving Elmhurst a complete 

financial management tool. System 

Eleven's student record keeping sys

tem includes packages for student 

scheduling, attendance , registration 

and grade reporting. The on-line, 

interactive scheduling package is de

signed to step the user chronologi

cally through the entire scheduling 

process. It enables a student entering 

the school system to register, and to 

select and schedule classes right in the 

guidance office. With the RSTS/E 

operating system, the same file can be 

accessed simultaneously by users in 

different administrative offices with 

complete file protection. 

Today, Elmhurst Community 

Unit School District 205 is effectively 

meeting the challenges of their busy 

school district with the aid of a Digi

tal PDP-11/70 computer system and 

administrative software. The district 

now relies upon timely production of 

reports on its financial status. Payroll 

is produced for employees with vary

ing work contracts and work sched

ules . Students are scheduled into a 

broad range of course offerings, in 

record time. Student attendance is 

effortlessly maintained despite com

plex tri-session scheduling. Grade re

porting and student progress notifica

tions are generated for normal mark

ing periods and for special summer 

sessions. With their computing sys

tem , Elmhurst is equipped to handle 

a host of administrative functions 

with greater ease and efficiency. 
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Stand Alone Test Scoring 

Wheel your SATS system into the classroom, it's completely portable. 
Pass out your answer cards and test booklets, and when the exam is completed, simply stack the cards in the automatic feed hopper along with the Master Answer Card and start the system. 
Instantly, SATS begins to score them and within minutes your report is ready. It's that simple. 

For further information on SATS contact: BMS 12155 MAGNOLIA AVE 
RIVERSIDE, CA 92503 

D ..... (714) 781-5588 Circle No. 43 on Inquiry Card ~ ■ ~ fWX: 910 332·1252 



Positive Notes on 
Computer Music 
Fr n. r aa , Ch ryl T 11rrietta of Univer

Sll) P rrland Performing and Fine 

Ar:J. and A nthon} Turrietta of the 

i\f11J1.- D~partment at Portland Commun

i;_l Collegt Rock Creek comes the following. 

Computers are used successfully in 

many aspects of Music Education to

day , including self-paced ear train

ing , sight singing, dictation, music 

transposition and printing , sound 

perception research, and creative 

composition. An affordable system 

that can provide an environment for 

the above with good quality stereo

phonic sound is the "Soundchaser Di
gital" manufactured by Passport De

signs, Inc. 
The system is designed for the 

Apple 11 Computer, and includes a 

forty nine key piano-type keyboard , 

the necessary hardware , software and 

operating instructions. It is built 
around the use of instrument defi

nitions called "Presets. " There are 

fifty presets supplied by the manufac

turer ready to play, of which you may 

load ten at a time. More importantly, 

the user may modify the existing pre

sets or create original instrument def

initions without previous experience 
in computer programming, tradi

tional or electronic music. 

There is also a multi-track "record

ing sequencer" section; you can re

cord on one track , play it ba~·k while 

recording on another track with the 

same or a different instrument. This 

allows you to complete a composition 

or performance as desired, then store 

the information exactly as you would 

like it to be heard. You can speed it 

up, change instruments or modify in

struments as it is playing allowing for 

experimentation and spontaneity. 
Computer music systems have ap

plications for educational settings 

from elementary school trammg 

through graduate and professional 

studies. 
What can learning computer 

music offer to teachers and students 

that contributes to conventional 

studies? The subject attracts students 
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from a variety of disciplinary interests 

and backgrounds. Those with music 

skills can learn computer literacy, in

troductory physics of sound and 

electronics; science students can learn 

fundamentals of music, music listen

ing and appreciation. Additionally , 

students who are physically handi

capped or less agile can be given an 

opportunity to perform and compose 

music , as well as study the elements 

of sound, with an instrument that 

does not require ten fingers or precise 

muscular coordination to get satisfy
ing results. 

Graphic displays of instrument 

waveforms and harmonic content 

combined with audio results contrib

utes greatly to reinforcing concepts of 

the elements of sound. Understand

ing the separateness of and relation

ships between the elements of music 

improves analysis and synthesis 
skills. A student creates and solves a 

problem on an individual basis, 

thereby determining how the 

parameters might be set to carry out 
the task intended. 

Learning to create original instru

ments as you hear each change can 

serve to improve critical listening 

skills. Every added harmonic or 

change in amplitude envelope causes 

a resultant change in the sound of the 

instrument. This realization can have 

a positive effect on awareness of musi

cal nuance and subtleties in tradi

tional music performance and com

posmon. 
When the concrete elements are 

presented with more clarity and can 

be manipulated by the user in an 

interactive situation, the larger , more 

abstract concepts of how voicing, or

chestration, articulations , dynamics 

and tempo inter-relate to create the 

overall composition become more 

discernible and manageable. Achiev
ing this expedites the compositional 

process at the mechanical level: as

suming a more equitable balance of 

time and energy spent between the 

mechanical level of problem solving 

and a higher level of esthetic decision 

making will result in improved 
musicianship. 

What are the more obvious, practi

cal applications on a daily basis? The 

Soundchaser Digital and Performance 

Software can be used to perform with 

live ensembles , e.g. , as an electric 

piano for Stage Band , a celeste for 

Concert Band , harp or harpsichord for 

Orchestra , and string ensembles or 

organ for choral and solo accompani

ment. These instruments can be de

signed by students and performed by 

anyone who can play a keyboard in
strument. 

As a composing instrument, stu

dents who have not yet been taught to 

arrange music and score parts of staff 

paper can determine more aspects of 

their " song production ," for exam

ple, by using the recording sequencer 
to layer parts . 

Because up to ten instruments are 

ready to play at a time (unlike con

ventional synthesizers) the instru

ment can be used economically for 

live Theater and Dance productions 

with a wide variety of sounds avail

able. (It takes only a few seconds to 

load other sets of instrument sounds, 

providing even more choices in a live 

setting.) It is also practical for film 

and video-tape sound track ex

perimentation and composing. 

The MusicTutor system can be 

used in fundamentals of music clas

ses, and for introductory theory and 

ear training drills. The computer will 
play perfectly in tune, perfectly pro

portional rhythms and perfectly in 

tempo (unless you tell it not to). 

Using it for ear training may increase 

the possibilities of students doing the 
same. 

The Notewriter software can be 

used for transcribing, transposing 

and copying parts. You can play them 

at the keyboard, display what you 

played and print it on paper. 

The graphic displays of sound and 

the sound itself can be used in courses 

such as physics of music and intro

ductory acoustics, and, of course, 

electronic music. 

Computer-based music instruction 

is new , it's fun and I have yet to see 

anyone look bored using it. 
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WHEN WORDS AREN'T ENOUGH . ■ ■ 
VERSA COMPUTING introduces educational programs that reinforce each lesson with colorful picture graphics, and you know what they say one picture is worth. 

Take a look at some of our programs for APPLE II computers: 
MEET THE PRESIDENTS GLOBE MASTER II 

HERE'S HOLLYWOOD 

ALPHABET SQUARES 

Questions that test the 
student's knowledge 
accompany a portrait 
of each president 
drawn by artist Saul 
Bernstein. Questions 
can be changed by 
the teacher to include 
any subject matter. 
$39.95 4 Disks 

Knowledge of the 
Hollywood stars is 
tested by questions 
on 24 Academy Award 
winning stars. Ques
tions may be modified 
as in MEET THE PRES
IDENTS. 
$24.95 2 Disks 

From our "Little Kids' 
Stuff" Line. Learn the 
ABC's - match 26 color 
pictures of familiar 
objects & animals with 
large alphabet letters. 
Easy for pre-schoolers 
to use. 
$29.95 Disk 

ANATOMY I 

SOLAR SYSTEM 

Nine full color maps 
aid in teaching les
sons of geography. 
Questions cover all 
continents. Choose 
any one of nine sub
jects. 
$39.951 Disk 

Ten exceptional HIGH
RES drawings aid in 
teaching circulatory, 
respiratory, skeletal, 
and nervous systems. 
Program includes hun
dreds of questions 
and two skill levels. 
$39.951 Disk 

Ten HIGH-RES color 
drawings help teach 
astronomy and the 
solar system . Ques
tions include every
thing from the Sun to 
Pluto. 
$39.951 Disk 

Graphics for each program were made using VersaWriter. 

Vi:=l)A 

The VersaWriter is an invaluable tool to add visual appeal to any lesson. Activities centered around the VersaWriter make learning more fun. Graphics capabilities include color fill in, split screen, adding text to pictures, calculating area and distance, scale drawings, even save graphics for future use. The VersaWriter is as limitless as the imagination. Complete Versa Writer Hardware/Software package available for ATARI, APPLE 11/11+, and the IBM PC. $299.00 
COlili»U~lnG, inc. 3541 Old Conejo Rd. #104 • Newbury Park, CA 91320 • (805) 498-1956 
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Emory Medical TV 
Network. Offers 
Continuing Education to 
Medical Professionals 

S
ince 1967 the Emory Medical 
Television Network has pro
vided medical institutions in 

the Atlanta area with information on 
and new developments in the medical 
field through its ITFS (Instructional 
Television Fixed Services) system. 

James DeStefano of Electronics , 
Missiles & Communications, Inc. 
(EMCEE), a leading manufacturer of 
television broadcast equipment , ex
plains that ITFS is a closed circuit , 
two-way TV system that allows an 
audience in diverse remote locations 
to view , via TV , lectures and intricate 
demonstrations . "Those watching the 
programs can engage in dialogue and 
discussion with the speaker , thus vir
tually replicating the classroom situa
tion." 

The Emory Medical TV unit 
(EMTN) was originally , in 1967, an 
arm of the Emory University School 
of Medicine , known as the Commun
ity Medical TV system , which oc
casionally broadcast black and white 
programs from a studio in Grady 
Memorial Hospital , Emory's main 
teaching facility , to six hospitals 
within the Atlanta area. The pro
gramming was initially funded by the 
National Medical Audio Visual Cen
ter and then by Regional Medical 
Programs , a federal grant . In addi
tion , Community Medical TV system 
circulated video tapes of its pro
gramming among these hospitals. 

In 1968 the name was changed to 

Georgia Regional Medical Television 
to reflect the growing circulation of 
the videotapes of the ITFS broadcasts 
throughout Georgia and bordering 
states . 

In 1972 , as circulation of the pro
gram spread across the nation , Geor
gia Regional became the Emory Med-

Atlantic Cabinet Computer Furniture 

• A complete range of quality work stations de
signed specifically to house all micro-computers. 

• Delivered heavily packed, in self-assembly form 
needing only a Phillips screwdriver and a few 
minutes of your time to assemble. 

• Manufactured from 1" all wood particle board 
surfaced with hard-wearing melamine veneer, in 
Oak or Walnut. 

• Dealer and Distributor inquiries welcome. 
• For more information, contact your local dealer, 

write or call Atlantic Cabinet (301) 223-8900. 

ATLANTIC CABINET CORPORATION 
P.O. Box 100, Williamsport, Maryland 21795 
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ical Television Network . In 1975 , 
EMTN updated its studio at Grady 
Memorial and replaced its black and 
white cameras with color equipment 
in order to bring an added dimension 
of realism to its programming . In 
1980, EMTN added a new 10-watt 
transmitter to its system in order to 
brighten and clarify its broadcasts . 

Alan Kaminsky , administrative 
coordinator ofEMTN explains, "We 
had used our first ITFS transmitter for 
more than 12 years. Since we had 
upgraded other areas of the system , 
we were looking for the most up-to
date , efficient replacement we could 
find. 

Today , EMTN is self-supporting 
and broadcasts 3 hours of live , full
color programming Monday through 
Friday year round to 34 medical in
stitutions in the Atlanta area . Regu
larly scheduled programs include 
Medical Ground Rounds, Pediatric 
Rounds , Cardiology Conference , 
Topics in Medicine and Gyn-Ob 
Rounds. In addition, specific areas in 
the medical field are spotlighted , like 
a one-month series on Acute Pediatric 
Care , which aired in July, 1982 . 
Programs are repeated regularly in 
order to reach the widest possible au
dience. 

The videotape library now offers 
400 different programs and has a cir
culation of 13 ,000 , 10 percent of it 
outside of North America . 

ITFS systems such as Emory's are 
playing an increasingly important 
role in continuing education for the 
nation's medical professionals . As 
DeStefano observes, "ITFS systems 
have been established as and will con
tinue to be of great importance to 

education. In EMTN's case , the sys
tem allows physicians and other med
ical personnel to keep abreast of the 
latest developments in medicine 
without leaving their institutions. 

Time and money are saved and 
needed education is imparted without 
undue interference in daily activities , 
thanks to this specialized TV pro
gramming ." 
Circle No. 367 on Inquiry Card 
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How Control Data helps 
put learning at the Imgertips 
of 319,000 California students. "OUR classrooms cover the 

entire stau of California-
19 campuses from Humboldt 

to San Diego. We give our students 
t:he highest quaHty education we can, 
as economicalJ,y as possible. 

«22 interconnected Control 
Data computers give students and 
f aculty computing facilities and 
data bases that they can use 1W 
matter what campus they're on
and give us economies of scale.,, 

Thomas W. West, 
Di,rector of Information Systems, 
The California State University 
Computing in education has to 

be versatile enough to meet the 
needs of a freshman drilling in math 
or a research assistant tapping a 
massive data base. A Control Data 
system is set up to handle it all. 

A centralized CYBER 170 system 
allows easy access from any location. 
And it cuts out the expensive 

duplication of hardware and other 
resources so common with stand
alone systems. 

The day-to-day mixture of access 
modes and program requirements 
coming into the computer center is 
easily handled by our Network Oper
ating System software-NOS. Its 
flexibility and reliability have made 
CYBERcomputers like the powerful 
new CYB ER 170 Series 800 systems 
cost-effective for the education 
community. 

Our PLATO® computer-based 
education system offers colleges and 
universities yet another learning 
tool. PLATO courseware from 
engineering to computer science 
runs on the same CYBER/NOS sys
tem that brings you instructional 
time-sharing and research computing 
power. 

Control Data technical represen
tatives install the system you specify 

without interrupting your educa
tional process. In The California 
State University, Control Data 
installed 17 systems in one summer, 
without a complaint or a hitch in 
operation. And we'll help keep your 
system running smoothly, too. 

More than 200 colleges and 
universities use our products and 
services. We can help you. 

Systems. Services. Courseware 
tailored to meet your specific 
needs-that's how Control Data is 
putting learning at the fingertips of 
students all over the world. 

Let us tell you more. Call your 
local Control Data sales office, or 
write: 

Control Data Corporation, 
HQW09F 
P.O. Box O 
Minneapolis, MN 55440. 
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Computers in Swedish Schools: 
Experience, Research and Problems BY ANITA KOLLERBAU R 
Introduction 

Research and development in Sweden relating to computers in schools have been divided into three main sections . 
1. Instruction concerning computers and their use in society. 2. The use of computers in schools to modernize teaching content in various subjects . 
3. The use of computers as an aid to learning . 

The computer can be applied to a wide variety of purposes in the school sector . It can be used for such administrative tasks as timetabling , facility distribution etc. or to support teaching in various ways . It can also be used for general instruction concerning computers and their utilization in the community . 
Research, development and the introduction of computers in schools in Sweden are considered under three headings. 

1. Instruction concerning computers and their utilization in the community, in short, computer appreciation . 
2. The use of computers in schools as a means of modernizing t eaching subjects , e .g. the computer as a calculating aid . In shore, subject-related computer utilization . 
3. The use of computers as an aid to learning . In short, computer-assisted learning (CAL). 

The first of these headings implies general instruction for all pupils at the senior level of compulsory school (grade 9 at present) and in all lines of grade 1 of upper secondary school. The rule is that computers are to be used as calculation aids and as a means of illustrating computer utilization in various upper secondary school disciplines . R& D work relating to these two fields was undertaken between 1974 and 1979 in the DIS project (DIS being the Swedish abbreviation of "Computers in schools" ). The results of that project are now being applied to everyday school activities . Within the CAL sector , research is still continui~g under the PRINCESS project (Project for Research on Interactive Computer-based Education Systems) , which will be concluded this year. 

Initial Programs 
Analyses of similar instruction in Sweden and abroad revealed that no internat ional experience was directly applicable to Swedish schools . Knowledge concerning the way in which instruction should be designed and deployed has been gained primarily through practical experimentation. Teachers and EDP specialists have, for example, formulated and revised ideas concerning syllabi, the construction of experimental teaching materials in several iterations interspersed with experimental activit ies. Experiments have been conducted, at both levels , in schools having access to computer equipment of various makes and in schools having no such equipment at all. Syllabi, teaching materials, teaching methods and teacher training have all been studies in t he course of the experiments, which have involved a total of some 450 teachers and 8,000 pupils, divided between computer appreciation (300 teachers and 5,000 pupils approx.) and subject related computer ut ilization (about 150 teachers and 3,000 pupils) . No systemat ic investigation has been made of the spill-over of the experiments, but as every 

Knowledge of how 
instruction should be 
designed has been 
gained primarily 
through practical 
experimentation. 

Anita Kollerbaur is Laboratory Ltatkr- in rht Dtpartmtnt of Information Pro ctuing and Computer Science al the 
Univmity of Stockholm in Swtden . 
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teacher teaches several classes in the concerned subjects, the number of 
involved students are much higher . 

The experiments were evaluated by means of questionnaires distributed to 
pupils and teachers, through discussions at conferences of teachers and pupils, 
and in field trips to various schools . This evaluation was above all aimed at 
identifying the advantages and drawbacks of computer appreciation. 

All municipalities and county councils had been invited to take part in these 
experiments , and the level of interest had been such that participants had to be 
selected . Selection criteria varied according to the particular problems to be 
studied, but one aim was to distribute the experiments geographically and, 
within the municipalities taking part , to conduct them in both compulsory 
and upper secondary schools . 

The teachers taking part in the experimental activities were given a week's 
training during the summer holidays . The group as a whole was presumably 
rather more favourably disposed than the average teacher would be towards 
teaching and about computers . 

The computer appreciation syllabi were revised no less than three times. 
The first syllabus was tried out in 1974/7 5, the second and third in 1975/76 
and 1976/77 respectively . The experience accruing from these experiments 
formed the basis of a concluding round of experimentation in 1977/78 , on 
which standpoints concerning the way in which Swedish schools are to be 
provided with general instructions about computers and their use were thus 
based . 

During the experiments, the teachers devoted between 20 and 40 lessons to 
computer appreciation. 

Instruction Concerning Computers And Their Use In Society 
Sweden has decided to integrate general instruction about computers and 

their use with various teaching subjects, instead of introducing a new teaching 
subject. There were two main reasons for this. 

1. It is unrealistic to create new subjects parallel to changes in the community 
at large . The tendency in Swedish schools is more in favour of projects or 
thematic studies. 

2. Instead of equipping pupils with specialized knowledge, the intention was 
to present the computer as an aid for various purposes. 

Computer appreciation could have been integrated with a vast number of 
subjects , from Swedish to mathematics, but for practical reasons this integra
tion has been confined mostly to mathematics and civics . These subjects are 
taken by all compulsory school pupils, and they are also included in most lines 
of upper secondary school. 

The purpose of computer appreciation has never been debated. The aim 
throughout has been to convey knowledge which will make it easier for pupils 
to appraise and influence the use of computers in society. 

Opinions were divided concerning the detailed teaching content required in 
order to confer this knowledge. The slant which the project team wanted to 
give to computer appreciation differed from the approach adopted in other 
European countries and the United States, in that it was far more societally 
oriented. But many Swedish specialists at the time would also have preferred a 
more technical emphasis than was proposed. 

The experiments showed that instruction could be introduced at the senior 
level of compulsory school , and computer appreciation is now a compulsory 
feature of the mathematics and social subjects syllabi . It is also mentioned in 
the natural science syllabus. 

Compulsory school pupils are introduced to the various fields of computer 
processing which exist today and may conceivably come into being in the 
community at large . This introduction serves to make them aware of the 



consequences of computerization in relation to the individual and society. This instruction also conveys an idea of computerized data processing and of the potentialities and limitations of different ways of designing data systems . It also includes a general presentation of legislation and governing the use of computers. 
Programming has not been made a compulsory teaching subject in compulsory school, partly for financial reasons, but also for reasons connected with the subject itself. This is a somewhat controversial matter, and there is a debate in progress concerning the value of BASIC programming in relation to the goals laid down for this instruction. Some protagonists argue that programming needs to be taught so as to bring the whole subject down to earth and facilitate a proper understanding of the various sections of computer appreciation , while others maintain that no such knowledge is needed . Some portions of the general instruction were too difficult for pupils at the senior level of compulsory school. This was particularly true of sections concerning structural change in society, international perspectives , advanced studies of detailed points, implications for the individual , problems relating to privacy and secrecy, etc . These sections have therefore been transferred to upper secondary school . 

The instruction given in upper secondary school is designed to give the student an appreciation of the way in which computerization affects the social structure and also of the apportionment of responsibilities . Special emphasis has to be laid on the use of the information network and on the role and opportunities of the individual in connection with the introduction and use of computer systems at various workplaces. Students in the three and four-year theoretical lines of upper secondary school must be able to use computers for problem solving by writing programmes of their own in a high level language. The experiments conducted in vocational lines of upper secondary school have shown that instruction should be given more of a practical slant, so as to provide the students with the knowledge they need concerning the impact of data processing on a particular occupation or field, and so as to prepare them for activities within that field. 
Both teachers and pupils feel that computer appreciation should be jointly based on mathematics and civics . Computer appreciation has proved feasible within these subjects without any detrimental effect on the subjects themselves . In upper secondary school mathematics , students have actually been found to acquire a more positive attitude towards the subject, and by using the computer in problem solving they have developed their capacity for formalizing and solving problems . 

Both teacher and pupils have been asked concerning their attitudes towards computer appreciation and the use of computers in society . After receiving this instruction, 7 3 per cent of the pupils find computer appreciation fairly or very interesting, while the remainder are indifferent and find the subject fairly or very tedious . 82 per cent of the pupils agree , wholly or partially , that our society needs computers, while the remainder are indifferent or disagree to a greater or lesser extent. All teachers feel that computer appreciation should be put on the school timetable and that the proposed syllabus is a good one . The conditions for introducing computer appreciation were consequently advantageous . 
The effects of the experiments were favourable. The instruction has increased the pupils' knowledge of facts concerning computerization, and it has improved their ability to adopt standpoints to statements concerning the use of computers in society and to follow the current debate . The experiments have also shown this instruction to provide natural opportunities for project and problem-oriented teaching . The pupils for their part find the instruction pre-eminently realistic , due of course to such activities as field trips to workplaces where computers are used. Computer appreciation also provides 

Programming has not 
been made a 
compulsory subject, but 
there is a debate 
concerning the value. 
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opportunities of varying working methods from individual studies to group 
work . 

Comput ers As A Means Of Modernizing Teaching Subjects 
The project also had the task of investigating potential uses of the computer 

in schools as an aid to calculation and methods at upper secondary level , above 
all in the illustration of computerization by means of practical examples . 
Development work was confined to mathematics , physics , business economics 
and various group of technical subjects . These activities presupposed that the 
upper secondary school students had been taught computer appreciation before 
starting to use computers in various subjects. 

Two main approaches are involved where commercial subjects are con
cerned. One of these is to develop special computer programmes for school 
teaching, i .e . programmes which often provide a miniature depiction of the 
activities concerned . The other entails using programmes from companies and 
organizations which are only slightly modified to suit the teaching situation , 
e.g. by means of specially formulated instructions and simplified communica
tion with the programme. 

The students greatly appreciated using software coming straight from real 
life , while some of the teachers found it difficult to integrate these programmes 
with their own teaching . Existing teaching episodes have to be extensively 
replanned , and the teacher himself has to be highly proficient in the use of the 
programme . 

In mathematics , numerical methods have been integrated with teaching by 
means of computer support. These experiments showed: 

• Pupils can work experimentally in order to discover mathematical relation
ships . 

• Subject matter can be given greater concretion . 
• The pupils acquire a more solid foundation for the analytical aspects of 

mathematics. 
• Greater co-ordination can be achieved between physics and mathematics . 
• Numerical methods can be used in other subjects, especially technical ones . 

In-Service Training 
One week's training was provided in connection with the experiment . 

Teachers were then expected to be able to provide instruction as per the 
syllabus on the strength of independent studies and planning collaboration 
with their colleagues , as regards both computer appreciation and the subject
related use of computers . This of course , was far too short , and in the summer 
of 1982 , the participating compulsory school teachers were given three weeks' 
training and their upper secondary school counterparts at least five weeks' 
training . 

Various models have been discussed , but for quality reasons the choice has 
been that the teachers will be trained by special subject and methods experts. 
The method at present being used is for the teachers to take place in a course at 
a college or in distance teaching conducted by a college . The goal is that 
approximately 30 ,000 teachers shall be trained up to 1986. This will probably 
not be fulfilled due to lack of resources of different kinds. 

Teaching Materials 
Computer appreciation and computer utilization demand new teaching 

materials in schools , viz computer programmes (software) and computer 
equipment (hardware) . This in turn raises a number of questions. What 
software and hardware are needed for teaching? How are these acquisitions to 
be financed ? And so on. 

The simplest solution to the school computer problem is to develop a 



national computer which all schools have to install. This eliminates the problems of purchasing, of software immobility, of close and compelling links between a particular computer make and printed teaching materials, etc . But is this the best solution? This question need not be decided in Sweden for the time being, as computer equipment is purchased at local (municipal) level. In addition, the general opinion among those responsible for such matters in schools is that the individual school and municipality must be free to choose their teaching materials and that this is an advantage from the instructional viewpoint. But of course, a national school computer can compete in the procurement process, which should result in the choice of the best computer at the lowest price. 
A technology procurement project has been started in Sweden with the aim of giving Swedish enterprise and industry a better chance of competing in the school computer market, and this may result in a Swedish school computer. Swedish firms have been invited to tender a (new?) product on the basis of a detailed specification of demands drawn up jointly by representatives of schools, research and industry . 

Examples of the functional stipulations made concerning computer equipment are that each individual workpoint must be capable of development for future applications and the base system function , must contain graphics white with a resolution of about 500 x 500 dots. In addition , each work point must have facilities for communicating with another, larger computer, either for running programmes on the latter or for shifting data programmes between the systems. The stipulations also include detailed specifications concerning software and types of documentation. Ergonomic aspects of computer equipment and software have been taken into account . Procurement will begin during the autumn of 1982. 
Thus Sweden still has the problem of different schools/municipalities having to do their own purchasing of computers and software. This requires support. A large number of different schools precludes centrally formulated standard specifications. To assist schools in the business of procurement, a detailed report has been compiled by the PRODIS project (Software and computer equipment in schools) at the National Board of Education. This report deals with requirements concerning computer equipment for different subjects, general stipulations to be made concerning computers and software and schools, operating problems, how to draw up a specification of requirements etc. In addition, staff receive central guidance from the NBE (through the DUN project - DUN being short for "The computer in teaching") and from the Swedish Association of Local Authorities. But even if"good" purchasing is within the bounds of possibility, there are still problems. Often no specification is made of requirements. Instead an approach is simply made to a supplier who is said to have suitable equipment (purchased, perhaps, by a school in the neighboring municipality). Representatives of different subjects differ in their awareness and influence when a school is about to purchase a computer. If the mathematics teacher dominates his school, this can result in the purchase of equipment which makes poor provision for the requirements of economics subjects. Another problem concerns the difficulties involved in forecasting needs both quantitatively, i.e. in terms of the number of computer work points, and qualitatively, i.e. in terms of the way in which the computer will be used. In 1979, for example, five work points per school was considered a minimum requirement. This had already risen to 10, preferably 15 work points per school by 1981. (Needless to say, the number of work points had to be adjusted to the size of the school concerned.) 

In addition, greater demands are being made concerning facilities for the use of advanced software. For example, teachers illustrating data processing in 

The simplest solution to 
the school computer 
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which all _schools use. 
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the community at large want to be able to show data base handling, and this 

makes special demands on the equipment. 

BASIC is at present practically the sole language used for pupil pro

gramming and for developing applied programmes for schools. It is agreed, 

however, that this is not a very happy state of affairs. BASIC has many 

advantages. It is easy to learn and can be used with practically any kind of 

computer. On the other hand, it is a non-structured language and therefore 

does not directly support a natural way of solving problems . 

No systematic efforts have yet been made co use ocher languages besides 

BASIC. As part of the research activities of the CLEA (Computer-based 

Learning Environments) centre, work has begun on the analysis of different 

languages with reference to the requirements for a school language. 

Another problem connected with software and hardware is that of who is to 

develop and distribute applied programmes for schools. At present this is done 

almost exclusively by producers of teaching materials. A certain amount of 

development is being financed by the State, and these programmes are of 

course universally free available. Various methods of encouraging teachers to 

develop their own programmes have been tried in Sweden, and attempts have 

also been made to devise ways of distributing information about these various 

programmes. But it has not been possible for example, to create a common 

data base for programmes developed by teachers who have been unwilling, for 

various reasons, to part with their software. 

Integration Of The Educational And Administrative Use Of 
Computers 

The integrat ion of the administ rative and educational use of computers in 

schools has been a much discussed topic in Sweden . When research and devel

opment began in 197 3, the widely accepted view was that financial con

siderations would lead to the integration of the educational and administrative 

use of computers in schools. This, it was argued, was the only possible way of 

putting computing resources at the disposal of schools, and the rationalization 

benefits thus obtained in the administrative context would finance the use of 

computers for teaching purposes. A careful inquiry was undertaken with a 

view to this type of integrated solution, and it had been proposed that a model 

experiment should be mounted in one municipality. Thus it was hoped that 

the actual procurement of computer hardware for schools would not require 

any new resources . The project, however , took a critical view of this solution 

and began by drawing up one calculation for a purely educational solution, one 

for a purely administrative one and a third for an integrated solution. These 

calculations were founded on the use of a minicomputer system in various 

configurations. They showed that there would be negligible differences in the 

costs respectively entailed by the three types of solution. The project therefore 

proceeded to study the educational use of computers in schools without 

considering the possibility of their administrative use. Existing forecasts 

indicated also at that time chat the cost of hardware would eventually become a 

less burdensome item in connection with the use of computers. 

The same debate is now in progress at municipal level. School policy makers 

and school administrators often stipulate that the computer must be used in 

school administration, making this a condition for funding the procurement of 

equipment for classroom use. Some schools, however, have adjusted to this 

stipulation and integrated their administration with the educational use of 

computers. Some schools have common access to the computer, i .e. the 

computer is used simultaneously for administration and teaching but there are 

separate terminal work points available. Ocher schools have reserved certain 

days for administrative data processing. In schools which have purchased micro 

computers, the administrative side has a microcomputer of its own. The latter 



case does not present any integration problems. The other two, understandably, have proved to be a mixed blessing. No systematic analyses have been made of experience hitherto, but the occasional instance has been reported of pupils managing to penetrate security systems in the software and destroying administrative data and programmes, which has naturally been a cause of worry. 
Thus it remains to make school policy makers at municipal level chat integration of administrative and educational use of computers has to be carefully analyzed from different point of views. 

Continuity 
So far we have been mainly concerned with problems surrounding the introduction of computer appreciation and utilization in schools. The question of how to keep activities going is no less important . There is, for example, the question of how to update teaching . Methods will have to be devised for continuously revising teaching content . This involves problems relating to both teaching materials and training problems which are now discussed but have not yet been solved. 
Another question concerns ways of keeping teachers motivated to provide the instruction desired . The Swedish experience is chat teachers do not continue this instruction to the same exrent as during the experimental phase . The new model , whereby training is co be organized in conjunction with local development work at the individual school , may perhpas solve the problem of ensuring that teachers continue to teach computer appreciation and use computers in different subjects. The fact chat the syllabi are now compulsory may also make a difference, but the need for some kind of continuous stimulus for teachers is not to be underestimated. 

Finally it should be observed chat, in order for chose portions of teaching requiring the use of computers to function smoothly in schools , there muse be an organization which is responsible for the computer system , its operation and development and for providing teachers and pupils with some kind of back-up in their practical use of computer equipment . There is more to it than just installing a computer. 

The Use Of The Computers As An Aid To Learning The experience gained by Swedish schools of CAL has mos cl y been geared to research within the PRINCESS project (Project for Research on Interactive Computer-based Education Systems). Since this project has not yet been completed , only the approach adopted to CAL will be presented , together with research methods and experience of the same . 
PRINCESS is concerned to see whether , and if so how, education can be improved by the use of computer aids. A model of a system for computer-based education is being developed and continuously evaluated. The pedagogical approach in PRINCESS can be summarized as follows : 

• Knowledge is derived from the experience gained while performing activities. 
• The student must be able to control the activity . 

PRINCESS has focused its research on general computer aids for storage/ retrieval, processing and communication of data and computer aids for interactive work with subject models of different types . The PRINCESS approach to computer-based learning entails particular requirements concerning such courses . An interactive programme used in a course of chis kind should: 

• Make operations on non-crival models available , e .g. work with analytical models , information retrieval and simulation. 

• 
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• Be easy to use. 
• Be easy to modify and develop, from a subject viewpoint as well as in terms 

of pedagogical approach and in concrete interactions. 
• Be executable on different types of input and output media. 

The research is interdisciplinary , and the approach can be characterized in 
terms of systems thinking , the conception that pedagogical requirements 
must influence the technique , and the principle that the people involved must 
participate in systems development. Furthermore , the development of meth
ods and tools must be interleaved with empirical studies. 

The research approach (which is necessary for this type of research) has 
caused some problems, such as the following: 

• Empirical work is time consuming . 
• The interdisciplinary approach causes co-ordination problems. 
• Part of the work is means-oriented rather than goal-oriented, i.e. concerned 

with developing some of the software for the applications . 
• Co-operation with users and financiers leaves less time for primary research. 

Sometimes concrete products had to be presented while basic research was 
still lacking. 

• The academic environment and the application field make different de
mands on research activities . For instance , reports in Swedish must be the 
principal means of disseminating results. 

• Demand for modern technology combined with a limited budget for 
equipment has forced the project to purchase badly supported research 
products. 

• It is difficult to exchange equipment within the scheduled duration of a 
project. 

Conclusions 
Sweden has developed a national policy concerning computers in schools. 

This policy has been discussed and determined by the Riksdag (i.e. the 
Swedish parliament) and enjoys strong political support. 

But people not attending school also need to learn about computers and 
their use. In working life, a great deal of instr~ction in computer appreciation 
has been organized under the auspices of both employers and unions. 

A wide-ranging information drive concerning data questions has been 
addressed to the general public and has included debate publications , exhi
bitions , theatrical performances, etc . Procedures are being framed to increase 
the support given to data courses arranged by adult education associations . 

The National Swedish Data Policy Commission is paying close attention to 
education in this broader sense . The Commission is a broad-based committee 
whose task is to assist the Government and Riksdag in data questions. One aim 
there is to evolve a Swedish data policy . 



Instruction of Numerical Control by 
Computerized Simulation System 
BY NAFTALI GOLDENBERG & MIRI MISHKOVSKY 
Introduction 

Comprehensive technical education strives to produce qualified personnel capable of acclimating themselves to growing and developing industry. As a result of industry's move toward highly intelligent automated controllers and machines, the present day operator is more and more involved in decision making. It is the responsibility of the educator to give the student a thorough understanding of programming , analysis and control; in short , the intellectual tools for thought processes involved in complex problem solving. Success of any computerized machine depends on the acceptance and understanding by the user of the machine's capabilities and limitations in relation to himself. Our current system at Boys Town Jerusalem has a broad range of components which allow the realization of the educational goals discussed. 
With the coming of the industrial age , Israel generated a need to sponsor a highly technical, comprehensive vocational discipline in its educational process . Boys Town Jerusalem , a Yeshiva High School and Junior College for 1200 students , is the cream oflsrael's comprehensive educational system. The Computerized Numerical Control system to be reviewed in this article was a joint effort by the Alexander P. Hirsch School of Applied Mechanics , Department of Numerical Control , and the Isaac L. Auerbach School of Computer Science Systems Group here at our campus. 

Included in the curriculum of the vocational education process is the students exposure to advanced topics in technology, i .e., computers , numerical control, industrial automation, etc. Our responsibility to teach NC to our students stems from the total acceptance and integration of the NC machine into the world of industry . 
The structural concept behind this system is an integration of three distinct subjects and teaching aids into one highly sophisticated instructional course. 

I.Numerical Control - Theory and Workshop 
2. Computer Programming - Theory and Practice 
3.Visual Aids - Video Tape Recorder 

Numerical Control - Theory and Workshop 
Numerical control is a control system for machine tools and some industrial processes in which numerical values corresponding to desired positions of tools or controllers are recorded on punched paper tape , punched cards , or magtapes, so that they can be used to control the operation automatically. The system at Boys Town Jerusalem consists of two different numerical control machines connected to two different milling machines. The machines have two distinct but similar programming languages, one of which conforms to EIA Standards while the other machine is used ten to one by the Israel industrial market. Tentatively we decided to teach the Sharnoa language to our students because of its prevalence in Israeli industry. A post-processing routine is used to translate both languages to common TTY code, thereby benefiting from the advantages of the two languages . 

Fundamentals of manual operations of the milling, drilling and lathe tool producing machines is given to the students in the workshop as a prerequisite course to the CNC (Computerized Numerical Control) program. The CNC course lasts 90 class hours over a period of one and a half years. 
Syllabus : 
1. Theory of NC 
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2. Generations of NC from NC, CNC to DNC 
3. Modular structure of the two systems available at Boys Town 

Jerusalem: 
a . Sharnoa Electronics CNC 745 
b. Yizreel Electronics CNC 450 

4 . Description of fully automated CNC system available on the 

market 
5. Analysis and design of parts processing 

6. Principles of parts programming logic 
7. Sharnoa's programming language 
8. Execution of students programs on NC machine 

At Boys Town Jerusalem the two CNC machines have single user 

capabilities. Access by the students to these machines was limited to one 

student per each machine at any given time. The maximum practical experi

ence by the students was two exercises per semester. It appeared that the small 

amount of lab hours available was minimizing the possible achievement of the 

course. The expense of each trial run was a restricting factor in the use of the 

machines . There was also the risk of unintentional damage to the machines by 
the students in practice runs . 

Computer Programming - Theory and Practice 
The academic discipline of teaching Computer and Information Science on 

the secondary school and junior college level has been available at our school for 

the past five years. Computer literacy and elementary BASIC programming are 

required courses for all those students attending BTJ. In addition, students in 

the electronics and mechanics department are required to take a course called 

"Computers in Industry" and courses from the computer science syllabus 

pertaining to their chosen major. Once having been exposed to the computer 

and its potential , the students are encouraged to utilize the computer as a tool 

for other courses outside of the computer science department. The depart

ment's staff remains available to assist and advise students who show an 

interest in the use of the computer. 
The Computer Center at Boys Town Jerusalem houses a PDP 11/45 operat

ing under a RSTS/E V7 system . A classroom of 16 terminals is served by this 

DEC Time Sharing System. The software which allows the interface of the two 
CNC machines to the PDP time sharing was developed and designed by our 

systems group during the course of one and a half years . The underlying 

concept of this system was to have the students as a class use the computer as an 

intermediary between themselves and the NC machines, thereby increasing 

the availability of the machines eightfold . Of course, once the decision was 

made to tie the NC machines to the computer, it was decided to dedicate more 

time and manpower to build a totally Computerized Numerical Control 

Educational System . This would revolutionize the actual learning of NC by 

our students. 
The terminal classroom is now used in parallel with the workshop. Students 

get all the programming practice they need. The computer allows all the 

students in the classroom environment to create , edit and run their individual 

programs at their own pace. Errors are detected interactively before the 

program executes the actual milling process. When the program is debugged 

by the system , a papertape which may be fed through the CNC machine for 

milling of a tool is punched. 
The workshop contains the two CNC machines previously mentioned and 

two teletypes which are connected to the control units and to the main 

computer. 



Visual Aids - VTR 
Among the visual aid cools used in the classroom, there is a video tape recorder on which the instructor has filmed a number of programs in execution. The TV screen of the VTR also acts as a giant CRT with a key board built by our electronics department. The instructor then keys in a program, runs it through the system and simultaneously shows the physical execution of the program. 
The teletypes in the workshop operate in two modes: 

1. indirect mode - teletype ½ computer 
2. direct mode - teletype ½ CNC machine 

In indirect mode the teletype is connected to the main computer allowing access to the NC system functions. A paperrape may also be punched once having passed through the systems' diagnostic. Existing tapes read through the teletype may be edited and modified co produce new programs. In direct mode the teletype terminal is a single I/0 device to the CNC machine themselves. Papertapes are read by the teletype and processed by the CNC to produce the actual tool. 
After the installation of the NC software system there appeared one major flaw; the feel of the NC workshop was absent from the terminal classroom. Therefore, certain aspects of the instructional cause were coo abstract for the mechanical minded student. Among the visual aid cools available at Boys Town Jerusalem is a video tape recorder system complete with video rape camera. The decision was made to make use of the VTR for the C course . The NC instructor filmed basic NC machine drilling movements in three dimensions, i .e., circle, straight line , angle depth , mathematical curves , ellipses, tangent circles, spiral, loops and subroutines. As the students learned the programming instructions for their operation, they viewed the tapes to see the actual drilling movement in execution . Subsequently, when the success of this was apparent, the instructor began taping complete tool processes. With the help of the PAUSE on the VTR and a giant keyboard interfaced to the computer, the instructor would show the original source program , the block simulation of the program on the VTR monitor , and would then switch to the viewing of the tape portraying the execution of that particular block . Future enhancements of the system include: 

Graphic display - Simulation 
a. Plotter Printer 
b. CRT Graphic display 

The Graphic Display Simulation System is in its final development stages. The system entails two output devices which display or draw the tool to be milled, drilled or lathed in three dimensions on a point plotter and/or a very high resolution graphics display terminal. The savings involved in reducing the expense of actual milling of tools for testing and teaching purposes is phenomenal. 
Since our school is located in Israel the primary language is Hebrew. Special considerations were made in writing our system for an English speaking user or a Hebrew speaking one. To aid in making our decision, we consulted experts in the NC field and educators in the vocational discipline. The overwhelming opinion was to develop the system for the English speaking user. The students are given a special course in technical English to supplement the course already given. The students' command of the language is also strengthened in addition with industries standards. The drawbacks in the first weeks of instruction was the pace of the students understanding . To aid the students in the use of the system, a specially prepared user's manual was published jointly by the two 

Continued on page 99 

It is the educator,s 
·responsibility to give 
students the intellectual 
tools involved in 
complex problem 
solving. 

T . H.E. JOURNAL 89 



JAMISON , D., Suppes , P., & Wells S. The 

effectiveness of alcernattve tnsrructtonaJ media. A 

Survey. Rniew of Ed11cat1onal Ruearch 19- . +-1 

1-6 1. 

KAY , A., & Goldberg, A. Personal dynam1C media . 

IEEE Computer. March 19-- , 31- l. 

KEARSLEY, G. Videochscs in education and training: 

The idea becomes reahry. i'idtod,sc/V,deotex, Fall 

1981, 208-220. 

KEARSLEY. G Amhonng systems in computer-based 

education. C "1munrra11om ACM , July 1982 , 25(7), 

429-4r. 

KEARSLEY, G . Compurtr ba1td training: A handbook . 

Reading, MA : Addison-Wesley , 1983, in press . 

KOPSTEIN , F. , & Seidel , R.J . Computer-administered 

inscrucrion versus traditionally administered 

instruction : Economics. AV Communications Rtt)iew, 

1968 , 16. 147-1 75. 

KRJBS , D.H . Authoring techniques for interactive 

videodisc. Journal of Educational Technology Systems , 

1980, 8(3), 21 l. 

KULIK , J .A. Kulik , C.C. , & Cohen , P.A. 

Effectiveness of computer-based college reaching : A 

meta-analysis of findings . Review of Educational 

Research , Winrer 1980, 50(4), 525-5 44. 

LEKAN , H . Index to computer-auisred instruction. 

University of Wisconsin , Milwaukee, 1968 . 

LIPSON , J. Design and development of programs for 

videodisc. J ournal of Educational T echnology Systems, 

1981 , 9(3), 277. 

LOOP , L. ComputerTown , USA . Instructional Innovator, 

February 1982 , p .22 . 

LUEHRMANN , A. Should rhe com purer reach rhe 

student or vice-versa? In R.T . Taylor (Ed .), The 

computer in the school: Tutor , tool or tutee. ew York: 

Teachers College Press , 1980. 

MACKEN , E., & Suppes , P. Evaluation Studies on 

CCC elementary school curriculums 1971 -75. CCC 

Educational Srudie,, J( I), Summer 1976 

MALONE , T . W . Toward a theory of incr insically 

motivating instruction . Cognitin Science, 198 1, 5. in 

press . 

MALONE , T . W ., Macken , E., & Suppes , P. Toward 

optimal managemenc of CAI ; Allocating instructional 

rime and motivating students . ADCIS Proceedings, 

Dallas , TX ., 1978 . 

MALONE , T . W ., Suppes , P., Macken , E., Zanotti , 

M. , & Kanerva, L. Projecting student trajectories in a 

computer-assisted instruction curriculum . J ournal of 

Educational P1ychology, 1979, 71 ( 1), 74-84. 

MERRJLL, M. D. Learner control : Beyond 

aptitude-treatment interactions . AV Communications 

Review, 1975, 23, 21 7, 226. 

MERRILL, M.D., Schneider E. W ., & Fletcher, K.A. 

TICCIT. Englewood Cliffs , NJ : Educat ional 

Technology Publications , 1980 . 

MILLER , M. L. A structured planning and debugg ing 

environment for elementary programming . 

International j ournal of Man-Machine Studies . 1979, 11, 

79-95. 

MOLNAR , A . R. Microcomputers and videodisc: 

Innovations of the second kind. THE J ournal. 7(6), 

November 1980, 58-62. 

O 'NEAL , A.F., & O 'Neal , H.L. Author management 

systems . In H . F. O 'Neil , Jr. , (Ed .), /JJue, in 

instruct ional systems development. New York : Academic 

Press , 1979. 

ORLANSKY, J ., & Str ing , J. Computer-based 

instruction fo r military training. Defense Ma nagement 

J ournal. 198 1, pp.46-54. 

PAPERT , S. M indJrorm1. ew York: Basic Books. 

1980. 

PASK , G . Conversation, cognition and learning. New 

York : Elsevier, 1975. 

92 JANUARY , 1983 

discussed in the next section), they all exhibit distinctive characteristics. 

PLATO was designed to be a large-scale system with remote terminals which 

featured a high resolution plasma screen and a touch panel (Alpert & Bitzer, 

1970; Smith & Sherwood , 1968). The IBM 1500 system was a local time

sharing system and involved terminals with lightpens and random-access 

slide/audio units . It was developed primarily as a vehicle for research and 

development in computer-based instruction rather than as a system for wide

spread implementation . The TICCIT system was also a local timesharing 

system but used color TVs and had video capability . All three had their own 

authoring languages: Tutor (PLATO), Coursewriter (1500), and APT (TIC

CIT). Both PLATO and TICCIT had the delivery of cost-effective CAI as their 

design goals: PLATO by means of many terminals and TICCIT by virtue of 

using off-the-shelf hardware components. 
While each of these three systems differed in design, TICCIT was funda

mentally different from PLATO and the 1500. It was based upon a unique 

instructional framework which dictated the actual form of the hardware , 

software and courseware (Bunderson, 1974; Merrill , Schneider & Fletcher, 

1980). This framework involved componentized instruction (e.g., objectives , 

rules , examples , practice , etc.) which the learner was able to control. Futher

more , APT was really an authoring system rather than an author language such 

as Tutor or Coursewriter (see discussion in Section V below). 

The significance of most of the prototype systems discussed in this section 

was that they provided opportunities for a large number of individuals to gain 

practical experience with CBI, often in operational settings. In fact, it is 

probably the case that the majority of CBI professionals in the field today "cut 

their teeth" on one of these systems. They also led to many instructional 

theories and principles which were then applied to other CBI systems . PLATO 

and TICCIT survived to become commercial products (of Control Data Corp. , 

and Hazeltine Corp. , respectively) and used in operational educational and 

training settings . IBM's Coursewriter evolved into the Interactive Instruc

tional System (IIS) widely used on IBM mainframes . 

While many other systems have been developed in the past two decades 

(including microcomputers) , few have really incorporated any features or ideas 

significantly different from these three major systems. One exception is 

systems based upon videodisc (Kearsley , 1981; Molnar , 1980). Videodisc 

represents an extension of the multimedia and interactive capabilities of 

original CBI software . It has made possible novel approaches to information 

presentation and storage such as Spatial Data Management which is now being 

investigated for its instructional value (HumRRO , 1982). Another exception 

is systems designed to exploit the capabilities of new languages such as 

SMALLTALK and ICAI programs (discussed below). These systems include 

features such as concurrent processing , overlapping windows , dynamic 

graphics (animation), and cursor control (via a mouse) which open up new 

possibilities for CBI (e.g. , Wadlow , 1981). 

II. CONCEPTUAL DEMONSTRATIONS 
The projects described in the previous section focused on instruction , 

whereas the studies examined in this section focus on creating novel learning 

environments for the student. 
Perhaps best known of these efforts is the MIT LOGO project (Papert , 

I 980) . LOGO was developed as a cool to help children learn procedural 

thinking and practice problem-solving skills (Particularly "debugging"). 

Over the past decade , thousands of children have used LOGO and its physical 

incarnation , the " turtle" (e .g. , Abelson & DiSersa , 1981). LOGO has also 

served as a vehicle for studying the cognitive processes of children (e.g .. 

Emanuel & Weir , 1976; Watt , 1979). 

The SMALLTALK project of Xerox Palo Alto Research Center (Kay & 



Goldberg, 1977; Goldberg & Ross, 1981) is similar in a number of res peers to the LOGO effort. It is an attempt to develop an easy-to-use, high-level programming language (SMALLTALK). While the original development thrust was the creation of a learning environment for children with particular emphasis on high quality graphics, current applications of SMALLTALK have gone beyond educational contexts. 
The SOLO project at the University of Pittsburgh (Dwyer, 1974) was an attempt to let high school students "solo" with computers, i.e., learn to use computers as personal tools. Students developed programs and built computer-controlled apparatus to explore chemistry, ecology , aviation , music, and a host of other domains. The SOLO project gave rise to the SOLONET project - an attempt to foster the same sort of creativity in the context of group activities and interconnected microcomputer networks. The focus of the Huntington project which began at the Polytechnic Institute of Brooklyn, and was continued at the SU Y , was to develop simulations for use in high school science (Visich & Braun , 1974). These simulations were written in BASIC and widely disseminated (see discussion of CONDUIT in Senion VII). It is estimated that the programs were used in over 400 schools by 600 teachers and 25,000 students. The simulations served as models of how computers could be used for science teaching and also helped promote the use of BASIC. In fact , much of the simulation software now available on microcomputers derives from the Huntington work. The projects of Alfred Bork at the University of California , Irvine , scressed the importance of interactive graphics (Bork, 1977; 1981). Bork demonstrated that such graphics helped students to understand complex relationships in learning college physics. His work has encouraged the use of interactive graphics in CBI learning materials. Bork also emphasized the importance of creating a dialog between the student and program rather than a one-way flow of information. 

All of these projects, in one way or another, were attempts to show how computers could be used as a tool of the student (e.g., Luehrmann, 1980; Peele, 1979). In a sense they were all reactions or alternatives to the original philosophy of CAI in which computers were used to deliver instruction. Collectively, these projects were largely responsible for catalyzing the "computer literacy" movement (e.g., Seidel, Anderson & Hunter, 1982). 

I. 

II. 

Table I. 
SUMMARY OF CBI PROJECTS 

Development of Prototypes 
Stanford Drill & Practice Programs (Suppes & Morningstar, 1972; Suppes, et al. , 1968) 
BIP (Barr, et al., 1975) 
MISS (Sanders, et al., 1976) 
CASTE (Pask & Scott, 197 2) 
PLATO (Alpert & Bitzer, 1970; Smith & Sherwood, 1968) TICCIT (Bunderson, 1974; Merrill, et al .. 1980) 
Interactive Videodisc (Kearsley, 1981; Molnar, 1980) 
Spatial Data Management (HumRRO, 1982) 
Conceptual Demonstrations 
LOGO (Papert, 1980; Watt, 1979) 
SOLO (Dwyer , 1974) 
SMALLTALK (Kay & Goldberg, 1977) 
Huntington Simulations (Visich & Braun, 1974) 
Irvine Physics Curriculum (Bork, 1981) 
Computer Literacy (Luehrmann, 1972, Seidel, et al. , 1982) 
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Work Models (Bunderson, et al. , 1981) 
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Some Policy Issues in Computing 
Education in England and Europe 
BY PATRICK G. RAYMONT 
Introduction 

Those of us concerned with strategic issues in the field of computer education seem , even to ourselves , to be stumbling along in the dark with no clear goals and no signposts to help us to find the right direction . The aim of this paper is to explore some of the policy matters which we have recently tackled in England, and to compare our solutions with some different solutions evolved in other European countries where these relate . Some of the discussion may provide useful insights to policy makers elsewhere in evolving strategies to suit their own circumstances. 
There are two general factors which affect the thinking about computer education policy to which it is useful to draw attention from the outset. The first of these concerns the political control of the education system , which varies widely from country to country. In Eng land it is very much a matter for local autonomy and in other countries such as France it is tig htly controlled on a national basis . The position on this clearly imposes constraints on the ways in which policies can be implemented . 
The second factor is the tradition in a country in respect of vocational education at the post-secondary level. In England , there is a strong tradition of associating vocational education with employment, through apprenticeship for example , or by day release training given to employees of companies at local education colleges . 
In other countries , e .g . Holland , the tradition is very much that vocational education is completed on a full time basis before entering employment. Although computing is not particularly bound by traditions , none the less the standard practices in this respect do shape some policy decisions. A final point of terminology should be noted to avoid confusion concerning the British education and training system . In this article , when we refer to "England" , we mean essentially the system which prevails in England and Wales. The system in Scotland is often markedly different to that in England , and in Northern Ireland there are also some minor differences . 

Computers in Primary and Secondary Schools In the primary and secondary school sector , there have been a number of national programmes in Europe aimed at promot ing the use of computers in the schools . In England, a $16 million Micro-electronics Education Programme (MEP) has been mounted by the Department of Education and Science , and also the Department of Industry has made money available to supply a microcomputer to every secondary school. The activities which the MEP programme carries out fall into three categories , namely; curriculum development, teacher training, and resource organization . In point of fact, the majority of the money has been spent under the resource organization heading, which has involved the setting up of 14 regional centres around the country , each with a small team of experts to give advice and help to teachers in their region. 
There have been a number of criticisms of t he way in which this programme has been operated . It has been argued that t here is no coherent philosophy on how micros are to be used in the schools which would give direction to the programme , although in pract ice the greatest emphasis has been on teaching subjects other than computing itself. It has also been argued that the major impediment to the use of computers in schools has been the lack of suitable courseware and that insufficient attention has been given by the programme to 
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overcoming this deficiency. On the other hand, the programme has given 

quite some emphasis to the training of school teachers and , in particular, a 

package of materials called INPUT has been created and used by the regional 

centres and others to conduct courses for all schools who have obtained 

equipment through the Department of Industry scheme. 

The philosophy of providing every school with a micro has been contrasted 

with the French philosophy of putting a number of micros into a few selected 

schools. Obviously the ideal would be to put several micros into all schools but 

financial limitations prevent this. It has been said that one can really do very 

little with a single micro in a school but, on the other hand , the provision of 

one micro often stimulates teachers to become interested and to seek other 

finance to add to the number of machines . There is currently provision being 

made to extend the scheme to allow secondary schools to purchase further 

machines and to include primary schools , but again there are many doubts on 

the usefulness and practicality of this last measure. 
Post-secondary Vocational Education 

The Author has recently completed an examination of some post-secondary 

computing education schemes in Europe. Amongst the schemes examined in 

some detail were: 
1) The Higher National Certificate & Diploma courses in Computer Studies , 

offered under the supervision of the Business & Technician Education 

Councils in Colleges and Polytechnics in England. 

2) The courses in Management Informatics given in Colleges for Business and 

Management Studies in the Netherlands . 

3) EDP-Assistant courses under the supervision of the Ministry of Education 

in Denmark . 
4) The Wirtschaft-lnformatiker courses proposed by the Federal Institute for 

Vocational Training in West Germany. 

It is remarkable that in spite of the quite independent developments of all 

these courses, there appears to be a common core of material which applies to 

most of them at least as far as the computing subject matter is concerned . 

In broad terms, this core consists of: 
1) Some fundamental understanding of computing hardware 

2) A good coverage of software engineering concepts 

3) A thorough treatment of COBOL programming 

4) Some exposure to other programming languages 

5) A knowledge of the basic skills of systems analysis & design 

6) A good knowledge of systems software 
7) A basic knowledge of database and teleprocessing 

Also clear is the importance of a good basic knowledge of administrative 

management and accounting. The need for good (human) communication 

skills to be developed is also commonly recognised. 

There is , however, some disagreement on the supporting curriculum which 

should be offered, particularly in respect of the amount of Mathematics to be 

included and on the importance of studying the social impact of computing. 

Traditionally, the teaching of computing and of mathematics have been 

associated with one another, thus giving rise to curricula in computing with a 

heavy mathematical content. However, from the employer's point of view . 

this is quite wrong since most computing staff are employed on work with 

practically no mathematical content. It is sometimes argued that p ro

gramming and mathematics require the same kind of mind, but this would 

only provide an argument for selecting students on the basis of their demon

strated mathematical ability. Even this is doubtful since an English study has 

shown a closer correlation between English Language ability and Pr -

gramming achievement than between Mathematics and Programming. Ar: 

argument used by those who want to include a lot of mathematics, cha-



practical programming exercises need to be mathematically orientated if they are to be of the right degree of difficulty , lacks conviction; many problems of file handling, for example, are logically very complex but mathematically simple. 
There is a case for teaching some operational research topics on computing courses (e.g . , inventory control) because these arise in the practical application of computers in business and industry , but the mathematics can be kept simple even here. We conclude that most of the courses surveyed in this report, quite correctly limit the mathematical content of the curriculum and have as a main thread the ability to handle simple mathematical models of business or industrial situations. 
It is clearly recognised that vocational computing courses need a content of business studies. In some cases an easy approach to providing this has been to incorporate some traditional business topic (e.g., economics, law) directly into the computing courses. This is not very satisfactory since the relevance of the studies is doubtful and student motivation is adversely affected. A more appropriate approach would seem to be to devise a business content based around administrative (and especially accounting) procedures which relate to the practical use of computing . There is no example in the courses studied in this report where this appears to have been done satisfactorily . 

Most courses put some emphasis on human communication skills , but again, it is not clear that the actual teaching of these skills has the necessary practical computing bias. 
A final point on supporting content refers to the social impact of computing . Of the courses studied, only the Danish course gives any significant attention to this topic, perhaps reflecting the generally greater measure of concern for the issues involved in the Scandinavian countries and reflected in legislation governing the introduction of new technology in those countries . As other countries follow this lead, the appropriate subject matter will need to be introduced in all their courses. 
There appears to be a major gap in the current provision caused by the sudden explosive growth of office technology. It is clear that business and industry are going to require a substantial number of people educated to deal with the implementation of office automation systems which will require a combination of skills which goes beyond the requirement for computerisation as we have known it in the past . For example , a broad knowledge of office procedures will be required together with a knowledge of a range of office equipment (e.g., word processors) not normally studied on computer courses. There does not appear to have been any substantial curriculum development anywhere in Europe to cater for the development of vocational education in this field and it is clearly an urgent matter to get some work done on this. A start has been made in England by the Business & Technician Education Councils , but in relation to re-training courses for those with considerable experience, rather than with education programmes for school leavers . 

Another aspect of the post-secondary vocational education scene is the level at which the courses are set. Generally , in England and Europe, this has been on the theoretical side equivalent to the first year or two of a University Degree course , with the addition of some practical work , particularly in computer programming. Employers mostly use the output from this course in programmer/analyst or systems programming jobs and although the student will normally start working with a trainee status , the probability is of accelerated promotion. 
Employers seem to have found the output of these courses very useful , particularly those who use computers principally for commercial purposes . However, it may be that an alternative level would also provide useful people. For example , there are jobs in computer operating , data control and mainte-
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nance programming (to give just three examples) which require considerably 

less ability and knowledge than the programmer/analyst or systems program

mer jobs. 
In England , there has been a new course organised by the Business & 

Technician Education Councils which leads to a qualification of about Univer

sity entry level , with particular emphasis on the skills of operating and 

programming . 
The first course only began in 1979 and so it is too early to fully evaluate this 

course , but the early indications are that employers find the output from the 

course very useful for some of the more routine work in computer installations , 

especially those of small to medium size. 
In the long run , the vocational education system will need to produce a 

balanced supply of people educated at various levels to meet the needs of 

employers. It is not easy to plan this , particularly in view of the long time 

scales needed to make educational innovations and the rapidity of change in 

computing , leading to continual new job requirements. 

In England and in Europe, there is some suspicion on the part of employers 

of the computing education offered in Universities and Polytechnics, because 

computing is seen as essentially a practical art and experience is valued more 

than qualifications . It is , therefore, important that courses in computing offer 

a significant practical content and employers certainly recognise courses which 

include periods of industrial training as being of particular value . In England , 

the Polytechnics in particular have run a significant number of three or four 

year programmes which include one year spent working in industry and the 

Manpower Services Commission have also sponsored training of about one 

year's duration with roughly half the time spent working in industry . 

These forms of education are perhaps more difficult to organise, but none 

the less provide significant advantages . 
Some Problems of Resourcing 

The whole field of computing is subject to very rapid change which makes it 

difficult for educational institutions to resource courses which are relevent to 

current industrial needs. There are two particular aspects of the resource 

problem in this connection. 
The first is the equipment problem. It is imperative that educational 

institutions , especially those with a vocational bias, should be equipped with 

computers and related devices of types which are not too old-fashioned 

compared to those in use in business and industry . This can put substantial 

strains on budgets which are often modelled on budgets for more static subject 

areas . However , the falling costs of hardware , especially as measured on a 

price/performance basis , should progressively ease this problem. 

The second and far more serious problem is that of the teaching and support 

staff required to run effective computing courses . There has been a continuous 

shortage, on an international scale, of skilled computing staff for some years , 

resulting in such staff being highly rewarded in industry and business . 

Furthermore, computer staff generally wish to keep up-to-date and in touch 

with the most recent developments in computing. In the industrial and 

business world employers actually support quite a lot of expensive technical 

up-dating training. Educational institutions find it hard to match this and 

hence find it very hard to attract and retain staff of the appropriate calibre . 

As an example of the problem , a recent survey in England showed that 

Polytechnic staff vacancies were 17% of establishment and that because of 

financial constraints , recruitment to fill half of the vacant posts was banned . 

Furthermore, in local Colleges , vacancies were 23 % of establishment but 

these establishments were themselves only 60% of what the Government 

Inspectors regarded as necessary co run the courses scheduled in those Colleges . 

At the national planning level, little seems to have been done in any country to 



overcome the staffing problem and at institutional level, there is little leeway to allow local solutions. The following measures which have been tried on a very restricted basis are listed as possible strategies which can usefully be introduced. 
1) The provision of manufacturers courses for teachers 2) Arrangements for seconding teachers to industry with locum staff being available to fill the gaps 
3) The provision of support staff to ease the load on academic staff (e.g., programmers to conduct "clinic" sessions to help students with programming problems) 
4) Special grading schemes to give a higher ratio of Senior to Junior posts in computing 
5) Full funded Summer Schools to enable teachers to up-date their knowledge 6) Central provision of audio visual and other teaching aids 7) Special recognition for the extensive curriculum development activity needed to keep courses up-to-date 

It is recognised that many of these suggestions would be costly to implement but they would help a lot in enabling the educational sector to produce people with the up-to-date knowledge and skills needed in industry and business. 

Numerical Control: continued from page 89 

departments . The manual includes all the necessary technical information needed by the user to operate the NC software system. Examples of possible common errors with their error messages and corrections are in the manual. It is a description of the system from a user point of view, thereby allowing not only BTJ students to use it but anyone versed in NC may access and use the system. 

Evaluation and Conclusion 
Our CNC educational program is in classroom use for three school years. The first two years were of an experimental nature. The third year has received total recognition from the Israel Ministry of Education. Five vocational high schools have joined our program sending their students for two hours a week of instruction by our staff here at Boys Town Jerusalem. Five hundred and forty two students will have completed the course by June 1982. This year they will qualify for a newly established matriculation exam on Numerical Control styled after our syllabus. The interest in the system continues to grow. In May 1980 , at the request of the Ministry of Education, we held a one-day Seminar of Instruction CNC for 26 NC teachers from vocational high schools throughout the country. Reactions to the course program were favorable; the teachers expressed interest in acquiring a similar system for their schools. As a result of this successful endeavor, our system development group is now examining the feasibility of developing a similar program with the Electronics department to teach Real-Time programming within the syllabus of the microcomputer course given at the Junior College. We feel that we have substantially attained our goals defined at the outset. The project, from its inception to completion, has remained true to the educational standard we chose for it. Ultimately it is our students who already have and will continue to benefit from it. 

Software was designed and developed by H. Joshua Klein Research for Mechanical Engineering by Moshe Blumenthal 
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Management-Oriented Systems 
Design Method at IIT in Japan 
BY TOSHIO NISHIMURA 

ABSTRACT 

Twenty years have passed since the first installation of computer in the 

industrial field in Japan . In these years , many systems based on computers 
have widely spread throughout the business field . And the roles of systems 
engineer have been changed . Under those circumstances , we developed a new 
method of systems design , named MASD (Management Oriented Systems 
Design Method). IIT (Institute of Information Technology) has been present
ing this method for the last six years as one of its main training courses . It has 
been proven that trainees can obtain the ability of thinking systematically with 
a broad outlook and the faculty and attitudes through this training . 

Introduction 
Every business enterprise faces a lot of problems which keep clamoring for 

proper attention and solution . And we can not think of a single business 
corporation immune from problems . So , we may well define a business 
enterprise as an area of human activities where all kinds of problems converge . 
It is therefore no wonder that enterprises are always looking for warp and 
means to solve the problems and try constantly to recruit and develop the 
personal capability of working out desired solutions . 

Affected by the surrounding world and society which are becoming increas
ingly more complex , the problems that the enterprises face today are becoming 
likewise more complicated and difficult. This is the reason why the need for a 
systematic approach and method of problem solving is now keenly felt in all 
phases of business activities. 

Systems For Problem Solutions 
Twenty years has passed since the Japanese industry started the use of 

computers. These years witnessed the fast accumulation of valuable experi
ences by industry and the application of computers has grown intensively and 

extensively , even in the farthest corner of Japanese business activities . 
It seems that we have come to a junction where we should pause for a 

moment of reflection , asking ourselves anew: "what is a computer for an 
enterprise?" The answers to this question may differ for individual enterprises , 
but , if the enterprises are understood to be areas where problems converge , 
computers are best recognized as a "TOOL" for problem solving and can be 
best utilized as such. Nevertheless , we very often find an elaborate system of 
computers developed for data processing with no intent to go beyond that. 
Even in such a case, where an information system is developed on top of data 
processing operation , we find more often than not that those who designed the 
system are unaware that they have developed "a system for solution of prob
lems". It is true that many systems design works were made without intent to 
formulate "a system which would directly contribute to the solut ion of 
problems". Such practice is obviously wrong and should be regarded as a 
deviation from the Right Track; such off-set has its roots in the education and 
training of systems design engineers. The education is either too much 
computer oriented , or it has given too much emphasis on detailed design art or 
techniques . As a result of such unbalanced formation , systems designers tend 
to give the greater part of their attention to the features and capabilities of 
individual computers than to the suitability of the system he is designing for a 
particular purpose or goal. Sometimes he is only interested in developing an 
elaborate system to do more sophisticated data processing . From our stand-



point the solution of the problem is the heart of the issue; the computer should always remain a "TOOL". So, it is important to impact co the students and trainees all the knowledge about the computer and its operations , but it is even more important to develop their abilities co find out systematic ways of solving problems. 
In other words, they should be so trained that they can first identify and define what are the real problems in the actual business activities and then they should be able co develop a new system to replace the existing one which has been the source of problems. We call such an approach "the systems design of actual business systems", which, we believe, is the prerequisite for the meaningful and profitable use of computers. It is a concept or methodology for fruitful systems designing which the systems engineer should thoroughly get acquainted with during the period of professional formation. 

Development Of A New Method 
In most business organizations, the people in charge of computer works belong to a data processing section or department. What expectations does the manager of such an outfit entertain for the members of his group, who are usually called "the systems engineers"? The minimum requirement is said to be knowledge and aptitude for EDP systems. This is the reason why the education of systems engineers has become heavily computer-oriented, placing major emphasis on the EDP system in itself and not giving much heed tO the fact it is on! y a means to an end. 
We have long doubted the validity of such concepts and resultant training programs. Discontent with traditional ones, we keenly felt the need to develop a new concept and method streamlined and geared to the attainment of goals, which is the "systematic solution of problems". 
The new concept and methodology first had co be clarified in order to lay a solid foundation on which to develop a new curriculum for systems engineer education. 
We proceeded precisely along this line; we first pinpointed the major issues and activities, then developed a new concept, procedure and method of systems engineering with the help received from our research associates. Whatever results we could obtain from research and discussion, we were very quick to apply in the actual business situations to test their validity and usefulness. The end results thus obtained are no longer so computer-oriented as was in the past, and aim to solve the problems that really exist in the particular systems of business activities, which is termed "actual business system". The new approach starts from the design work of "actual business system". It can then proceed to other design works, for instance, the development of such systems as information systems and EDP systems. 
Each of these design stages can be architecturally combined co form an integrated whole. Since many enterprises have grown ill at ease with traditional concepts and method, a great many EDP managers rallied to support us when our new concept and methods were made known tO them. They readily put the new way to the test in their actual operations and we have now several hundred cases of actual applications . Needless to say , many improvements and corrections were made during the rest period and we may safely say that the new concept and method have fully matured. The name given to it is "MASD" , which stands for " Management-Oriented Systems Design Method". 

The Effective Use Of MASO In IIT's Training Course 
I have long maintained that the qualifications of a systems engineer can be summarized and expressed in four key words; "attitude", "knowledge", " technology" and "experience". The first word "attitude" is of particular importance because every candidate for systems engineering must acquire an 
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appropriate attitude, which consists of a keen consciousness of the problem, a 

sharp grasp of purpose and tenacity to build up an integral whole. Without 

fostering such an attitude within himself, it would be impossible for a systems 

engineer to meet the real requirements of business activities, however much he 

is versed in "knowledge" and "technology". 

IIT (Institute of Information Technology) is a non-profitable organization, 

which was established under the report of the advisory committee of the 

government (Ministry of International Trade and Industry: MITI) in 1970. 

The report emphasized the necessity to foster a great number of specialists such 

as systems engineers and senior programmers to cope with the rapid develop

ment in the field of information processing in Japan. 

It was in 1976 that IIT inaugurated the training course presenting MASD 

for systems engineers. We are now just in the th year of operations to 

commence the 14th course of training . The aim of the course is to help the 

trainees to acquire professional sense, mind and capability for systems design 

engineering. Such an aim can be attained only when the trainees are properly 

led to grow in the four key area "attitude", "knowledge", "technology" and 

"experience", which are to be obtained through case studies. 

The principles and methods underlying this course are the same as those 

developed in the "MASD", and one feature of the course is in the fact that the 

curriculum evolve strictly in accordance with the design procedures set forth in 

"MASD". 
About two hundred and fifty persons have already participated in this 

training and almost all of them admit its effectiveness and usefulness. They say 

that their vision was considerably expanded and that their practical experience 

gained reinforcement . Such good results can be ascribed to the unique feature 

of"MASD", which is based on the deductive method of systems approach and 

has systems design procedures that starts from the design of "business actual 

system". 
The cordial and enthusiastic reception of the new course by the trainees is 

indicative of the shortcoming inherent in the traditional systems design 

activities. They were too much computer-oriented, restricting themselves into 

narrow bounds. In other words, we were led to learn that the systems design 

activities should be the goal-oriented instead of being means-oriented. 

The outline of the curricula of this training course is as follows. 

Curriculum 
1. Orientation (24hrs) 

1- l System's concept and system design 
1-2 Function of system engineer 
1-3 System , information and computer 

1-4 Management and information system 

1-5 Systematization and project management 
1-6 Management information systems and management science 

2. Process of system design (12hrs) 

2-1 How to approach to system design and system engineer's attitude 

2-2 Inductive and deductive method in system design 

2- 3 Procedure of system design by MASD 
2-4 Activity of ream-work 

3. Analysis technique of management oriented system (9hrs) 

3-1 Concept of management oriented system 

3-2 Analysis approach for management oriented system 

3-3 Analysis technique for management oriented system 

3-4 Exercise of analysis for management oriented system 

4 . Design of management oriented system (24hrs) 



4- 1 Setting up functions of system 
4-2 Setting up ideal system 
4-3 Design of feasible total system and sub-systems 
4-4 Evaluation and proposal of system 

5. System evaluation method (3hrs) 5- 1 Several methods for system evaluation 
5-2 Cost and profit evaluation technique for system 
5-3 Technique of quantitative and qualitative evaluation for system 6. Communication technology (6hrs) 6-1 Problem solving and communication 
6-2 Survey method 
6-3 Documentation technique 
6-4 Presentation technique 

7. Orientation of training assembly (6hrs) 
3-day-2-night training assembly 

( 1) Formation of common understanding in study groups 
(2) Design of management oriented system 
(3) Presentations , discussions and mutual evaluations 

8. Review and recompletion of management oriented system (6hrs) 9 . Design of information system (30hrs) 9-1 Concepts of information system and relation between information system and management oriented system 
9-2 Contributing function and operating function of information system 
9-3 Procedure and design technique for information system 10. Method and case of management science ( 12hrs) 

(6hrs) 
11. Orientation of training assembly 

12 . 
13. 

14. 
15 . 

16 . 
17. 
18. 
19. 
20 . 

3-day-2-night training assembly 
( 1) Information system design and utilization for automatization (2) Design of man-machine information system 
(3) Presentations, discussions and mutual evaluation 

Review and recompletion of information system 
Design of on-line system 

13-1 Concept and forms of on-line system 
13-2 Hardware and software for on-line system 
13-3 View point for on-line system's design 
13-4 Case study of on-line system 

Case study of computer based accounting system 
Design of EDP-system 

15-1 Position of EDP-system in system design 
15-2 Procedure of EDP-system design 
15-3 Documentation of EDP-system design 
15-4 Case study of EDP-system design - sales system 

(6hrs) 
(15hrs) 

(6hrs) 
(2 lhrs) 

Auditing of EDP-system and its trend (3hrs) Office Automations (3hrs) Software - its presence and possibility (6hrs) Hardware - its presence and possibility (6hrs) Future subject and direction of department of information processing 
(6hrs) 

The Features of MASD 
The "MASO" is a newly developed method with an intention to overcome the short coming inherent in the traditional method. Its major feature can be described as follows. 

I 
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Traditional systems 
design activities were 
too computer-oriented. 

104 JANUARY , 1983 

It focuses attention on "actual business systems". 
The "MASD" aims to solve a problem. It first selects a certain area of 

business activities where the particular problem arises. It aims to solve the 
problems by replacing the existing system with a new system in which the 
causes of the problem are carefully eliminated . It is in this context that a new 
concept of " actual business systems" was introduced . This comprises all 
functions related to particular business activities. The entire method is new 
simply because it is entirely geared to the solution of problems. 

It places emphasis on function. 
We maintain that a system is a scheme within the frame of which the 

functions are performed. Therefore , in the new method it is strongly urged to 
make a thorough analysis offunctions prior to systems design works. The new 
system must be a scheme with such frame work that will help the functions. 
Function effectively and efficiently , because of such analysis on Functions, the 
"MASD" prescribes the functional design procedures, which is called "Hori
zontal development of analyzed functions". 

Employment of both deductive and inductive methods. 
The deductive and inductive methods are two methods that can be em

ployed of the systems design procedures . We may well say that the earlier 
practice has given more weight to the inductive method, while in our 
"MASD" both methods are regarded equally important . They appear under 
different terminology in our "MASD" . The deductive method is called "the 
goal-oriented method" , while the inductive method if named "status-quo
oriented method" . In the earlier stages of "MASD" procedures, a heavy 
emphasis is given to the "goal-oriented method" and to the attitude and 
techniques peculiar to this method . Such goal-oriented attitude has to be 
maintained throughout all stages to the very end of design activities, so as to 
make the end results as practical as possible. Such arrangement of two different 
methods in the design procedure has proved to be very helpful in the training 
of systems engineers because it fosters problem-awareness and a goal-oriented 
attitude in the minds of trainees . 

Four Basic Steps of design procedure 
What is considered most important in "MASD" is the design of "actual 

business system" . Unless attention is directed to the " actual business system" , 
the information systems or EDP systems that come out as end results of our 
efforts would not be very practical and useful. Taking this point into con
sideration , the "MASD" design procedure stipulates four steps . 

The first step . . . . The tasks to be performed by the system are defined, 
The second step . The actual business system is designed , 
The third step .. .. The information system is designed , 
The fourth step ... . The EDP system is designed . 

Maximum use of computer 
Information Systems and EDP systems are clearly understood as two differ

ent systems in MASD , but it was not so in past practice. Such a misconception 
seems to have misled the systems designers of EDP systems to disregard not 
only organization, but also human beings involved in running the systems. 

In the actual business systems, the information must be gathered and made 
available to the actual functions. So, the information systems must always be 
designed and installed so long as the actual business system exists. It is true 
that, whether it is available or not, is irrespective of the computer. In other 
words , the EDP systems are nothing more than an automated portion of the 
information systems. This is the basic philosophy of MASD which must be 
clearly understood. In the earlier practices they were used to start with the 



questions: W hat and How much can be done by a certain type of computer? Our MASD approach is quite different, it first undertakes the review of existing actual systems and then comes to propose the improvement. It is after the actual systems improvement that the design activities of information systems start to meet the requirement of actual business systems. It is usually in this period that the systems designers determine which portion of the information systems should be auromated and to what extent. An EDP system that has real value comes out as an end result of such logical deliberations. Ir is in this way that an excessive and wasteful computerization is avoided. it is also in this way that an excessive and wasteful computerization is avoided. It is also appropriate man and machine interface for the people who will take care of computer operations and maintenance. 

The user is to play a leading role. 
Many people are apt ro regard systems engineering as something exclusively pertaining to computer operations. So the majority of people within a business enterprise believe that systems engineering is typically the responsibility of the specialists working for computer operations. Strongly affected by such a notion, the people who belong to the section where a new system is to be installed usually remain passive throughout the design period. They say they are the customer placing an order tO the EDP section. Such a notion is entirely wrong. But what is to be designed is a new business actual system to replace the existing one, which has become the source of problems. The objective is to solve the problems. Therefore, the department in charge of the business actual system should assume responsibilities and play a leading role in the systems design activities. 

The EDP section or department should support the department or section in charge with its professional knowledge, skill and experience as a systems consultant. This is, in short, the philosophy underlying our MASD. In the actual systems design activities, the people from the said two departments are combined to form a team tO work together, each member of the team will have its own role to play with clear-cut responsibility and area of activities where he should display leadership. The relationship between these two departments is thus made very clear and this will serve ro make the design activities both effective and efficient. 

Conclusion 
In summary, three things must be systematically developed and prepared for the systems design activity. They are concept, procedure and technique. Needless to say, all these are well developed in MASD and what I have stated in this paper is just an explanation of their major features. The concepts and methodology came to the fore a few years ago and were immediately put to the test in actual business scenes. So they can no longer be called new. It is already the seventh year since IIT started a new training course along this line. The method has since grown full and complete. As an educational program it has become a consistent series of case studies starting from the discovery of problems and ending up with the design of EDP systems. The MASD may also be called an IIT method since it was developed under IIT's patronage. It is more than just a tool for education and training . Widely applied in actual business, it has rapidly spread far and wide as a useful tool for systems design activities. Ir is hoped that, as such, the MASD will continue ro provide the sound foundation on which to build effective information processing systems. 

. 
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You can wait for industry standards 
to mandate improved performance. 

Or you can have it now on Maxell. 
The Gold Standard. 

The refinements of The Gold Standard, from 
oxide particles to lubricant to jacket, are uniquely 
Maxell. And therefore, so are the benefits. 
Our unique, uniform crystals assure dense 
oxide packing. So you begin with an origi
nal signal of extraordinary fidelity. A signal 
we safeguard in ways that leave. industry 
standards in our wake. 
An advanced binder bonds oxides 
to the base material preventing time 
and money-wasting dropouts. 
Calendering then smooths the sur
f ace for a read/write signal that stays 

clear and accurate. And lubricants reduce fric
tion between head and disk for a longer media 

and head life. To house it, we then 
constructed a new jacket heat

resistant to 140° F to withstand drive 
heat without warp or wear. And 

created the floppy disk that 
leads the industry in error-free 
performance and durability. 

All industry standards exist to 
assure reliable performance. 
The Gold Standard expresses 

a higher aim: perfection. 

maxell. 
It's worth it. 

Computer Products Division, Maxell Corporation of America, 60 Oxford Drive, Moonachie, N.J 07074 201-440-8020 

Circle No. 40 on Inquiry Card 



New 
Products 

Omninet for IBM• Fully compati
ble in hardware and software with the 
IBM PC, the Corvus Omniner trans
porter allows the IBM unit ro be 
added to a Corvus Omniner network 
consisting of up ro 63 computers. 
Omniner is a disk-independent , 
carrier-sense-multiple-access local 
network char operates over an end
ro-end network length of 4,000 feet 
at a one million bit per second rare. 
The system lets users combine multi
ple microcomputers with different 
operating sys rems on one network. 
Corvus Systems. Inc .. San Jose. CA. 
Circle No. 345 on Inquiry Card 

Double Carousel and Cassette 
Case: These sturdy cases covered in 
vinyl and equipped with a handle , 
fold up and snap rogerher for srorage 
or carrying. Two slide trays fir on a 
non-rotatable hub in a 3-dimensional 
pocket with velcro closure flap . The 
second pocket can also double for 
placement of accompanying presenta
tion literature. Molded compart
ments accommodate two cassettes. 
Variations on this srorage/carrying 
system are also available, including 
an assortment of vinyl cases for casset
tes and filmstrips, and corrugated 
fiberboard media files for a combina
tion of filmstrips, cassettes, or slide 
carousels. The Highsmith Co .. Inc., Ft . 
Atkinson. WI. 
Circle No. 251 on Inquiry Card 

Digital's Personal Computer -
Rainbow 100 personal computer has 
been designed ro run both 8- and 
16-bir industry-available application 
software using a dual-processor (Zilog 
Z80 and Intel 8088) design. This 
capability, transparent ro the user , 
enables education users co rake advan
tage of the widely available software 
from a variety of independent 
suppliers. The system can be used as a 
stand-alone unit , similar ro tradi
tional personal computers; in addi
tion, it can operate as a standard VT 
I 00 terminal connected ro a larger 
host system. Digital Equipment Corpo
ration. Maynard. MA. 
Circle No. 2 17 on Inquiry Card 

Single Board Microcomputer: 
SYM 2 is a single board microcom
puter suited ro the classroom. Ir can 
be used either as a cool for reaching 
microcomputer technology, or in 
laborarory and control applications in 
research projects and experiments. 
The SYM 2 incorporates some of the 
most requested features: built-in 
power supply , switches and LEDs for 
user I/O and cassette interface jacks . 
Specifications include: SY6502 
NMOS 8 bit microprocessor, 28 key 
keypad , six digit display, 4K byre 
Supermon resident monitor - user ex
pandable, lK byre user RAM , user 
ROMIEPROM socket for BASIC 
(BAS- I) , resident assembler/editor 
(RAE-1) or cusrom firmware and 
RS-232-C compatible serial inter
face. Synertek Systems, Santa Clara. 
CA. 
Circle No. 228 on Inquiry Card 

Data Display Monitors - designed 
for the personal/small business com
puters , EDM-926 (9 inch) and 
EDM-1226 ( 12 inch) models , offer 
P-4 white and P-31 green phosphors 
displays as standard. The monitors 
feature 7 5 0 resolution for clean , crisp 
character display, simplified operator 
controls, and scan adjustments from 
85% ro 105 % of display size. 
Electrohome Limited, Kitchener. Ontario, 
Canada. 
Circle No. 335 on Inquiry Card 

Memory Expansion for Atari 
400 - The Rancran Plus -!8K pro
cedes Atari 400 Computers with 
49,062 bytes of random access mem
ory in a single module. This upgrades 
the Atari 400 to the computing 
power of the Atari 800 and allows for 
full access to software for the Atari 
800. Axion. Inc. S1mnyvale. CA. 
Circle No. 205 on Inquiry Card 

Matrix Printer for Microcom
puters: A 160 character per second 
dot matrix printer for microcomputer 
users chat can be used for word proces
sing, data processing and graphics is 
available from Mannesmann Tally. 
The multi-functional MT- 160 offers 
dual mode operation char prints both 
correspondence quality and high 
speed data processing text. The 80 
column impact printer features a high 
density 40 x 18 matrix character 
printed at 40 cps; the data processing 
mode uses a 9 x 7 matrix character for 
160 cps. The data processing mode 
also features bi-directional logic seek
ing print head travel and accelerated 
tabbing co increase throughput. For 
word processing, the MT 160 L has a 
report package resident in the ma
chine which provides letter quality 
characters, proportional spacing , 

margin justification, auromatic cen
tering and daisy wheel code compati 
bility. The MT 160 offers dot ad
dressable graphics allowing the user 
to produce bar charts, pie charts, 
curves or other images created on a 
video screen. In addition, the MT 
I 60 features the ability to print four 
double wide and three compressed 
print character pitches plus the stan
dard 10 characters per inch. Mannes
mann Tally. Kent. WA. 
Circle No. 244 on Inquiry Card 
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Autodial Modem - An au
tomatic dialing modem - the 
MT212A: Autodial, operating at 
1200 and 300 bps. provides full du
plex operation over the switched net
works and is fully Bell 212A compat
ible. The MT2 l 2A Autodial is capa
ble of storing up to five numbers of up 
to 25 digits each. Numbers are en
tered and stored by the user via his 
terminal keyboard , and are dialed 
with a single keystroke. The modem 
is interactive with the user , display
ing call status , stored numbers , in
structions and other information on 
the users terminal. Other features 
standard in the system include pulse 
or tone dialing, automatic redial and 
the capability of inserting pauses in 
the dialing sequence for use with 
PBX and CBX systems as well as 
MCI, SPRINT and other long dis
tance phone services. Multi-Tech Sys
tems , Inc., New Brighton, MN. 
Circle No. 237 on Inquiry Card 

Decoder for Large Screen 
Video: An automatically switch-able 

decoder for professional large screen 
video projectors adjusts the projectors 
to display input at any one of the three 
primary television scanning standards 

used in different parts of the world: 
NTSC , PAL and SECAM. This en
ables users to display encoded video 
tapes, viaeo transmissions , as well as 
input from video cameras and other 
software, generated at any of the three 
standard scanning rates. The new sys
tem is equipped with logic circuits 
that automatically identify input sig
nals and make the adjustments neces
sary . General Electric. Syramse . NY. 

Circle No. 234 on Inquiry Card 
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Slow Scan TV Transceiver: can 

be used for video teleconferencing and 
general purpose communications. 
The Model 250 is designed to provide 
narrowband video communications 
over standard voice-grade telephone 
ci rcuits. Ir has frame freeze capability 
and converts the frozen picture to a 
"slow scan" TV signal which is suita
ble for transmission over audio chan
nels. Ar the receiving location , it re
converts slow-scan TV signals to a 
still image on a normal TV monitor. 

The 250 comes in a compact case for 
tabletop use, and includes plug-in 
circuit cards for simplified mainte
nance. It will operate in moving vehi
cles or other environments , has au
tomatic transmit/ receive switching , 
and real rime minitoring of AID oper
ation. Colorado Video. Inc. , Boulder 

co. 
Circle No. 241 on Inquiry Card 

Bufferboard: The printer buffer, 

designed exclusively for the Apple II 
and III computers, comes standard 
with 16K of memory, and additional 
memory chips are available to increase 
buffering capacity to 32K or 64K. No 
longer is an entire new interface 
needed; the Bufferboard firs right 
into the Apple computer and "docks" 

onto all popular parallel printer inter
faces, including the Grappler/ 
Grappler+ interfaces , Epson inter
face and Apple printer interface . 
With the standard 16K buffer, the 
Bufferboard holds approximately 5 
pages of print. When expanded to 
64K, it stores up to 20 full text pages. 
All Bufferboard · features are con
trolled by its on-board micro con
troller. The built-in self test automat
ically reads the number of memory 
chips installed while testing all on
board components. Its automatic 

memory configuration eliminates the 
need to change switches and settings 
when additional chips are installed. 
Orange Micro. Inc . . Yorba Linda, CA. 
Circle No. 340 on Inquiry Card 

BX256 Offers Two Processors 
and CP /M Compatibility 
Featuring 256K of user memory 
(RAM) , the BX256 offers two pro
cessors , including a 16-bit 8088 for 
CPIM-86 Release 1 compatibility, an 

attached 80 column green phosphor 
screen and built-in dual disc drives. It 
is expandable to a maximum of 256K 
RAM internally with potential for 
640K externally , and can also ac
commodate an optional Z-80 pro
cessor board for additional inter-mi
crocomputer operating system com
patibility. Commodore Bttsiness Ma
chines. Inc .. Wayne, PA. 
Circle No. 330 on Inquiry Card 

Microdisk Development Sys
tem • RCA's MS2000 Development 
System is housed in a compact 12-
inch Microboard Industrial Chassis, 
contains a CMOS CPU , two 32K
byte CMOS memory boards 
(CDP18S632) , a floppy disk con
troller with DMA capability 
(CDP l 8S65 1 ), plus a switching 
power supply (MSIM40), and dual 
3.5" Sony MicroFloppy Disk Drives 
(MSIM50) with 645K byres of for
matted data storage . A serial RS232C 
port supports a user-provided termi
nal at baud rates from 3 00 to 19. 2 K 
baud. Four spare card slots allow for 
system enhancement using any of the 
Microboard CDP l 8S600 Series mod
ules. Software features of the MS2000 
include the MicroDOS file manage
ment and operating system plus the 
UT70 monitor firmware . MicroDOS 
contains an editor and assembler 
(MacroAssembler ASM8) which sup
port the 1802 , 1804 , 1805 , 1806 , 
6805C plus fucure RCA micropro
cessor introductions . RCA Solid State 
Division. Somerville. NJ. 
Circle No. 348 on Inquiry Card 
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New High Speed Linearcorder, 
Mark VII: The Mark VII oscillo
graph boasts a multi-channel feature 
of 2, 4, 6 , 8 or 12 channels and is 
available in either roll or z-fold chart 
models. The Linearcorder Mark VII 
can accommodate a variety of pre
amplifiers. The uni t is totally modu
lar in design and is not motion or 
altitude sensitive. It can be operated 
vertically or horizontally . It is com
pact and lightweight and requires 
only 19" for rack or bench mounting. 
Watanabe Instruments Corp.. Costa 
Mesa. CA. 
Circle No. 247 on Inquiry Card 

OMR/OCR Devices for Edu
cational Data Entry: Three new 
cable top Optical Mark Read (OMR) 
devices designed for speed and accu
racy in educational data entry , the 
OMR/21 , OMR/30 and OMR/40 are 
compact and microprocessor con
trolled . Each of the OMR devices can 
be used standalone or online to a 
computer system. All three are capa
ble of reading documents 2 x 4 inches 
up to 9 x 12 inches in size . The units 
check for double feeds by measuring 
document thickness and length , dis
playing the status of documents over 
or under a set tolerance . In addition , 

all three can indicate paper jams and 
adjust for background paper color. 
Read head sensi t ivity to marks is ad
justable . An LE D display adv ises the 
operator of status condit ions. Each 
sys tem has its own microprocessor 
and ut ilizes the latest in micro
ci rcui try, including RAM and ROM 
memory. Cognitronics Corporation. 
Stamford, CT. 
Circle No. 233 on Inquiry Card 

DEC VT- 100 Alternative -
GTC's Model SW 10 incorporates 
space-saving compactness and intel
ligent capabilities , as well as direct 
access to all terminal operating 
characteristics via the keyboard rather 
than switches. The terminal has ad
ditional function keys and a printer 
port with "passchrough" capabilities 
for interface co a 132-character 
printer. Its small footprint and light 
weight (26 lbs.) provide increased 
portability . Each of the 12 program
mable function keys can store 20 
character user-defined character/code 
sequences. The terminal's setup dis
play allows operators to view all stan
dard operation parameters by press
ing the "setup" key which automat i
cally calls a plain-English listing of 
the cermina'l setup status to the video 
display screen. The SW-10 also in
corporates a simulated block mode 
t ransmission , allowing users to go 
off-line , fill the screen and edit text , 
and then go back on-line co transmit 
the data. General Terminal Corpora
tion, Tmtin. CA . 
Circle No. 219 on Inquiry Card 

Image Analysis Microcomputer 
System. Image-80 allows the user to 
build a database of tracings input 
from the system's digitizing tablet. 
Lines and secs of lines within the 
database can be interactively accessed 
by their user-defined at tributes, mea
sured values (e.g. lengt h and area), 
spacial location, or relat ionship co 
ocher lines. A video interface option 
allows t he user to t race over the out
p ut of video cameras attached to mi
croscopes . The system uses a 512 x 
480 intelligent graphics terminal and 

a digitizing tablet to support an 
interactive software package. The 
hose microcomputer has a Z-80 mi
croprocessor, 64Kbytes of RAM, and 
either a l0Mbyte hard disk or two 
double density floppy disks (op
tional). The system uses a CP/M 
compatible operating system. 
Image-80 is available in a number of 
configurations Laboratory Computer 
S;stems. Inc., Cambridge, MA. 
Circle No. 210 on Inquiry Card 

High Speed Direct Connect 
Modem: TRS-80 DC- 1200 high 
speed direct connect modem (76-
1005) operates at either 0-300 or 
1200 baud . With high speed 1200 
baud operation , time charges (and in 
some cases, affiliated long distance 
charges) for timesharing or informa
tion retrieval services may be greatly 
reduced. The DC- 1200 can operate 
asynchronously at 0- 300 baud. 
Radio Shack , Fort W orth . TX. 
Circle No. 231 on Inquiry Card 

Computer Furniture: T he m ini 
leggett is especially designed to be an 
all-purpose work stat ion. This space 
saver is designed for the mini and 
microcomputers with detachable 
keyboards . It has a swing up 
aluminum document holder and sur
face areas to accommodate the video 
term inal , printer , keyboard and disk 
drive. Health Science Products, Inc., 
Birmingham , AL. 
Circle No. 258 on Inquiry Card 
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Computer Scheduler - A schedul

ing tool for computer planning, the 

Expand-A-Plan modular computer 

schedule/four partitions system offers 

maximum visibility of an entire 

schedule for a two week period and 

insures simplicity in updating and 

changing future scheduling. Methods 

Research Corp .. Farmingdale. NJ. 

Circle No. 333 on Inquiry Card 

THE APPLE STACKER: is a rack 

designed to stack and hold securely 

your Apple II computer system com

pactly, neatly and make any surface a 

work station. Built from heavy gauge 

steel with a chip resistant finish it 

compliments your Apple II com

puter. There is no need for cooling 

fans in this rack system as the large 

open grid of the rack allows air to flow 

freely. It will support two disk d rives 

and a large monitor and has space to 

store diske tte boxes when not in use. 
Almos t invisible, it is designed to 

showcase and not detract from your 

sys tems appearance. Educational D is

count Available. Universal Industries. 

Los Angeles. CA. 
Circle No. 354 on Inquiry Card 
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Diskette Suspension Files: were 

specifically designed to protect and 

organize magnetic media. They are 

constructed of non-glare, anti-static 

formula plastic , and completely pro

tect viral areas of the diskettes. The 

files are available in either letter or 

legal size , and will accommodate the 

diskettes, related documents, and an 

index card. Ring King Visibles. Inc .. 

Muscatine. IA. 
Circle No. 255 on Inquiry Card 

DEC-Compatible Computer 
Furniture: This line of furniture 

matches the standard-size V AX-11/ 

780 cabinets in both appearance and 

function. A single cabinet with a 

27. 5"x30" footprint can accommo

date up to four of the company's 

160-Mbyte Winchester storage sys
tems with all associated hardware -

including controller, CPU interfaces, 

and power supplies. The performance 

of the single-cabinet Winchester 

stack is enhanced by the availability 

of up to four individual seek 

mechanisms. For greater throughput, 

the disks can be attached to two con

trollers on the same CPU. The furni

ture can be ordered with all compo

nents (disk, tape, SBI adapters, 

power supplies, etc.) already installed 

and ready to plug into the CPU. Sev

eral different configurations are avail

able. System Indmtries. Milpitas , CA. 

Circle No. 347 on Inquiry Card 

Apple Plug Compatible Disket
tes: The A-70 and A-40 diskettes 
have a jumper selectable boot PROM 

for 13 or 16 sector integer Basic or 

Pascal as standard featu res. Bot h 

disket tes have state-of-the-art band 

positioning instead of a plastic cam, 

plus an advanced media positioning 

system. The model A-40 provides 40 

tracks of storage and has a track to 

track speed of 5ms. The A-70 has the 

same features of the A-40, but pro

vides 70 tracks of storage capacity. 

Micro-Sci, Orange. CA. 
Circle No. 235 on Inquiry Card 

New Font Styles for Spinwriter 
Character Printers - NEC In

formation Systems has fifteen new 

font styles for its Spinwriter letter

quality character printers. All of the 
newly announced fonts offer extensive 

foreign language priming capabilities 

and include Letter Gothic Multilin

gual A, Prestige Elite Europe A , 

Prestige Elite Europe B , Elite 12 

Norwegian , Elite 12 French, Elite 12 

Swedish, Courier 72 British , Courier 

72 French, Courier 72 German, 

Courier 72 Norwegian, Courier 72 

Swedish, Prestige Elite 12 British , 

Prestige Elite 12 German, Prestige 

Elite 12 Norwegian and Prestige 

Elite l 2 French. All the fonts are of

fered on NEC's "thimble" print ele

ment which can utilize up to 128 
different characters on a single ele

ment. NEC Information Systems. Inc .. 

Lexington. MA. 
Circle No. 203 on Inquiry Card 

Powerful LSI 11 /23Based Sys
tem: System 94 is a fully integrated 

DEC PDP-11/23 microcomputer 

with a 70-Mbyte Winchester disk 

and 20-Mbyte streaming tape. 

Housed in a compact stand alone or 

rack mounted enclosure, the System 

94 offers 256-Kbytes of high speed 

MOS RAM, expandable to 4-Mybtes; 

four serial I/O ports and a large, ex

tended LSI backplane. The high
speed Winchester drive is formatted 

as two RIO7 and one RKO6 drives on 

a single control. The system can be 

expanded to include: real-time clock; 
analog to digital and digi tal to analog 

converters; serial I/O mult iplexers; 

synchronous I/O ports; large-scale 

memory; floppy disk subsystems, and 

more . Cambridge Digital. Cambridge. 

MA. 
Circle No. 227 on Inquiry Card 



Stand-Alone Emulator - Oper
ating as a self-contained, stand-alone 
system, the MicroEmulator is a pow
erful and user-friendly in-circuit 
emulation tool for integrating mic
roprocessor hardware and software. 
The modular system design allows 
emulation support of a variety of 8-bit 
and 16-bit microprocessors. The sys
tem includes a built-in 80X24 line 
CRT terminal, a full-travel ASCII 
keyboard with special function keys 
for full-screen editing and soft keys 
for entering system commands. The 
MSE3001 comes complete with an 
1800 Series personality module and 
emulator pod to support all 1800 
Series microprocessors. The system 
can be used as an emulator in conjunc
tion with any host development sys
tem . Programs developed on the host 
computer can be downloaded in 
ASCII formatted data to Micro
Emulator's memory via RS232C port 
at baud rates selectable to 19. 2K 
baud. RCA /So lid State Division . Som
erville. N.J. 
Circle No. 204 on Inquiry Card 

IBM Bisync Emulator - IBM 
Bisync-80 communication protocol 
emulator enables RAIR Black Box 
microcomputers runnmg under 
CP/M or MP/M to emulate standard 
IBM 2780 and 3780 terminals. 

Bisync-80 enables a RAIR Black 
Box to be used as a powerful devel
opment system linked to an IBM 
mainframe , utilizing standard IBM 
Remote Job Entry support on the 
mainframe . Mainframes and remote 
devices supported include IBM 360, 
370 and 30-Series computers, IBM 
2780, 3780 terminals , DEC PDP- I I 
and VAX- I I computers and other 
devices equipped with BSC com
munications capability. 

RAIR Bisync-80 allows the trans
fer of files between a RAIR Black Box 
microputer and a remote terminal 
processor. 

Bisync-80 can also translate 
character coded files between che 
ASCII character set used in the micro
computer system and the EBCDIC 
character set used by IBM terminals 
and computers. RAIR Microcomputer, 
Corp., Santa Clara , CA. 
Circle No. 34 1 on Inquiry Card 

I 000 Series Winchester Disk 
Subsystems: It integrates the 
CAMEO controller with the Data 
Peripherals Lynx and Puma Winches
ter drives. These high capacity sub
systems offer from 10 megabytes to 
160 megabytes of on-line data that 
can be added to your system . 

The CAMEO 1000 series con
trollers are implemented with large 
scale integration (LSI) technology and 
can sustain extremely high speed op
erations, limited only to the clocking 
rate of your computer. The con
trollers utilizes E.E .C. and C.R.C. 
error detections for virtually error free 
media without requiring host com
puter processing time. 

The standard 1000 series sub
systems are the 1010 Subsystems, a 
Data Peripheral Lynx drive ( 10 
megabyte removable Winchester); 
the 1040 Subsystem , a Data 
Peripheral Puma drive (40 megabytes 
fixed Winchester); the 1020 Sub
system, 2 Data Peripheral Lynx drives 
(20 megabytes of removable Win
chester storage); and the 1050 Sub
system , a combination Lynx/Puma 
system. Cameo Electronics, Inc .. 
Anaheim , CA. 
Circle No. 20 I on Inquiry Card 

Computer Graphics System: 
features decision support and presen
tation capabilities. Designed for 
training and educational use , chis sys
tem features a proprietary data com
pression technique to give instant
recall full-color video displays and au
tomatic generation of high- resolution 

slides and viewgraphs. Ic can be used 
as an "electronic slide show" for train
ing sessions, school & college lectures 
and seminars , conferences, and simi
lar sessions. le can also be used in cross 
country symposia since instant full
color graphics can be displayed simul
taneously ac multiple sires using or
dinary dial-up telephone lines. The 
system offers more than 32,000 dif
ferent color choices, plus the ability 
co create special type faces , illumi
nated letters , and other intricate art
work. Components include a mini
computer, a 13- or 19-inch color 
monitor, CRT terminal for computer 
input, and an optional "drawing 
board" and cursor for free-form 
graphic input. Management Graphics. 
Inc .. Mnpls .. MN. 
Circle No. 21 I on Inquiry Card 

Turn Your Typewriter into a 
Printer: The Electric Typing Fin
gers (ETF-80) peripheral turns an 
IBM Selectric or equivalent typewri
ter into a fast, letter quality, econom
ical printer. Interface cables are avail
able for many different micro
computers, including TRS-80 , 
PMC-80 , PMC-81 , EPS-80, and 
Apple II. An adapter for the IBM 
Personal Computer is also available . 
The unit is placed on top of the type
writer keyboard , plugged into the 
parallel printer port of the micro
computer, and the Selectric is ready 
to start printi ng. No modification of 
the typewriter is necessary and no ad
ditional software required. All mem
ory space is available, making the 
unit fully compatible with any pro
cess ing program. Personal Micro Com
puters. Inc .. Mtn. View. CA. 
Circle No. 357 on Inquiry Card 
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8" Megabyte Systems for Aple 
II: The capability of the ZVX4 con
trol card has been expanded by pro
viding a convenient " backup" utility 
for Corvus hard disk systems via 8" 
floppies. Using SV A's AMS 8000 8" 
floppy turnkey system , over 2 mega
bytes of removable media can be "on 
line" with the Corvus . Also, Qume , 
Siemens , Persci or any ANSI standard 
8" drive system will operate with the 
ZVX4 controller. The 8" floppy pro
vides : 1) faster access to specific data 

files , 2) data transportability, 3) 
proven reliability , 4) longer media 
life and 5) ease of generating multiple 
copies. Sorrento Valley Associates . Inc . . 

San Diego. CA. 
Circle No. 232 on Inquiry Card 

VAX-I I /730: Digital Equipment 
Corporation's V AX-11 / 730 32-bit 
minicomputer supports interactive 
graphics work-stations using Digi
cal's VS 11 terminal for engineering 
design , as well as educational and 
commercial applications with up to 
24 concurrent users. The VAX- ] 1/ 
730 uses 64K-bit RAM chips for a 
maximum memory complement of 
five megabytes , and can be confi
gured as a single-cabinet system. Di
gital Equipment Corp .. Maynard. MA. 
Circle No. 352 on Inquiry Card 

Roll-A-Drawer: is a two drawer 
cabinet, the file drawer designed co 
hold hanging printout binders. The 
Roll-A-Store is a storage cabinet with 
an adjustable shelf. Both these items 
lock , have double wheel casters, and 
fit under any workstat ion. Atlantic 
Cabinet Corp. , Williamsport . MD. 
Circle No. 353 on Inquiry Card 
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Design Station Feature Free 
Graphics + : Dicomed D 38+ , a re
mote , freeform graphic design sta
tion , features automatic curve 
smoothing capability similar to man
ually created French curves and a new 
figure type called Flexigon which al
lows operators to create smooch , 
curved graphic shapes in seconds . 
Other features include rotation . full 
diagnostic capabili ty. an extended 
display list , people-oriented 
prompts , 64 colors . ince rpolacion and 
multiple typefaces available in any 
combinat ion on a sing le g raphic dis
play. D immed Corp .. Minneapolis. 
MN. 
Circle No. 229 on Inquiry Card 

Card Permits CP/ M 80 Com
patibil ity: A plug-in card that lets 
the victor 9000 computer run either 
16-bic CP/M 86 or 8-bit CP/M 80 
software , with up to 80 megabytes of 
Corvus hard-disk storage is called 
Victor-80 . Based on a Z80 micropro
cessor with 64K RAM running at up 
to 6Mhz with no wait scares , the card 
plugs directly into any of the com
puter's four internal expansion slots 
and allows all standard CP/M version 
2. 2 software to run without modifica
tion on the Victor 9000. Small Systems 
Engineering Corp .. Palo Alto. CA . 
Circle N-,. 260 on Inquiry Card 

New CGC 7900 Product En
hancements - Five new product 
options for the CGC 7900 color 
graphics computer system offer these 
features: ]) ACT I interface makes it 
possible to attach an ACT I non
impact ink jet copier to the CGC 
7900 system for copying raster im
ages or ASCII text d ;rectly from the 
graphics computer display memory ; 
2) ROM Expander Card is a standard 
size CGC 7900 digital circuit board 
that can expand the present 7900 
ROM capability from 64K byres to a 
maximum of 512K bytes when four 
cards are utilized; 3) Remote Fixed 
Disk , CGC 7900 computer system 
can be configured with one or two 
Winchester drives , one or both of 

which can be remote to the physical 
CGC 7900 housing; 49-Track Tape 
Interface will support a number of 
standard rape drives; 5 D igit ize r Ta
blet is an 11 x 11 inch tablet wi th 
stylus and 5- or 16-button cursor . 
Chromatics , Tucker, G A. 
Circle No. 214 on Inquiry Card 

8-Bit, Single-Chip Microcontrol
lers: A new eight-bit microcontroller 
offering higher performance as a 
stand-alone , single-chip computer for 
controller and arithmetic processor 
applications is available from Intel 
Corporation. The model 8052 is an 
expanded member of the MCS- 5 1 
family of eight-bit microcontrollers . 

Designed from the powerful 8051 
single-chip computer core , the 8052 
features the most memory offered on a 
single-chip microcontroller. It ex
pands on-chip , read-only memory 
(ROM) from 4K bytes to 8K bytes ; 
and adds an additional 128K bytes of 
random-access memory (RAM) for a 
total of 256K bytes. 

The 8052 and a ROM-less version 
of the 8052 - the 8032 - will be 
available in May 1983. Both the 8052 
and the 8032 are compatible with the 
805 1 eight-bit , single-chip micro
controller . 

Another 8052 feature is a third 
16-bit timer/counter with 16-bic 
auto reload which can significantly 
reduce controller system software re
quirements. Intel Corp. , Chandler, AZ. 

Circle No. 329 on Inquiry Card 

DEC Emulating T irminals: 
Cobar Models 3100 and :, 132 are 
DEC VT52/VT100/VT13 L emulat
ing terminals . Optional fea ,res in 
the DEC Terminals are stand. rd in 
3100and3132 . Cobar Models ?> 100 
and 3132 feature such enhancemen ·s 
as smooth and smart scroll , set-up 
prompt legends display, screen save , 
user programmable graphics capabil
ity , green or amber phosphor, ex
tended display memory, current 
mode interface , etc . Cobar. Inc . . 

Anaheim. CA . 
Circle No. 254 on Inquiry Card 



One plotter is 
worth a thousand lectures 

It's a fact. A single chart or graph can explain instantly what it 
takes hours to interpret from printouts or other raw data. 

Now, with the Strobe 100 Graphics Plotter and Software 
package, you can create superb hardcopy graphics directly 
from your computer. And you can do it for a fraction of the cost 
of most other systems. 

The Strobe System transforms 
complex data into dynamic, 
colorful visuals with a few 
simple commands from your 
computer. Charts and transparen
cies that once took hours to pro
duce are plotted within minutes. 
Information can be presented as 
bar charts, pie charts, curves or 

quality of plotters costing thousands of dollars more. 
You can also save and modify your graphics through 

Strobe's menu-driven programs. A broad selection of 
software-including a VisiCalc"*-compatible program
is now available. 

When the Strobe Graphics System is interfaced to your 
computer, an 8-1/2 x 11 inch 
sheet of paper can change facts 
into concepts- instantly. Visit 
your local dealer today. 

isometrics in a variety of colors. Strobe Inc. 

And with a resolution of 500 897-5A Independence Avenue 
points per inch, the Strobe 100 Mountain View, CA 94043 
matches or surpasses the Telephone 415/969-5130 

*For Apple, Osborne and Commodore compu~rsThe Strobe Graphics System 
For serial interface, add $10000 Seeing is believing *'VisiCalc is a trademark of VisiCorp. 

Circle No. 52 on Inquiry Card 
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