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* the computer in educatlon when he writes: -

INTRODUCTION Jo =

Seymour Pappen, in his recent booK Mindstorms, identifies the purpose of

™ .
“it simply opens new ways for approaching thinking. The cultural” --
assimilation of the computer presence will give rise to a computer T L
literacy. This phrase is often taken as meaning knowing how to program,
or knodwing about the varied Uses made of computers. But true computer _ .
literacy Is not just knowin?( howto make use of cemputers and
computational Ideas. Itis knowing when it is appropriate todoso.” -

T e

This booklet deals not only with the “how” of computers in education, but aiso ) ' ,

the “when” of computers. It provides a starting point for the teacher who is not : e

tamiliar with computers. For those ¢lassroom teachers with ¢omputer T
experience, the chapters on classroom uses, resources and ministry activities * B
may be most helpful. ] . R =

“Wae currently have a combination of teaghers’ attitudes based on lack of
information which include fear (from lack of knowledge and experience). =
fram.sincere but ill-informed efforts which resuit in failure). N £
&glossy overview at a one day conference with a

ch), narrowmindedness (from a hobbyist practising in

futurist ;
the classroom) and conservatism (from concern that there is & computer

bandwagon campaign) " . ) .,
' —-  .JimBreadner, Scarborough Board
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The computer presence in our real world must be reflected in ox‘r educational e
system. Professional educators must come to grips with the computer and its

place in the classroom. Clearly, the computer has had a significant effect on

our business world, passing the $4-billion mark in annual revenue. Reduced

cost of camputers has made their introduction‘into the classrdom possible.

The teaching profession Is prone to thé excesses which occur after a

bandwagon has formed behind some new idea in education. This bandvagon o )

will surely appear for computers (if it has not already begun) just as it formed . e
behind “The New Mathematics” and “The Hall-Dennis Report”. It should,

however, be pointed out that these fhovements were exclusively educational

1n nature, whereas the computer movement is affecrt\ing all of society. A

The material for this booklet was gathered and put together over the summer
of 1981. Computing, by its very nature, Iis a rapidly changing subject; when .
computer ideas are placed in print, they are immediately fixé@ in time. Those
readers-interested in keeping abreast of current issues will find the chapter on
resources most helpful. '
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il ' T<__ EDUCATIONAL APPLICATIONS
' T———___COMPUTERSIN THE CLASSROOM - .
S MM ) ,

S 9

] STUD’ENi{ AS A PASSIVE USER S,
® computer asslsted instruction
® _computer manéged instruction ) .
' ® computer assisted testing .
) tutoriaf dialogue N
} ® drili and practice - . . L.
Il STUDENT'AS AN ACTIVE USER
T e ’ : ® computer simulations and games
computer as a display device
computer for calculations
word processing
informatio/n retrieval
computers and music 4

Il USES FOR THE HANDICAPPED

| STUDENT AS A PASSIVE USER

COMPUTER ASSISTED lNéTRUCTION (CAD

— ————

o o & @ o

i
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S The use of the computer to dellver ihstruction without constant teacher
e contact has many advantages in the education system.

CAI programs-may be written that analyse the students’ responses and then
presentinstruction that Is most appropriate for the learner’s level. Instruction
. is only given when indicated by performance on pretests. If students are not
5 successful on a unit of work another lesson may be presented using a
‘different teaching method or approach. This contrasts greatly to the
Programmed Learning implemented on Teaching Machines using Skinnerian
principles in the past. o
CAl programs, although very expensive to create due to the Iab’gur intensive
programming and field testing involved, become inexpensive on a unit basis
when many thousands of students use the materials. Some reports claim a
cost of 19 cents per student contact hour of instruction, .

in the past CAl was perceived as modellng a good teacher. As Pappert points
outin Mindstorms we always perceive new technology in terms of the old, i.e.

- : K Automobiles were "“horseless-carriages”. The computer can perform
functions that the teacher cannot. With the advent of microprocessors,
speech synthesis, vidsodisk anil video tape, graphic tablets and light pens, it
is possible to do things on CAl that were never possible inthe classroom
before. ) Yo )

*
»

- Two American Systems ‘
Many millions of dollars of federal funding have gpneinto the development of
two American CAl systems. »

; . (a) PLATO: this system supported by the University of Illinois at Urbana lllinols
| - allows many hundreds of users to develop, store and share CAl on a central
Control Data computer. .

{b) TICCIT (Timesharad interactive Computer Controlled Information
- " Television) is a system developed by the MITRE corporation at Brigham
Young University to deliver CAl on smali “stand alone"” systems.
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Local Examples of CAl -
- { -
Many Ongario colleges©f appliéd Arts and Technology usathe CAN/CAI -
programs developed afOISE and Seneca College for rem&dial mathematics. -
Sheridan College has produced a “Micro-Math” series of-CAl suitable for .
- Secondary School applications. These Rrograms are available and run on
Commodore PET computers. Intermediate Level Mathematics aydilable from
OISE is belng used in some secondary school systems ;hrough:ﬁ Ontario.
There are terminals at the Lakehead, Searborough, East York and Toronto- .
Boards of Education. North York, the most ambitious user, has its own mini- v
computer whigh supports a terminal in each school gs well aga full classroom
of 20 terminals at Victoria Park Secondary:School. » ‘ ~ .

Inthe Fall of 1981 a CAl course is to be introduced at Danforth Technical

School in Toronto. This unique project employs video tape and video disc

technology, controlled*by micro computers to present instruction on drill iathe

operation. The student population will be both secondary and community ‘ v
college levels as George Brown College runs classes in the same building.
University of Western Ontario had developed CAl materials for French
language instruction implemented on micro computers.

Advantages . . \

<

>

e students‘pro‘gress attheir own pace as instryction is presented only
when needgd .

program responds in a flexible manner to students’ responses - ' .
lgss time 1s required to cofnplete a course- '
mastery of each unit may be required before moving to the nextone
statisgics on ongoing student performance may be coliected o
.cost ofinstruction is generally lower.. * '

.

v

COMPUTE!}!AANAGED INSTRUCTION (CMI) ) -8

Computers may be used to keep track of students’ progress and marks. Tr;}s

1s particularly useful for the large amount of record keeping associated wit

modular units of instruction, many open plan schools in the U.S. dependon |

the computer for this purpose £
€

-¥

The computer may alsq prescribe thé next unit to be studied based on

_performance. The Ontario Ministry of Education 1s using CM! with the
Lakehead Project (see Ministry section) OECA will use itin the T.V. Academy
{see T.V. Academy section} Wherever the individualization of instruction 1s
attgmpted the computer can be gn invaluable tool .

Advantages

N {

¢ frees teachers fromtedious record keeping . .
¢ individualized presariptions promote efficient use of instructional time A

® provides immediate feed&ack .

® statistical feedback can be used to identify ineffective curricular units
requiring improvemeant . ' .

CéMPUTER ASSISTED TESTING (CAT) . .

Computers have been used for years to mark muitiple choice tests, This not ”
only frees the teacher from a repetitive, time consuming task but may also
provide statistical information on validity and reliakility not available readily
through hand marking. Questiops may be checked for validity by comparing
the results of the upper, middle, and lower third of the class on each question
. \

Computers may aiso print out a'tandom selection of questlons\fr\om a stored
Y .set If these questions use numerical-parameters their values may be chosen
randomly within predefined limits. | . i

','~e.g. Calculate the forge required to accelerate a mass Qf 8 newtons by f . '
15 meters / se,%% 2
The numbeérs ‘8’ afid 15 could change from test to test 5o no two
én

students get the identical test Ap answer sheet is printed for each test
. ~ .
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The Ontario Instrument Assessment Pool (OIAP) {s.a collection of questions*
prepared by the Ministry of Efucation to test skiils prescribed in the Ministry
Guidelines. These questions are classitied according to identifiable skills.
Many subjects. have been.con'{ﬁleted to datefncluding.Mathematics,
Geography, History and French. The feasity ity of"computerizing",&hese tests
is being studied and will in all probability be avallable:in the-near futyre.

~.
- »
S N .

Advantages ", N

¢ frees teachers for ‘teaching’, - \

‘ -
© statistical analysis of tests is possible N
™~
® ‘review’ sheets of test questions are easily generated
© ® ensures uniformity within a discipline =~ ¥

i

TUTORIAL DIALOGUE

Many classroom teachers have written this type of program to be used-n their
classes. ,

Usually some instruction 1s presented on one topic using textual as well as
graphical dispiay. The computer then tests the student. If certain points are
misunderstood the computer may repeat the lesson in a new form. This would
consist of a lesson on one topic. Excellent examples in the Geography area

have been done by Jo Ann Wilton, Computer Consultant for the Peet Board of
Education. T L

N

Advantages . ’
¢ students may ‘catch-up’ on missed work
® motivation is increased
.® students may find this approach easier to understand -
e students may be less inhibited when ‘communicating’ with the v
computer
" DRILL AND PRACTICE ’

- - p

A classroom teacher who has learned how to program usually designs this
type of product as a first project. The student is asked a question, and told
whether he is correct or not, until a final score Js given or the student ends the
process. Drill'and practice may incorporate some humourous or competitive
elements. Many students are motivated ta practice skills and reinforce
learning through this game playing activity.

Advantages

-

¢ gasy to produce

¢ studentis given imrhediate féedback
® no penalty or embatrrassment for being wrong
® more time is spent on the dnill Co
¢ skills are practiced

-

.
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SIMULATIONS AND GAMES : SR

if 'Bloom's TaxonoThy of Educational Objectives the three highest levels are -
often difficult to realize in the traditional classroom.

~"  Bloom's Taxonomy: .
Major Categories In the Cognitive Domain
: ® knowledge

comprehension -

application

analysis‘

synthesis

evaluation

Ve
H

;
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Through the use of computer simulations the student is put into ¢gontroi of a
process for which there is a specific goai or objective. A recént simulation
written for micro computers involves the cohtroliing of the Three Mile island
nuclear generating station. The objective of course, Is to avoid blowing us up.
The convenience of computer simulations is that if we do 'blow up’ we can
start once again.

*

The student is acuvelylmvo!ved in new thinking processes when running

simulations. In a simple game such as Hammurabi, the learner, as King, mugt” '

balapce certain variables. His natural resource is grain."He may plant it, sicfe
sore for food, or Buy iand with it. The object is to increase the stores i
without starving the subjects. For many pupils this is the first time th
- been confronted with the idea of trade-offs’ in managing a finite ¢

In Lemonade Stand distributed by Apple Computer Compa
in competition must make decisions related to the business of running a
lemonade stand. They mustdecide how much to spend’on advertising, how
much to charge, and how much I‘?monade to make_ fheir profits dependon a
. proper balance of their choices. They must also take into account the weather
(which changes) and how much free sugar theirmothers give them.
Pl

- #
Simulations allow the students to build @ﬁ'ental model of the process, they
hypothesize, test the hypothasis and jestitagain It creates a flexible. creative
way of thinking. The analysis of the4Srocess, synthesis of a strategy and
evaluation of the outcome isygfy real exercise when using simulations.

Creative Computing Mégé{ine often publishes simulation games suitable for
classroom use. Otrla};sf (like Three Mile Island) may be purchased from
software suppllg.grf"l'hese products for the most part are produced in the
United Stategand therefore have an American Cultural bias. ’

DIS Eﬁgewca . _ -

)

)gg""*?rhe computer's ability to organize raw data and present the information in the
pres ¥ form of graphs, charts and histograms has'many applications. Where the
learner is required to discover relationships or compare various conditions
the visual presentation of an idea can be very powertul. Jo Ann Wiiton's
Popuiation Pyramid program which runs on the PET? is an excellent example.
In this program the student enters the populations and birth and death rates
by age groups, for a given country. The computer-then caiculates gnd
displays a populatlon pyramid for the country, Commerclai programs such as
. VISIGRAM? which runs on the APPLE® com&uter might be a valuable tool in

rareas of geographic demography. =

PEEAY

-Some computers can employ colour insteadof ‘black and white’, others have
high resolution graphics, but ail computers cgn be used to do graphs or
arts in sorme manner. Most micro computérs can be connected ta large TV
monitors for full clasa demonstrations. At Thorniéa S.5.1n YOTK Counly,
physlcs students were required to graph their experimental data for the
‘ purpose of digcovering sclentific relatianships. Many hours of work, which
| detracted from the learning experlence, were elimtrmated by using a micro

- - - - twmputer to prepare these graphs. .




. N - ‘ .

Advantages t v .

© students use computer’s power to Investigate relationships
© removes tedious calculations required in producing charts
e eliminates tedious drawing of charts

L data‘may be reorganilted easily to produce gther graphs

CALCULATIONS N C 4

The drudgery of repetitive calculations may preclude the teaching of certain
topics or may mask the more important conceptual objectlves of the activity.
Certain areas have been ellminated from our traditional curriculum due to
requirements for complicated or advanced mathematics. When computers
are programmed to perform these tasks the student may concentrate on the
underlying purpose of the exercise. Learning activitias which were, in the
past, denied to our students may now be made available. In many cases the
greatest areas of application could be for the general level student who may
lack the more sophisticated mathematical skills or the patience to carry
through laborioud calculations. Where the results of the calculations are more
important than th&process itself the computer is an invaluable aid. For Family
Studies we can use an™Amortization Table” program to show students the
real cost of borrowing or calculate dist requirements for weight loss -

Advantages

® students actively use the computer power -
¢ students cut through the drudgery to the.underlying ideas =+
' ® students learn how to apply computer power across the curriculum

Y

V/ORD AND TEXTUAL PROCESSING -

In addition to the training of secretarial skills, word processors can be us?% in
many areas that require the use of writing skills. ;

£

Students do not have the patience, skills or desire (o\c?aTmﬂwmg_flgg?of
e -

written material. iIn many cases an essay is written once, then hand : -

’ ) A typical word processing conflguration: Dlsc drive, computer and g inter.

— : 7

LY
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An important writing skill Is the reworking of initial ideas into a finished - .
product: Through the use of word processors the retyping is done by the . . '
computer allowing the student to concentrate on the writing skills and notthe '. -
mechanical drudgery.

Another use of the computer is to évaluate the reading level of written text. ’
The student types in a sample of his written work and the computer analyzes
and gives him the level of his product. This can also be used by the teacher to
tast materials to ensure their suitability to the students. . . '

- . . a

v
I

Advantages ' ) A
‘ *

e. eliminates the drudgery of writing and réwriting . .o
e allows students to concentrate on the creative aspects of writing
& students iearn the technical skills-of word processing

e products need not be deemed "‘nght" or “wrong” but may be ‘;fixable" N
or “non-fixable” - .

~

INFORMATION RETRIEVAL“AND STORAGE - "

\ Large information systems exist and are being used by business and industry.
To develop the skills required to deal with this information explosion we must . =
expose our students to experiences which require the gearching and retrieval -
of information. ’ ,

- Systems which exist and may be used in a library setting include PRECIS,

UTLAS, INFOGLOBE, ORBIT or DIALOGUE. Systems employed in a

Guidance.setting include SGIS; this Ontario based student guidance

information system is used to aid students in obtaining job descriptions and

personal and educational requirements of careers. CHOICES, is a system .

developed and used by Manpower and schools in provinces other than

Ontario. It allows the user to tarry on a “conversation” with the computer

narrow!ng his choice of employment by specifying education, saiary ,

requirements and geographic area. The computer then supplies a list of
careers whijch fit the user's reguirements. , . L 2

L

~—-—_Advantages r i . . -
T ————— — . ~

o opens vastamounts of informétion to student , )

® teachesi rtant skills not otherwise possible )
\ e provides glirrent information / - .
. COMPUTERS AND MUSIC : . . .

. Many microcomputers being produced today such' as ATARI, TRS-80 and
Commodore's New VIC give the user music-making ability. Programs are
available, or can be written for the PET or APPLE to provide the same feature.

) ‘\\ Some of the computars ailow multiple ‘voices’. meaning more than one note
' can be played simultaneously allowing the user to build up to four part
+ harmony, oy more. % '
\‘Writing music on a microcomputer is much the same as producing texton a ,
klord processgr. Once written it can be reworked and changed. -

a

5 ., Hrograms have been developed which can test or drill a student’s “ear™ for
5 usic.-Many activities such as; ' -

é ‘\ (a) hear a note and state its pitch, e.g. “B flat”
(b) hear a phrase and repeat it by typing itin .

\ (c) hear two notes, state whether the second was higher, lower, or the .- E
\ - samae as the first. ,
caneasily be produced to aid students. . ‘\"3‘3

) 1()
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. . The computer may also display the notes on a scale as they are played- Thig_
b~ ' allows a segond form of communication for thgse who may not“hear” .
differences in notes or'phrases. This technique can be used by the classrodm *
. . . teacher as an alternative to the piano for demonstrations. Sterlin% Beckwith,

' . of Yogk University, headed a project funded by the Ministry of Eddcation,

investigating the use of LOGO as a lariguage to manipulate music and hence -
develop students’ thinking abilities about and through the use of music. The
music capability of the microcomputer cannot only be used in developing ’
music skills, but can be used by programmers to provide another level of
output communicatidn in their programs. ‘ )
N L]

.- ‘

* Advantages
© students can practice music composition even if they lack skills on an
> instrument !
P . .
© drill and practice for ear training is available |
© music theory may be displayed in another form \

Il Computers and the Handicapped K

Computer technol:gjy has enabled people with speaking, writing or visuali
handicaps tocomnfunicate at a level that wouid have been considered
miraculous only a few years agQ.

T4
! The Kurzwiel reading machine is an ifivaluable aid to the visually
. . handicapped. This machine, about the size of a medium photocopier, uses
laser and computer technology to “read” type-written material.-It scans each
i ’ line of print and then translates each letter into an English phonetic sound

v . These sounds are then “spoken” by a voice synthesizer.

- . Few individuals can éfford the $35,000 cost of the machine, but many i
Institutions such as the ENIB and York University have purchased them for
their visually handicapped students. New developments also in¢lude
computer terminals which “speak” each |etter as it is typed so that blind
programmers can become more productive. This is much more efficient than
terniinals which type.Braille symbols only. The Canadian Wheat Board hopes
to purchase 25 such machines for its tlind programmers.

' Another recent innovation is the'use of a microcomputer and speech

synthesizers with a Bliss symbQl board, Bliss symbols are a collection of

. characters each standing for a word, or simple idea. People with , :
communication handicaps can express ideas by pointing to, or otherwise

displaying, a combination of the symbois. -

With a keyboard composed aof Bliss symbois connected to a microcomputer
and speech synthesizer, ideag can be recorded in the computer's memory
and ‘verbalized’ on command. At the Ontario Grippled Children’s Centre,
Brian Wilson is working with APPLE computers and the Bliss symbols. A
similar project at the University of Manitoba uses TRS-80 microcomputers
and speech synthesizer for the teaching of math and language skills to =
physically and menfally handicapped children. ‘

Many schools in Ontario have developed their own materials for use with
trainable retarded children. The computer is an excelient medium to present =
Instruction. Itis infinitely patient, it can provide simple repetitive drill without a

loss of interest. Bob Drake of the Brant County School Board has used simpie ‘
arithmetic drill programs written for the PET microcomputer with these

handicapped students. - - :

Cariton University and the National Research Council are investigating the
use of computers to ald.in the training of retarded children at the Rideau
Mental Health U - miths Falis.

a . . AtLangstaff Secondary Schoal In York County, Barb Kirkegaard has

. conducted a project funded by the Summer Canada 1981 Student
Employment Project. She employed six people—two University psychotogy
students, two high school computer science students and two cerebral palsy
handlcapped students—for the purpose of investigating and developing

i1
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- programs Yor the use'of'the}andlcapped in Secondary School. The products , o oot
1 developed included mathematics activities which aid in the understanding of . L]
graphical coRcepts, text editing ta aid the physically handicapped in keeping P
notes (the modern three-ring binder), and speech training to aid in the &

developing of syntax and sentence structure for adolescents who never were .
able to practilce these skills before. , -~ ‘ - .
L} . .

For people hahdicapped inr%)hyslcat sense the computer is a tool which can . - ) v
“free their trapped intelligerfCe”. If schools are to teach the handicapped and *

provide them with opportunitigs equai to the ngn-handicapped the computer
will become an invaluabie aid in the process. | ) !

Al ~
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 THE FORWARD LOOK: . - , L
SEYMOUR PAPPERT'S MINDSTORMS®  \,  * - .

“For me, the phrase ‘compu cil’ evgkes the kind of uses |

imagine children of the futid@l f computers. Pencils are used . .
for scribbling as well as writh ng as well as drawing, for illicit : ‘
notes as well as for official agsignrments.” ) : -

S. Pappert. Mindstorms ... p. 210 ">

L 3

-
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" Pappert views the computer as‘a concrete learning tool which enables young*
students to build powertul ideas Like Piaget, Pappert believes thatchildren
are the builderg of their own intellectual structures. However, he ditfers from N
Piaget by olaiming that the use of appropriate learning materials and learning ) )
models is moreimportant in intellectual development than the complexity of
the idea itself. Computers provide excellent toncrete learning models ¢apable
of sparking the learning process in new way .

- ool
™

Pappert’'s development of ‘Turtle’ geometr’y inthe LOGO project at the
Massachusetts Institute of Technology seems to prove his hypothesis that ! -
children can conceptualize at a higher level with the aid of computers. A turtle
1s a robund robot equipped wiéh wheels, a light, bells, and a pendil. itis
controlled by a computer and can be prograrimed to move any distance in
.any direction. LOGO, a simple language developed specifically for young *
children, 1s used to program geometric patterns on the floor. In thig process.
the children are building an intellectual strdcture for the concept of !
matitematical variables. Itis a demanding process '

<

.

¢ They create their own task or problem which they consider -
: significant, determine thetr own approach to the solution, and then . v B
g use a simple programming language called LOGO to solveit. The ‘
4 process of learning rather than the answer becomes the dominant -
A activity in this'kind of computer education d .

e Step-by-step planning and hierarchicai organization are essential
processes. : ; -

3 -e Solutions are judged as neither ‘right’ nor ‘wrong’ but as ‘fixable’ or
? . not ‘fixable’ ) ‘

# Fixing or ‘&abugging’ the program becomes a crucial skill ' A
transferable to almost any problem area :

e This kind of computer education also requires communication skills e g
students must give clear instructions in their programs and learn to
comprehend the computer di@';%ostics.

’ ~
= £ ] . . /

) ' ¢

The following example of how a young child buit a gdrden in gradual stages
,  from quarter circles, illustrates the process Pappért hopes to achieve atmany
* educational levels. - " :

.
. .
/ * . < - .
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A PLAN L -
r - X —Let's make the computer draw a flower Iike this
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FIND RESOURCES .
) o —Do you have any programs we ¢could Gse?  *
w —Yes, there’s that.quarter circle thing | made last week
—Show me ~
3
y v

—It draws quarter circles starting wherever the turtle is
. —ltneeds an mpu};o tell it how big ~

Q . ) ‘ I_: .+ . 13\
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FIXTHEBUG - ‘ -

P

—We hdve to turn the Turtle between QCIRCLES . -
p ~Try 120° .

—OK, that worked for triangtes o -

-—Arld let's hide the Turtle by typing HIDETURTLE

O

* IT'S A BIRD!

—What's going on? &
—Try arightturn

MATH TO THE RESCUE &

—Do you know about the Total Turtle Trip Theorem? You think about the
Turtle going all around the petal and add up all the turns 360~

—-Allaround s 360

—Each QCIRCLE turns 1t 90 That makes 180 for two QCIRCLES

*_360 altogether Take away 180 for the QCIRCLES Thatleaves 18Q for the
pointy parts 90 each

—So we should do RIGHT 90 at each pomt

—Letstry

b

H” ‘ |||
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A WORKING PROCEDURE

—Four make a flower 'y

—That's more hkea\propelrer
—So4ry ten

ABUILDINGBLOCK ™~

—Typing all that ten times hurtémy fingers
—We can use REPEAT ~ »
~




—Thereits! . -
—Butit's too big
—Ail we have to do is change the 50 in PETAL Make it 25

—If we let PETAL have an input we can make big or small flowers . : 9
—That's easy Justdo TOPETAL SIZE QCIRCLE SIZE andsoon

—But !l bet we'd get bugs if we try that Let's try plain 25 first

—Thén we can make a superprocedure to draw a plant

£ ”

BUILDING UP *

ENDS BECOME MEANS

#—inave agreat procedure for putting several 1ogetr’?ér It's called SLIDE
ouustgo PLANT SLIDE PLANUDE PLANT SLIDE

/ A ¢ TOSLIDE DISTANCE .
/o /= . PENUP . -
S RIGHT 90
. FORWARD DISTANCE
/ &  LEFT90
£\  PENDOWN END
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The intéllectual gains made with the use of the computer will amount to

“mindstorms™ in Pappert's view. However such mindstorms will only deveiop | .
when we overcome the anachronistic thinking so often associated with new
“ technology. The history of the typewriter provides an exrgelient example of this e
tendancy. Primitive mechanical typewriters were slower’than the user’s ability

.- totype. The keyboards were therefore arranged in an order whith slowed
\ down the typists-and prevented jamming. The QWERTY keyboard 1s now:
anachronistic. *

3
‘ v

Modern typewriters are capable of speeds far beyond manual capacity, yet . AZ ;
the same keyboard arrangement continues to slow us dowr. Evidence of this )
4 QWERTY phenomenon may be found in many of our classrooms. For .

"~ instance, mathematics texts and curricuium are often désigned to avoid
realistic problems which necessitate difficult calculations. The old simple
pencil and paper tasks may now be replaced by more realistic and complex
probiems. The computer should not just be used to do what we are aiready
doing a Imle}aster or alittle better; it should be used to provide new
intellectual expenences

ADMIFQSTRATIVE APPLICATIOFQS OF ' ~
. MICROCOMPUTERS . ‘

TIMETABLING — Microcomputers may be used to determine class sizes and .
- 7 conflicts as the master imetable 1s built However, alarger computer would
: be necessary to timetabie any but the smallest schools Micros may be used
to change individyal timetables throughout the year

ATTENDANCE — Mi&os can be used to keep up-to-date and accurate
attendance records

LI‘BRARY — Micro computer programs are being geveioped for cirgulation.

overdues and inpventory Ron Crawford of Hamilton and Liz Bream of N0rth

York are currently expenmentmg with programs ¢

GUIDANCE . : *

¢ SGIS — Student Guidance Information System s an Ontario service Ithsts -
the educational and skiil sequirements for car&ers whicfthk student has
already chosen Although this system currently uses punched cards. itis
possible to make it interactive For other uses of computers in Guidance.
one should refer tojﬁje article “Guidance And The Computer”, by Colin ) ‘
Leitch, Head of Guldance, Stratford Northwestern, in the March/Aer 1981
18sue of the School/ Guidance Worker.

. ® Choices — Choices 1s a federal program funded by Manpower and
Immigration Itis a more bpen-endgd program than SGIS The student
selects a wide variety of desired career determinants such as education.
skilis, salary levei and geographic location The program interacts with the
student in a conyersational mode gradually narrowing down his choices to
a specnf:c;qab A much vider spectrum of considerations are therefore -
presented to the student

STUDENT RECORDS — Student records can be easily entered and
addressed on a micro.

BUD'GET PLANNING — Programs such as Visicalc are useful tools for
analyzing percentage budget changes by department *This can be a useful
. planming and negotiating tool.

J#‘,; s Ot

- IN-SCHOOL- PRODUCTIOF% OF ‘
EDUCATIOF%AL PROGRAMS ' )

Many schools as they acquire micro-computers, will develop a resource of

\ computer programmers—including computer science and data processing
teachers, interested students, and ‘turned-on’ teachers These people can,be
an excellent source of computer learning activities

o 18
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THE WHEEL SYNDROME

CREATIVE PROCESS

THE SEARCH \
“ )

THE USER POPULATION

MODIFICATION

[

COMMITMENT

PROFESSIONAL

DEVELOPMENT AND
ATTITUDES TO

NEW TECHNOLOGY

¥

EDUCATION OBJECTIVES

SELF ESTEEM

- ~a

SHARING

The writing af a good computer p'rogram thatcan be used in the classroomiis

not a trivial task. For teachers without a computer programming background -

-many hours must be spent in learning a new skill. Even experienced
programmers have to learn how to translate thelr teaching strategies into a
program suitable-for students to use.

The designing, writing and testing of the program usually involves.a tire span
of weeks or months before a truly valuable.product is developed. Even though
the commitment of time and effortis high there are many reasons to produce
your own materials.

1

Having teachers produce their own classroom programs is often compared to
“reinventing-the-wheel" since the product may already existeglsewhere. But
there are advantages to thls reinvention—certainly our modern cars run
better on radials than they would on Roman chariot wheels. Similarly the

. products produced by an interasted and enthusiastic teacher may be better -
than the one in gxistence. % . A

Invention is a creative process, one that shouid be part of our educational
environment. Itcan maintain teachers’ enthusiagm and spark students' - -
imaginations. Students are more interested in producing material that will be
used than in working on programming exercises

it a teacher has a product in mind, evén though it does exist, there is no

guarantee that (a) he can find it, (b) it really does what he wants, (c) that it runs-

on hits computer, or (d) that it funs at all The time taken in the search and
adapting of another program may be better spent in the production of a new
one. fe] 1

A product developed by the classroom teacher wiil reiate directly to teaching
objectives, course content and the level of the students’ reading and language
skills. Too many programs developed in one class cannot be used in another
because of seemingly small differences, which however, can cause frustrating
experiences for the pupil.

As curriculum or course content changes. a teacher may wantto be able to .
modify the existing program. When the program is written by someone else
and poorly documented it is often very difficult. if not impossible, to change.
Therefore 'self-written’ programs probably have a longer useful life.

Whea the program Is produced in the school, there is a feeling of ownership
and commitment by the staff to get it running andl to use it in the course. When
the same product is purchased or obtained elsewhere there is notthe same

desire to implement it. 1 it needs slight modifications the program just may
e

not be used.

Teachers must feepcomfortable and be knowledgeabie in this few computer
ghvironsmient in order to serve our students well. The best way to learn that the
computer Is a tool which can enhance the learning environment 1s to {earn that
itreally is not'difficult to program. The faear of the unkndwn is much more
powerful than reality. ’ . .

4 - L »
When students write programs for classroom use they.not only learn and
apply programming techniques but develop interpersonal and organizationai
skills as well. They are forced to communicate with the teacher who requests
the program. They must be able to understand:the teacher’s requirements
and must communicate the program’s limits and utility to the teacher.
L I -

When a students (or teacher’s) programs are found to be ugdful, the pergon's
“self Image Is certainly enhanced. There Is a great feeling®f pride in knowing
other people are enjoying and learning from4he material one has produced It
makes the many hours of effort worthwhile. . .
There seems to be a®luctance on the part of educators4o distribute their
work freely. It is a strange phenomenon because the writer still has the
original product for his use, yet there seen® to be very/iittle real sharing of
programs among teachers. However, If you have some products to give, you
wliil probably get some in return. *

. : 19
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- 'Gfridg te Writing Your Programs | o ,

&t ’ v 3 ‘ E
There are threa things tQ do before writing the computer program to be used = PLAN £

e inthe classroarn: plan, plan and plan. Be sure the program is well-thought out e
before touching the computer . Vs R . -

‘ '1 Wihen developing a program er afother teacher be sure to communicate with ’ COMMUNICATE =

that person while the program’is being written. Too often, after hours have
bean spentin programming the user says, “that's not exactly what! had in
mind" or "Gee—that's greaf but could you also .

| The vadeo screen of the micro-computer ¢an 'be compared fo the biackboard INTERFACE
! in a classroom. ltis important to consider what the student will be loakihg at '
: as he interacts with your program.

. e Be suré to ‘clear the screen’. as a new communication is started

N - @ In a’digfogue’ use different prmt for computer’s responsas, i.e. Upper
» o+ chse for student, lower case for computer. : /

® Double space and leave blank lines to make printed text easier to ' o e
read.

o If itis available, use a short sound or musical note to signai thataline
Has been prm&ed or to indicate a studen(kresponse ‘ ' ) ' =

¢ Use proper punctuation Don’ tforget that period at the end of the

sentence -
sz2t the student be actively invoived in the learnmg experience Choices LEARNER CONTROL
¥arouse interest and there will be more commitment to follow the material . )
There are many ways in which this can be done ! }
e When presenting textual mstruchons or alesson, many programs 4 '

clear the screen after a few seconds. Let the student erase the screen
Usually a command such as “PRESS SPACE BAR TO CONTINUE" . .
works well. This can be accomplished in BASIC with . ., : -

2900 PRINT “PRESS SPACE BAR TO CONTINUE." ot i
3000 GETA3.IFA8 <> " “ THEN 3000 - P
® The users shoulq be asked if they want mstruct;ons Let them omititif P £
“they wish W : i
e Provide a “mertu’” to auow a student to chaose his learning actuvnty E
eg ; J ’ .
Would you like to ! ’ £
{A) . seethe nstructions 3
(B) .. startthe lesson ' N E
(C) . take atest ¢ ' . z
(D) .. stop - : \ =

Press A,.B,.CorD

¢ Letthe user choose how many questions are bresented in dnil and
practice or allow the process to end by typing the word "STOP". \

e .

If students working on a computer program are new to the expetience, they . ERROR TRAPS
may make mistakes, type incorrectly or press the wrong key. The program
should be designed to do something sensible even when the user does not

¢ Numericinput ’
* 1f the computer requests a number such as <
HOW MANY QUESTIONS (1-10)? ’
5 and the user types the word ‘FIVE' instead of the numeral ‘5" an error.
; message appears and the user will be totally confused To prevent the
' occurence of this situation the programmer may accept the input as a
string variable and then convert it to a number
e.g. 100 INPUT “HOW MANY QUESTIONS (1-10)". N$

+

request for inputthe computer will terminate the program At this
point the,user may type the word “CONT" (for continué) and the
execution will resume '

-
¥ 7 \

| N = VAL (N$) ' \

| 12 IFN<10ORN > 10 THEN 100 <Lt . N
; e "RETURN" on a blank line

\ if the user presses the RETURN key before typing a response to a . ’ v




. 6.g. HOW MANY CM'_iN,lONE METRE? — (student preéses return key
‘ s © ., bymistake) . *
- BREAK °~ —(program stops) -

! ! READY — )
. . CONT — (student types command)
4 ?100 — (input is requested again) ..

CORRECT — (computér responds)
HOW MANY METRES IN ONE KILOMETRE?.—;— (Program
. - continues)

Inappropriate response .
The program should ¢heck that the input is vahd and reasonable for
the question. If we allow the student to choose the level of difficulty of
a problem we want a number within a certain range. '
J * e.g. 200 INPUT "HOW HARR (1-5)":L
e ‘ 210IFL>=1 ANDL<=6 THEN 240
220 PRINT “ANSWER 1 TO 5"
230GO TO 200, ° .
We should not accept the value if it is outside?his range. In‘this
. example the question would be asked again; uptil the respanse is 'E
' appropriate.

FLEXIBILITY Teachers generally will not Juse acomputer program if it does not reflect their
ideas Although the programjxnay be modified or changed by the user, two
conditions must exist. the user has some programming skills, the program s
well organized with sufficient imbedded comments which explain the use of its
variables and logic Unfortunately nejther condition often exists Whenthe—4—— "
program is designed, allowance can be made-fer-spetifying the values of
parameters at the outset. For example, in a simulation of the political process
the percentage of seats held by gach party could be recuested from the user
instead of being set down by the programmer.
eg HOWMANY PARTIES DO YOU WANT? 4 : i
NAME THEM PLEASE * . E
? CONSERVATIVE v
: ? LIBERAL ‘ ,
?7ND ! £
7 QTHER . E
WHAT ARE THEIR STRENGTHS (IN PERCENTS)
741 =
730 ’ . . E
728 .
? s .
This allows the teacher to keep the simulation relevant as the real conditions £
change. = ‘

TESTING . : . After the program has beéh written i must be thoroughly tested by the
- programmer and by the students for which it is aimed. .

There are two thrusts to the testing. N
® To be surethe program works, and to eliminate errors in the
/ computer program .,
¢ To be surethe students can underdtand and follow the instructions

Ve .
There i1s nothing more frustrating for a teacher who, willing to try something
rJ ’ -, naw. is gi¥en a program to use that does notwork prgperly

=

A v
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. 'CATALOGUING COMPUTER
COURSEWARE

As schools collect and produce educational programs, cataloguing will be an

] important step in the sharing and distribution of materials Teachers must be
able to access the information and quickly decide what is useful for their

“ ) students and capable of running on their equipment.

The following form may be used as a modei for such catalogui'ng‘

d




COURSEWARE CATALOGUE ‘
, . / . ,
Program Title: _ -
Subject Mgtte‘r: .
Grade Level: ”
Type of Activity: " Tutorial, O , Drilt& Practice 'O
. Game -0 Simulation oo - T
¢ Test o Tool -, |
I - = ) ¢ ‘
't - Language:
. ,Coﬁwpbter: .
Model: _ B )
el: &
!"f. f ) =
Memory Required: i
- ki ;
Peripherals Required: ¢
,
’ Disc )
’ ‘ComuﬁJom'tor O
T ' Audio ] .
') '
’ Other. w
quywritten: )
) Yes O No O
, Comments:
) ) ¢
22
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- THE INFORMATION EXPLOSION

The q‘uantity of available information has transformed our soclety and altered"
- the role of traditional education within It. Knowledge Is bec ‘%ng the key
- strategic resource, fzé business and tndustry as well as e%u wlon. Teachers

‘will be challenged to/analyse both the types of materials they use in the
. classroom and thelr Yeaching strategies.
- - \ -
There are five key characteristics of the information explosion which affect
learning.

- « @ The quantity of material has grown by leaps and bounds. Prior to
. 1500, Europe was producing books at the rate of 1,000 tlties per year.
s By 1960, 1,000 books were produced in 72 monthg. And receptly, the
- output of books on a world scate has approached the prodigious
____tigure of +,00p titles per day.

. e T T ¢ The speed of transmission of information has fundamentally altered
! e T ) the whole declsion-making process In kegy polltical, economlic.and
> social institutions. Where would the multi-national corporations be
- , ? without the telephone or telex? What news.would we be receiving
> without the satellite? )

¢ New, diverse forms of information appeal to wider and wider
audienges. Paper copy may be primarily replaced by electronic copy
in video display terminals or microfiche. Videodiscs and computer
software can create new learning environments. Computer literacy
along with print and media literacy is becoming a key life skill.

: ) ® Accessto information has been simplified and rajionalized to cater to
. all individuals ratherghan remaining the exclusive preserve of

. “information scientists”. Cataloguing and inflexing systems have had

’ / to be reformed to keep pace with the growth of libraries-The'skil! of

. searching for materials will be gssential for individuals wishing to

N *  access information in libraries or from their homes. » -

A

¢ Interaction with resoufges Is the most revoIutlonary'characterist[€ of
the information-explosion, The book is a passive learning-devics; the -
computerfosters;::ye learning. reThay beusgdintg—— — =

classroom, videotgx’extends s active learning environment to the
LY ] _homeoroftica. =

2

— - ’ . The information explosion presents new challenges to the educator. The
traditional emphasis on gathering information will be replaced by new needs
including: : )

-~ & theanalysis and selection of media best suited to etfecfive learning,
‘ > such as the choice of computer, vijieodisk or book

' / ' ® the skill of accedsing or searching for material
® the ability to select relevant materiais

o theinterpretation of rawdata .~ ——
o & the organization of information for the user .

T e
- g = s e+ <y e
¢ > T e T TR N SV ST e e YT Y S 1

! Fgrr)he teacher, thgse and other issuegmdy be signﬁﬁan;{ln bothlong term
cufric

ulum development and day-to-d},ay lesson preparation

\

\ .
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[Aruitoxt provided by exic I

" of references; some databases provide abstracts as well, The searcher may

»
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| ON-LINE DATA BASES: Expanding the quantity and immediate _
accsessibility of information. . ’//. C .

Itis now possible to connect comﬁute%{d library databases to the school or
home by a telephone equipped with:aModem. The infGrmation contained in
this lirary is said to be “on-line”. Data bases enable the searcher to access
information from a wide variety.¢f periodicals and monographs without
searching through volumes-.of printed indexes. There are many unique
databases created for a vatiety of users in education, business and science.

When the appropriate ddtabase has been accessed by telephone, the

searcher simply needs to type in the tdpic or combination of topicsrequired. .
This search may b# limited to a certaih time period or may be as - o
cormprehensive as desired. Within seconds, the computer prints out an index

follow up by requesting one or several-articles to be printed ‘on-line’. Due to
the high cost of on-line printing, the searcher us ally locates the article in his

owntibrary or requests that copies be mailed. R ¢ ‘
Advantages of Using On-Line Retrieval .
© Speed inlocating information "
° #nt:freaaed rate of accuracy as fhe computer searches abstracts as well
as titles* ‘ ke ‘

® Up-to-date information is readily available in comparison to the fong
waiting periods associated with printed indexes ’

® Access s gained to information that is no lohger printed due to high
costs : .

® Specialized and previously unattainable sources of information are
made accessible.

e Better access to information is gained because it may be stored under
. more than one keyword ’ .

(From Toronto Board of Education, Céntral
Reference Library Report 1979) %

Casts may be saved by reducing the amount of staff time required for manual
searches and the number of printed indexes required. Perhaps more
rmpartantly, the searcher will obtain better resources in a shorter period of -
timg’ Nothing motivates as well as success; data bases may enhance the level
of re§earch performed in our schools.

— T T

PLUGGING INTO é
y : - COMMERCIAL DATA BASES
N s By Betsy Giibert P

Today, there are more than 600 on-iine data bases in the United States, serving a
variely of professional group$ from farmers to attorneys And with only 8 personal
computer or terminal and a telephone interface, anyone can access most of them

Data base production has become a big busingss For every firm that compiles a new
bank al information, hundreds of groups andundividuals line up to access that data

It makes sense Qelling information from & data base lakes only a few minutes
Getting the same facts Jrom_pnnted sources takes hours of searching, scanning, and
copyng -

The convenience can still he expensive Fees for data base services are as varied as
the infarmation covered. ranging from a fiat $25 per hour to $64.000 per year plus
hourly rates

k3
Apple: The-Rarsonal Computer Magazine and Catalog. Vol 2, Numbér 1

Il SAMPLE DATA BASES

»

ONTERIS: Ontario Education Resources information System

ONTERIS was founded in 1972 by thé Metropolitan Toronto School Board in
co-operation with the Ministry of Education. It is now located in the Ministry's
Information Centre. Its aim i to increase accessibility to educational materials .
produced in Ontario. Three bases are included CODE. records of briefsand
working paper$ received or produceg by the Commission on Deglining
Enrolments, EDUC records of educationesearch documents produced in
Ontario, and CURR. records of curriculum guides and support documerts
produced by the Ministry, and by Jocal school boards

*
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,?a type in:

‘»

Sample Search

Problem: 'Iu retrieve all stories about the assembly of Ford's new Lynx and Escort models in Canada
ax ford & assembly & canada & lynx escort .
"’fﬁ%@wndb you have all the relevant stones available They are displayed n the following format.

L

‘ - - .
1 \ FORD A ASSEMELY % CTANADA S LYNX ESCORT ) -
| o FARK L OF 9 PAGE . OF Z . .
} . hd )
f 1. 2754700 = P DEC 12 1950 F’AGE Bi LLUS
? " 2 BYLINE KEN BOMAMN . )
4, CLASS KOHR i : ’
- . 5. DATELINE ©T7 THOMAS Ore W ORD 550 i ) )
' ¢ <\ Ry o * 3‘
6. FrralUanaas’stns e gonversicr o Tassembay plant 5"
. - TThombst . -
’ By KEN ROMAIN )
- S.oore an M Regorer 7
1 ST P opetMor To 2'Canaadatler Oakvile Ont nas begun the
- Fo~ om semti‘{'{ ot with 'ne Ansa..q icn ¢t new auto-
% T Ite e whee, anve 2ars n' Canaax .
- rna Mercury L 7 1wz seqter subcompacts will
Teg s Trer antwih petrestie scurcepg North
AT riaustonrae 30 “93/‘“?
e we 3 iront ﬁr.jrxﬁec .ne\-. £oay traming
bls Cex .t atm oty accyt 7 spae
x I J WILTRETS ."A’(L‘)p‘” se.ected wi'h ,m.o'n
- 12 emr.y"eve, T“)I' W re.est vehicies that
r ' ¥
f*revr’&; ow i
Tassemp.y *sa
: . ‘."',”.rqmed Be
~ .
. : eet foreian
- - =
CTmpany regre- w
csed Dez Sher
RSN . .
e$36 2 muonto
. .
& T ung newe.rmern' Inanew nodel
P -,
1 . Wra.oonowent .nto
& g sen
Rank 1 of 9—There ate mine articles that meet your 2. Byline - The name of the person who wrote the
) ~ y e pe
search criteria. Rank 1 s usually the most recent arfidje. article, e.g Richard Needham, Geoffrey Stevens, if the
although vou canchoose to have the artigles displayed name was published .
witirthe oldest article first ’ 3. l‘nused . : -
Page 1 of 2-A page is 23 hines, or the amount of teat 4. Class—The section uf the paper that the story
that fits on a standard 80 character video sereen (Hereon® . appearedin. e g News, Suence Report On
our sample. we show both pages of a printout ) Business, etc
- -
Lach e 1s divided into & sections contaimng the 5. Dateline -The name of the plce in which the stgry
following information was written.
1. Docament Number—a unique identifier for e. %h Words -The number of words contained in the story
article 7 6. Headlines are centered and set off by asterisks
-Date - The ddlt the article appe dred in '1 hie G Iu\k and 7. Text mdudes the full text of the articke as it appedred
Mail . In the paper.
Page —The page on which the story appeared * 8., Added Search Terms are general subject tertns
Mlas-If anllustration accompanied the arUCIe itis added by our library staff |
noted i RV .
. :if—*._. T Seo o aaae— :
- > ' the onhinesnformation division of Canada’s National Sewspaber . 2 7
. | .
- ]
L The Globe amd il o
- E MC 444 Front Street West, Tazgnto, Qntano M5V 259 (d16) 598-5250
> - . . .




-

Content:

Lovht:

. Abstracts:

Terminology for Search:

k\.,

Cost:

“

.Mdrch to November, 1980. With the assistance of Globe and Mail employees,
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<

Info Globe . : - . -

In1977, T%8 Globe and Mail introduced con\puter[zed text editing machines.
Articles were set by computer and could also be stored for future access. This
system was developed for journallsts needing background information on
curreht Issues, It was soon marketed to schools, businesses, and individuals
with similar information needs. Info Globe uses everyday vocabulary in its
search terminology. Article titles, dates and pages are listed from the most
recent article back. The full texts are usually located in the library or sentto .
the searcher. There is no subscription fee; only a code number, a telephone

and a telephong-Compatible terminal are necessary. (See Sample Search). /

Aurora High School conducted a successful Info Globe experiment from )

.

three senlor history and geography ciagses learned sffective search
strategles. -

Dialog and Ofbit

There ar€xwo.main commercial information services which iink the user ta a
wide variety of speclalized data bases. Orbit is marketed by Infomart, and
Dialog is marketed by Micromedia. Each data base is a commaercially viable
unit of its own, specializing In topics such as agriculture, energy or business.
The'prime educational basés are ERIC, tréeAmerlcan precursor of ONTERIS,
Psychological Abstragts, Sociai Science Citation Index, and Exceptional Child
Educational Resources. Charges vary acaeording to the data base.

i

3

Criterion for Selecting Data Bases and Information Services:

Select the data base with the most relevance to potential needs. / :

Be wary of data bases,which only provide commercial, technical or scientific
materials which may be beyond the students’ levei.

Data bases which provide abstracts with their indexes are more useful

selection tools. . ’

Data bases such as Info Globe use “open vocabuiary”, every word in the

articles is a searchabléterm. Some data bases require the searcher to use )
established terminology as set out in an accompanying thesauras. ONTERIS £3
uses PRECIS (see section on ONTERIS). Although there may be some .
variationt in the ease of use of these 'search terminologies’, none of them are

as obscureas headings currently found inaditional card catalogues or

printed indexés. JQ /

~ ‘ , :
A few information stryices charge/L subscriptiofrfee but most bill only for the
time used. These rate\s‘%ary from data base to data base. For instance, g
ONTERIS Is currentiy fre&;Info Globe charges 12.00 per minute (or $120 per
hour); ERIC charges $26 pekhour. Separate charges are made fot printed
copies of articles or bibliographies. These rates may also vary. If costs are too
prohibitjve for individual schools, tantral board libraries may provide this
service, » 3

Il RESOURCE SHARING THROUGH ON-Lt3E COMMUNICATION

The high cost of books, audio-visual materials, perpdicals and courseware
make the purchase of these rgsources by every schoal library impossible in
an era of budget cutbacks. Computer tie Jines can help
centreg keep pace with constant curriculum updating. Ma
public libraries In the Toronto Board of Education are linked t&-a teleprinter
system. One library may request a particular title or g series of résqurces on a
subject currently in demand from a néighbouring library. The other tigrary
searches this request and responds as soon as possible. Materials majhe
picked up by the borrower or sent through the board courler system.

[ COM?UTER!ZED ACCESSIBILITY TO SCHDOL RESOURCES ’\»\3’

On-line data bases provide access to pgrlodlcal literature, but new forms of
access to book and non-boéok materlals in the library are necessary. The

search for informatlon In the s¢haol or public library has traditionally started
at the card cataloguse, however, card.¢atalogues are facing obsolescence

-
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. because they tend to be incomplete, Inaccurate, out-of-date and dlfflcult to
| use. Onxine catalogulng-$uch as COM (Computer-Output-Microfilm

| cataloguihg) and PRECIS (PREserved Content Index System) are rgplacing
|

traditional catalogue systems. Students are demanding the same - . o
¢ gophisticated gystems they encounter in public libraries. The maintenance o
these new systams will be less expensive than card catalogues but the cost of
initiating them Is'very high.
N .

\\

.

-

A. UTLAS: Computerized Citaloguing Service

Since 1973 UTLAS, the'lUnlyersity of Toronto Library Automation

; Systems, has provided CATSS, a CATalogue Support System fora

| variety of schools, public libraxjes and museums. CATSS is a data base .
containing millions of bibliogra*phic records accessible to users through

acomputer tie line, If a book'has been catalogued by omeJibrary, other .
libraries magy access and revise it for their own use. In this way, large :
quantities of current books, monographs, serials, audio-visual materials, \
music, maps, and manuscripts may ba catalogued in afraction of the ~
time. PEL, Professional Educdtion Libraries is an UTLAS user’s group

which shares the cost of the original catalpguing of most elementary and

secondary educational materials. The grotyp of six libraries includes the

Toronto Board of Education, the Ministry of Colleges and Universities

Library, the Ministry of Education Library, Yorg County Board of

Education, York Borough Board of Educatiortsdnd Scarborough Board

of Education, UTLAS provides card, microform or on-line catalogues;

however due to the weaknesses of card catalogues, the other forms are

becoming more popular,

B. Microform and On-kdne Catalogues .

1) The most sophisti¢ated and expensive form is the on-line catalogue.
| Since users access ffié resources through a keyboard, holdings may be
| neither misfiled nor removed. This type of catalogue is completgly.up-to- .
| date because the user may access material the moment it is catalogued.
| 2) Anintermediate form of catalogue has been developed to take
advantage of key features of the on-line system at a reduced cost. The
COM, Computer-Output-Microfiche Catalogue is a miniature negative
of the computer's information. The bulky card catalogue cartbe ° '
eliminated and a desk-top portable microfiche reader putin its place. As
« in online cataloguing, filing is eliminated. Multiple copies of the ‘
catalogue can perform a variety of functions. Every studentin a class
may use his own catalogue in analyses of resources. Teachers may keep
a copy at home ta check library resources; and neighbouring libraries
may want a copy to facilitate’resource sharing. A copy of the catalogue - -
costs about 18¢ but the original is fairly expensive. Consequently COM <«

catalogues are usually issued 2 to 4 times a year. This type of P
. cataloguing therefore does not have the currgncy of the on-line ¥
catalogue. =3 o

C. PRECIS: Computerized Subject Access to Information

|

|

|

|

|

|

|

} Resources are catalogued under subject, title and author indexes. The
subject catalogue is the most commonly needed but the most difficult to

use. Only a minority of library users know the author orthe title of the

| material they wish to locate, yet even fewer have the skills to access the

| information through the subject headings. Users engage in the tedious

‘ and often futile search for subject headings in either the traditional
“Library of Congress” or “Sears” subject card catalogues. Many fail in

l thejr first attempt to find relevant subject headings and give up their

‘ «  search. Many of these users either.|leave the library with the view that

| . there was ng material, or no ‘good’ material anyway; the others depend - . -

N - on the librarian tq locate materials for them. Users should have

‘ idependent access fo information and the librarian’s time should be &

| fregd for complex searches and training jn more sophisticated research

| skills. The current ‘Library of Congress’ pr ‘Sears’ subject access |

‘ systems present too many roadblocks for any but the most persistent or

‘ highly traingd users.




- P . PRECIS, the PREserved Confent Index System was developed in
England in the early 1970's. it is a machine-produced index which not
only reduces the cost and inconsistencies of traditional cataioguing but

) L promises easy access to the whole breadth of library materials. PRECIS
uses current, natural, comprehensiblesand specific terms. The obscure %
and general terms found in traditional catalogues often hid more -
information than they revealed. in PRECIS, the computer rotates i
“strings” of keywords in order to provide multipie access to the materiai.
for example, :

HOUSES
. ; . Heat los$. Insulation
Thermoplastics

HEAT LOSS. Houses *
insulation. Therfc%;stlcs . .
v INSULATION. Heat Lo

« Houses. Thermoplasti'cgé' )

ra

- PRECIS studies indicate that users may locate more thorough and
current resources on a cost effective basis.

® The PRECIS index directs users fo a greater number of sources.

® The user can determine the reievancy of the materials by jhe
clear and specific subject headings. 3

¢ Current materials-may be 'made available much faster. -
® PRECIS eliminates the cost of maintaining card catalogues

: Library users should have independent access to information through
) subject headings. This will be more and more important as inforrhation
systems are linked to private homes and businesses

Key Canadian Applications

N I
Aurora Projsct The opening of Aurora High School in 1972 ushered in a new era for high
. school libraries. Audrey Taylor, librarian and Irene McCordick, Master
" Teacher of Libraries, York County Board of Education, were in the process of
developing a manual PRECIS index for the high school level. In 1978, the
a Ontario Ministry of Education granted funds to this project to develop an
‘ automated cataloguing-information retrieval network for the province. The
PRECIS subject data base linked to the cataloguing data of UTLAS could
N produce COM catalogues for Aurora and potentiaily any other high school
Wy . .linked to the system (See UTLAS and COM Catalogue). In 1978, a further
‘ " ._ Ministry grant enabled the project to expand into the elementary system.

ONTERIS: ONTario Educational’ ‘}T"he\Ontario Ministry of Education and the Metropoiitan Toronto Schooi Board

Research Information System co-oparated to produce a PRECIS index to abstracts of studies in education in
- ¥ Ontario: {See data bases.) :
N \‘\ .
National Filmboard The National Fitmy Board uses PRECIS to assess Canadian non-print
. materials. .

IV VIDEOTEX: THE INTERACTIVE MEDIUM

Videotex js a two way mass market information system currently in its infancy
stage. A central computer network links commercial, cultural, Information,
) and educational establishments directly to the home or business. This
information is dispiayed on the subscriber's own TV set in the form of printed
text, graphics or haif tone photographs. It is ‘two-way’ in the sense that the
user controls the flow of information with a keyboard. He may acces
information he s Interested in, hig responses wilt detarminethe subsgfiuent
“program”, Itis also two-way in the sense that the viewer may particiglate in
opinlon polis, or order goods or services from his home. Subscrib&ra may
also Input their own information and avoid the high costs and lengtfiy delays

= ‘ associated with traditional pubiishing. /

' . * News, weather, “bulletin boards”, schooi iessons, stock listingg/ and
transportation sc es have already been programmed. A f,{subscnbers
will be able to access stores, theatres, or aitlines, selett purghases from the
goods available, and charge It to their computerized bank aécourst. "Let your

L . fingers do the walking” may soon become associated withythe videotex

N terminal } / -
: ) .:: ; "
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Advantages of Videotox; : - E
As soon as the information is input by-the concerned establishment; any user Currency: g

may acesss it. Stogk prices, theatre seat availability and weathér which
change significantly \,vm bgavallable instantaneously. .

A

% . «
Videotex presents infdrmation in a dynamic coloured form. This will motivate . Visual Form:
many to seak information which they may currently find too oppressive in .

traditional printmediums. *

1

A TV or radio producer must direct his program to the ‘average’ viewiné . Appealto Spechlized f
., audience. Many of the items, for instance in a news broadcast, have iittte or no Audiences: S
relevance o the individual's taste; other items may be perceived as-too .

superficial. Videotex can eliminate hours of passive viewing, while providing
more satisfying, active vigwing. § )

{

videotex eliminates the distribution of paper and the costs assoc.ated with Conservation of Materials:
producing and printing it. -

Videotex may eliminate the need for the huge quantities of printed Electronic Movement of
newspapers, magazines and brochures now in distribution, most of which are Information:.
only partially read, Paper, as well as printing and distribution costs, will be

saved.

Tedidon

Telidon is the Canadian yideotex system competing against the British,
French, and Japanese systems for international acceptance. Telidon's
superior graphics capability has given it a competitive edge. It carialso
generate more than one verslon of text s:multaneously in order to
accommodate a variety of language groups, or levels of comprehension. Both
the international and classroom advantages of this capability are clear. : '
International Telephore and Telegraph have recently adopted Telidon as their

standard.

A preliminary test was conducted in Markham District High §chool, York .
County Board of Educatfbn. This involverpent shows Teildon’s potential

interest in, and sensitivity to, the educationat Fnarket. Other field tests are

being conducted by’ OECA. =~
N INFORMATION - '
TRANSPORTATION | z
SCHEDULES AND [N » -
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TV ACADEMY

The OntArio Education Communications Authorlty has developed the "TV
Academy”, a new form of television programming with back-up computer.
agsisted instruction. An academy consists of: :

¢ aseries of television programs, usually 13 in number

® alearner's guide. This is a back-up text with multiplé choice questions
at the end of each séction .

¢ accompanying reading materiais and lists of resources _

® computerized RSVP letters. RSVP stands for Response Sygtem with
Variable Prescriptions; it acts as a surrogate instructor in diagnosing
and responding to the quizzes and queries of individual academy
members. As many as 5,000 academy members send in their quizzes
arid receive a computer print-out response according to their needs.
These RSVP's repegt and clarify key points with some practical 'how
to do’ or 'how to find’ information ‘

e follow up newsletters: up-to-date information and expert responses to
common problems comprise the highlights of peri¢dical mailings

TV Ontario,has already produced and aired the Music Academy and the
Parents Academy. They were both advertised well in advance so that
interested parties could send in the small fee ($6-$15)for the test and other
materials. There was widespread participation in the programs. A third
academy on computers for the classroom teacher has been proposed. Draft
scripts have been written, but at the time of writing this book, production was
pending final approval and additional funding. .

IR
e




MINISTRY ACTIVITIES ‘ . ' R

Current Ministry of Education programs are exploring the potentiai role of

computers in the total education system, all levels from individudl classroom

instruction to province-wide information retrieval and administration are .
being considered. Although ﬁw final conclusions have been reached, two

firm directions are apparent. Ly

»The Ministry rejects thd notion that a centralized computer network can -
or should fulfill all the educational needs of Ontario’s studonis. Scheol I
boards must davelop autonomous co%uter policies suited to their T
lopal needs and means. Centralized 2B local policies should aim at '
compatibility.” ) -

A mainframe computer at Queen’s Park can provide tinancial and statistical
services that cannot be performed by less powgrful machines at the local
level. However, centralization is limited by the high cost of tie lines and the"* *
diverse requirements &f schools g¢ross thegprovince. A supplementary
network of midsize computers operated by school boards and-the ministry on

-

.a co-operative basis is partially operative. Therefore, this centralized network t

is complemented by micros owned and operated by schedls on an
autonomous basis. Micro computers give school boards and indiyidual

. teachers wide freedom to adapt the technofogy to their own needs. They aiso

puta heavy onus on local training and development; schools cannot allow
themselves to be totally dependent on a central source in the computer era. : R

The Ministry is supporting 2 number of resoarch projects in { ’
computerized education butit is not inclined to assume this task alone.

Organizations such as the Educational Computer Organization of

Ontarlo (ECOO) are easential in providing leadership in this field. , . -

The Ministry 1s supporting research concerning such issueg as the use of new

technology, hardware compatibility, criterion for evaluating software, gata

base standards and comﬁuter assisted instruction. (Refer to the more

detailed desgriptions of these projects in the following sections). The lead in . ’/\
many of thege areas has already been assumedAn Ontario by other T
organizations, companiés and individuals. Cepfainly, the Educational i
Computer Organization of Ontario stand: in its ability to fill the vacuum left . T
by other organizations. The Ministry encourages these activities wh% T
engaging itself primarily in the development of standards such as-hardware

compatibility, subject indexing and criteria for evaluatjng software.

Thedescription M Ministry activities which follows should be read with this,

“decentralized and co-operative” theme in mind. Other regions such 4s

Province of Manitoba and the state of Minnesota have taken a stronger lead

and a more centralided role but other provincial governments are taking a

more passive, wait-and-see position. There is considerable policy study

underway in B.C. and Alberta. The Ontario position points to the need for focal :
exparimentation and training as well as province-wide co-operation ’

An Advisory Committee on Computers in Education was formed January 31. POLICY DEXELOPMENT
1981 to develop policies concerning a computer network and computer- '
related learning materials. The committee members represent the following
interest groups and areas of expertise. teachers’ federations, teacher training,-
special education, Circular 14, Secondary Educaflon Review Project,
elementary education, senior and continuing education, Ministry of
Information Systems, Educational Computing Organization of Ontario,
television, OISE, supervisory officials and publishers. The committee will meet
about six times before June 1982 to propose policy according to its mandate
as follows. ’ .

® To advise%he Ministry. school bogrdg-and the-schools on the current Gses and future

potential of computerized iearning m?ena!s and instruction, including a plan for

oftective participation by the Ministry Iri the development and supervision of
computerized learning matenals,

® To assist the Mimistry, school boards and the schools in determining criteria for
appropriate computerized equipment and networks.

® To advise the Ministry on a survey of learning materials uSed in schools and a survey of .-
research on ledarning materials,

-~ # Toliaise with pilot or demonstration sChools or centres using computer assisted
learning and to assess the gesuits of the pilot pi:ojeg(,

® T¢ maintain continuous liaison with the Curriculum Development Division relative to
campputer assisted learning and other divisions as appropriate,

® Toreport to the Assistant Daputy Minister Bducation Programs by June 1982 3 3

H t - ) !
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COMPUTER NETWORK ‘ Since the late 1960's the Ministry has developed a computer network which
) caters to both centraland local needs. There have been three major stages in
this development." ’ .

The 1580's and early 1970's:

Queen's Par?operated a mainframe computer with sufficient memory to handle tinanciat
statistics, and teacher and student records for tha province The variety of educational
fynctions now parformed by micros were tigyond the technical capacity of the period The
mainframe cdmputer was cofinacted to cofmputers located with co-operating school

« . boards or ministry offices These maching$ are now being replaced by Vax il's These new
midsize computers extend the educational benefits of the mainframe in several ways they
can perform administrative functions, they can provide student guidance information, and
they can handle the ONTERIS data bake

+

Since 1975: ; R , .

— T ‘. ' s
3 The micro explosion opened the way for autonomous computer activities withinthe
. schools Until this tme. mainframes were too expensive and technically sophisticated for R
. widespread use at the local level Micros made computerized administration and computer
managed instruction possible at the jocal level. 1t also added the new dimension of
computqr assisted instruction Since the mid 1870's, the ministry has tried to distinguish
between'those functions most etiiciently accomplished by mainframes and those most
, effectively performed by the new micros it has encouraged both lavels of computer |
activity
i
N - Future:
. The new micros may be used as terminais to the mainframe This will open up Jrteraction
between the Vax i at the regional levels and the micros at the igcal level it ears that
} . R guldance information and a wide variety of data including Ontario Assessment Instrument
! ool will be obtainable from micro terminals within each schobi This will only be possible
howaever, if the micros purchased by the schools are compatible with the Val H's This will
be an important hardware requirement :n the future
. ‘ »
SCHOOL REGIONAL AND MINISTRY
' : #1CROS ] . BOARD OFFICES QUEEN'S PARK
Commmmmm ] =~ - ----- - 223 3| VAXII o
’ L .
- - & = T~ - Y .
~_  [oeeeeen]-eel T s CENTRAL
- [EmmmmmR ]I COMPUTER
mmmmmmm |-~ " j Y .
« . e - - —————
ot T T2 vaxa ,
- [ommemem ]o oo oo SIIIZZ[ vaAx .
- -~ - - - - -
. Cmmmmmmd J-=~" <7 -7 COMPUTER
- - . TIELINES

. .
mmmmmmm |~ .
-

Use of naw micros expands as they may
now 3erve as terminals for the VAX II's
- only if compatible. . )

-
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The Ministry i1s developing a curriculum guideline related to the Computer in CURRICULUM
order to encourage computer awareness and computer literacy, as well as DEVELOPMENT
. programming capabliity. An introduction to computers is considered ] .

essential but no consideration is being given yet to compulsory ¢gurses. .
_ There aes four curriculum areas currently under review:

" Computer Science - -
Elements of Technology — A guide for teaching computer electronics. -
Data Processing o

Informatics — This new guideline wlll contain an introductory course. . -
. This will bg a multi-dis¢iplinary credit at the Grade 9 or 10 . T
level. The course emphasizes computer awareness and :

information. J

.

™

The proposed curriculum should be in the schools by September, 1982.
Programs will be implemented in September 1983 at the earliest.

Education officers at the Ministry wili provide advice for school personnei on INFORMATION AND
policy with réspect to aspects of computers in education. Computer Co- . CONGULTATION
ordinatorg will be in eagh Regional office with-special resporisibilities for -~

computerized learning materials, with computer commilttees formed in each

of the ministry’s six regions across the province.

-

The Ministry of Education may begin a practice of approving learning ' COMPUTERIZED
materiais for computers in the same way that they have done for printed texts. LEARNING MATERIALS
Computer courseware will be approved in Circular 14 when the criteria for ,
evaluating thgse materials has been determined. The Advisory Committee on .
Computers in Education is responsible for proposing such criteria, partly on

the basis of the results submitted by four School Project Committees. There

are two Anglophone School Project Committees: the North Addington >
Education Centre in Cloyne consisting of 470 students from K to 13, and the

Dundalk-Proton Community School which includes elementary grades only.

Being based on rural areas, they are isolated from the access to materials and

computers which urban schools might experience. The two francophone

school project committees are isolated from the dominantly English

courseware. Ecole St. Anne is an elementary school of the Ottawa Separate

School Board. Ecole de la Salle Is a ggcondary school with the Ottawa Board .
of Education. The Committees have hired students under Experience '81

grants to assess computerized learning materials and then classify the

materials according to currentcourses of study. The committee’s mandate

stipulates that they must protect the interests of the students and preserve the

integrity of the course. They must also design a set of criteria for evaluating’

computerized learning materials.

Three schoois in Lake Superior Board of Education are too small for a full COMPUTER MANAGED

curriculum apd too far apart to share facllities. The Ministry's “Distance INSTRUCTION:
Education Project is an expenimentin Comiputer assisted and managed DISTANCE EDUCATION
~ jnstruction which may solve the groblems of such resticted curriculum. Three PROJECT

courses are currently being developsed. -

f Grade 13 Physics: Due to low enroliment. Grade 12 Physics students wishing ta continue

l , with Grade 13 courses were often forced to take correspondence courses The 88% drop-
out rate in these correspondence courses proved that this was not a viable aiternative
Grade 13 Physics students are now being "taught” by a micro-computer with
accompanying manuals, texts and video tapes A guidance teacher acts as a ‘teacher-
tacilitator’ and the science department provides né&gessary equipment and back-up -
sxpertise This experiment is not affecting the gendral pupil-teacher ratio A marker in -
Taronto is hired by the Ministry, not the Lake Buperior Board of Education

‘ Life Skifis: The second phase of the Distance Education Project will also be launthed in the
| fallof 1881. A Grade 10 course in life skills will be offered as the computer assisted school
partion of a work experience program Students seiect four of the tweive possible units on
general citizénship topics such as law or nutrition This course will aim to improve social
skills and knowledge among students who tend to leave school early Againthe P TR will
not be affectad }

Electronics: In January 1987 2 computer managed electronics course will be introduced at .
the Grade 11 and 12 leveis. Thase courges will ba directed towards acquiring skills which

are in the highest demadd in these ‘company towns’ with a strong micro electronics

oriefitation 7 . - <

|
|
E
f
|
| .
%
|

The need for such programs In an isolated Northeérn community Is clear. The -
gains made in Lake Suparlor may benefit other school systemns as well.

. , _ . . . :
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Ontario Institute for Studies in Education: The Ministry of Coliegesand ~~—~
Universities has funded a computer assisted remedial mathematics course
“Can 8": originally for remedial work at the colleges of applied arts and

.technology but now adapted to the grade seven, eight and nine levels. This
program runs from OISE and could become part of the educational computer
network. These programs may be adapted to micros.

INFORMATION RETRIEVAL The Ministry has been funding the York County project in keyword indexing
STANDARDS : known as PRECIS since 1976. Librarians are still debating the virtues of the
.7 . PRECIS system. The Ministry hopes to provide a guiding role for this debate
. in Ontarlo to ensure co-ordination and co-operation among school libraries.

The main goal is to set arbitrary specifications for compatibility and for simple

access.
) ‘-' hY * -

RESEARCH ) The Ministikis investigating the types of technologies which teachers actually

use Computers are included in a long list of mors traditional technologies .+ P

. such as films and books.
. /

INTERNALCMINISTRY The Ministry 1s updating its own computer technology in order to provide
DEVELOPMENT more efficient services and more experienced guidance. Word processing

has been introduced to the administration, a number of micro-computers
have been purchased for various departments, in-service programs largely
consisting of the opportunity for "hands-on" experience with a computer are
underway for ministry personnel

’
¥ ¥

- Joint Exe%utive.Comr;\ittee on
echnology

/ Ministry, Deputy Minister. \
y Assistant Deputies
Sdzﬁatfn?!OComlputmg / ! N Word Processing Implementation
EeCN?)r Sot ftario ™ Team: internal ministry
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“IINISTRY ECNO NETWORK GOES INTERACTIVE: SELECTS DIGITAL'S VAX"

1

The Educatioriai Computing Network of Ontarig
(ECNO) is expandingiits services Into interactive
-administrative systems. This move is the result
of a year and a half, in-depth study which
standardized the equipment that boards may
use in conjunction with the new Mlmstry
services.

Digital Equioment of Canada (DEC) has been
selected as the supphier of record for -
equipment to be purchased by boards. Their
VAX-11/750 will be used for smaller an
medium nstaiiations and the VAX-11/780
support the larger board operations. The
Ministry s contract with DEC will be negotiated
m-conunction with a iarge purchase of DEC
equipment by a consortium of Colieges of .
Applied Arts and Technology (CAATCON), and
will provide discounts of 14-16%. Under the
terms of the agreément, interested boards
__ will purchase or iease equipment directly from
the company.

The common equipment wili permit ECNO to
devetop on-hne applications for board use.
it aiso has the capability to support student

programmm@aﬁguage compilers.
Anncrrtlioes, 30

An Integrated Payroil Personnet System (IPPS)
will be added In January 1984,

The Ministry will thtinue to offer Its batch
applications frormm the Queen's Park Data
Centre .

These Include the Integrated S&hool Service
(IS8 — a marks gathering and reporting
application}, the Payroll Personnel Adminlstration
Service (PPAS), the Personngel Employeg
Management Information Service (PREMIS),
the Route Management and Update Service
(ROMUS — school bus route management)
and the Student Guidance Information Service
{SGIS). The first three will aiso be converted
to run on the VAX equipment in board offices
for January 1982,

The distributed software network ®pproach
has been a joint development between the
Ministry and board personnel. The Network
Stearing Commiftee consisted of Ministry
personnel, Peat, Marwick and Partners (Project
Managers), and board personnel. John Bramwell
(London), Bill Britton (Renfrew), Jack Buchanan
(East York), Blair Butler (Wentworth), Dan
Cousineau {(Carleton), and Rick Gelinas

P OT I 134 Wnnlé anny_Of_ﬂ?B‘ﬁHu;ity
of Education’s Management information
Systems Branch, the first application will be
a Financiat Accounting System (FAS). This

will be a commerciai package to be acquired
and modified to the common requirements
boards have in the areas of aclounting.
purchasmg and budget control

:i’ be operational In January. 1982.

4 -

The next system will be the Student
Adminigtration System (SAS). y-this wilt
provide registratiofi, marks reporting and
analysis,-attendance, and related maintenance
of stugent data for grades K-13. The system
1s expected to be avajlable in September,
1982, with timetablingféatures added in 1983.

Addana_j, _ Don

{Wwirdsor).

Each application will be developed cooperatively
with bcard personnel. An example is the
Financial Accounting System, which is being
specified by a steering committes cO
of John Hall (Renfrew), Ken ¥ovosl (Windsor),
ehead), Gary Schiuster
aterioo), Ron Trevail {London), and Dennis
' Webb (Wentworth).

Further information about ECNO can be
obtained from Dennis Wicary, manager,
Customer Services Section, Management
Iinformation Systems Branch, Ministry of
Education, Queen’s Park, Toronto M7A 1L2
(416) 965-6669.

ECOO Newsletter Vol. 2. No. 2. June, 1981 p. 14
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' . PROFESSIONAL ISSUES °

HEALTH HAZARDS OF VIDEO DISPLAY
' TERMINALS ; ‘

Many studies have heen conducted on adults using video display terminals in
offices fora n‘prmal eight hour day and flve day week. These results tend to be
contradittory and inconcluslve, but some of the findings may have signiﬂcant\
educatiohal implications. Although radiation appears to be the most alarmingy
- of all clted effegts, other hazards such as eye strain, fatique and stress are
U more widespread. Any of these effects could potentially cause permanent
- physical damage to students and teachers using video display terminals.
However, most studles agree tnat known effects may be controlled by strict
manafacturing and maintenance standards, appropriate lighting and room .- . - -
design, and variaple task structures. Fear of short term effects have been
calmed to some extent, but long term effects cannotyet be determined. This
issue has becdmen greaf concern to government, labour and corporate
health officialg. .

Vo
| M
EYESTRAIN, H‘FADIACHES, FATIGUE

C‘@use‘- Prevention

> Y alare gnd refiectibn frém windows or ~ Mathines should be positioned to

lighting that may be tooibright or avoid glare. Lighting should be
incorrectly placed in relétion to the adjustable ta suit the task at hand,
v display terminals. T preferably at each work station.
- Contrast glare from brigh walls and Glare can be reduced by blinds and
windows,, 3 neutral colour schemes. Brightness
i 1‘ controls on individual machines
1 should be used to adjust to the
i viewer's visual capacity.
Flicker effect — If the light erfjitted The tefresh rate should be set ata
by the screen is refreshed attpo slow  minimum of 60 'hertz' or 60 times per
arate, the letters appear to flic}(er second. The user should be able td
, or jump. | adjust this rate with the brightness
' controls. /

3 . ] "’ - . ) /"
Character size — Small screens may-  t@rge screens with a viewing /\
- . display characters which ar\e {oo - distance of 2 feet and a character

small for easy viewing. | helght of at least %s of an inch are -
~ i recommended by NYCOSH, (New
ol ' ] York Committee for Safety.-ahd
| Health Inc.). The viewing distance
"~ may be adjusted itthe screens are\

. \ Y not attached -t the keyboards.
The sharpness of the characte t NYEOSH recommends a matrix of
4 depends-on the ‘Matrix’ of the dpts. _*"7 wide by 9 high for each character.
. Screen and character colotr — - \Dark green screens with lighter
Research is bel nducted to reen or yellow,characters, OR black
deter @ combination of gcreéns with white letters are
o urs which wlll produce the least preferred combinations at this time.
T eyestraln. ..., \ \
w—*'—‘“’f—”./ e ] p ’
— T Blurriness — This may be caused b Te¥minals should be checked at
poor maintenance or an old cathod leait twice a year. = .
ray tube. t
’ %
Task design — Long periods of V.D.%. users should vary their tasks
. concentrated focusing will cayse * in ordegr to rest their eyes. -
visual strain. \
.- . R ‘ ) 1 e
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BACKACHE AND FATIGUE \\

Poor pqsture is often caused b9 the inappropriate height of chairs or screens,
or poor viewing angles and distances: Adjugtable models of screens and
stands can accommodate the variety of users which any schooi machine
would have. \

.~ o f.‘:

RADIATION

* v

i
Government and industry testing for radiation.has been ch\gllenged by fabour
and independent heaith specialists. Acceptable standards &f radiation are
being debated while many models hve not been tested for kadiation ~ »
frequencies at all. In theory, all radiation is contained within A\properly
designed and maintairted machine. \

- ‘w

Two types of radiation hazards have recently become public concern in

. -Ontarfo. Neither of them has been conclusively linked to video aisplay

N

be a greater determinant of their receptiveness and motivation.

terminals but toncern persists. A .

Birth Defects — The most publicized case occurred when fdur women of
the advertising section of the Toronlo Star gave birth to defective babies
in 1980. The studies conducted by the Star and government dfficials
have rejected the video display terminals as the cause; alternative
explanations have not yet been offered. Some companies such as Bell
Canada are now offering alternative work, or leaves of absencg without
pay to pregnant employees using videp dlsplay terminals. 3

Cataracta may be caused by low levels of non- ionizing radiatio i. These

cataract conditions differ from thekind associated with the degeneration

of the eye in old age. Mrs. Weiss,an employee of the Ministry of

Transportation and Communications in Thunder Bay claimed

compensation for her recent cataract condition. Although the evigence * -
failed tp prove her claim, studies.are being watched carefully, esp'ecially

those contucted by Dr. MHSn Zaret. an independent New York
ophthaimologist. Y

¥

AEIENATION : -

Alaenauon and depression have been ma)or probhems for adultworkers using
video display terminals. This may not be a severe problem for adoléscents .
who have grown up with this medium. The quality, of the programs will likely’

s
3

‘v

‘ t

/ 3 -

TEACHING STYLES \

The computer Introduces another medium to the teacher’s already diverse
repertoire of teaching methods. At one extreme the computer can eliminate 3
much of the routine drill and-practice, and free the teacher for individual 3.
instruction and enrichment. At the other.extreme, the camputer can provide ‘&
simulations that enable the teacher to mtcoduce new concepts. Even though
teachers may not have to program, they will have to learn how to use a \
computer and to become familiar with the new resources, Teachers will need H
to practice a varlety of computer assisted methods and then select the ones %
which suit thair style, their objectives, and the learning pamerngof their

students.

-4 *

STAFFING . - :

The educatlon system needs new teachers with computer skille as well as a

competent feeling for the médium, Many pdtential teachers with computer o
skills are attracted to higher salary levels offered by industry. This puts i
greater pressure on the system to upgrade Its experienced teechers. \

Immediate programs should be launched by boards to either provide their
own-in service training or to provide incentivas to teachers taklhg external
computer cowses. -3 "}L)

0
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TEACHER TRAINING-
WHO? ‘ 7 Boards should make upgrading courses available‘to computer science and

data processing teachers. Other teachers should be instructed separately
- ;}th‘less emphasis on programming.

WHAT? ' .Courses should balance thgory and practice. Key components inclide—" -
) ® “history of computers : “
® parts of thé computer )
compiter vbc:abu!ary )
capabllities of the computer: what it can and ca-n‘t do
administrative uses $

computer as vehicle for instruction: drill and practice, tutorlal,
2 simulation, problem-solving, gaming, creative exercises in music or
writing ;

teaching strategies

evaluating computeriearning materials
modifying computerized learning materials -
learning a programming language
producing learning materials

resources ‘

L

*

&
—-}3

-

4.,

3. .
COURSE DESIGN Courses should be offered in moduies so that teachers can enter at their own
skill level and avoid repetition. Sufficient terminals and instructors should be -
supplied to enable a large percentage of teachers to obtain training in the

near future. They should gain hands-on experience on a variety of CURRENT
models. Futuristic approaches should be’a\ioided. . .

- . k]

COPYRIGHT

Two poles of opinions divide the educational software world. One advocates
the mass sharing and distribution of programs for maximum educationai EW
benefit. The other polarity is more concerned with the economic reaiities of
. developing and marketing high quality programs. There is room for both

poles but teachers are advised to make a sharp distinctlon between the two.
Copying and sharing programs will speed the development of banks of locally

’ ’ produced programs. Although a purchaser Is permitted and encouraged to
make one back-up copy, the general practice of copying and sharing
commercially produced projrams must be prohlbited for legal and economic
Teasons. Teachers or students could find themselves In the'midst of a legal
battle. The profits lgst by the producer onpsales and legal fees will discourage
future educational software deyelopment.

e b 3
fe
o

The lack of high quality commercial programs is in large part due to their - ~
inadequate legal protection. Companies spending milllon$ of dottars in
dayeloping sophisticated educational programs may be vulnerable to mass
copying without any clear legal redress. The legal ambiguities have not been
resolved in Canada but some progress has been made in the Unl‘ed States -
with the Computer Software Copyright Act of 1980. The United States may
provide iegai precedent for Canada, more importantly, the United States is a
prime source of many of our programs. Consequently, teachers and students
shouid be aware of the legal aqd financlal ramifications surrounding the .
copyrightissue. SR

s

— -
- .

v % ’ There have been four standard methads of protecting software, none of these
. -, Wt and sure enough to provldgadequate protaction, :
7 Iy - 5 N

- ! A COPYRIGHT protects the expression of an author. It does not necessarlly =,
protect the underlying Idea or algorithm. Many copyr|ght battles have beeri
lost In Canada and the United States because the new compufgr medium does
S not conform to iegal definitions of "literary or artisti¢ warks”»&bpyright is an

- easy and Inexpensive method of protection but It is also-quite weak. Recent

(A
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.
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~legislation in the United States apd proposals made In Britaigsnay puf teeth
intg theirtsglslation. In the meaimtime, copyright may stilf i phast mrethod .
_of protecting programs which teachers write themselves (M¢ight notice
* {®;date...)onthe progmwo‘vldes common la prog

i | ‘

} formal method &f registering ¢ ght in.Ottawg mayWidoa o

| procéss for most school programs. Anyerawho reprodd Istributes, 4
. copies orpraeparés derivativ orksof copyrighted juitw e would be

| infringing upon the copyright. Persons utilizing or displdyifig such materjals
| publicly could also be liablg.: - ‘ -~ . )

- »
v .

g €

’ o

.APATENT grants the exclusive right to producé, use or sell an invention for a
certain perlod of time. Patents may provide-excell&nt protection if they can be
- obtained. Some have been refusedd’on the grounds that mathematical
principles are laws of nature which cannot therefore be owned by an . s
| individual. The process of obtaining pateri}s is a lengthy and expsnsive one
| which must be repeated In every ngtion in which the program-is marketed.
This makes It highly impracticél in a fisld changing as fagtas cemputers. The
- making, use or sale of patented softwegreconstitute infringements. ’

' .f o <
Many top companies have registered programs as TRADE SE&RETS.,ThIs is
only feasible when g relatively small number of programs are being distributed.
if the secret is disclosed, no’legal protection is provided. Trade secrets wouid
work against the principles 6f mass-distribution necissary in a public
educational system. Anyone improperly obtaining a trade secret could be
liable to penalties. ,

A SALES CONTRACT OR LICENSE may include a clabse prohlbiting ..
copying and distrlbution of the program. Any Iindividualwho is party tothe _
\ contract would be required to obey its terms or be liable for damages. This
Lﬁ 9 could be a difficult agreement to mainiain in a school environmentwhere.
& ?maﬁyTndlv]duals-have access to the materials. . "o - N ~
Bt T . - . \f . 3 .
- * Con ring the weaknesses of the legdl remedies, commercial producers - .
| have introduced three alternative methods of preventing copying. First, discs .
. can belocked to prevent copying. Secondly, proggams can be put on ROM
| chips rather than on discs or tapes; the ROM is thafHnserted directly info t
‘ machliae. Thirdly, copying “bombs” can be built into,the prqograms; these
‘L bombs aré programs which will erase or destroy the main program if copythg . )
' is detected. None of these methods are totaily foolp/oof andtheyalladdtothe . . . v

% 1

. costofthe program. » _

s

OBSOLESCENCE < {4

Many educators want to stand back until the pace of change has slowed i
hopés.that thelr money will not have been ‘wasted’ on obsolete technolqg%. .
Haowevyer, the pace of change'is unlikely to slow down significantly in the near o
future)\Obsolescence is a way of life in the computer era. Even If the )
ry changes, the concepts legrned on a computer never becorie

The ‘real world’ is already computerized; if educators continue to
wait, theymay be jeopardizing their students’ abllities to compete in the job - —

-y 5
v
-
i

uge capitalinvgstments are necessary fot computers but these can be . .
justified by the gefucational gains . Traditional budget structures rarely N -
provide enough flexIbllity for the l@plementatlon or updating of computer . v .
programs in scheols: . . I

¢ The tradit{ogal division between capital expendltures’and supplies ,
may not allow enough flexIbility to purchase sufficient hardware or . -
software. ° S y ) ’ ¢

# Historical divisionsof school budgets are extremely difflcult to
S change, Math departments used to requesting very small sums for
e graph paper may now be demanding thousands for computer . B
i 4% - gqulpment. Conflictswof interest may diminish faster as all ) ©o
et departments implement some form of computerized instructgn. . .

# It school budgets cannot provide for complter equjpment, Boards will
. =" beresponsible for making specla allocatlons. . ‘ .

® 'The normal time delay between approval and purchase may datéthe  + <
. aquipment. . , ) ’ )
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', \_ CAREERPLANNINGAND GOMPUTER
‘ ' LITERACY . T

Ten yedrs ago, only students planning to be programmerswould consider
*  taking computer science courses, Today, a\wide variety of careers are
demanding computer or computer-tetated skills. Compliters are becoming
essen{ial components of medicine, Iaw.%g:rnalism, teaching, engineering,
. commerce and industry. Individuals worki
W  beableto use acomputer and understand its power. Forinstance, itis
é ' -predicted that most business will be conducted from ‘integrated electronic
v * ' offices'in the near future, communication will be ¢enducted entirely through
’ computer networks. The skills that will be required in a computer society
differ frgen the traditional reading, writing and arithmetic skills. Students will
need these skills for employment. - . 7

‘ . SEXISM . .

. " Because there Is such a demand for skilled programmers, computer

acquiring stfficient programming skills to qualify for the jobs available. T

g in any of these areas wili have to

companies tend to be non-sexist employers. However, many girls are not'%

is a dispropdrtlonately high enroliment of males in computer science courses.

Several explanations have been proposed:

® " Girls may not be as interested oy'c able of computer science in the
same way that they have tendeq to/avoid mathematics and science
specialities.

4 @ Thereisatremendous peer-pressure from the male computer
v < hobbyists to include only their®dwn kind. In this sefse, the computer
has been called the ‘hot rod of the 1980's’. - ;

¢ There is an insufticient number of female computer science teachers
' to provide role models for girls faking the courses.

The strengths and weaknesses of these explanations may be debated ad
infinitum. dtis perhaps more important to look for solutions to this imbalance
in order that girls have competitive skill levels in this area.

HAVES AND HAVE-NOTS b

- The computer Is producing new kinds of social and egonomic inequalities
between ‘hdves’ and ‘have-nots’. The ability to retrieve, and program data
gives any individual, corporation, or nation a key competitive advantage over
others. This is a mattér of concern to educators. :

L

e Evaluation: Students with outside access to data ?e.t?ieval systems cari

. easliy produce superior research projects. Others working just as

. hard or harder in traditional libraries may only produce second rate
material by comparison: School boards have a responsibllity to
provide all students with access to thls technology. o

o Quality of Education: Boards or schools with superior computer
facilities and data retrieval systems wili be able to provide superior
educatlon. Learning all subjects may be more effective. Advanced
computer and programming skilis will give students a distinct
competitive advantage in thelr higher education and the job market.

| PSYCHOLOGICAL BARRIERS: a
; E GENERATION GAP REDEFINED

r N
~— Both parents and staff members may clutch to books and paper copy as the
only medium that provides securlty and meang}g to them. The electronic
medium cohslsting of video display terminals &nd computer programs tends
o to terrify and intimidate them. However, students who have grown up in the

select the medlum that suits their purposes more easily and adjust to their

electronic era are equally comfortable with a variety, of media. They are able to

varying rates of informatlon flow. Both the style of learning and the pace differ.

The electronic generatiorrgap rhust be realized and addressed. Parents and
2 - 7 teachers must gain an understanding of the process as well as the content of
: computerized learning. Parents should be included in school workshopsg?
demonstratlons to help them gain this insight

N
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THE COMPUTER
HISTORY '

The significant proegress in electronics in the 1940's represented a turning
- pontinthequest for an effective computing device Sever?!{ichamcal

-

devices had been invented with many of the essential features of a modern
computer but they were too slow. expensive and inaccurate\for practical use

5 * : ¢
THE PRE-ELECTRONIC ERA

Abacus: China over 2,000 years ago

The abacus is a primitive counting device tra back over 2,000 years The
relative positions of the beads denote their value, comgutations are

oS

conducted according to the levels of the frame and an established sef%f rules
or ‘programs’

” 4

The Differegge Engine: England 1822 : ‘

The thfe?nce Engine was the inspiration of Charies Babbage and his

mistress Ada Lovelace Itwas a tribute 1o nineteenth century British wealth

andnventiveness The mechanics failed but the concept of a programmable

calcuiator had been conceived This scheme won the first gold medal of ¢the

Royal Astronomical Society and £17.000 of government funding However, N

the “tons of brass and pewter cogwheels, sprockets and other knick-knacks"
—-amounted to rrhﬁhamcal disaster . é . -

i ' 1
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The Punched-Card Loa : France 1804

This was one of the prst industrial apphications of caiculators Woven pétterns
7 were controlled by punched cards These "Jacquard” patterns have acquired
the name of their inventor

e

The «Hollenth Tabulatmg Machine: United States 1890

&ggﬂan Hollerith developed a new calculator for the 1890 American census
punched cards used as counting devices were so fast that the 1890 )
ceﬁsus was'‘completed in 6 weeks as compared to the 7 years required for the., .
. 1880 count This success established Hollerith's company. International
“* Business Machings (IBM). as a forerunner in the twentigth century

-




THE ELECTRONIC ERA: THE ELEPHANT

Pe}haps the computer should be’placed along side atomic science in any
analysis of the World War Il Asthe world was absorbed in the struggles of
tank, plane and submarine warfare, Worid War ll was being won on a secret
front Infrepid. a Canadian secret agent, headed up a network which
succeeded in capturing the German code machine, Enigma, from behind
German lines. A team of top Alhed.scientists gathered in Bletchley Park,

- outside London, to decode the German messages The advantage of
anticipating enemy strategies is obvious, but the team of cryptographers had
to develop the first functional electronic computer in order to handie the
volumes of data Photo electric readers scanned data at an unprecedented
speed of'up to 5,000 characters per second Vacuum tubes were introduced
as the basic computing device These were significant milestones, but the

‘Collossus’ was still a single-purpose, ngn-programmable machine
(Christopher Evans, The Micro Millenium, pp 34-35 )

The American military developed a more general purpose machine, the
ENIAC or Electronic Numericajintegrator and Calculator Yin theory, it was
programmable but this required a complex rewiring of the machine. progams
could not yet be stored The 140 kilowatts of power which this machine
required made a sophisticated cooling system essential It weighed over 50
tons, filled 2 rooms and yet was less efficient than Today s desk-top micro-
computer It truly was an ‘elephant’ g

THE ELECTRONIC ERA: THE MOUSE

The invention of the transistor in 1948 led to the development of the compter
‘mouse’ Action within the silicon crystals of the transistor provides powerful
electronic amplification, heat 1s not required to drive electrons This meant
that computars could be removed from their air-conditioned cells and placed
1 any office or scientific environment The original transistor was about 1/100
the stze of the vacuum tube while performing taster and more reliably Since
the development of the first integrated ¢yrcuit on a chip in 1959, the reduction
of size and in¢crease of power has aboufaoubled each year In 1969, a chip of
silicon, 1square centimetre in size coutgdold 1,000 transistors, by 1978,
65.000 transistors could be packed into the same space This meant that
smaller eomputers with larger memories could be built atless cost than their
predecessors. the micro-computer era had begun
*
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This photograph shows the miniaturization of computer circuits from the

1940's to the 1960's
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The significant drop in the price meant that the micro-computer was ripe f
the consumer markét by the mid 1970's Since then the market has truly "ru
wild' vith sales multipiying as indicated in the graph below More peopie are
using more computers for more varied functions Businesses and industries
operating in acompetitive environment have quickly adopted computers to
increase efficienty and productsity By comparison. schools have been slow
to respond This may be explained by the lack of true competition as well as
the quagmires of the pohtical process rigid budget structures and
pedagogical debate
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COMPUTER TECHNOLOGY = -

MAJOR SUBSYSTEMS OF A COMPUTER
(A SCHEMATIC DIAGRAM) .

. ARITHMETIC
. AND
LOGIC UNIT
, ) . .
‘\ *
k 4
2
¥
— eyt | | CONTROL . ~OuTPUT
UNIT UNIT UNIT
/ }
MAIN v AUXILIARY
STORAGE STORAGE
UNIT UNIT

Y -

“A picture is worth 1K of 16-BIT words"‘%\

@ .

H
INPUT: aliows a computer to accept information from the eutside worid. The
input device might consist of a card reader, teletype. magnetic tape or
console.

CONTROL: manipulates the activities of all the other subsystems. It controls
the sequence in which operations are performed as well as actually fetching
and decoding the instructions from main storage.

ARITHMEHC AND LOGIC: contains all the electronics which perform the
arithmetic operations, comparisons and other data trangformations,

MAIN STORAGE: or computermemory, holds informyation for the job a -
computer is doing. This information could be in the form of intructions to the
computer or just data. It provides the fastest access to information, Any
program being executed resjdes-in main storage. Examples are RAM, ROM,
and PROM. Because main storage was originally designed using small ferrite
cores, itis commonly referred to as “CORE".

AUXILIARY STORAGE: devices which increase the storage capacity of main
storage, yet are physically distinct from main storage. Such common auxiliary
devices are magnetic tape and disc storage. Programs and data must be
copied from auxiliary storage into main storage in order ta be executed or
used.
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OUTPUT: allows a computer to give information to the outside world. This
information may be written onto such media as paper on a printer, punched
cards, mag netic tape or disc, punched paper the screen of a computer
console, or some audio device.

Thecontrel, anthmetlc and logic, and main storage subsystems are usua!ly
placed physically together in the same computer unit. The distinctions made
among the functions of the various components is for pedagogical reasons
andis not clearly as separate in the actual electronic circuits which perform
these functions. ~

PERIPHERA'KSEWCES “One machine can do the work of fifty ordinary men. .

-No machine can do the work dof one extraordinary man.’

— Hubbard: The Philistine XVill
There are many add-on devices avallable for computers, especially micros.

They generally enhance the input and dutput functions of the computer. v
A

ACOUSTIC COUPLEB See Modem.

CARD READEC: An input device; a punched card reader, reads data
from a card by shining light through card holes to a light sensing
receiver. Mark-sense cards cause the light to be reflected back bythe
peacil marks, to the light sensing receiver. Card input to computers is
becorming less common. -

-
CASSETTE TAPE RECORDER: Commonly used on microcomputers as
auxiliary storage devices. They-are virtually the same as the devices
cassette music tapes are playeg on. Transmission speeds of data to and
from are extremely slow and randdm access of data is not possible.

DISC: Discs may be categonzed according to a number of
characteristics. The large discs about the size of an LP record are called
» HARD DISCS. These may be enclosed in a plastic case allowing them to
be removed fyom the drive or they may {2 fixed inside the disc drive. P

FLOPPY DISCS: are flexible and may be’ bent without damaging them.
They also come in 5% and 8" diameter-sizes. with the larger size
providing more information storage. " .

SOFT/HARD SECTORED DISC: Soft sectored and hard sectored discs

refer to the way in which information s set up and referenced on the ;
disc. Informati¢n on hard sectored discs is reférenced by holes placed in .
the disc:Soft sectored discs reference éformation by electrical codes

placed on the surface of the disc. Information is stored on a disc in

concentric circles called tracks. which ate, in turn, subdivided into

sectors.

DOUBLE/SINGLE DENSITY DISC: Refers to how information is packed\_/
on agiven track. Doublé density means 256 bytes per sector, single )
density means 128 bytes per sector. As an auxiliary storage device. the

‘disc offers the advantage oyer tape storage of random access to files.
Also-the speed at which information is copied is much greater. For
example on a typical floppy disc gystem a 13000 hyte program takes

- only20 secongflo copy, whereas on a cassette it takas 3.5 minutes.

DISC DRIVER: The discfits on a spindle inside the drive which rotates
the disc at a very high speed. A special read/write head Inside the drive
moves across the disc. without tau éhmg it, to read and write information
on the disc. Some disc drives mayaccommodate more than one disc,
and may be enclosed in an air-tight case. There may aiso be two
read/write heads for each disc allowing data to be stored on both sides
of a disc. ( ( <’-

e %
GRA#H!CS TABLET: A 40 cm square plastic tablet connecte o a
computer. When the surface of the tablet is touched with an.efectric pen.
information is transmitted from the tabiet to the computer which in turn
displays it on its monitor. it is an input device which is very useful in
graphical work.
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INTERFACE BOARDS: Extra electronics attached to a circuit board
which, when plugged into a computer, expand the power of a computer.
They may provide more memory or allow other devices to be attached

- such as printers, dis¢ drives, etc. , “ -

' JOY STICK OR PADDLE: An input device the size of a cigarette pa’c’iigge

. with a lever attached. Movement of this lever or stick causes a
corresponding movement of the computer cursor. The joy stick is a very
popular device in electronic games. 1 .

LIGHT PEN: An input device the size of a large fountain pen. It is used in
retail stores to scan bar codes on merchandise. Information may also be
transmitted and displayed on the computer screen by touching the
screen with.the pen tip. It s a very useful input device for graphical
desigtr work or in special education in allowing a student to put

+ information into a computer. ’

- MAGNETIC TAPE UNITS: Similar to cassétte tapes, however much
< larger, And faster, consequently allowing greater amounts of information
to be stored on them. "Mag. Tapes” are usually found on mini systems
. and I& ger computer installations. They are auxiliary sto rage devices.

MODEM: A combination input/output device similar in size and shape to
a hand-held telephone which allows information to be transmitted over a
telephore line. -

MONITOR: A television-like device connected to acomputer. High
- resolution allows for good graphics displays. A monitor 15 often called a
- CRT (.‘cathode ray tube).

PRINTER: A high speed output device providing information printed on
paper. Line printers print one entire line of information in one stroke,
whereas serial printers print one character after the other. Impact
.o printers, such as a dot matrix printer, print by pressing a carbon ribbon
against paper like a standard typewrritgr Non-impact printers such as
- . thermal or laser printers use a chemical or heat process to place .
. characters on the paper. Friction feed and tractor feed printers refer to
o the way paper ig pulled across the printing mechanism. For teachers,
friction feed printers have the advantage of allowing dittos to be easily
insged for fast reproduction later. ‘

COMPUTER LOGIC ' ] 1.

BINARY NUMBERS

The human hand is the Basis of the ten digit decimal system, but computers

have only two 'fingers': 1 and 0. These are electronic fingers which count

according to the “Base-2" or BINARY system. As the computer is an

electronic device, the process-of counting is expressed by a variety of
electronic functions such as the following:

‘. 0 . 1
¢ no current flowing ¢ currant flowing -~ .
, ® aréa not yet magnetized ® area magnetized
- o switch is off ¢ switchison
- ¢ lightis off % ¢ lightis on
” & |ow~ioltage ® highvoltage
e hole nof punched ¢ hole punched

r—

The two digits may be combined in innumerable ways to represent data or, to
perform programmed functions.

~
Consider a computer that uses eight electrical lines. There are 256
combinations in which we can apply current to these lines. Some of these
\ combinations may represent letters or numerals, others may be special
characters such as periods or commas and still others may represent
commanqs;’vhich control the functioning of the computer.

5 -
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A specitic combination of currents flowing in the right lines may be

rapresented by the digits 1 or 0. Where current is flowing a*1' is used and 2
where itis not, ‘0" is used. . 2
eleciricaldines N : representation
current - 1 - B
nocurrent 0 i . .
current ———p 1 .
current —— 1 -
nocurrent - 7 0 - -
current e 1 ,
no ¢u rreqt 0
current P 1
The presence or absence of current isresrasented by ‘1’ and ‘0', ’
* ' ‘ b
- Thisnumber repregentation, using only the digits ‘1’ or ‘0’ is called the
BINARY number system (see chart) and altinformation stored by computers
is inthisform. e )
Each binary d.tgit is called a bit, and sight Binary digits one byts. One byie of
torage is sufficient to store one character such as oneletter, hence the
number of bytes available in memory is a measure of the amount of
information or the size of a program, which the computer can store. This
measGre is usually expressed in thousands of bytes, represented by the letter .
K, for ‘kilo’ (actually 1K~‘1024 not 1000; (2'°= 1024).)
11011101
00111001 R
10011001
;;8?:;?} A section of internal
71070170 ) memory organized into
17707170 units called ‘bytes’. / ’
11001100 i’ ~
11001100
00101101
Most student programming could be accomplished with 4K to 8K bytes of /
memory, but more sophisticated uses such as Word Processihy or record . 5.
keeping would require machines with 32K, 48K or more. ;
Values 1to 20 written in four different number systems. o ’ ;
DECIMAL : BINARY OCTAL liEXADECiMAL ' ~
1 1 1 1 - .
2 10 2 . 2 7 N
3 11 3 3. Y
’ 4 100 4 4 h
5 101 5 5
6 110 6 - B 6
7 111 7 T 7 .
8 100 10 . B bS
9 100 11 9 .
10 1040 12 A
11 1011 13 B ,
12 - 1100 . 14 C
13 1101 15 D .
14 1110 16 E{ -
.15 1111 17 F“
16 ~ - 10000 20 ‘\ ’ 10 .
17 10001 21 11 .
18 10010 . 22 12
.19 10011 23 13 -
20 . 10100 24 % . 9] .




)
s
A
)
J
i
3

NUMBER SYSTEMS - \

The followlng Informatlop would be of value to those who vish td"be able (or at
, least understand how) to convert from Binary, Octal or Hexadecimal back into
evelLanguages such as BASIC# .

‘_4——‘——_’/‘ % -

' When communicating with the computer at a machine language level,.binary
representatlon becomes too cumbersome. To enter the numbér 214, for
example, would take the eight binary digits 11010110. When erifering many

. values as blnary numbers, it is aiso obvious that numerous errots could .
occur. The use of the hexadecimal system is a workable com rofnise between
our use of the declmal system and the computer’s binary system: )

' + ‘\
When computers display the contents of thelr memory locations, instead of

N printing binary numbers, 1's and 0's, the values are converted4o t

hexadecimal system as follows. One byte of memory is grouped into two four-
. bitunits. Each unitis then converted to one hexadecimal digit. '

y
internal storage (one byte)
‘ grouped into fours "-‘
- @ IE] converted to hex (see chart)

Hence our decimal number 214 is stored as 31010110 internally, butwhén
communicated at a machine language level the hexadecimal number D6,is
used. g ' . \

A similar technique Is used If the computer has besn designed to group bks )
into groups of three'’s instead of fours. In this case the octal system is used\
and each group of three is converted to an octal number. 4

|
|
|
|
|
\
|
|
|
|
|
1
“ N The computer’'s memory is grouped into units of three bits and 3}
| each is converted to one octal digit. . \
| 13
|
|
|
|
|
|
|

&

, 11010110 internal storage A

) ' grouped Into threes . \‘
@ @ . converied to octal (see chart) i

Hence our decimal number 214 is stored as 11010118 internaliy, but when 5
communicated at a machine language level the octal number 326 is used. 4

Internal storage / hexcode actual character
: 0700001] 43 7 g .

11001000 | - (of:] . ‘W
11000001 B o} ‘@’
11001001 ch g

. 11010010 ] ° D2 ok

example of the PET® Il character representationafor storage of
the word “chajr”, . 5 .S

B

PLACE VALUE SYSTEMS: The value of our numbers depends on the digit
and the position that digitis in, -

. . Decimal — each position represents & po;Ner of ten, the digits 'used
. are 0-9. e.g. ) - ’ .
. 285 7

- ' l L-5x10°=5x1 5 =
: . 8x10'=8x10 80
N ' - .. 2x102 =2x100 = 200

. 285 resultin .
decimal system

i

51

N our Declmal system. This is only necessary If you plan on réadt s - =3
machine language. it Is not neces n Skills If you plan to :




Binabry — each pogition represents a power of two, the digits usad
are 1. e,

ot

101

10

e —— »

I L-0x20=0x 1= 0
1x2'=1x 2= 2

1x22=1x 4= 4

0x2‘

1x16 =16

Ox,23=1x 8= 0
1x2¢=1x16=16

22 resuitin
decimal systermn-

Octal — each pusition represents a power of eight, the digits used
are 0-7. 6.0.

’

2 1

|-

3

3x8°=3x 1
1x8'=1x 8= 8 -
2x82=2x16 =32

3 -

43 risult in
decimal system

Hexadecimal — each position reptesents a power of 16, the digits
used are 0-F. The letters A, B, C, D, E, F, are used to represent our
decimal numbers 10, 11,12, 13, 14, 15.e.q.

2E7

-

7 x 16°
E x 16!
gxﬂi2

= 7x 1= _7
=15x 16 = 240.-
= 2x296 = 592
839 resultin

decimal system

Assombly-language subroutine for the Z80 processor itlustrating the use of
the he};declmal system.

Hexadecimsl Hex

)

i

Address

7861
7864
- 7865
7668
868
- 786C.
TBEF
7870
7873
875
1878
7878B
7870
7880
! 7883
7886
7887
788A
7880
7890
7891
7894
7895

Code

81

Label

80 REST

78
g0

i

7F

7F
7F
7F

78
7F
7F

78

AGANE

COMPUTER ARITHMETIC

Instruction

Hnemonic Opersnd Commentary

PSW
$8003 .

REST
$8003

AGANE

$7F04

Save accumulator and processor status
Sample count fine h
Rotate bt 7 into carry

Jumpf carry set

Sampie count ine

‘Rotate bit 7 into carry

Jump d carry not set

Set carry

Load least significant 8 bits
Subtractone

Store result

Load most sigmificant § bits

Subtract one d borrow occurred in previous SBi
Store result

H.87F05 Load HLregisters

‘$7F03
M
REST

H $7F06

$7F04
M
RESY
PSW

Load least sigmficant 8 bits
Compare
Jump  not equal
Load H L registers
Load most sigrificant B bits
' Compars
Jump if not equal
Restore accumulator and processor status
Return

-

Computers can perform the four baslc arithmetic operations of agd, subtract,
multiply and divide, but It does not require four ditferent circuits fo perform
the four functions.

L4
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Addition

a
*

' - . C ) ~
All arithmetic may be performed by addition. T
2+5
obviouslyweadd2 +5=7
6-4

Subtractions

o —this process s gontinted ToF all eight bits until the result is computed.
w»r ”

- digits hav4efblewen‘afdd9d . N

\\ » ‘ previous addition

we add the negative 6 + (-4) = 2
Multiplication 3x8
. weadd arequired numberoftimes8 + 8 + 8 + 8 = 24

Division 20+5 . )
we count the nymber of times 5§ may be ‘subtracted’ from 20
20 + (—8§) ¥ (-5y+-(—57+(—5)=0.Hence 20 = 5 = 4

g,

The important consequence of this fact is that computers can accomplish ail
. the arithmetic functions by having one circuit that does addition:

LS .

X .
ADDITION OF BINARY DIGITS

*

Suppose we wish to add the cdntents of two bytes of memory.-

01001011 byte 1
01011011 ’ byte 2

© —starting fromrright to left, as in normal arithmetic we add the first column
(1+ 1= 2),remember a ‘2’ is written as 10 in binary, hence the resultis
. zero, witha ‘1’ to carry. -

\

[ QU "

010010
010110

—rtow we add the second columin (1 + 1 + 1 = 3) buta ‘3 is wrigerfas 11in
binary so the resultis 1, again with a*1’ to carry. ’

1 carry
010010
010110

iy d A

1
1.
]

.y amount carried each time

O = O
- O O s
O+ O -
Of=—r -+ O

111
011
011
110

A computer must be able, therefore, to ng;t onlyadd each pair of binary digits,
but alsa’keep track of any digits carried from a previous addition. It must aiso
pass any value to carry fronrits sum to the next. This is repeated until all the

e -~

L. —»——— Carry bit .

' Adder ke .
ircui ‘

Circuit —=———  sum bit

- ' output

T

A B Cw-—_carryfroma

lnpuf )

The actuai constructlon of this type of cirguit is explained in the next two
sections on lqglqgates and transistors. T . .

LOGIC OPERATORS .
ER

George Boole, In the mid 1800's, deviged-a§ystem for the evaluation of the
‘truth’ or ‘falseness’ of statemeantstsing the English operators ‘AND’,'OR’, and
‘NOT'. o

o : T 53 @45
.\‘—‘;j; o ¢
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e.g. “lamover 21 and {am a Canadian citizen.” 3
True' — since both parts are true. ) —
e.g. “Iwasbornin Hamilton andl/zag»amllllonanre &
False — because both parts arefalse.
e.g: “I was born in Toronto end | teach for the Tordnto School
Board "
; Faﬁ—- although 1 was born n Toronto | do not-teach m . p
Toronto. - . ;
" AND e both statements mustbe true for the entire statermfent to be f
) true ’ ,
L -
[ b
OR CC. .
e.g. “llivein Toronto or | teach in-Ottawa. '
True —since ldolivein Toronto. . \
e.g. “llivein Kingston ar | am an American citizen. '
. False — since both parts are false.
e.g. - “llivein Toronto-or t teach in York County”.
True — since both areTrue.
OR e at least one part must be true for the entire statement to be true.
d % . NOT s
L “3
e.g. “lwasmatborn.n Bracebndge ’ . é;"
L True —‘?mce “l was born in Bracebridge” is false K ) . S
e.g. ] do not teach in York County.” s i
- ' False — since "l do teach in York County” is true. ]
NOT . changes a false statement to triie and vice versa. A ’ X
A convenient structure for expressmg he functtons‘eﬂh%a gtcal operators is
with a trgih table. These tables show the resuit of the logi®al operation on &ll
the different possible eonditions.. : -
17 . - -
*  AND A OR. - .
statement 1 statement 2 resuit statement1 statement2 result
False Falge Fatee | | ‘False Rlse False |-
False True False |. False - True * True .
True ©~ _ False False True * ~  False - True- | |
True - True True True True . True !
. ' -
. & NOT
\ statement  result. | . L 8,
False True :
g . True False ) - \
"ﬁ" /\\ . - - '
, »
- . O .
LOGIC GATES 2
. All of the arlthmadic and control functlons performed by a computer are ‘
accomplished wi the use of these same logical operators he circuits are’
composed of three e%uentary ‘Jates’. Theyare the ‘AND’, 'OR’, and ‘NOT’
gatege Phousands of {hese simple gates may be combined to produce the
.. complex electronics necessary for computmg The three baslc gates: »

k!

3
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{1) AND gate g 'B) OR gate
¢ ’ : ‘ A A ’ 4
) . Diagram .
, Symbols —|AND ,
) . . . B B P
. ? 8. . . ]
|
| - . ' Functions Bothlinputliipes Atleast one of the The output is low -
g . must have a high input lines mustbe  (0) If the output is
-~ voltage (1) present Rhlgh (1)to produce  high (1), and high
. ¥ to produce @ high .~ a high (1) output. if (1) if theinpOtis
) ' outpuékl), otherwise both inputsarelow low)0).
outputis low (0), the outputis
voltage (0). low (0). )
' , N e V4
TRUTH TABLES P :
} The fun'ctiom‘ng'oi these gates is often described in a Truth Table. The table £
} shows what the output of the gate would be, for each possible combination of
. inputs. Rem er the 1's and O's are represented by high and low voltages in
‘ the circuit. . s .
| . ) ¢ And or ’ ) Not °
. , . Input  Output Input  Output input  Output ey ¢
- 00 ‘0 00 o0 § -
( 01 0 0 1 . 1°
1.0, 0 4 0 1 -
: ' (R N I B . @
- . 7 N .
The following diagram shows how these gates are combined to perform the
addition of two binary digits for the Adder Circuit discussed eam;?r.
, N An ‘adder’ circuit for two binary digits with a carry digit.
’ -
&

|
% €
v o 1
- - .
’ »
ey
0 \\ .
P ’ \
*
s . o o 4
' T \

value carried from the previous suin (if any). The result is the *sum bit’, a ‘1" or
‘(r and any amount to be carried to the next addition. S

. ~ ‘A’and.’B’ represent the binary digits being aEded\and ‘C’ represents the
6 a
o -
ERIC
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TRANSISTORS - !
Silicon is not a conductor of electricity; but when impurities are introduced .
currents can be Induced. Two different impurities, phosphorous and boron \
are used to produce what is called n-type and p-type sliicon. These are then A
sandwiched to form an ‘npn’ transistor. ! )
COLLECTOR HASE ‘ EMITTER & .
B ’ SIL:CON DIOXIDE . . b
“’ |
e eeeeee shows a flow of "
o electrons
% o coooo ‘holes’ orthe
000000000050000000000 absence of
! electrons
: ’ ( A single transistor ina
silicon chip. There may
. . . be thousands in one
o . micro circuit.
< \
-3
' « STLCONSUBSTRATE
Current will not normally flow through, but by applying a smail current to the
base of the transistor, current is able to flow from theremitter to the collector. ‘
Transistors may be combined to perform the functions of the 'AND", ‘OR’, and
‘NOT’ gates ofﬁhe micro circuits as shown in thefollowing diagrams. 9
~ Resistor —_— A 4 N l
Ground
) ve ‘ — Transistor ’
-“’ V+ V+ *
I3 A 4
-
OQUTPUTR e OUTPUT outpyT
’ »
mneyta F1 0 : _j '
( A O0—f ' )
S~ = =
1 - . .
\.\\; INPUTS ) ~ INPUTA INPUT B
\x, OT GATE ™k | : AND GATE — 1 oreGaTe

.

N

.

"
The electrﬁl\c\\(’.lf

- functions In thecom

)

IToxt Provided by ERI

#

ults which perform the ‘NOT", 'AND’sand 'OR’ logic .

~

ter. : .
\\\ *

~ ~ »




-

ERIC;

P i I8

+q

T — e

st

LI -
. —

4. —

LARGE SCALE/INTEGRATION

Until recently, electronic components required for a computer circuit were
separate or ‘discrete’ elements which were wired together oncircuit boards
These required a great deal of costly Ia?our to produce

The development of integrated circuits changed that An integrated circuit I1s
onein which all the components are combined on a silicon wafer

. L -
The original circuit design 1s reduced photographically many hundreds of
times and all components and their connections are created by building up
different layers of silicon through a process of photo-hithography Once the
master circuit has been designed, thousands of the micro-circuits may be
produced at a relatively low cost

It was through this process that the ‘computer-on-a-chip’ or ‘'micro-processor’
came into exlsterice, thereby making avatable computing power at a costlow
enough for mass consumption .

~ -

. '
Fd ‘ .

*Four stages of computer circuits—from tubes to micro chip.

B4

1
THE QIERARCHY OF DATA UNI%

The following s‘ct'weme organizes the data units commonly referred to from

smallest to largest

BIT T © Qor1

BYTE usually 8 bits = 1 character

WORD + - oftery 2 bytes

ARRAY . aseries of continuous words,

RECORD - Oneormore arrays . 1%%?; -
FILE a collection of records -

DIRECTQRY a collection of files / .

STORAGE DEVICE .  several directories may be stdred on a storag
' device su¢h as a disc .

‘A hen s oniy an egg's way of making ariother eqg
T — Butler Life and Habit —
G \ .

[V N
[
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PROGRAMMING LANGUAGES . ’
There are several ways of categorlzing languages. One Is to des!gnate th

as either complled or interpreted languages. Another, Is to désignate-thery as
either’structured or uhstructured,

™ \ ‘
COJAPILED I:ANGUAGES: (FORTRAN, ALGOL, PL/1, COBOL, Pascal)
The entire program wili be translated into the machine language (consisting'pf
+ 0'sand 1's) of the compqter before execution is performed. .

INTERPRETED LANGUAGES: (BASIC, APL, SNOBOL4) .

The program Is translated,into an intermediate form which Is more easily
executable, yef is still not thachine code. The actual execution is compieted by
other programs; the progra\r.n Is executed more slowly, but lesssmemory
storage isrequired. ' % )

The Flat Tire Analogy — \ ' . \
7

. “The distinction between compiled and interpreted languages may be 3 \
*~. _ explained by{hese contrasting approaches to changing a flat tire. . \
When Robin got a flat, he pulled his new Porsche over, reached for the car
. man uit,apd quickiy read all the instructions. He compiled ti#e procedure in \
his mind, gotgut of the car and changed the tire.

» e\ %

’

o
e

~ i
When Pat and Chris-had a tit, Chris reached for the car manual and they both
gotoutof the car. As Chrig read an+nstruction, Pat performed the step, ~o.
pausing and waiting for the frext in$truction to be interpreted by Chris. - ;

! ) !

. . - [ T
LANGUAGE RELATIONSHIPS J o

~. Ordinary English: An ultra-high level Tanguage

oy The \ ,
- L programming i &
. process :

\ s . / .

/ - T =~
i {

*

-9

Compiler Interprater
§Process ) . . Process

Assembly Language: A lower level language,
English-like, reflecting machine processes

Assembler Disassembler
Procass Process
L 4

, N . L~ \ @ 3 . \ /
‘ Machine Language: Thelanguage the computer uses represented
tousin binary as O'sand 1's

|
\

(W4




> ) - - STRUCTURED PROGRAMMING LANGUAGES
, (Pascal, ALGOL,PL/l, Waterloo BASIC)

o
-

Structured prog\rammlng languages provide greater readability and clarity to

a program by using modular constructs in the language. They greatly reduce

- errors In logic an d also decrease the time and cost in writing programs.

\\ ™ -

"~ ’ For example, the begin. . . .end construction acts as a set of brackets around a

e .sequence of statements. This structure may be illustrated by the following
program segment written in some imaginary structured language: i

~_ ' ~ _ IFRADIUS > 10
, -~ ’ t THEN _
e T ' " BEGIN -

—_ v, ~. statement 1 ‘
T R . statement 2 S
-0 . e ' - END -

’ ' ELSE __
.o ) BEGIN '
v : ’ - "~ statement 3

statement 4 %

END

UNSTRUCTURED LANGUAGES
(FORTRAN, BASIC)

4 " “Programs in BASIC acquire so |
- ‘most motivated and briliant chid
" ends.” Papert: Mindstorms

hine a structure that in fact only the
0 learn to use it for more than trivial .

. -

The simplest way to understand unstructured languages is to contrast them
) with structured ones. Unstructured languages are more difficult to read and
. - may pose difficulties in terms of clarity. They are often difficult to correct
(debug). Problems may be naturally divided into smaller parts using
hd structured programming. A stryictured program will reflect the logical
. o divisions of-the problemewhereas a program written in an.unstructured
s . language may not.

a

#

An example of an unstructured form has been ieft to either your imagination
e or to sample programs written by a novice student programmer available
\ from any computer science teacher.
The foifowing 15 an alphabetical listing and brief description of some of the
gommion computer languages:

. < ADA

In 1975, the United States Department of Defence initiated a project to define
/ requirements for a higher order language. The language ¢reated by Jean
Ichbiam, was derived to some extent from ALGOL, PL/l and Pascal. The
language is an attempt to ffrovidea standard throughout the world for writing
programs. Its compllers are designed to run on microcomputers and very
large Machines ang offers mamny-sophisticated ¢ The ability to take
advantage of the processing power of more than- putér at one time, is
an outstandingfeature. i o

The actual pfog}am code for ADA is very similar in appearance to Pascal.
Pleaserafer to the Pascal sample program listed in this Section. It is felt that
ADA has anexcellent chance of becoming “The Language”. .

ALGOL . A ‘

- . (Algbrithmic Language)

- ALGOL 60, acompiled language, was designed by an international committee
T in the late 50's and early 60’s. Although It hag not become a popular language
. ftself, it has had much influence on the design and definition of subsequent

\\ computer languages.
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The outstanding characteristic of ALGOL is that it was the first block

structured language. I{ provided clarity in design and program analysis, and is

?rlmarily used for scientific calculation. An example of an ALGOL progra .
ollows: : .

COMMENT: An ALGOL program to list the numbers from 1to 10.
Begin; fnteger N;

Open (1, ‘$TTO"); .
for N: = 1%p 1until 10do . :

. output (1, “g##” N).
End
’ APL (A PROGRAMMING
| LANGUAGE)
| ) .
\ This language was designed by Kenneth lverson in 1962. The language itseif v -
7 uses many unique symbols and different notational conventions. It was
‘ implemented in the late 1960’s on an IBM System 360 computer, As an "
interpreted Ianguage, APL has two distinguishing characteristics:
‘ ¢ |tis/designed to be an interactive language allowing a programmer to
‘ sit at a terminal, program directly, and get his desired result quickly
" @ With few symbois, 1t allows for the direct processing of entire arrays
| making the language a powerful programming tool
‘ An example follows:
. This APL program prints out the numbers from 1to 10 ]
\ : v numberscount’ B
P {1] count-—1
. [2] count
' (3] count-— count+ 1
f[4] —2xcount< 11
5y v . .
Q\ ’ BASIC (BEGINNERS
. ALL-PURPOSE SYMBOLIC

INSTRUCTION CODE)

BASIC was developed at Dar#tnouth College in the early 60's, and is suitable
for beginning programmers who have a varied educational background.
BASIC is,usually offered on micros as an interpreted language; however -#
Radio Shack on its TRS-80, offers a compiled basic for greater speed. The
University of Waterloo is now offering a structured BASIC which takes

advantage of sorme of the structured language concepts. BASIC is very easy

to teach and to learn quickly. However, because 1t 1s an unstrugtured -

language, it does not lend itself to writing readabile code where farge

programs are involved.

]

The follbwing is a program sampie: )
10 REM k:Jghis program prints out numbers from 1to 10

20 FORIif 1T0 10 5
30 PRINT |
o 40 NEXT |
T -—féang,
- ‘ : 2 - COBOL (COMMON
' : . BUSINESS ORIENTED
= - - LANGUAGE)‘“

v

COBOL, a compiled unstructured Janguage, has been widely used irf business
since the early 60's. The first COBERL standard was defined in 1968, and *
updated in 1972. Because businass applications are often concerned with
large volumas of iInput and output, COBOL allows for specification of input
and output file structures. The syntax of the language is very close to English,
making the programs quite readable. COBOL is used atthe Grade 12 level in .
* teaching Data ProcCessing and is now available in microcomputers. ’ 6 ]_

Q
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FORTRAN (FORMULA
TRANSLATOR)
.y
b
4,*' M
¥ ) l
[ 2
> -

z

F

A COBOL program is divide\éinto four divisions:

Identification: names program and-author, etc.

Procedure: contains Hie executable instructions

Data: describes the data .
Environment: specifies the machine-dependent aspects oj the program

A
-

FORTRAN is an unstructured language initially designed for scientific
computing. It was the first widely used language, having been developed in
the mid 1950’s. A standard version was defined in 1966 (FORTRAN 66) with a
later version standardized in 1977 (FORTRAN 77). AFORTRAN program
consists of a main program and a set of subprograms compiled separately.
These programs are thien linked and loaded into the memory after
compilation. In FORTRAN 77, the additions to the if statement constructs has
greatly improved the ease of reading and writing FORTRAN programs. The
University of Waterloo has developed a structured FORTRAN which is used in
educational settings.

An example of FORTRAN code is:

e.g C This is a commentline
: C A ppégrarrlto sum numbers from 1 10 20

ISUM =0 v
DO 10J=1,10
ISUM =ISUM+J :

10 CONTINGE ’

20 WRITE(1220)ISUM :

. . FORMAT (1X,13)

STOP - . ’
END

&

"The experienced FORTRAN programmer will usualiy say that he finds it
perfectly satisfactory for his pyrposes..and doesn't see the need-for anything
eise. (The same remark was probably made about the horse-and-buggy asa
meansof:yrsonal transport at the turn of the century.) N

FORTRAN ig a very powerful and useful 1661. But viewed dispassionately itis a
pretty revéiting language to use. (The trouble is that, as with parents and their

offspring, we are rarely dispassionate in these matters.)” .

—DW Barrow An Introduction To The Study
of Programming Languages

4

4

Named after the French mathematigian Blaise Pascal. The language was
invented by Nikiaus Wirth of Zurich, Switzerland in 1973. Wirth based his .
tanguage on ALGOL 60, and wrote it with twoobjectives in mind:

® to provide a language suitable for}eaching programming as a
systematic discipline . H .

® to implement it reliably arid eﬁiéﬁently on existing computers.
The language has fulfliled these objectives}hdzi;gow gaining popularity as a

block-structured language. The University of C rnia at San Diego has
developed a Pascal compiler which runs on microcomputers such as Apples.

~

Example:
A program written in Pascal to output the numbers from 1 to 10,
Program’™  count (input, output);

”

VAR n: INTEGER: ' .

BEGIN n:=T1; s,
REPEAT WRITELN (n);n:=q+1
UNTILn=10; ’

END. T

62 " |
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In the mid 1880's,)BM decided to design an all-purpose structured language

9.

*

" PL/ (PROGRAMMING

_LANGUAGE I)

which would be a successor to FORTRAN. They produced PL/l which can be . ’
used in scientific and business applications as well as systems programming.
There has been considerable debate as to whether the language designers o
attained their goals of generality, flexibility, execution efficlency and ease of
- use for the novice programmer.
' PL/Cisasubset of PL/I and Is used as an introductory language in education.
SP/K is afurther subset used as a beginning language in secondary schools.
PL/land its subsets are compiled landuages. -
T <
: Thefollowing i a PL/! program: '
: M .
.E /* THE FOLLOWING OUPUTS THE NUMBERS FROM 1 TO 10 */
SAMPLE: PROCEDURE OPTIONS (MAIN);
DECLARE NUM DECIMAL FIXED (2);
o NUM = 0: .
AGAIN RO =NUMed, o — i
PUT LIST (NUM); o T e —
IFNUM <10THENGOTO AGAIN
END SAMPLE; . “
RPG (REPORT PROGRAM
, . GENERATOR)
' -
RPG.is a compiled, unstructured programming language originally designed
for writing programs which produce printed reports. It can, however, be used
for other types of processing, such &s file creation and maintenance. RPG is a
popular programming language for the IBM SYSTEM/360 in industry. Part of
an RPG program follows:
"SEQ NO PG LIN SPECIFICATIONS COL 6 = 74 .
01 010 ~ w , o
= 01 020 Fe . ) .
01 030 Fe UPDATE STUDENT FILE wITH MARKS
01 040 Fe —_—
, 0001 01 0%0 FMARKS  IPE F 80- READOL
0002 01 860 FSTUDFILEUC F 98R13K1 1 DISK
0003 01 070 FSTOUT O F 120 OF PRINTER
0004 02 010 IMARKS  AA 01 +
0005 02 020 I 1 13 nAMEC
0006 D2 030 L s 20 C1
0007 02 040 1 . 21 271 ¢2
0008 - 02 050 1 28 34 C3
0009 02 Q60 1 35 4l Ca
ool0 02 070 1 ' 42 48 C5
001l 02 080 1 49 55 €6 N
0012 02 090  ISTUDFILEBB 02 7
0013 02 100 1 . 1 98 RCRD
001sa 03 010 14 NAMEC CHAINSTUDFILE 1010
0015 03 020 ¢ N10 . c2 GoMP ¢ 1 . 21 r
00ls~ 03 030 C N2INlO (3 cowp 't ® 22 .
,:;17 04 010 osTOUT w201 1P , ,
00{8 04 011 o QR oF *
0419  0& 012 0 . 27 'SELECTIVE STWDENT LIST! .
20 0& O13 o} o1 01 10
0021  0& 020 0 NAMEC 15
0022 0s 030 O . \ o 30 'NO MATCH IN FILE'  °
, 0023 04 0&0 ] o 1 N1o 21
0024 04 Q45 o} NAMEC 15
0025 04 050 o . 28 '1 SUBJECT ONLY' 5
0026 04 080 0 b 1 N1Q 22 : - - ¢ S
0027 04 085 0 - NAMEC 15
0028 04 070 0 . T 29 '2 SUBJECTS ONLY! .
0029 04 120 OSTUDFILED ol -
0030 04 130 0 ¢l 63
0031  0a 140 0 - g2 70
0032 (4 150 0 > ¢3 77 )
0033 04 160 0 o Ch a4 ot
0034 * 04 '170 Q cs - 91 )
003% 0a 180 0 ce 98 Bd
- Q - o
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. The preceding descriptions of langu ges are intendgd to-be a brief
“ Introduction for the beginner. For gre ter deta&banﬂ:omputer language

' - manual should help. Twa texts which make a comparative study of . __ .

programming Ianguagveigm

- Lot BARRON: An Introduction To The Stldy of Programming Languages,
. Cambridge Unliversity Press.

PRATT: Programming Languages: Design and Implementation
Prentice-HallInc. v

“Qur speech hath its infirmities and defects, as all things elze have. Most of
the occasions of this world's ttoubles are grammatical.”
— Montaigne: Essays il —

BUYING A MICRO-COMPUTER

The following is a check list of thmgs to consider when buying computer
equipment, . i

- @ OBJECTIVES IN ACQUIRING COHPUTER EQUIPHENT

— To teach programming
— To teach general computer literacy i
‘ e — To provide learning through stmulations and games

— To teach subject matter such as language. social studies, —_
sciencé, mathematics

— To re-enforce computation, spelling, vocabulary skills
— To teach general “computer literacy”

NUMBER OF COHPUTER VWORK- STATIONS NEEDED
— Number of students involved

TYPE OF CONFIGURATION
A single compact unit with monitor and storage in one case is
easy to move around .

A modular system, separate-kayboard, CPU, monitor, auxiliary
storage — less easy to move from clagk to class

4

® PYPE OF PROCESSOR USED
o : . — 280, 6502, MC6800. 808H \
— 8-bit processor or 16-bit >
— relative addressing capability 2
e processing'speed ’
/7
o TYPE AND SIZE OF MEMORY

-~ RAM only or RAM and ROM
— How much work space is left after the operating system is

loaded?
BASIC LANGUAGE VERSION
— Integer or floating point
— Extensions available: fllel/,,O,graphiss . S
OTHER LANGUAGE AVAILABLE ~
~ — FORTRAN, COBOL, Pascal, Assembly language

GRAPHICS AND COLOUR CAPABILITIES

. Graphics characters
— Effective resolution; Number of Pixels .
— Number of colours . /

~®

TEXT TYPE AND StZE ;
— Number of lines on screen
— Number of characters per line
— Upper and/or lower case

64
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© AUXILIARY:-STORAGE

— Cassette — BAUD rate
— Digg — size of dlsc storage
— Number of disc drlves per unit

¢ AUDIO CAPABILITIES

— Infernal device — Number of voices ) .
— External device - . -

Rer

© INTERFACE CAPABILITIES -

— Number of expanslon siots <

— Tyges: cassette, RAM, joy sticks, printers
e TYPES OF PERIPHERALS

— Acoustic coupler, cassstte, dtsc drlves prmteLJQ)LShcks_ S

o OUTSIDE HARDWARE, SOFTWARE ‘ “ A

— Cempanies other than the one salling the computer, selling
software and hardware devices compatible .

— Software portability C?’
. & DOCUMENTATION
——— -—— Gomplete,readable. orgarized =~ 74 - “ -

" e SERVICE
— Return to manufacturer -
— Available from dealer
— Setvice contract
e USERGROUPS
— Com‘pany supported

TU DENToPROOF C HARACTERI STICS

— ﬁ&no—stan or bootstr‘ap . - .
— Easy program load and store capabilities . ) Iy
— Hard copy availabllity 4
— Ease of ingertion and removal of cassette tapes and discs
— Ease of program editing and storage

e PROGRAM PORTABILITY
-~ Capability of sharing programs with others

o FUNDING L
. i . . _______‘,__d:-o-—"_""': —_
— Amount of money available for purchasing equipr’n;ﬂr__f__;___a-——-’——
e
IR p /

e

RE—
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e RESOURCES
o " BOOKS

CQMPUTERS IN SOCIETY
" Bder, R.M. The Digital Villain. Addison Wesley; Reading,Mass., 1972.

A " Efrans, Christopher. The Micro Millenium. Viking Press; New York, 1980.
sborne, Adam. Rufming Wild: The Next Industrial Revolution.
Osborne/McGraw-HIll; Berkeley, 1979.
oftler, A(I)vin. The Fhird Wave. William Morrow and Company Inc.; New York,
- 1980.
COMPUTERS IN EDUCATION AND APPLICATIONS
Doerr, C. Microcomputers and the Three R's. a Guide for Teachers. Hayden
Book Co.; Rochelle Park, New Jersey, 1979, .
< Ellis, A.B. The Use and Misuse of Computers in Edtication. McGraw-Hill, New
York, 1974, : -
Goldenberg, E.P. Special Te'chnology for Special Childreh. Computers to
/ ] serve communication and autonomy in education of handicapped
/ children. University Park Press; Baltimore, 1979. ®
¥ p . Rushlyé Ng.J Computers in the Teaching Process. Wiley Press; New York,
1 7 . 2 - N

. L]
%Bandals, L.H. Computer Assisted Learning with the developmentally
handicapped. University of Calgary Press, 1973.

Zaks, Rodnay. Your First Computer. Sybex; Berkeley, California, 1981.

COMPUTER PROGRAMS, APPLICATIONS AND ACTIVITIES M

Ahl, David H. BASIC Computer Games. Creative Computing, Morris Plains,
New Jersey, 1979. . :

Ahl, David H. More BASIC Computer Games. Creative Computing; Morris
Plains, New Jersey, 1979
[TWO YERSIONS MICROSOFT AND TRS-80 BASIC]

P [
Buyer, T,A. BASIC and the Personal Computer. Addison Wesley, Reading,
-~ Mass, 1978. . .

o iﬁateosm. Richard. Inside BASIC Games. Sybex; Berke|e§. Calfornia, 1981.

7 Ragsdale, Ronald G. Programn‘ﬂng Projects Across the Curriculum: Ten
Prototype Exercises. O.1.S.E. Publications; Toronto, 1977,

Smith, Robert E. Simulated Gamiing. Cbmpgter Explorer Series, Control Data
Corporation; Minneapolis, Minnesota, 1973.

Sternberg, C.D. BASIC Computer Programs for the Home. Haydon Book -
Company; Rochelle Park, New York, 1980.
COMPUTER PROGRAM CATALOGUES

Friedman, P. Computer Programs in BASIC. Prentice Hall; Toronto, 1981
— alisting of the publication of 1600 programs.

Sadlier, J. and Ssanton, J. The Book of Apple Computer Software 1981. The
BOOK Company; Lawndale, California, 1981.
— alisting and review of programs ayailable for the Apple computer.
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PERIODICALS . 7

The following Is a partlal list of the more important computer magazines
reviewed by Ron Adams in the June issue of the ECOO Newsletter:
: 'vs

BYTE ($21) Box 590, Martinsville, NJ, USA 08836 [

e

Byte is McGraw HIlIl's monthly attempt to imitate the worst features of
Scientific American and the Sears Catal@gg. The articles are highly technical

and frequently devoted to arcane subjetts that will bewilder the small systems .

wuser thatthe magazine is supposed to serve. Interesting material is buried in a
lizzard of advertising. But it Is the Jéading microcomputer journal and will
ep you abreast of the lates glopments in the field, not to mention all the
new hardware. 1 buy it for two célumns: Bytelines, which is Sof Libes'
fasginating analysis of pews and rumors in the microcomputing industry, and
the“‘Egucaﬁon Forum, which reports CAl projects at various US universities
and ‘:olleges.

-

CO?.?EUTE! ($18 US) Box 5406, Greensboro, NC, USA 27403

One ofithe few magazines that carrigs separate sections devoted to specific
computers (6502-based machines in this case): the Apple, Atari, OSI, PET,
and sinQ{e-board 6502 microcomputers (AIM, KYM, SYM). It contains regular
columns on the social imé)gct of-microcomputers, applicatioms for the
handicapped, and BASIC programming tips, together with a selection of
reviews and printed programs for the Apple user. The bulk of Compute!,
however, is devoted to other, microcomputers.

3\ - -
COMPUTER AGE (34 pounds 20) 4 Valentine Place, London, SE1, Great .
Britain v .

This British m}inthly, is, in my opinion, the leading microcomputer journalin
the English langjuage. It is comprehensive, well laid out, and written in a brisk,
erudite, jargon-free style that ordinary mortals can understand. Topics
discussed in recent issues include the office of the future, computer literacy,
computer assiswp Instruction, ergonomics, voice synthesis, the use of
microcomputers in medicine and special education, bubble memory, and
artificial intelligenos, to name but a few. The magazine has also been featuring
excellent tutorials i} programming languages like PILOT, FORTH, and APL.

_ There'sonly one prablem. the subscription price is seven pounds 20 which is

$20 and very reasonable, but the British Post Office charges a king's ransom
to airmail itto Canada—27 pounds—which brings the cost to nearly $100 per
year. No magazine is ‘iorth that much.

COMPUTING TEACHER, THE ($15 US) Computing Centre, Eastern Oregon
State College, La Granag, Oregon, USA 87850 .

Edited by one of the Iead‘ng CAl educators, David Moursund, this journal
focuses on teacher education, computer assisted instruction, and the impact
of computers on curriculum. Apart from the usual articles and software

-

instructional design, and ar,assortment of calculator and microcomputer
programming assignments }iwat can be adapted for classroom use. No
microcdmputer-using teaché{ should be without it.

CREATIVE COMPUTING ($2{ US) Box 789-M, Motristown, NJ, USA 07960

If you plan to purchase only on& microcomputer maggzine, this ig'it. It has all

" thearticles, reviews, program lidtings, and coiumns ot the other general

e
RI——
-, Ao - h,
el G A .

microcomputer monthlies, plus 3 sense of humor. it's sprinkied with cartoons, -
delightful pen-and-ink drawings.‘gatirical pieces, short stories, puzzles, and
even the occasional poem. Morecver, it's not limited to camputer topics.
Recent issues contain an excelient series omgffective writing techniques that
any writer can use. Don't miss an is \ue. ' :

ECOO NEWSLETTER ($10 memberghip)c/0 S
Bloor Street West, Toronto, Ont. M58 1V6

The lively quarterly of the %ucatlon alComputing Organization of Ontarlo, a
group of educators dedicatad to promt(ting compwRer literaoy and computer
assisted instruction in Ontarlo schools.'They*ve giver Ontario a yaar's lead
over other provinces like B.C. that are flirting with micrécomputera in the
schools. Wnlike B.C., however, the Ontarjo ministry of education hag not had
the foresight to select a province-wide sygtem. -

oont, OISE-MECA, 252 ¢,

\ T
N\ ' I

reviews, The Computing Taacher features reparts on CAl projects, articles on ;

\ 6
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+ - MICROCOMPUTING ($27 US) Box 997, Farmingdale{NY_:USA 11737

.+ “"NIBBLE ($22.50 US) Box 325, Lincoln, MA, USA 01774

_-4dedicdted to taking computing to the people. It contains eoncise articles on

“=""Recommended.

e

<

A comprehensive magazine on microcomputing néted for excellent articles .
on technical topics as well as for regular features on the industry, educational
projects, new products, and beok reviews. Editor Wayne Green's trenchant
monthly analysis of themicrocomputer industry is'worth the price of the

- magazine.R§commended. - . .

o

NIBBLE is a bi-monthly magazine dedicated to Apple users. Itis gearedto
programmers. Each Issue features at least two major program listings for
home, small business or eptertainment use that can be typed into Apple. It
also contains a selection of programming tips, hardware construction
projects, and product reviews, The major listings may also be obtained on
diskettes for $15 or less. People who enjoyprogramming swear by it and no”
Apple owner should be without a subscription. Highly recommended.

PERSONAL COMPUTING ($22 US).Circulation Department, 1050
Commonwealth Avenue, Boston, Mass., 02215

A monthly containing articles on a variety of topics and regular golumnson *
computer chess, computer bridge, and the future of computing. It is biased
toward the TRS-80 and is not high on our recommended listfor Apple owners.

RECREATIONAL COMPUTING ($20 US) P.O. Box E, Menlo Park, California,
USA 94025 - ' -

A brief but excellent bi-monthly ma§aziné published by the People's
Computsr Company. an organization created in 1972 by enthusiasts

the use of microcomputers in edécation, medicine, music, and the home, as
well as regular columng on programming technigues, programming .
Eﬁﬂeé’ng,gnd‘@’ames. Itis not overwhelmed with glossy advertising, and each
o5 ontains program listings that.can be typed ihtc the microcomputer.

.

CLOAD Magazine ($42 US)'P.0. Box 1267, Goleta, California, 93116

A monthly “magazine” of programs distributed on cassette tape for TRS-80
" Model Land Model lll owners..— - T

N ]
£

c_ﬁfseﬁﬁ’é’?'f'b?e months) The Code Works, Goleta, Californiz 93116

A monthly “magazine” of fine programs on C-30 cassettes designed for the
PET. to run on Old, New and 4.0 ROMS. . .

THE TRANSACTOR VOL. 3 ($78 Can.) Commodore Business Machines, :
3370 Pharmacy Avé., Agincourt, Ontario, MW 2K4 - = - .

A collection of articles and programs which willimprove your uniderstanding
3

and abiiity to program the PET computer. ;

¢ FILMS . ’ a
THE SILICON FACTOR: This is an &xcellent series of three 40-minute films
on the silicon chip, how It is made, how it Is used and its effect on our

technglogy. It is produced by the BBC gnd is available through the Toronto
Board of Education. .

NOW THE CHIPS ARE DOWN: An Impressive 50-minute BBC film on_
computers and the socio-economic effects of computers on society. Also
avallable through the Toronto Board of Education.

o VIDEO TAPES (Avallgble from TV Ontario) i; .
SERIES TITLE: BEYOND OUR DECADE ) ~ :
BPN 184603 — Science and Medicine ‘

30 min./Col./Aug. 31'84/Adult

Hosts Elaine Simmons and Paul Rogers talk with Dr. Maurice Milner, director .
of Rehabliitation Engineearing, Ontario Crippled ChHidren's Hospital, and other N
medical experts. They discuss the use of myoselectric (“bionic") limbs, the Y
development of support systems such as speclal whesichairs, and the
benefits and dangers of genetic en’gineerlng. -

68 =




BPN184604 — Mbdia . ' .
30min./Col. /Aug 31'84/Aduit

Alternatlve"o tetavision as we know jt, such as pay TV, Telldon and home
" video recordihg devices, are discussed by host Paul Rogers and . .
representatives from the television Industry. Regulations for these new

. develop@nts aqd-programmlng trends in the 198Q:s.are also considered.

BPN 184604 — COmmunfcatione Lt
. 30.min./Col./Aug. 31'84/Adult -

) Host Eta‘ine Simmons investigates modern communications technology Her .

guests—Bill Buckland from Bell Canada, Tany Alsop fromCN-CP

Telecommunications, Nick Hamilton- PIercy from Canadian Cable Systems,

and John Lowry from Digital Video Systems—all demonstrate slgctronic
mwkzatlons equipment their companles are now using

eﬁu 184607 — Education® :
- 30 mim/Col./Aug. 31’ 84/Adutt LA
Hogts Rogers and Simmons Investigate future.trends In educatlon with Bette *

S% nson,. Qntario’s education minister, and lan MacDonald, Walter
man, '$§ Gordqn Wragg, presidents of Yprk Unriversity, Ryerson

al, and‘Humber Collegé respectively.JThey discuss patential uses
, carear counselling, for changing educational needs. . o

_* ~

Polytec
. of Telido

- SERIES TITLE: COPE o Y
BPN 183621 — The Fuiure. Part1 2. : ;
o " 29 min./Colg@ept. 13’ 81/Youth dult . |
- Cope talks with British futurist James Robertson, author of The Sane
Aiternative: A Choice of Futures. Host John Delazzer helps illustrate M
Roberts eories by iftroducing a group of young people applying
creative problem solving to a local eye sore. Also Kathy Hamat and lan
MacKay, studentgin the Ontario Coliege of Art's photo electtic department
show the flexibility of the indiyidual in deallng Véﬂh acomptuter.
-

BPN 188622 — The Future, Part 2 /7
~ 29 min./Col./SepL. 13'81/Youth,Aduit -

Exam‘fnes the future as it relates to technology and as it relates to the family. %
John DeLazzer hosts the program with 22 youpnig peopie, Craig Ivory, a m/*
member of the World Futures Society &nd Nancy Smale, & counsellor at

Umvef’sny of Waterloo, discussing the pmblewnd@ossable squtIonsd e

SERIES TITLE: THE EDUCATION OF MIKE MCMANUS :

BPN 165832 — Teletext . / /
29 min./Col./Sept. 19'82/Adult >

+  Mr. Norman Green, Coordinating Engineer {or Brlttsh Independent Televrsion
describes a ramarkable new technique now in use in the United Kingdom.
Telotext is a method of sending up to 800 pages of information along with the -
nofmal TV sighal, so that the viewer can have an electronlc newspaper at the
turn of a swifch.

SERIES TITLE: FAST FORWARD

BPN 166401 — The' Microprocegsar Revolution
. _ - 29 min./Col,/Sept. 22'83/Adult, Youth -

The real star of this program is the microprocessor, the tiny electronic marvel

- ythatwe cantalk to and train to do whatever we want it to do. Various -
gpgcialists exp!at nd Illustrate their'own involvement with elgctronic
technology. '

*5peN _166?2 Towarde' an Ultimate System
. 29min./Cpl./Sept. 5'83/Adult, Youth’
A look attoday's {nternationally competitlve market-place for total information
. networks and their technologi¢al components: colour TV, computer and
\  telephone. . s \

BPN 166403 — Personal cgmputin o : N

~¥

* 29 min./Caol./Sept. 16'83/Adult, Youth -
Combputer owners——adults as well as dfildren—talk about the fascinating”

¢ challengs of Iearning top,rogram their®achines to provide them with fun and

. games. ' :

i

Y




'

LA N
S
~ ~
*
- &
£ -
. >
* ?
- e b
|
\
v~ - .
e ,.
.
,!
. F
.
13
*
~ PN

-hims8&if musically without being frustrated by technology.
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BPN 166404 — Global TV Politics . -

- 29 min./Col./Sept. 22'83/Adult, Youth

Experts analyze the increasingly complex aspects of international electronic
news gathering, satellite microwave transmittal, signal piracy—and the
chaotlc proliferation of videotape formats.

BPN 166405 — Humanizing thegechnology ~ .
’ 29 min./Col./Sept. 2'83/Adult, Youth

Speciaiists deinonstfate current achisvements in robotics; responsive
machines that interview hospital patients, teach deaf children to speak more

. clearly; industrial robots, composed of hydromechanics and computer-,

brains, that perform monatonous, health-hazard jobs.

BPN 166406 — Bio-Medics .

29 min./Col./Sept. 22'83/Adult, Youth
Designers demonstrate their remarkable achievements in bio-medical
engineering, voice synthesizers fqr the speechless, Braille without paper for
the blind, wheelchairs operated by voice signals, easy to use prostheses that
respond to electrical impulse signals from mugcles or nerves. -

VPN 166407 — The Information Flow
29 min./Col./Sept. 22'83/Adult, Youth

- Experts expiain existing and future refinements, such as fibre optics,

multiplexing, package switching, etc. of the vast, competitive data market in
which the machinery stands still.and only the information moves--at lightning
speed.: N
BPN 166408 — New Perspectives

29 min./Col./Sept. 22'83/Adult, Youth
Specialists discuss the interpretation and dissemination of global monitoring

data provided by satallite‘s. . Y o~
BPN 166409 — Computer Simulations N ~ 7
29 min./Col./Sept. 22'83/Adult, Youth . .

A look 4t the design and functions of computer-created projections of real-i;f‘s\k
conditions which permit the safe training of pilots and the economical

testing—without Rrotones—of new instruments. .
BPN 166410 — Electronic Medicjnes ‘
L~ 29 min./Col./Sept. 22'83/Adult, Youth v

Experts'demonstrate their latest achievements, including painiess injection
devices, pocket-size heart monitors, electronic painkillers and a revolutjonary
procgss that stimulates the healing of fractured bones.

BPN 166411 — Memory and Storage

- 29 min./Col./Sept. 22'83/Adult, Yoyth
Computer experts demonstrate revojutionary methods of dealing with today's
information explosion, including a deyice the size of a postage stamp whose
tiny magnetic bubbles provide access to three million bits of stored data.

BPN 166412 — Music - .

29 min /Col./Sept. 22'83/Adult, Youth -
This program examines the pervading impact of electronic technology on
music today. Electronic instruments, electronic recording, and electronic
playback have made possible a whole new range of sounds. Computers are
providing the composer with befter ways to control these sounds and express

.

= v

BPN 166413 — Television . .
’ 29 min./Col./Sept. 22'83/Adult, Youth R .

Shows the current explosion of televislonvfo#‘monhoring, surveillance, frammg

and educational purposes as well as a look at the newest television
production tgchnlques and future technologies. The possibllities for a future
of decentralized, completely accessible Interactive television are outlined in
functioning systems. ’

LY

}
SERIES TITLE: FASTFORWARD2 ¢ - <

BPN 179102 — Games ', ’ [
) -29 min./Col./Sept. 15'85/Adult, Youth

This introduction to the worltd of micro-electronic computer gapfeMpoks at

computerized pinball machines, video games, spailing games, and

challenging board games, siich as chess. Orice glgantic, expensive, and

therefore Inaccesslblerto most people, comptuters can now ?!ong to

everybagdy, and are revolutionizing our leisure activity.
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BPN 1791 03 Leeen ) ) ‘ ' .
29 min./Col./Sept. 15'85/Adult, Youth ’
. A glance at some of the many astonishing abilities of laser energy aform of
ampiified light, ranging from bIoodles%micro surgery to pdliution
méasurement, from satetlite image transmissibn to holography. Experts
explain what lasers are and how they work, and speculate on future
‘eﬂnements of laser technology. .

BPN 179104 — Education % ’ .
- 29 min./Col. /Gept 15'85/Aduit, Youth

Acaqemlcs computer technologlsts and teachers discuss the growing

prominence of computers in modern education systems. Demonstrating o /'
some of the vast possibilities of these complex, but individualized and patient - .
learning tools, these experts maintaln that computers will improve the quality .
of education. . . "
BPN 179105 — Electricity/Energy ’
29 min./Col. /Sept 15'85/Adult, Youth . -7

Stressing that there is no real shortage of energy in the universe, but rather a
shortage of our | traditional ways of harnessing it, this program iooks into some

of the new ways of converting solar gnergy into conv t, storabie forms.

Photovoitalc and atomic fusion methods and some eir potential benefits °
and dangers, are investigated. : . .

BPN 179106 — Transportation | # .

29 min./Col./Sept. 15'85/Adult, Youth -

xperts explain the many ways in which computers are being usec_i) in air
affic control, traffic signals, information systems, bus nayigati

instruments, and personal rapid-transit facilities. Although rapidly depleting )

fuel supplies are hindering the growth-of traditional transit methods, the new

resource—information—is expandmg the horizons of innovative technological

development.

BPN 179107 — Spece
29 min./Col./Sept: 15'85/Adult, Youth

No other technology has generated as Tany discoveries in other f:elds as

space technology. This program looks at the wide variety of technological

applications in space research, including possible habitation and -

manufactuﬁng in space. / ) . -

3

BPN 179108 — Business of Informatidn ) , .
29 min./Col./Sept. 15'85/Adult; Youth-. ¢ :

rd

New communications techniques and systems of interaction are causinga . : .
revolufion in the business worid. This program examineg howgzomputers and , %« ) '
computer technology are changing the ways of domg/:slness - a o

BPN 179109 ~ Security .
: 29 min./Col./Sept. 15'85/Adult, Youth « ,
As we move further toward becoming.the information society, our most - -
important resource becomes information itseif. The micro-electronic ¢
revolution has provided powerful néw toois for securing gsons. prdperty ’ ’
and information. : L
4

BPN 179130 — Medicine ' - &
, 29 min./Col./Sept. 15 85/Adu!t Youth -
This program looks at genetic engineering, microsurgery, and diagnostic
-...medicine. It will expiore the new machines’ possibiiities for improved
feedback, communication, and control - . v,

BPN 1791 11 — Military Communlcations . v
<29 min./Col./Sept. 15'85/Adult, Youth - .

An explorat on of computers, lasers, “smart” weaponry, and sensors, and

their effect on the military's command=gontrol and communication. . ‘ ¥

BPN 179112 — About Computers

29 min./Col./Sept. 15’ 85/Adult, Youth »
The computer is becoming a part of dally life. This program examines how
computers work, shows applications for consumers, and explores the future
potential of “intelligent” machines.

BPN 179113 — State of the Arts ' o ' -
. 29 min./Col./Sept. 15'85/Adult, Youth

New tethnologles havegreat impact on the arts, including the creation of new |
art forms suclft as electfonic music and video sfnthesis. . ] .

-
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ol . . BPN179114 — lmplicatloﬁs <
29 min./Col./Sept. 15°85/Adult, Youth
The implications of the teachnalogical changes stemming from the micro-
* electronic revolution are examlned In the final program in Fast Forward 2.

SERIES TITLE: FROM BOOKS TO BYTES

BPN 197501 — From Books to Byies

- ) 60 min./Col./Nov. 13'84/Adult -

. o N From Books to Bytes was one of the highlights of TV Ontario’s 10th
Anniversary programming activities. The special was telecast from the
convention sitd of the Ontario Association of Curriculum Development. Host
Laurier LaPlerre and panelists (Gordon Thompson, Commupngations Studies,
Bell Notthern Research, David Mitchell, Educatjonal Technology, Concordia °*
University in Montreal; and Boris Mather, Canadian Fedggation of
Communications Workers) joined the OACD delegates, exchanged views on
the impact of technology on education. ’

A The special also featured an abrldgeﬁv,ersion of the Fast Forward program
on education.

, ) SERIES TITLE: PERSONAL COMPUTING: ADVENTURES OF THE MIND

BPN 184301 — The Pereonal Touch : .
15 min./Col./Oct. 14'84/Adult, Gr. 7-13

Host John Hertzler takes viewers on a tour of NASAxa microelectronics lab,
and the apptiied-physics lab at Johns Hopkins University to dgmonstrate that
computers are invaluable in space technology and medical research He
. points out that in the future, personal computers will becomeassets to
g . everyons's daily life.

BPN 184302 — Hardware and Software .
15 min./Col./Oct. 14'84/Aduit, Gr. 7-13 , =

Hertzler traces the history of the computer ard discusses its hardware—the

; physical components that make up all computers: igput. control, logic,”
memory, and output components. He defines software—instructions to the .
computer—and dlfferentiates between programs that the operator invents
and pre-programmaed instructions that interpret and transiate programs for
the machine. : -

™ 4 BPN 184303 — Speaking the Language ‘ \ M
15 min./Col./Oct. 14'84/Adult, Gr 7-13

: Guest'Nikki Barthgn teaches Hertzler a few words of basic computer
vocabulary on he®home computer, and they run a few simple programs,
K using the words enter, run, print, and data. She runs a program, using a
simple lgop to illustrate the enormous potential of the machine.

. -BPN 184304 — Data Processing, Control, Design
S - . 15 min./Col./Oct. 14'84/Adult, Gr. 7-13

Hertzler explainé’that different kinds of co ters fulfill different functions.
Data-processing computers kpep track of iumbers of names; control
computers are sensitive to changing situgtions, and can maintain building
temperatur report weather conditipns for small airports, and design -
computers ruff theoretical simulations t gredlct {he outcome of events.

BPN 184305 — For Befter or For Worsea - - et

15 min./Col./Qct. 14'84/Adult, Gr. 7-13 ,
o Nicholas Johnson, a consumer advocate in the field of.electronic technology,
R v explains that because 50 t0.75 percent of North American homes wili be

equipped with-icrocomputers within a few years, itis Important to begin
# iearning abdut th otential problems and bgnefits. Gary Glass, an executive
in the grocery busin who uses microcomputing, describes the way it has
. benefited his bugingss. o e

. BPN 184306 — Extendlag YourReach ——
15 min./Col./Oct, 1 /Adult, Gr. 7-13

. ~ To illustrate the potentlal benefits of a pe al cognputer, Ed Skellings uses a
microcomputer to teach postry, a paraplegic s microcomputer-based ,

hid . .deavices to operate the radio, read boogband talE‘on,thelephone; and
- v students share Information through computers tied in with their telephone
lInes. T ’
. - o
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SERIES TITLE: SINGLE PROGRAMS . *

BPN 153002 — Let’s Play Technology
20 min./Col./Mar. 21'82/Teacher Ed.

* . This animated flim explores some of the Issues involved in the increased B}
dependgnce on technology, both jn the schools and in society atlarge. The .
. critical choices that teathers have to make are dramatized in the context of 4n
unusual game-show set in the near future

- BPN 153003 — The Electric CUrribulum
40 min./Col./Mar. 23’ 82/Teacher Ed. ; .

Host, Lister Sinclair, talks with Sister Bede Sullivan, professor of educational
media at the University of Victoria, and Gordon Thompson, manager of
Communlcations Studies for Bell Northern Research. Their conversation
"explores a wide range of issues relating to the use of media in the curriculum.

- SERIES TITLE: UQDERSTANDING BEHAVIOUR IN ORGANIZATIONS - '

BPN 137606 — Coping with Techno!ogy Beyond Bureaucracy, Towards a

New Democracy .

27 min./Col./Unlim./Adult )
Pro ren Behfnis, President of the University of Cincinnati, and futurist J .
Buckminster Fuller discuss industrial and organizational change.-They ’
explain why organizatlons must stop trying to hold on to the past, focus on the - 4
world around thegg, and follow technological change through to its-logical
end. .

A oo )

SERIES TITLE: VIS . /

BPN 151207 — Biilfn Dollar Bubble

e’

89 min./Col./June 3'82 . .
, Stanley Burke hosts a dramatization of the Equity Funding Insurance - - =
Company fraud, the'biggest computer fraud of our time. To meet the
" expectations of their auditor, Equity management provided him with a
fictitious annual-income figure, based on préjected income calculations. The .
- gap between teality and fact widened into a $2 billio fraud when the l
company began inventing policy-holders té sustain the deception. " - : .
Afterwards, Burke discusses computer fraud with a panel of experts.

~ BPN 151211 — Dawn of the Solar Age ~
« 59 min./Col./Nov. 8'82/Adult -
Vista examines several projects to harness solar energy, includingthe use of
photocelis, satellite and microwave systems, methané made from fast-
¢ ® growing plants, wind, waves, and the spectacularly effective QTEC (Ocean v
Thermal Energy Convelsion), a process first developed in the 1930s. -\

BPN 151217 — Thé Entertaining Electron '
59 min./Col.7Jan. 23’84/ Adult

This British documentary, based on the 1875-76 Faraday Lectiufe, explores

modern tglpvision technology rexplaining how television works,jand outlining

some of medium’s amazing capabilities for instant informatifn transfer. .

Stanie e, who introduces the program, discusses Canadafs Telidon -

project John Madden of the Department of Communications .

7,‘::?

y thanks to Kathryn McFarIane and Barbara Peck of TV Ontario for
fiing this list. '

r

ORGANIZATIOF%S AND USERS’ GROUPS .

ECOO (EDUCATIONAL COIRUTING ORGANIZAT%ON OF GNTARIO)

ECOO . =

" ¢/oSue nt . -,

OISE-ME . ~ ‘.
252 Bloor St. W. . . ,
Tomonto, Ontario * . -

MS5S 1VE ’

ECOO is providing leadership for educational computing in Ontario. We
highly recommend joining ECOO for newsletters and conferences.

CEAB (THE COMMODORE EDUCATION ADVISORY BOARD) .
Supplies educational software to Commodore dealers who are te make it % o - 14 L
avalable to teachars for copying. i . Ty
- . ,’
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APPLE-CAN
. Box 696, Station D \
9 . Willowdale, Ontario . ’
- . - M2K 2P9 . £
e " ———_PETPRIME
T . %e/0 Guy Leger
Metrgpolitan Separate School Board
146 Laird Dr. “
To nto. Ontario A N
3v8 ) ’ ’
“\\\ < ‘ - ~IRS-80 USERS' GROUP : . .
. Eastern High School of Commerce
T~ 16?§{n\é-ue '
\ Toronto, Ontario ~ ' A
— M4J3T2 o '
T TORONTO PET USERSGROUP- - - ——

ership Secretary
Cr?nr:bﬁmenja 3-1645

CONTINUING EDU?)A‘(O%

Although post secondary school institutions in Ontano offer emﬂent courses
in computer sdlence ahd data processing. wefeeHhe-toqumg méetthe
specific neads of teachers who wish to learn to usecomputers inthe .
ciassroom. Dug to the high demand for teacher training many other colleg\s\
- and urtiversitie8 are developihg such courses. and readers shouid check with ""x_
their local institutlons as well as thé facuities of education.

« . SIR SANDFORD FLEMING COLLEGE (Peterborough) o

<%

@

Two cburses may be of interest: (1) An Introduction to Word Processing, (2)
- introduction to Programming in BASIC (on the PET 2001 microtomputer).

‘BROCK UNIVERSITY (St. Catherines)

"Computer Science for Teachers" is the first of a planned three year course
designed for the beginner.

*

LAMBTON COLLEGE OF APPLIED ARTS AND TECHNOLOGY {Sarnia)

Mdnagemem Déve!apment Seminars are offered for many areas.
3 ‘Microcomputer Programming™ 1s a three-day semmar (cost$150) which may
be agood introduction to programming

- == #

OISE (Toronto, and regional locations)

Three of the many &urses offered include 1503 Introduc’uon to Computer .
Applications in Edudatian’, 1515 “Computersm the Curriculum™, and 1517
“Pergonal Computing in Educatron The latter course requires some

. ) ‘elementary knowledge of programming. v -
- d

r

e : - YORK UNIVERSITY (Toronto)

."Intraductionto Computer Science |” uses Pascal, a language impiemented
" ah some microcomputers to introduce programming concepts. A new course,
pianned during the winter of 1981, was de d specifically for teachers.
interested readers should cohtact Atkinson College for information.

THE UNIVERSITY OF WESTERN ONTARIO (London)

. Two courses are of interest to educators: (1) Data Processing | and'll and
4 Specialist deals with microcomputers for computer science and data

N processing teachers; (2 )Secretarlal ofters a full component in word

processing using Commodore microcomputers. .

A complete literacy course is offgred in any location in the province. The

course Is of one month duration. Lectures are given one day per week and

microcomputers are provided to practige skilis learned. (Costis $225,

including the rental of the microcomputer). Contact J. Walsh, Coordinator 6f
- Business and Computer Studie, for more information

.,(4
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UNIVERSITY'OF WATERLOO (Kitchener-Waterloo)

The Waterloo Computing Seminars Department offers three workshops for
- teachers interested in Lnicrocomputing,

(1) Structured Programming and Migrocomputers. A three week course
v designed for teachers with some knowledge of programming. A one
. day lecture Is followed three weeks later with a final two day course.
During the three week perlod the student is given a PET
» micrecomputer for writing of course programs.

"+ (2) Computer Concepts is a 2 week course defigned for the beginner.
. Three lectures are givén during the two weeks. Between classroom
sesslons they are given a PET to experiment with problems, games
and sample programs.

(3) Hardware Design and Interfacing Techniques for Microcomputers is

* athree day course intended for teachers with programming
experience. A special interfacing board is used to teath internal
strugture of the computer and input and output devices.
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ACOUSTIC C%UPLER

ADA %
ADDRESS
ALGOL

ALGORITHM

AND
ANALOG COMPUTER
ARL

ARRAY
ASCll

ASSEMBLER
ASSEMBLY LANGUAGE

AUXILIARY MEMORY
BASIC

. _BATCH

BAUD

" addresses or names of each memory location

-

| | GLOSSARY OF
\ COMPUTER TERMS

. it's useful to the people that name them, | suppose. If not, why do things
have names at all?”

Lewis Carroll: Through the an Glass

people use to impress their friends aRd misuse to confuse their enemies. It is
neither a definitive nor exhaustive listl At the very least, it should enable a
beginner t6 “intertace” wnh any computer cogniscenti. :

This glossary éﬂempts to expose thé\major buzz words whioh computer

See also MODEM. Adev.ce which allows you to send and receive information
over atelephone line.

A new*c0mputer language developed by the U S Department of Defense Itis
a structured language similar to Pascatl. It was named after Ada Lovelace.
Lord Byron's daughter who was a major inteliectual mspnrat:on and patron of
Charles Babbage's Analytical Engine

Memory locations are systematically numbered Theséhumbers are the

(ALGORITHMIC LANGUAGE) A computer language developed in the late
50's and early 60's Itis primarily used today as a standard for devéloping
more modern languages

A step by step procedure for performing some function A programin an
algorthm.

N €

A logic operator used in formallogic The result of an AND o tor s true if
all connected statements are trug, otherwise it 1s false. The concept is also
found in logic circuits See also NAND. OR. NOR. .

% '!
Represents numbers in continuously variabie states such as voltage as
opposed to digital computers which represent numbers in discrete form. See
also digital computers

(A PROGRAMMING LANGUAGE) A programming language invented by
I.B.M.'s Ken Iverson. Array manipulation is very easily peMormed with APL. It
IS also a very symbolic language. It 1s primarily used in education and science

An ordered conechon of numbers or letters which can be referenced by their
position in the collection.

(AMERICAN STANDARD CODE FOR INFORMATION INTERCHANGE] A
standard code for storing and transmitting data.

A program which takes assembly language and translates it into the
cgmputer’s machme language c0n5|stmg of numbers Itis in a sense a special
compiler

. »
A low level language which represents vety clbsely the computer s machine
language. It uses English-like short form's which make it,somewhat easier to
read

Refers to disc or tape storage as opposed to main memory storage
'¢

(BEGINNER'S ALL-PURPQSE SYMBOLIC INSTRUCTION CODE)."A -
computer language most commonly used in educational settings

A Batch System allows for the processing of many programs one after the
other without any operator assistance Itis-oftenfoundin systems wherg card
inputis used.

The number of bits transmitted per second, thus it is the rate at which
information is transmitted The average typist types at about 100 BAUD.
Computer terminals transmit at rates‘ ranging from 15 BAUD to 20,000 BAUD.

Al /;
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\ BENCH MARK
~  BINARY
BIT

BOOTSTRAP

BUBBLE MEMORY

BUG
BUS

BYTE

CENTRAL PROCESSING
UNIT

CHIP
coBOL

CODE

jCOHPILER

CORE -
. COURSEWARE

cPU

CRASH

CRT

CURSOR

;- CYCLE TIME .

A fixed point of reference, i.e. amount of time to process a problem on a
specific @mputer. This time can be ysed to compare speeds of other
computers on the same problem.

Pertaining to two. Binary numbers use bnly digits 0 and 1.

Contraction of Binary digit. The smallest\unit of informationinac mputer,
having only two states and usually repres&nted by either 0 or 1.

Literaily to pull oneself up by the boots. in computers, ashort program loaded
manually or automatically into the computeXs memory which starts the
computer working.

A recentiy deveioped device which stores dataat the molecular level. It
provides more memory at less cpst as welias p q,ucing size requirements.
7

A error in a computer program
/ "

An electrical conpector uséd to transmut gnals fram several devices to

severagl devices W sf’:thm a computer

A group of 8 Binary digits. One Byte stor%pne_char

See C,PU. s . ‘ -
. 3 \
g;

A thin piece of silicon about¥ square centimetre.in size. It contains up to
thoysands of electrical circui elements. Chips are located \nan IC and have
made miniaturlzation of the computer possible.

» h ]
(COMMON BUSINESS ORIENTED LANGUAGE). A computer language which
has been used in business since the early 1960's. It is a system designed to
handle large volumes of data.

Refers to the program a person has written Used tn such sentences as “This
code is abunch of garbage.”

A sophisticated program which translates a program written in 'English-like”
words into machine words i.e. code that a computer can understand The

_. code produced by the compiler is called objectcode.

Refers to the main memory of a computer. In the 1960’s and 70's computer
metnory was made out of thousands of littie do-nut shaped cores each of
which stored one bit 2f information

Programs written specifically to be used by students to aid in learning and
understanding some courS$e or subjett being studied.

Centrai Processing.Unit or the guts of the computer. It contains the arithmetic
unit and logic units which perform the computing functions.

A crash occurs when a coPnputer malifunctions an& stops runnihg. Computer
operators and programmers appear very flushed after a crash and invariably
deny any responsibility. -

(Cathode Ray Tube): the T V. terminal by which the computer displays
information.

*

A symbol placed on the screen to indicate where the next characler you type
will appear.

The amount of time a computer takes to fétch and decode an mstruauon‘
(instruction cycle time) and then to éxecute the decoded instruction
{execution cycle)

The material a computer uses to calculate with. Usually consists of col!ecuons
of numbers e.g. student marks orwords e.g student hames

To correct gftors (BUGS) in a program. The process of debugging,a program

often consists of replacing incorrect code with other code which is not as
obvlously incorrect until the user tells you.

. o . 77
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DIGITAL COMFUTER A computer which processes data stored in discrete forr such as binary
diglts: In contrast with arf analog computer which processes data in .
continudus form such a fluctuating voltage. This difference is best illustrated
by contrasting the digital clock to the traditional wind-up clock.

s
.

DISASSEMBLER A program which translates mac\mne language code into ass%mbly Ianguage
, - See also ASSEMBLER

DISC {DISK) . Similar In shape to a musical record but without grooves, used for storing .
information. The metallic oxide coating allows information to be stored .
magnetically.

DISKETTE (Aiso FLOPPY DISC) A small 8inch or 5% flexibie disc normally used with

F microcomputers.
DISK DRIVE ' Hardware which rotates the disc while readmg mformauon from or writing
) information onto th& disc.
DOS . (DISC OPERATING SYSTEM) A coliection of programs stored on disc which
. when executed-allow the computer to access the disc. .
DOWN Opposite of Up. The state of acomputer when it is not functioning. Computer
. Science students will confirm that computers go down only on the day

assignments are due. ¥ 3 . -

EDITOR A program which aliows the operator to edit textual information e.g. change
letters, insert and delete lines etc.

EPROM (ERASIBLE PROGRAMMABLE.READ-ONLY MEMORY) A memory chip which

, may Be reprogram med after erasing the memory with ultra-violet radiation.
EXECUTE To make computer carry out the instructions rndlcated in the program
. FILE ’ / The orgamzatronal unit by which information is stored on a dise or tape.

information may be accessed.fromany pgrt of arandom access file. A -+
sequéintially accessed file allows for access only sequentially starting at the
beginning and processlng to the end similarto a cas;ette tape.

FIRMWARE is software which attempts to perform functions whrch would otherwise be
- " done by a hardware device. .
[ ]
FIXED POINT ARITHMETIC Arithmetic invoiving only whole (integer; numbers—no ractions. This may be
. arestrictive feature of a micro-computer fﬁhguage e.g. integer BASIC. ltis
1 used often in programming games. '
FLOATING POINT Arithmetic involving decimél fractions. This is a necessary feature for ,
ARITHMETIC scientific and business applications.
FLOPPYDISC See DISKETTE, : - -
FORMAT To speclfy the form in which data Is to be stored or written.
FORTRAN ’ _ (FORMULA TRANSLATOR). A computer language originally designed for
+ scientific use, but has many other areas of application now.
GATE An electronic device which has only two states e.g. itis either open (allowing '
current to flow) or it is closed dependlng an inputto the gate. B
GLITCH An error caused by noise or mterferbnce ontheline when data is transmmed
Yo or from a comgiuter. .
HACKER A person who spends all hls time programming a computer He is usually
capabie of fixing any computer problem you rrgght have but is unable to
communlcate to you how he did it. .
! HARD COPY Information printed on paper. “
. . , !
HARDWARE . The physicai equipment such as eiectronic, eiectrical and mechanicai devices

%

which make up the computer (see SOF;I’WARE)

1
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HEX Short for Hexadecimal Arithmetic. Co%?tmba‘sé 16. Counting in
groups of 16. The letters A, B, C, D, E, F are used as unique symbols for 10,
' , 0 11,12,13,14, 15, \
HUNG . s In “the computer is hung”. The computer although not stopped appears {0
be doing nothing and does not respond to command. Usually caused by the
processing of an infinite loop.

(INPUT-OUTPUT DEVICES OR DATA). A device which is strictly input would
be a card reader. A line printer is solely output. A video display unit could be
. both input and output device. As data: informatio into or out of the

* computer. .

/0

ic ¢ (INTEGRATED CIRCUIT). A very small 2 to 3 cm. black plastic or ceramic
device which contains a chip. Many metal connectors extend from the IC and
they aliow the chip to be connected electrically to other devices. See alsé
CHIP. )

INITIALIZE : 1) In programming, to give a variable a first vaiue.
- . 2) Toinitialize a disc: to set up a disc so that mformation may be stored and
found on it. ;

INSTRUCTION A syntactical unit in machine language proérammmg. It specifies an operation
to be performed. It contains an operator or command and one 9r more
operands or objects to be worked on. a

INSTRUCTION SET All those machine ianguage commands whs&h a computer is capabie of

. executing. ..

- .

v ~ -
INTEGRATED CIRCUIT SeaC. & . .

INTERACTIVE A computgr system which responds immed ately to the uset s keyboard input.
MicrocomButers are interactive. Contrast to Batch process.

INTERFACE . ’ A ghared boundary.
s As averb: To join together in order to work as one unit

. As anou device which allows a computer to communicate with some

\ R ternal device.
- by d .
INTERPRETER A computer prégram that transiates and executes each source language
instruction before going on to the next instruction, i.e. BASIC is usually an
. interpreted language. R

K Is a symbol for 1000. it actually stands for 2= 1024 It is most often used to
measure units (usually bytes) of memory asin “This is a 16K memory board”.
This means that the memory board has 16384 storage locations.

KEYBOARD ] ' B The typewriter-like keys ona gomputer terminal.

KEY WORD ’ In progr‘amming, a word which makes up part of the comput Ianbuage’.
in infOrmauon retrieval, a word which allows access to a subfect area.

LINKER A program which connects several programs or subprograms together so
N they may function as one unit. In compiied languages a linker program is used
te connect the main program and all its subroutines togethBSb‘

LOAD Usually meansto copy a program into main memory in order fot it to be
executed . -

Lsi : (LARGE SCALE lNTEGP(ATION) refexgto the process of putting a Iarge
- - number of electronic circuits on a very small chip. (Also VLSI),

PAACHINE GODE The language written in binary numbers which a computer understands. All
) programs wrltten In high level language must be translated into machine code
— . to ba#dxecuted.
MACHINELANGUAGE See MACHINE CODE. ' :
MACRO As In macro Instruction, refers to a single instruction which is equivalent to
, many smaller Instructions. e.g. A multiplication instruction might require the
computer to feleh, subtract, shift, and add, etc. , -
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MAINFRAME Usually refers to the central\gcessmg umt and central memory of a !arge
computer. : \ )
MEMORY A device whlch stores informatign. Memory is broken up into a number of

locations each capable of storifig one unit of information. These locations *
have numbers associated wiyn them called addresses which allow a computer
to locate a particular unlt of information. .

MENU ' .. Alist of options usually given at the beginrilng of a program

MICROCOMPUTER A computer which is not significantly iarger than a bread box. An innovation of
L. the mid 1970’s made posslble by the miniaturization of the chip. /

MICROFICHE A photographic negative film containing miniaturized photos of pages of -

Information. This film is read with the aid of a machine. /
MICROPROCESSOR The chip found ina m«croprocessor whtch contains the CPU. s

e.g. Z80 processor

6502 processor .
¥ -
MICROSECOND One one millionth of a secd or 10-% seconds / -
MILLISECOND One one thousandth of a second or f0-3 seconds. » .
MINICOMPUTER A computer :nhose word iength is between 8 and 16 bits and at the same time
: is larger than a bread box but smaller than a telephone booth.

MODEM ) (MODULATOR-DEMODULATOQ), A device which allows you to send and

receive computer information over a telephone lne
MONITOR 1) A program which supervises and verifies the execution of agﬁ'ogram. An

operating system may be referred to as a Monitor.
N 2) Atelevislon set speciaily designed to be connected to computer (no
channel selector).
NAND ! A logical operator which is the opposite pf an AND operator.
NANOSECOND 10-® seconds or one one thoysand millionth of a second.
NOR"’ . Afogical operatqr whichis thé\opposite of an OR operator.
. R
OBJECT CODE The original program (source cotie) written, say in FORTRAN, is translated
: into machine language code called'Object Code.

OCTAL ; Base 8 Arithmetié. counting in groups of 8 rather than in groups of 10.
ON-LINE To be connected directiy to gcomputer allowing for an interactive mode of

computer communlcatioft.

™~
OPERAND Somewhat hke the object inan English sentence. the number being operated
’ on. .

e.g.Inthe procesﬁ”fmding the square root of 9, the operand is 9, the
operator is “square root”.

OPERATOR Somewhat like the verb In an English sentence. )
e.g. In adding 2 and 3, the operator is addition, the operands are 2 and 3
OPERATING SYSTEM {0S) Sometimes referred to as a monitor in smail computers. An operating system
Is a collection of programs which allow a person to use the computer.

OR A logical operator connecting two statements. If either or both statements are

. true the result Is true, otherwise the result is false.
OUTPUT B See /0. .
PAGING . The process of dividing up a program into segmeots s0 that part of it will fit

~ Into memory in order to be executed. .

PARALLEL " (As opposed to serlal). Two or more things happerting at the same time. For

\ example, a parallei !nterfac?\handles several electrical signals
‘ - simultaneously.
( .
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PASCAL
PERIPHERAL

PICOSECOND
PIXEL

PLAN

PORT
PRINTER

PROGRAM

PROGRAMMER %

PROM

PROMPT

‘"QUEUE

’

RAM -

RANDOM NUMBER
GENERAT

RECORD

REGISTER

RESERVED WORD
RF MODULATOR
ROM

RUN

SAVE
SCROLL
SERIAL

SOFTWARE

J

1]
*

A structur‘ d programming language devaloped in the early 1970 s. ltis
available rgn most mrcrocomputers

Devices co\’lnected to a computer for storage or communication, e.g. line
printer, card reader, disc drive. j

10-12 seconds\ene one-billionth of a second

\
Short for picture element This is the elementary dot displayed enaT.V.
screen. Letters when displayed are made up of a combination (matrix) of
pixels. y )

(PROGRAMMING LANGUAGE 1). A st'ructured programming language
developed and supported by IBM. . .

The partofa computer towhich a peripheral device maﬁf be connected.

A device which prints characters'on § aper.

Aline printer prints an entire line of ¢haracters at once.

A serial printer prints one character ata time. Printers may be tractor fed
{paper with holes along the sides) or friction fed (unpunched paper).

A series of steps for solving a problem written in some programmmg
language. See also ALGORITHM

A persin who writes computer pragrams whrch work.

Once tructions are programmed into this chip, they may not be
changed. It is then used only to read instructions from. Data may not be stored
in PROM. -

A symbol appearing on a computer’'s screen indicating a response is required
from the operator.

In large’computer systems handling many programs programs are piaced in
a queue to await processing.

(RANDOM ACCESS MEMORY) One may read and aiso store information in
this memory e

A program. when executed, produces numbers which can not be easily
predetermined. These numbers in turn may be used in computer games, for
example, to provide random outcomes

if a data file is considered to be a page of fooiscap, then each iine on the page
is a record. Records are referred to by number and are essentially a collection
of related data elements.

A special memory iocation set aside for particular operations such as hoiding
the memory address of the next mstruction to be executed.

* a

A word which may not beused asa vanabie name, because itis part of the
computer language.

(RADIO FREQUENCY) A device which aliows you to use an ordinary TV set as
a display terminal for a computer. i

(READ-ONLY-MEMORY). Instructions are permanently' imbedded in the chip
One cannot write or store other inférmation on the chip

To execute a program. .

To copy a program from memory, and store it on disc or cassette tape.
To move all taxt on the screen up to aliow moré to be inserted at the bottom.

One after the other. A serial interface handles one bit of?'rtormation atatima.
(See also PARALLEL). .

Any program or set of programs whichrunon a computer. (See also
COURSEWARE).
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SOURCE CODE
SPAGHETTICODE

‘STRING

SUBROUTINE

SYNTAX

TELIDON
TERMINAL

TEXT
TIMESHARING

ue -
USER'S GROUP

VARIABLE
VIDEOTEXT

V.L.S.L

_WORD

asyntaxerror,

The original program written by the programmer. (SeQJBECT CODE).

Any program whose logical flaw traces out a path which resembles a bowl of
spaghetti. .
(s

A sequence of symbois consisting of either characters, letters or numbers.’

A Subprogram or procedure.

Programs are often made up of sets of previously prepared routines. These
programs may be called upon many times to be executed thus providing
Iclency In programming

The rules of grammar ofa Ianguage If the rules are not followed then get- you .

The brand name of a Canadian videotext system.

A typewriter-like device usually with a TV screen attached. It aliows you to
communicate with the computer. A computer may have more than one
terminal

A “dumb” terminal has no internal memory itis simply and tnput-output

" device. An “intelligent” terminal has an internal memory. it may be a micro-

computer capable of performing functions of its own while still being attached
to a larger computer.

Y

!

Data other than numeric ' -

In a large computer system where mani« programs are compettng for
computer resources each program is moved in and out of memory for a short
tima in order to be executed. Thus many users can use one computer
smu!taneouéy . . -

Opposite of Down. The state a computer is in when everything is working
propetly. When a corfiputer has gone from down to up, some programmers
have been known to smile.

A group of people using the same computer equipment. User groups are
encouraged by computer manufacturers to promote exchange of programs,
information and ideas. g

A name for some quantity which might change ln value during program
execuﬂon

A video text system transmits and drsplays textual and graphrcal information
to and from a central computerand a TV in the home

(VERY LARGE SCALE INTEGRATION). A design technology for computer»
chips which aliows for extreme miniaturization of many electrical cjrcults ona
chip. . {

A sequence or group of bits treated as a unrt and capable of being stored in
one memory location. | o

“The questlon is”, said Alice, "whether you can make words mean-80 myny
different things.”
“The question is”, said Humpty Dumpty. "whlch is to be master—that's all.”

Lewis Carroll: Through The Looking- Glaffi

-




