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" ‘The- handbook strésses the need for teachers a

T Dy

3 -

- administrators to prepare themselves for teaching in ‘the

ot
»

? 4

A
{
itk

age of computers.- Teachers and administrators:must be

- willing,ﬁo become gomputef.literate to provide a relevant .. v

IO NP

i

" ‘education for the present or future generatiops‘of

studehts. ‘The séudents of today need to prepare for jobs - . a

D e o S

in the "Informatlon Age“ or "Informatlon Revolutlon“ which

.w111 transform soclety in the next twenty years. ) R e
- » ot bd -

S~ Y
.« . . ~

The main purpose of thlS handbobk is to make - A

educators aware of ‘the need for computer literacyland N
' F : ¥ A » A
o T ﬁbrevide an opportunity for them to acquire a general
; el knowledge of computers,.their uees'in society, ae«well,es

.appllcatlons An educatlon._ All teachers redardless Of ’

”;subject spec;allty need to become computer 11terate 1n_  . Ty
1_order tp integrate computers into their teachlng_strate- ;

' The handbook is divided into ten chapterl; The ."f S
? ﬁirst 8ix chapters intro@uée the reader to the t m '

? computer literacy, defines it, and presents‘basic Lo~

—_ A——— e r L

information about computers, computer languages, program—
ming and .some soc1a1 problems that have arisen or are
being exacerbated by the widespread use of computers. The

remaining four chapters are desiqned to inform the reader. . s y#
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about the educa):ional appliéa_tions of .computers - their’ *
o N - ' . - e )
uses and limitations. The writer recognizes the need \

4;" for in-service "education to precle'de the introduction of . = .

computers into échoo:l_.s.' _If computers are to be utilized

- . : * ‘ » - -
to the fullest extent and today's students are to become .

“ .

-cémphter literate c.{tizens,_' then teachers a\nd adminis- .’

© trators must become kn,owledgeébie of c.oinputé:g,-"their o P

* .'The writer believes that this h

offer t_:eaéhers and priﬁcipals an opportunity to acqui;:e 3

[

usés in society ‘and. their; educational appliqétions.

andbook will

*

a genéral knowledgé of computers and. their use s
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~CHAPTER T °
) . 'u . ‘ . . N [ . 4 , K "'
- GENERAL INTRODUCTION . e

A Brief History of Computers

A modérn computer is an electronic device that man-

,ipulates symbolic information according to specific instruc-

tions called a program. Howevet, computers of a ‘sort have '

existed for milleniums. The abacus was the firstiaenefal

v

purpose computer and its use spread from Chlna to-the western

world.' 'It was. adapted by the Greeks and the Romans and

survives in the present century.
" As the "dark ages“ came to an.end and exploratlon
and trade rev;ved, a need for calculat1ng devices arose.

o

A number of calculating machlnes were devised. In 1614

Napier's "rods" or "bones" appeared. Invented by John

Napiei, this machine made multiplication simpler for the
opetator. - . ‘ |
. In 1642‘B1aise.9a3cat invented'a mechanited

adding.maehine} It opereted in a manner.similat>to the
odometer of the modern automoblle. - .

In 1694 Gottfried Wilhelm Leibiniz developed a
machine that could multiply and divide.

In 1725381&13e_80udh0n constructed a loom that
was controlled by holes punched in a roli‘of paper. The(

holes in the paper controlled the pattern of the weave.

Bouchon's ideas were advanced ' by ,Joseph Marie Japquardf

(

PPV
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‘He uséd punched cards to control each llne of the‘weave.
The cOncept of a programmed machlne was now a reality.
- In 1823 gharles Babbager presented his 1deas for
the .construction of a "dlfference englne ‘whlch could
"compute logarithm tables. Before the dlfference engine
.‘weeicompleted, he'sterted work on an "analytical éngine“f
'{ - The proposed-enalytical engine had many of the characterj
| istics of modern computers.’ Informatlon would ‘be lnput
u31ng punched cards, 1t had a memory, and information would

.‘

be output on a prlnter. The technology to produce such a
i

'sophlsticated machlne did not exist untll the Twentleth '
Century, so the analytlcel_englne was never bullt. |
... , Rules of logic developed by Géorge Boole, khown |
‘.as'"Booleao Logic“; were tozbecome/pzrtlcularly useful
'for computer applicatioos. Boolean logic is haeed on
time-felse conditigné which can be represented by an J\' l
off sthch thefpresence or absence of an electric curr:%t,
or the prese e or absence of a hole 1n a. card ‘3,

n 1890 Herman Hollerith constructed a machlne for

caléﬁgatlng data for the u.s. Census Bureau. The machlne '

- udkd punched cards to input the data. Eachatlme a steel
pin 'passed through a hole in the card,-an electronlc cir-..
cuit was completed and another number added to the counting
dral " He completed the population COunt in only six weeka.

. The Censua Bureau had predicted It would take 12 years..'.,

£~

. W s Bty ol

3
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- A 51gn1f1cant development 1n computer technology

' ‘ was the 1nventlon'of the vacuum tube 1n 1904 A vacuum
“ LR > “

S ' R tube ampllfles electrical s;gnals mak1ng 1t p0551b1e toﬂ

s
AN

‘use electrlcal 1mpulses to process numberb. L f . ‘.ﬁ

s T, 2 {,'- - In 1939 the flrst electronlc dlgltalvcomputer

4

was bullt by Dr. John Vlncent Atanasoff It used vacuum

' . ]- !

o tubes and di&ltal numbers

.

< - . . ‘ c RV
A :

A

11 5-Mark I. it was*a huge machlne that used electrlclty to\

The many moving parts caused )

woqg mechanlcal relays.

frequent mechanlcal fallures. '_, -

®

- In 1946 another "elephant" was comgleted.; It ‘was .

known as the Electronlc Numer1ca1 Integrator and Calculator

b c(ENIAC). ENIAC was capable of maklng computatlons 1000

1 - B . ’ N

\

‘ ! ) [ S o . * .\ ° 3
. Parts of the computer b@d.to be rewired to prodxam 1t. o
N N

The 1nventlon of the translstor in 1948 led to
the conetructFon of smaller computersJ It could amplify - .
electrlcal 31gnals w1thout produczng heat and therefore .

D S U ¢duld be placed much closer together thai vacuum’ tubes.

Aos )

ZA. -:’ ' In 1944 a Harvard Univer31ty team completed the 1}:5f

. S 3

times faster than any other machine available at that time:

"

subject "to burn-out.

F

0.

"

L

. -t A o e ' :
: In 1949 the first compyter capable of storing

K » o programs was «completed, the EDSAC. .It uged paper. tape-

e

Tran51sto£ s“are also much.mdre reliable since they are not ¢
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for input‘a;d a teleprinter for output.
In the 1950's the first computers were marketed

commercially and in 1959 the first integrafed circuit

was produced on a silicon chip. By 1970, it was possible

[ 2

- to olace lopo:traﬁsistors on a single‘chio and in 1979

microchips containing one quérter of a-million transistors
were available (Evans, 1981). The integrated circuit

led to the development of m1n1 computers in the 1960'5..
vy .

The production s the 8080 sillcon micro- s

processor ch;p by Intel in 1972 led to development of theA

: mlcrocomputer in 1975.

-
. LY

Since 1975 the world has experlenced a

revolution.in the production and sale of microcomputers.

In 1977-78 Radio Shack (Tand§)~ahd Commodore began

,merketinq microcomputers; They were joined in 1979 by

Aﬁble, Atari and Taxas Indtruments. The microcomputer of

l the 1980's is smaller, more powerful and cheaper than

ife.giedecessorsf The ayailabilipy of numerous peripheral

devices has increased the microcomputer's usefulness in

- a number of applications. Education is no exception.

Development of EducatiOnallApplicatiohs of Computers

*

'y

short. During“the 1960'§ a major effort was launched to
harness”the educational potential of computers. Many

'." ) X '-‘_.' ’ ,\ '.I'.'.

i

The history of computers in education is relatively
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: L Lo
. millions of dollars were spent to launch an "educational

revolution"‘which‘waé always perceived to be "just around

:the corner" (Coburn, Kelman, Roberts, Snyder; Watt, and
: . .-

Weiner, 1982).
Among the most publicized early projects were:
L) .

- The "Talking Typewriter", which was
supposed to effective®y teach reading
and writing to two and tHree year olds.
The cost per learner was astronomical.

- I,P.I., "Individually Prescribed - .
. Instruction" project, which created a -
". set of elementary school learning
objectives and programmed a computer
- " to provide daily tests ’and lesson
' - assignments for all the students in a
: Pittsburgh elementary school. The
project made a point of including no
18arning objectives that were not
readily measurable. Grammar was in-

writing was not.
- The activities of Patrick Suppes at
N Stanford University who predicted that
in the future every child could have
..»a personal tutor as brilliant,
patient and creative as Aristotle.

{Coburn .et al. 1982, p. 170)

/#/’/) + cluded in the currlculum, creatlve
¢ §

Coburn et al (1982) identify several reasons
why these projects (later knovn as computer assisted
instructlon) failed to become a sxgnlficant on-goang part
-of.elementary and plgh school programﬁ in the slxtles;and .
early seventiest The cost of computer hardware,réquired
to reach masses of-studen;s as well as the high cost of

9
- developing good quality educational software were much too
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high. The cost of proviQing a computer terminal to a '
. \ A , -

-school was many times greater than the cost of a micro-

computer. It was also frustrating to operate a program

“on.a timesharing network because when the "host" computer

N

was "down", all terminals in the school ceased to function.
If a school has several microcomputers available, it is
unli&ely that an;?mo e than oné'will,bgeak down at one
tiﬁe. Classes will. t be ihterru§ted because of the -
ilure of a single computer. .

other-pr;blem was céeated by the early bomputer

advocateé‘themselves. Their rhetoric about computers

. being better teachers than humans was offensive and

\t{si;ed fears amongst the teaching profession that their

>

jobs would be lost .to computers and technicians. Some

of these fears could have beén'eaéed by providing adequate
teacher training. No org;nization seemea williﬁg to
recognize this need or provide aAremedy for it. It(is
unlikely that any innovation will be impiemented suc-
cessfully,in the schools unless teachers and school
administrators are informed about the materials and
equipmené thaﬁ.is essential for 'its implementation. wﬁen‘

the CAI proponents failed to address this very obvious,

weakness and continued to press their exaggerated claims,

" the result .was failure to be‘succgééful in even a modest

————— e v

way L]




o A v YR £ Eieemh e na

7 ' 2
« |

The failures of the sixties can be a lesson for

-

us in the eighties. The microcompu£er boom haﬁ.creafed
new life for the advocates of compuierized instruction.-
Computers are now avéilable to schools at costs of less
that $1000. According to Latta, Dunn and Stevenson (1982)

there were approximately 35,000 micgocomputers in use in
Canadian schools and about 100,000 beiqg used in S.S. s
'lsecondary schools in 1982. Latta ep al. (1982) also -
report. that the number of computers\used in American junior

.~

_and senior high schools is expected to reach 400,000 by T

1995. A public statement by Ontario's Minister of

Education promises every child in Ontario access to a
computer by 1990. i
-

If the effort to introduce computers into the
schools in the '1980's is going to be .more successful than
the attempts of the 19§0's, then there is a need to avoid

problems that led to failure of_ earlier efforts. The

.
¢

microcomputer makes cheaper hardware available, but along

\ : . -
with the hardware there must be good quality software as

Teachers must have'an opportunity to learn about
&~ ’ . A} ’
how‘xhg'compUter can be used to enhance and supplement

human instruction. The advantages of using a word ™

proceésbr.for creative writing, or a statistical package

*

-

v 5 s e e . T A ALY e ¢ R et A

well as trained and informed teachers to use it. -

—
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for. bu81ness educatlon, or the convenience of using the \
-

'computer as a super calculator, need to be recognlzed
'along with the conventlonal cAT appllcations. The suc- - ,
'cessful 1ntegrat10n of computers 1nto the schools rests -

‘heav1ly on the effort made to make teachers and principals

.

aware o% the 1nstruct10na1 and’hdmlnlstratlve applicatlons

of computers'ln education., .School boards_must budget not

only for the purchase of hardware ‘and software, but also

provide funds to support in-service education. . o

. e

et Sad e e sE et bt N




. the computer as an lnstructxonal aid (CAI), as an object

.programs:

CHAPTER II

NEEDS ASSESSMENT

| Statement of Need

The introduction of microcomputers into

an opportunity to turn good teaching into great teaching
(Doerr, 1979). poerr (1979) goes on to say that

"computer education can be the most relevant study in the

curriculum" (pﬂll) Students ;hould learn about the

capabilltles of. computers, understand their role in

modern soc1ety,}and protect themselves from possxble -

computer abuse. "

<

However, before teachers or pr1nc1pals can use

of 1nstruct10n, or as a tool for generatlng -materials
and record keeplng, they nust become computer literate.
To become computer literate requires acqu1sitlon of - ﬂ
basic knowledge of computers and their uses. The / 4

following are common eleménts of many .computer literacy
. . -~ i

1. General kncwledée,of the history of
‘ computers. ' ,

2. Understanding of the basic structure
a computer.

3. Use of problem solving*techniqﬁes. .

e s i
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|\ 43 Awareness of the range of uses of

EACTRNENE ‘computers.

| 5. S%gp;e use of a computer program.
\'é. Awareness of. the impact of cg ers
\ on job activities and the e 7my. ‘
. 7. .Discussion of the social impack-of |

& computers now and in the future.
4o {(Wilton, 12?1. p.59)

4

™

. Wilton (1981) identified three 'reasons_why teachers -

and administrators need to become computer literate:
~ .
i) All teachers, in their dealings
with children are likely to be faced °
with questions about how computers
affect their environment, their
ability to acquire and process . .
information or the subject under : .
study.

ii) - All teachers will work within a
: system which makes increasing use .
of computers for its administration- -
. scheduling, maintenance of records,
- etc,

iii) All teachers will, within a relatively
. ’ 'short period of time, have at their
disposal, computing resources as aids
‘in their teaching. (p.57). : T

If the predictioas‘ofythé above paragraph are

¢

accepted, then how ready are the present teaching staff

to?respond to. .the changing educational environment that,
is néeded? The results of a survey of this question

" were presented by S.D. Milner at the National Educatlonal

* Computing Conference in 1979. Milner (1979) identifled

i S ot g o oo et e AT e b e



. for a teacher training program to parallel the

. - R 1

K +

o six c0ndlt10ns wh1ch may be hamperlng the development

of adequate teacher computer 11teracy-

1. Lack of experience and certification.
requirements. for teaching computer
related courses. .
2. Lack of -educators' knowledge of
computer applications in éducation.

-3.  Lack of training‘coufses or programs.
. K
4. Low’ prlorlty glven to 1nstruct10nal
computlng..

5. Lack. of incentives for teachers.,

6. Need for greater administrative .
commitment and recognitions (p. 38)..

There is a concern that research and deyeIOpment

b

in computer use in education will precede training.

Wilton (1981) .states that such a‘condition'alread} exists

in the United Kingdom and that there is an urgent need

educatlonal research and. dlSSemlnatlon of curricular

materials. Teachers must be informed of the developments

‘ 1n educational research as well as become knowledgeable

about the appllcatlons of computers in education.
There is a need for all teachers-and school

administrators to become computer literate. There is no

_ reason for computer 'studies or computer appreciation

courses to be the exclusive domain of the mathematics

" teacher. It was stressed at the first World Conference

K

-

-
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on Computers in Educatlon (WCCE) "that it is neither
essentlal or de51rable" for a computer apprec1atxon

‘course to be relegated to the mathematics teacher,

'ﬁ(wllton, 1981 p 55). Acc&faing to Bell. (1979), .

- // A strong wave of- opinlon favours,
breaking the traditional role of
‘the mathematician as the one :
teacher most suited to teaching o .
v . computer studies and involve ’
' teachers of non-sc1ence subjects

_ (p.23). :

o N @t:the 1981 meeting of WCCE there was ‘@ ‘ \
increasing awereness thet‘the geal of univers;:h::;;hter

literacy was larger than "one course at one grade level

and in one set d{ecipline could meet" (Wilton,n}Bai, P-.

”57). If universal cbmputer.literacy‘hae become a goal

N R - * l," .
of all society, the methods of achieving a basic level

cf-compdter literacy have spread beyond the g*ruéture.
} . ” Pt

of a single course. Use of computers in instructional .
activities heightens student awareness of eomputers-ani
their applications in society. However, before the
eemputer will be hsed extensively in all»subject areas,
teachers ﬁhemselvee must be informed of the computer's |
instructional uses. The integration of - computer literécy
goals through the use of computers will not happen
automatichlly; Careful co-ordiﬁatiop and planning are

needed to avoid inappropriate use and waste of scarce
. .

. resources (Thowaldson, 1981).
, .
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Moursund (19829 belleves that it is no longer

.13

appropriate for elemqntary teachers and pr1nc1pals to '

\

con31der computers accéptah\e only - fotgnse in h1gh

¢
*schools. There is a need for the elementary school to
A e

recognize the potential ofwthe computer as an instruct-

ional aid.. The computer literacy program’should-begin

! ) 1

. ! . . .
.in the primary grades and continue into the junior and

senior high school gfﬁdes. f"Appropriate tooics sﬁould
be identified and 1ntr0duced from K ~ 13 both by the use

of computers in classrooms as tools of learnlng and by .

'

the study of computer-related issues as they Fit 1nto
particular curricula”" (Wilton, 1981,‘p. 58).
L4 ‘ |

5

It is probably safe to assume that most teacliers

are not aware'of the use of computers in subject areas !

+

. outside business education or mathematics. Klassen and

Rawitsoh'(Kepner{ 1982) report that a survey conducted
in 1970 found that only 3 percent of all instructional
computing occurred in’social studiés and a follow-up
survey in- 1975 showed that this partlcular use had only
1ncreased by 1 percent. ‘ '

There are a number of ways in which teachers and

administrators can be informed of the uses of computers

-in education. One &ay t%ey could be informed is through

' computer studies courses included in t?eif pre-service

o/




;undergraduate'l vel, many teachers and administrators

" are likely to Stay way'because of the lack of incentive. -

‘computer for the duratlon of the course.

-

14
edudatioh at universit&l Howevef, as Wilton f1981Y P -

points out,‘the'major,drawbeck to this apnfooch'is that

" most teachers.in the .schools have completed their pre-

' service training and, therefore, will not be.reacheﬁ by“

university education' courses in computer studies. . Even

if courses. about coﬁputers in education are offered at the

-

An approach ha might be more successful in
reachlng a majorlty f eachers is to 1nform them through

1nﬂserv{;e educati Ragsdale (1982).1dent1f1es three
ment of an in-service program.’. The
' S N

first stage involves experts giving half-day sessions {

stages in the deve

aimed at giving a maximum number of teachers a minimum
teﬁount of exposuye to the uses_of computers ih education.
The second stage.involves several days of instrﬁctioﬁ
spread ‘over a number of weeks. Throughout the process
each partlcipant is given the opportunity to use a

This will give

the participants some "hands-on" experlence and ellmlnate

any fear of the machine that the user might have. "An

. : " ” .
opportunity to .examine some educational software is also

. . »

‘provided; ) : _ .
In the third stage of ‘the in-service program,fa_
series of courses cover1ng a ‘number of topics are offered.

Each course is approx1mate1y ten weeks in length. oo

p
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In order for school boards to offer extensive ‘ \'f

1n-serv1ce programs to all teachers, they will be requlred \

to appropriate ‘a significant portlon of thexr budget for B

thls purpoSe. Given’ the economic realltles of the early

,, R

'elghtlesio¢t 1s unllkely that school boards w111 be able

1,!_‘_'/

to launch a full- scale re-training program. N

>
~.

NN
Another p0931b1e source of 1nformatloﬁpabout B B

computers is through personal coﬁtact with people who -«
are knowledgeable in the. educatlonaL_computlng field.
Therxe may be a member 'of the staff who has acqulred a
knowledge. of computers and that person may be willing to
share it W1th other staff members.‘ However, there is é ;
shortage of such people in.the schools and it would ‘be
unwise to leave the important task of educating teachers
ané admxnlstrators to chance.

The school 11brary, with ltS collectlon of popular

and  professional magazines and books, can play a role in

developing an awareness of the usefulness of computers in

. ) . . / .
education. The librarian could make teachers aware of

" computer technology through special displays and talks..

The presence of a computer in the school library offers
&ome:interestiog possibilities, especialiy fhe opportunity .
for the classroom teacher to acquire‘"hahdsron"'éxperience,
as well as use some-of thelsoftware. fhere is a need to

encourage all teachers:'not just‘the computer hobbyist,

to become aware of the potential uses of computers in

education. | ' ot . S Cy

&




poe - e, ' Through conversat:.on w1th many teachers, the

writerx determmed that there was as need for a document

4 a ’

' to_ 1ntroduce teachers,and administrators to computers.

This document would have to be brief . assume no previous

’ l‘mowledge,“arg_d be written in a language.that educators.

[ , . ’ -

. could easily uﬁderé'tand. . Technical aspects of computer

' . operation would have to be kept to a minimum, but at the -

same time give the reader enough information: so that he

can- branc\ out to other- sources. The docume'nt would'serve

‘ -
- . H

as a start:.ng poxnt from which the reader could expand

*hls»knowledge. ) o ) ' L

LN ' ) . . B

Alternative Solutions and'Summarx of Available Materials .
A

v

) o
bt N 4

- B . ‘Oonce the writer had determined, in an informal .

* ma ‘. ra . .
way, that there was a néded for. 'such a document, and

4 - - .

D teachers' and administrators responded positively to Ehe-

v

idea of havxng a booklet ava:.lable ‘that would J.ntroduce

them to computers in educatlon, the author was faced wlth

/, two alternat.wes to writing one. The first alternatlv_e e
. o . Co , . ;
AR was to search for some material that had already been pre-

N R ‘ . , ) - ‘ .
- ;pared to meet the need. The second was to see if materials

writer began to search existing matermls in his own school

° [ 4

Y o’
5 .

. . o ex:.sted that could be easily adapted to meet the nged. The. |

1ibrary, but found nothing appropr:.ate to, suit the purpose: -.



T e e s

' Aud10-v1sual Education (CAWEJ’, the Currlculum Materlals Boe

ucomputers; Others were too specmallzed and prdhlded a e :

N ‘. . . ’ . - . -
N g i . P . [ . - . - . R -3 B ‘

fr( , The;pe&fch was expanded to the.library at B ' .

Memorial Universitjuof‘ﬁewfoundland, the Center for - = .-+

- . ..

' . . :
Cegter, as . well as the Instructlonal Materlals Centers s . {/

at the district and provzncia1~levels.‘ he author . *

.

p ' ) - -
ergmlned numerous materlals, prlnt and non-print, but - . . '

‘w;sfﬁnable to dlscover materléis to meet the need of j"\ - v

. -\
teachers' and adnunlstrators., ’ 't\p . LN
. I —

Havxng determined that no suitable materials o .

exxsted locally to meet the need, the authofl conducted a. =

-

computer search. Again there Nsre-numerbus articles
v . . . N o o N .

e

and books on the subject of computers but_most of.them.fA Py .

were .too technical or assumed previous knowlédge of - T o

-

lot of detall about a single toplc. : o o ' c

The author dlscovered some'books and A=V materia%s AR

which he considered to be good for general background _' S

b 9 which were lnapproprlate to meet the’ spec1f1ed needs.'

L4 .
Lilsted below Aare sbme of the books the author exam1ned ) —_—

»
i}

along WLth reasons why the wrlter considered them .

inappropriaté to‘meet the need: . o ; ' Lt ”

1. Billings, K;+ Moursund, D. Are Ypu.Computer .: . 4
Literate?, Portland, Or., DiIIthium Press, o
“1979. ; . - .

n,

. Billings and Moursund introduce the reader’ :
¢ . . to the concept’'of computer literacy in-a . C -
. non-technical way. However, the Bcope of o ,

" . the hook is narrow providing the regder *—

* ) 2 .v | . . ' .
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with ver& little information about: the
history of ,computers, haow they work or how -
they can *be useful for educatlcnal purposes.

Coburn; P., Kelman, P., Roberts,-N. Snyder,

T., Watt, D., Weiner, C., Pract1¢a1 Guide to _

‘Computers ‘in Educatlon,;pon Millsg, Ont.;

Addison-Wesley, 1982.

This was probably the most useful book that
the writer examined, It is directed toward
teachers and administrators and examines
many. of the issues relatlng to computers in
educatlon. "However, it is lengthy and
discusses issues that may not be appropriate
at the 1ntroductory level. The section

computer  programming 1gnores BASIC and

concentrates op LOGO. It is also weak in
the discussion of computer languages and
societal issues.

Kepner; H.S. (ed.), Computers in the
Classroom, Washington, D.C.: National®

. Education Association, 1982.

This book includes a collection of articles
written by people who are expert in thelr
field. The book is divided into two.sections.
The first section includes articles about
computer uses in education while the second
part concentrates on computers in the cur-
riculum. It provides good reading for the
reader who has.gome previous knowledge.

Some articles would present some difficulty

for the novice. There is no information

about what computers are, their uses and
limitations, or .the societal issues related
to computer use.

Lieberman, M., McFadden, N.G., aqd Steeves,
G., Computers Don't Byte: A starting Point
for Teachers U51ng Computers, Toronto, Ont.;
Ontario Secondary School Teachers Federation,
1981. -

The resource boocklet providés the feaderA
_with a good introduction to educational

"applications. However, it is very restricted‘h

in its discussion of the categories of use.

-~
)
§
\
~

[P



"1983.

/intended users are students, it does not:- *

P

It provides a very brief history of

computers and fails .to address the societal
issues or the role of computers in an
information age. There is very little

‘refé'bnce to computer programming.

Moursundbzﬁ., Teacher's Guide to Computers
in' the Elehentary School, Eugene, Or.;

.International Council for Computers in

Education, 1980, 1982.

‘This booklet is written for pre-service-

and in-service of elementary school teachers.
It assumes some "hands-on" experience with
computers., Moursund provides good reading
for elementary school teachers who are in-
terested in using computers for instructional
purposes.

-

Noonan, L., The Age of Computer Literacy,.
Toronto, Ont.; The Oxford University Press, , . -

~Z

A textbook designed for teaching computer
" literacy to students at the high school.

level. It provides good reading on a number

of topics ranging from the history of

computers to the uses of computers in society.

He also includes a chapter on programming

as well as a lot of information dn kinds of

computers and how they work. Because the

address the educat10nal applicatipns of f’ _—
computers in very much detail. It is re-'

commended as g good text for secondary school

students.

Papert, S., Mindstorms: Children Computers
and Pdwerful Ideas, New York, N.Y.; Basic

o~ L}

‘Books, 1980.-

-Papert prov1des the reader.with an 1deallst1c

view of the use of computers in education.
Papert believes that in order to get full -
benefit from computers in education, there \
must be a re-thinking of the whole school

~

* curriculum. He advocates a departure .from.

CAI applicatiOns to a more user active
application where the child is in charge of °*

e - Sada !



would be particularly useful for teaching about computers

] 20

-

the computér.‘ Provides very interesting

‘reading «but assumes the reader has

already had experience in computer use and
has knowledge of traditional computer
applications in education.

Ragsdale, R.G., Computers in.the Schools:

‘A Guide for Planning, Toronto, pnt..

OISE Press, 1982

Ragsdale examines some of the issues re-

lated to computer use in the schools. He .
discusses the concept of computer literacy
and how much knowledge of programming a .
teacher needs. He focuses on problems |
associated with evaludting educational

.software. He also addresses the question of -

teacher training. Ragsdale offers good
reading for the educator to broaden his

.knowledge of issues in educational computing.

The author located two filmsérip series that

;at the junior or senior high school level, Both series

are available from Encyclopedia Britannica C6rporation.

The first series, Understanding Computers, consists of

five filmstrips and cassette tapes under the following

1.

-titles;
2.
’l . .‘J 2,"'“, 3.7
e B

‘WHét Computers Can’ Do. -

o 1
.
How Computers Work.

How to Get the Computer to Do
Something.

* Telling the Computer What to Do
What Computers Carinot Dd.

The second gerles also has f1ve souﬁd fi{mstrips

under the heading Computers in Society.- The:titlea

A N -

[
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T and their uses in society.

'of the five filmstrips.areh
. 1. Computers in Everyday Life.
‘2. Personal Computers in the Home.
"3. Computers in Schools and Business.
4. Coﬁputer Careers. ‘
i 5. Computers Change Soclety..
‘//These fllmstrlps(could be used for teachlng about com-
puters in a compﬁ%er literacy{course or they could be:

1ntegrated into other dlsc1p11nes They could also help

the teacher.become more knowledgeable about computers ...

.

‘ﬂgx, \\\\\a' The . author also examlned numerous perlodlcals -
n

d found many of them contained artlcles on computlng

i s —_

directed towa gs educators. Magazlnes such as Byte

Compute, Popular Computing, and Creative Computing,

although they are not publlshed spec1flcally for educators.

frequently 1nc1ude articles of 1nterest to educators.

Educatlonal perlodlcals such-as the Computlng Teacher,

- ECOO Newsletter,\rhe AEDS Journal and the Canadian School

Executive are good sourcas of information. Locating these
articles can be a very time corisuming task. Even when

the articles are accessible to educators they may be too
‘narrow or techﬁical in the treatﬂent of the subject~ano

.assume previous knowledge.

e R e s s i st 4h o n e o

 —
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: ) Since there are no maéerials'feadily.available : a i
to @eef the need, the Q;iter then considered the pos-
' sibili¢§ ef modifying some ekistiqg bgokleg or book. o
The seerch for existiné materiels convinced the writer
s that no materlals which could be easily modlfled were
‘ available. . The declsion to produce a booklet was made o .

] . 3

after determlning firstly that no material existed to

. .
»

meet the need ang,’ secondly, no book was available

. ', that’ could be easily modified to meet the need. o |

: *
-

Rationale for Development ovaandbbék

All of the materials that were examined during’ .- U
the seafhh of avallable materials proved to be un- :
— -;’: : satlsfactory for the kind of booklet the writer belleved ’ _ j
would be most- useful for educators. Thenyriter does .' ' -1
acknowledge the" avaxlabllity of a number of eXEeileﬁt - . o
. 7boeks and erticles about computers,eﬁd.their,applications
7 ' for educatioﬁ.' ‘-_\\. . ‘ |
. I | . However, none\b§ tﬁe exiéting.materialé‘ﬁet the‘
| need that the writer had identified. © Much of ‘the matériai
wds limited in scope - discueeed only_a=particu1a:;topic, 
or was too teqhnical. Many of the artic;es Jhd books ‘
o ‘e‘ Lv,fyat werelexamined assumed previous knowledge of cOmputers; AR ;

; o and their uses. - ' ' R o )

After the search of the materials was concluded,




n#

. the writer decided that the best way to meet thé need

computers and their applications in edggation; The aim Ly

-

to become expért, but. to. create an awareness of the-uses

’suggested a seven—step plan for cutriculum development

23 .

. . , . .
L% \ . !

of teachers‘hhdfbrincipals was to produce a handbook -

for then. The writer has done thxs. Every effort has

. been made to. produce a handbook that is not too

. technlcal; brlef, but covering the maln.;ssues. 'The’

writer hbbéé~that it~wil;'piovide a basic khowledge'of .

was not to produce a booklet that would-enable teaehers

of computers ln soc1ety and educatlon ag'well as- thelr

g

llmltatlons..f

-
§

utllne of Development Process s

}l- —— . e e—

‘The development'of‘curriculum-end.insfrdction

“Etrateqieé is a complek activity.' Taba 1i9627 has' -

.
based on the assumptlon that " "there is an orderly method '
for maklng currlculum Q‘blsions and that pursulng it ?." a
w11; result in a houghtfully playned and more
dynamical;y conceived cprriculum“(p. 12}, Tabq

| suggested the following plan: T '. ‘-;"' - -;3 ..‘.p-l

: STEP 1: Diagnosis of needs.f‘ S L : ' é-‘
., STEP 2: Formulation -of objecﬂ!tes. , ﬁ"
STEP 3: Selection of ogntent. |

'STEP 4: Organiéation.qgjcohteﬁt., '




[

. 3 .
e ey ot g5 s A 60 b e .00 T

* book (Figure 1}.

" STEP 5.

» oy

Selection of learning ~ex'periences.
-STEP 6: Organlzatlon of learmng experlences.

C STE‘;P' 7: - Determlnation of what to evaluate and

ways and means of doing it (p 12).

L3
fy
-

: prov:.s:.on for evaluatlon and revisions

Needs Assessment.
"Chapter II

Taba' s plan was used as the basis for establ:.sh;mg

-an instruct:.onal development model whlch was followed J.n
"~ a manner appropr:.ate for the development of th:.s hand—

At egch stqge of development, there was

X

~

' Analysis of Users
e T Chapter. I1I

+'  _Choice of Media
Chapter IV

T

Informal Evaluation
Chapter*V.

Production Procedures and:

4 Sununat"iv'_e "Evaluation
‘ Chapter VI -

¥

\ . . .
ot ‘& ; ) »

*

¢

'

Re-ev'aluatioﬂs .

E&;ur‘e 1. dnstructional Degign Model
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ANALYSIS OF USERS AND STA’I‘EMENT OF HANDBOOK PURPOSES

..

Intended Users,

.+ The prlmary audlence that th;s handbook is .

v.prepéred for are the teachgrs and admlnlstrators in the
T ] L L : . , - .
schools of Newfoundland and Labrador. However, the .

contents of thls handbook are not restrlcted to any one.

geographlcal area. The COncerns that this project A

‘:

%
. addresses are relevant for educatprs throughout the b e

b .

western world. Lo IR .
o —‘Ths ﬁandbooﬁ,assumes'ns bfevipus.knohieaée snd ' p//i
‘does'ﬁot require the ssaerito havenaccess to a coﬁéuts;.- .
'fHaving a computer available, powéver,.wésla be helpful..

”Cenditions of Use

>

[
" The wrlter places no restrlctlons On the use. of
this ﬁandbook All who are.lnterested in its contents
‘/ may ‘avail of its use. It will be made avallable to
: schools or indlviduals through the Learning Resources ;

Clearlnghouse, Memorlal Upivers;ty of‘Newfoundlapd.

' Objectives of Handbook - _4_'“

- -

The handbook is designed tq/help the reader--

. 1. develop an understandip?’of the concept

N ' . of~computer literacy and an appreciatlon .

' A of the need for it;- ,
~f ’ : ™

i
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" and evolutionary. trends

7

26

appreciate the historical-antecedents

of computers;

develop a functional understandlng of -
-comput;g/hardware : ~goftware and systems

operatio .

develop an awareness of -

a number of

computer languages and, an understandlng
-of how high level languages make- pro-
. gramnming a computer p0551b1e for the

non-expert.

K

identify some,K of the social concerhé
.. created by the ‘widespread use of

computers, o

v

[

understand -that a‘program‘ls a series
of instructions that must be. presen;ed
~to the computer in an ordered and

logical sequence;

fGster an ‘undérstanding

of videotex

- through an examination of Telidon and -
reallze its implications for- educatian,

develop an awareness of

the ways 1n

which computers can assist with

admlnistratlve tasks in

dlfferentlate amon& the

educatlon,

major classes

of. instructlonal/learnlng appllcatlons

, of computers.

and integrate computers

partlclpate in efforts to introduce . -

gnto a school. -

v v — a8

N e o
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e CHAPTER IV
. . . . L - o~ B
.~ RATIONALE.FOR CHOICE OF MEDIA

lllPreference of Intended Users

In Chapter 1 the authorfhas-deéeribed the -

process for determining the need for teachers to be -

informed about computers and -their educational applic-

" “ations. The search of available materials-revealed'

\ﬂthétfnd'materials existed to precisely'meet the ﬁeed'
In.fact there were no materlals that could be easily

;vav. adapted to meet the need, So a dec1s;on was made’ to

"ﬁ Hav1ng 1dent1f1ed the 1ntended audlence and the

: abJectlves for the materlals, the next step wps to
¥

decide on the best method for presentlng the 1nformat10n

togthe.users_or learners. Through anilnformellsurxgy
-conducted,amoni gachers in the ‘St. thh'éfarea,'the
fsu.. .
wrlter determlned that there was a preference for. a
i‘k" Book&éﬁ
: ‘Hav1ng given consxderation to the scope of the,

progect, and the,preference of the intended users, the

lé'“. writer decided to. produce a booklet.

oo ' ' “.’ Other bonsidefhtiona‘
_ - 1.,  Print medium does not require the use
| L - of expensive equipment, "facilities or.
N laboratories during. the production o
phase. .

.“' ' . | . ‘ J" y

Lol

- produce suitable. materlals. L I T

Cha
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2. - Print material can be copied easily . ‘/
and inexpensively for dlstrlbutlon : ‘ ’
to the users.

.

3. Prlnt materlal can be used 1ndepend—
ently. No special equlpment is
_quuired S SR
] 4, Prlnt material can be used in a o
. - variety of settings - in the hqme or
<. at sthool, indoors or outdoors, etc.
- because it is independent of hardware.
. \ -
A 5. ,APrlnt medlum is. one that is famlllar ' , )
. ) - to all'the intended users and one for - -~ - .=
e 'whlch they showed .preference: - . '

- . . e

It is commonly accepted that choice of. medla o

" can affect the degree of success of any publlcation.

- - * (Y '

Therefore careful consideration was given to the .
"preference of the 1ntended users. A decision was made
to produce e handbook that would prov1de teachers and

.pr1nc;pals thh a broad general knowledge of computers

~and thelr applicatlons 1n education. ' . - . ”: v

Tl

-

N




AL CHAPTERV ,'

29

PREPARATION PROCEDURES AND FORMATIVE EVALUATION . . .

Y

¢

E ]

Preparation and Organization of the Handbook

«

Inltial productlon procedures have already been

-

descrlbed in prevrous chapters. After determlnlng the

¥

i

' _'need and establishrng the most apprcprlate medlum, and. ; : ..

4.

it was determined that there was no alternatxve except ©

for thie yrlter,to_produce'materlals,-the wrltlng of the .

hdndbdok began. Purposes for each chapter were‘fdéhtifie?

1

and materlal was collected and brganized to meet them- b

..

Each chapter of the handbook is' subd1v1ded for ¢ o

the convenience of the rea&er and. for clarlty of pur%Pse.

Chapter I introduces the reader to the concept of ‘computer

' !
llteracy, deflnes lt and dlscusses the need for teachers

and prxnclpals to become computer 11tdrate.

s Chapter II provxdes the reader. wrth ‘an overvrew

- . T

of . the developments in calculating devxces that eventually

led to the development of the modern computers,

T

antecedents and evoiutlonary trends in computlng

[

It is:

‘fdesighed to create an. appreciation of the historicai'_ L

S - Chapter III 1s desrgned to 1ntroduce ‘the reader e S

-to the differeﬂ§ types of computers, as well as the various

]

- types of hardware and software that are
..

b

available. The

*ﬁ{
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B

writer does this in a non—technrcal manner..

| Chapter BV 1ntroduces the reader ‘to. coMputer e
E languages such as BASIC, LOGO and FORTRAN Thls chapter
also 111ustrates a progre5310n from machrne language to

languages that are more "user ‘friendly". 4

r . . j
Chapter v dlscusses computer programmang. ~The

. purpose is' to develop an. understandlng that programmlng
is' a series of 1nstruct10ns presented in an’ordered and
loglcal sequence.. The reader is introduced-algorithms,

a' ‘ f‘ flowchartlng, as - well asyprogrammlng ln BASIC and LOGO.

C . Chapter Vi dlscusses a number of- soc1etal
-‘.’xssues that are emerglng or have already appeared as a'”
'result of the prollferatlon of~ computers._ Thls chapter
also dlscu;aes the questlon of artificial intelllgence¢
Chapter VII 1ntroduces the reader to Telxdon
as an example of a large information storage and re- h
e tr1eva1 system. The effects that v1deotex systems,may .

have on education are also*dlscussed.

the reader abogt:computers and computervsystems, and how

X are preseq;ed for, the purpose of acqualnting educators,

'with ways that they can use the computer for instruction

land administration. .- L
: . o e

computeRd operate:in a langﬁage that teachers and admin-'..

s 1

The first seven chapters were designed. to inform

istrators Cah‘easily understand. Chapters VIII, IX, and -

2.

e~y

-t
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In Chapter VIII the use of the~computers for- -

record keeping), ﬁstlng, scheduling, ,tlme—tabllng and

budgetlng is examined.

;and with, computers is also 1ntroduced T

.The Ldea of teachlng through

.e

Chapter IX- leads the reader into. a practlcal

t]n

computer hardware and software ‘in the school

-
. e

dlscu551on of questions relatlng Eb management of the .

Sugp

questloqs as where will 1t be located and who-will co-'

ordlnate its use mé& well determlne how much and for 3

what purpose the computer is, used.

»

a

The 1mportant qqfstion -

= \ :

2f inservice edu\\tlon is also discussed. y

Chapter X draws toéether ir summary'form maﬁy '

Ty

of the issues dlscussed in. prevxous chapters and makes

some observatlons about the future of computers in ‘education.’

2 - . o
Scope an& Limitations

I

¥

’l

¢

o

. @
’ ~. .
. .

*
*

The booklet is: a prief, non-technical account

k,é

of ‘the history of computers and what types,of computers

(NI

v
w

L4

exust, as well as’. a d;scu351cn of programm1ng and*pro- .

r

grammlng languages.

There isg no attempt to 1nc1ude An

this booklet all of the uses’ of computers\;h sockvty or/

thelr cultural lmpact.'

The target auqience are educators, ;

80 - much of the booklet aontains information Wthh the.f

-

reade; consxders importa?t for teachers and prmnc1pals to .

know,
o N

[

i
x

Considerable emphasis therefore is placed on the'

v

.
om i ha
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linstructional/learhing and administrative ‘applications

of compJEE?h¢

* .The writer has also devoted a separate chapter

. tOwintégration of computers inta the scﬁoois. The final:
chapter also traces the history of computers in education-
and discusseS"reasth'%of the,failure of earlier efforts.

' The wriﬁer hopes that thismhandbodk will'helﬁqeducators

avoid some of the p;tfalls that led to the fallure of

computermzed instruction in the 1960's and that 1t will

. motivate teachers and principals to learn more about the

]
EIEE N
computer's poténtial for use in the school.
b )

i A .
Formative Evaluation -

]

[ ’ Formatlve evaluation is a continuous process.

Ragsdale (1982) suggests that formatlve evaluatlon,

N evaluat;on that 'is conducted during the developmental

‘stages is the most important form of evaluation, because

it is often the only evaluation informatlon that gets

used. The 1nforma1 evaluation process is 1nterna1, on-

going and suppprtlve. It provides feedback at each stage
LY : : :

of productign_offering suggestions for revising the

content of the material so tHat it will more likely meet

. ~y
the needs of the target audience.

" During the development of the booklet, the author

consulted with a content expert at Memorial University of
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' Newgoundlend. A copy of the handbook Wes Buhmitteévfor
examination to a professot'lectnring in a‘g;;duate t
computer studies course. The content was also verified
by other persons who were expert in the field of com-
puters and computer p.rogxlamming. A '
Consultation with instructional development

experts led to a number of red&sxons of the handbook

‘as. well as inclusion of an additional chapter and a

'
eachers and principals) as well as personnel at the
/sghool board and government departmental level. Thé
-author recelved many excellent suggestlons for improv-
ment from these sources and has now incorporated théee
changes 17to\the handbook.
To complete the format{ve evaluation, a gues-
tionnaire was designed to allow the developers to
rate how well the booklet'met the specified objectives.
(See Apbengik B). Rating$ were placed on a soale of 1
to 5 randing ftom‘poor to %xcellent. ‘The informal . /
evaluation instrument also included‘a section for -~
comments and recommendations. The recommendatlons were

very- helpﬁpl and some minor changes were suggested. The

ratings for the e}even‘objeetives showed that the

evaluators felt the material was adequate to meet the

¢::;>=\slossary. o : P
-~ ' 4 T
. - ‘Copies of the booklet were shown to several ™

i
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needs off the intended users.

tgtéxcellent.

'(SeAe' Table 3).

Tab;e 3

Results of Ratings

A .

-

Ratings ranged from good

Objective « .

Rating -
4.

1 2 3

5'.

Mean

a).

b)

'cf

"8

--‘e.) ‘

_£)

9)

. tion of the need for it.

. standing of the computer

' wldespread use of computers.

- that must be presented to

Develop an understanding .
of the concept of computer
literacy and an apprecia-

Appreciate the historical.
antecedents and evolutionary
trends of the .computer.

Develop a functional under-

hardware, software, and
systems operation. :

Develop an awareness of a
number of computer lang-
uages and an understanding
of how high level languages
make programming a computer
possible for the non-expert.

Identify some of the social
concerns created by the

Understand that a program is
a sefies of instructions

the computer in an ordered

and logical sequence. .
Foster an understanding of ’
videotex through an examina-
tion of Telidon and develop
a realization of their impli~
cations for education.

. e ' . ol

3.8

-~
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Table 3 (Cont'd.)
n=6¢6 ' T\ Rating ‘.
. ~ Objective “l1 2 3 4 5 Mean

-s_’

h) Develop an awareness of the .| -
ways in which computers can
assist with the administras.

_tive tasks in education. 0 0 0 4 2 | 4.3
i) Differentiate among the
major classes of instruc- - '
. tional/learning educational g v o
,computer applications. - 0 01 41 . 4.0

'J) Participate in efforts to
~introduce and integrate &l T .
' computers into -a'school: .0 0-3 1 2 .}.-3.8

-

k) .Identify in~-service
. education as a necessary g
strategy for integrating . ) ‘ o
computers into a school. .0 0 1 2 3 | 4.3

ot et e P e me e o

e T e s
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_ | ', CHAPTER VI - -
T : SU}M/I\'T'IVE EVALUATION
/ ;" pefinition

: v Q : .
Summatng evaluation is sometimes reférred to

as formal evéluationm4 It i§ usually one=shot, cohductgd
by evaluators who are external to the. project, and asks’
the eValuators to Judge the degree to which the pr03ect

has met the state obj tlves. Summative evaluatlon, L

—ffthereforg, is used a¥ter the pro;ect is c0mpleted to

deterﬁine the author's success.ln meeting the stated
: ' 3 . T . . - :
o

objectives qf'the task. -

Preparatlon of the Questxonnalre

.

ALn. consultatlon with ‘the superv;sor, 1t

decided _to prepare a questionnaire which used a five “w
point scale to evaluate how well. the objectives stated

for the handbook had been achieved. In addition to

' ratihg of'handbook.objectivés, the writer decided“to.

include a section of general informatzon relating,to the

experience and c;\zlfication of the‘respondents.'

Py
,Respondents wefz;also given space to’ comment on th. strong '

* or weak points of the handbook., : . "

2

The questionnaire that the author used is

.included in Appendix B. of this report. ,

e ——— ¢ ——————— it
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* | to educators, a

' made -of the handbook and questrgnnalre. A total ‘of twenty—
-and supervxsorsx

-handbook,and questlonnalre._

'dellvered to twenty-four teacﬁefs and admlnlstrators. '
. ‘ . . .

l involved with the use of computers in schools at the time of

36
N .

‘ Submission~of ﬁandbdok and Questionnaire.

. After the questlcnnalre was completed, - COplES were

~

"four ‘copies were made avallable tc teachers, princxpals

Because of tlme constraints placed on-

'the author, it was not’ poss;ble.to mail out copzes of the

Coples were personally

-

Reéults of the Questionnaire. . - C T

. Of thejtwentynfour'questionnaires that were delivered
total of twenty-three were returned. The

hlgh return rate can be attrfguted to the author persoually ' N

" delivering and picklng up the qnestxonnalres.

‘The Experience ‘of the teachers responding ranged from
seven,years to . thlrty-two years of teaching experience. All

teachers reapondrng had a.Grade\IV‘tEachlng certtflcate or

.~

thigher.-', - ﬁ.‘“ ' o R . N

Only three of the rahpondents reported. that they had
completed ‘an education course at unxver31ty relating to the

use of computers in education. None of the. respondents was - . ]

14 .
e e e s

completlng the questionnaire.

v ) ‘ ] e "
. . o N .
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A shﬁﬁary of_in;ormation‘of respondents|

teaching experience and tedching certificate he dis

e

prov1ded in Tables 1 and 2:

Table 1 " : 'fKE' : \«jﬂ

4Teachipg Experience’of Respondents_ y o o .

L.

Years of Experlence 1-5 6-10 11-15 16-20°21-25 26-30 .|~ . . -
. Number of Teachers .0 12 6 -0 2 . 3 '

| o o ‘ R © Table 2 .

" Teaching -Certificate °f'ReSPOﬁdents@_ g u,/-ﬂ'

v - e " ‘-! . - N N . - )
s . - ‘Certificate .. I II III IV V«VI VII &
. | Number.of Teéachers 0 0 0 2 5,10 6

-

4

I JEJ\ Sectlon B of the questxehnalre contains a-list of
| ) objectlves that the. writer had- dec1ded that the handbook
. §hqul§ meet. Respondents.were asked to rate each ob-‘ .
///;i:ﬁective'on a five point scale from poor to excellent.
' accordxng to’ the degree they . felt the handbook had -

achleved that objectlve.

Respondents reglstered their rating. of each of

. the objectives by circllng one of the numbers on the five‘

f““' n_i ca1efmmThe-resu;ts—eé—their—ratings—are—shewn-%n——~
o Table 3.
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‘Results of Ratings
e .

.38

" 23

. ‘.ObjectiQe--

'Rating - -
2

3

& 5.

Mean

“ib)

i’dk

£)

cf

e{'

q)

. .
’

' ;Develop an understandlng of

the concept of computer
literacy 'and an apprec1atlon
of the need for it.

,Appreciate the'historibalA
- antecedents and -evolutionary

trends of the computer.

) Devéiop a functlonal under-

standing of the computer
hardware, software, and
systems operation.

Develop an. awareness of a
-number. of computer lang-

uages, and an understandzng
of how high level languages

" make programming a computer
"possible for, the non-expert.

Identify some of the social
concerns created by ‘the’ '

W1despread use of computers.. |

Understand that a prOgram is
a’'series of instructions ,
that must be presented to

‘the computer \in an ordered
‘and 'logical sequence. :

Foster an understanding of
videotex through an examin-

- ation of Telidon and

develop a realization of

0~

.10

109 .|

10 5

9 711

10 6.

.he%r—imp%%cationsf;or

education.

16" 3
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~Table 3 (Cont'd) R . S ' .(
n=23{ " ‘Rating . | .||

Objective'® # “ %1 2 3. 4 5 Mean ||

h) Develgp an awareness of the:
ways in which computers can |

" assist with the administra- e . .

- tive tasks .in education. 0 0 4 12-4

i) Differentiate among the
major classes of instrucs~-._|v |

" tiohal/learning educationalyge . .
computer applications. j ¢ 2

j) Participate in efforts to o - 1.
- introduce and integrate - .. ‘ R , LT
computers into a school. c.0 7 9 7, 4 .

k) 1Identify in-service L :
\  education as a necessary o s . s
strategy for integrating

computers into a school. - /{2*“2\{2"L?0"10' + 4.3. | o
¢ . R . . . ". .".. 1. A

g - -

The ratings of the objectives by each of thé re-
'spondents was very posmtlve. The lowest mean ratlng for ’
_an objective was 3, 6 Whlle the highest waa 4 3 The’
.'overall mean rating was'4. ' '

. © N * .
Th& comments made by the respondent who rated
‘objectlveh"o" as-fexr,‘felt thatAlf_a glossary had“been
-included in the handpook;7they would have had a better .

understanéing of the content._ Other respondents also

'Btetﬁd ‘that a glossary would be helpful The writer has . = .
*added a glossary to overcome this weakness. o e }

‘I" " A ! . '




AR : oﬁher“comments'réinforced the aut?or's I
recognition of the need for such a handbpok. All the

- respondents felt it was a very useful and informative
i < booklet. L L T
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_CHAPTER \"

CONCLUSIONS AND RECOMMENDATIONS

~ - . . . Conclusions

. The wrlter, as a result of reading extenskvely‘ ‘.
for preparat:.on of the handbook and read:.ng the conunents
of evaiuators, draws the followmg conclusions. .- |
' l."The general pu;rposes or 'objectives
. identified for the handbook .have_'been
I -s_ucoessfully achieved. b
2.  The xhajority of respondents haci
: lJ.ttle or no preVJ.ous knowledge 'gf

computers or the:l.r.uses in educatior\la
There is a definite ‘;xeed for more -
in-serv:.ce education for teachers :.f

computers are to be. successfully in~-

\ - - tegrated 1nto the-ourriculum.. '

- A
3. ~There is a. need for teachers to

B bécome computer literate so that -
. o they w-ill be able to provide stud ﬁ/ts, )
.with an education that will prepze

: them for the. post industrial society

- -

cnmmmdge of

’ . . IR computers will be essential’ in a\ .
post-.indu‘strial' society based on )
. . o ,
v : ‘
> |




"4, It.is necessary for teachere to c.

. \_k H

{

'storage, analysis, and retrieval of

data.
' bl

-

recognize the limitations as wefﬁ'_

.'&s’the"poténtial of computers so

that myths that aboﬁﬁd about .computers

can'be destroyed. Computers may change

:the role of the teacher and student,

. tt -
b wlll‘probably never raeplace human
1 S . W e . &
Yeachers. : ‘ T
5. chools néed to recognize, and to e

| take’ steps £o, correct problems that -
arise ag a result of differentlal
access'tOccomputers. 'Existing sociai.
differencés'maﬁ be exécer&ated and‘
sex-role stereotyplng may be rein-

: forced ' '

. , ) oY
There ig a ver$ real need for more

research about the effects of computers
‘on youhg peopleg
COmputers can be very helpful in .per-

-forming adminébtrative tasks at the

, gchool and district levelz S

nk

.
4
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L.



’
A
\\

.

<4,

e boards to J.n-service their teachers to

Recommendations

Pl . ' »
The wr:.ter recommends:

1. _That a greater effort be made by school
maZe them aware of appl:n.cat:.ons of the

ed/ catlonal appllcatrcns of computers in )

: educatlon. )
2." That the prov;nc:.al government set up a
| collection of educational sof;:ware pro-
grams and make them avallable to. schools
through the Instructlonal Materlals by
Division ef t_:he pepartme_nt of .Ec'l\ucatxon.
3. That guidelines be prepared for the ,
 purchase of computer hardware. '
. 4. That‘ curriculum guidelines be e'stablishedﬂ
Ny ,for the J.ntroduction of computers into

P elementary schocls. As computers become

. available to more and more <young children ,

the need for computer la.teracy in the’
pra.mary and elementary grades increases.
5. That -school llbrariés/ acquire a collect:.on

of materials - books, magazines, as well

gt Y

as A-V materials -*for t?éﬁ"—pr and student'

" use.

g“ - - | ’
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become. the exclusive domain of D -
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a single course in computer literacy
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‘Intfoduction

S 1. Definition of Computer Literacy

Throughout tg;b1970's a'ooncept most frequeuéﬁy
referred to today as computer literacy evolved There:are

¢

still varying views of what this term means or should mean.

jLiteracy is itself a vague term that often refers to a
hfwyf;erson 8 ability to read and write in his own languagJ
There are various stages of literacy. One may only be
literate enough to read the newspaper while another may -
possess the skills necessary to be a journalist or a
creative -writer.  The first has mastered the skills neces-—
‘sary to become‘functionally literate while the second has
'become expert in the mastery of 1anguage symbols. To
what degree must a persou be aware of and able to use
computers before he is considered computer literate? 1Is
one computer literate if he is aware of the uses of com-
puters in society and their impact on our cultyre. dr;
must he be fluent in "comQPterese" and expert i?/writing
.programs? Just ag there are levels of.literacy in reading
and writing in socie y} there will exist varyingldegrees

of computer literacy. . B

Nontheless, there is a need to come.to an under-

standing of what computer literacy should be to ﬁétefmine

-

PN
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.what the schools need-to teach studeﬁts to make them

computer literate ‘citizens. There are certain minimum

7

levels of competency-that must be attained before one-

can be considered computer literate. Noonan (TQSBY

states that to be computer literate you must know some-'
thing. about ‘the following areas. ' .

What computers are

‘"How to a computer
The history of computers
Kinds of computers
Computer hardware
Computer software
‘Computer systems . -
What goes on inside the computer -
The languages of computers
" Programming

How computers work for us |
Computer problems _
The future of computers

® ¢ » @ s 5 & e 6 8 s » ®.

4 (p.2)
For Coburn, Kelman, Roberts, Snyder, Watt, and Weiner

'*(1982) computer literacy is the "general range of «skills .

and underetandinc needed to function in a society
increasingly dependent on computer and information
technology". }p.és). They distinguieh between the
computer illerate (a person wno knows nothiné and wants

to know nothing about computers) and the computer

'11terate - a person who is able to:

program to achieve personal academic and.
vocational goals;

use pre-programmed materials and judge
their suitability and understand their
'limitations3 ' *
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- ”/::Funderstand the growing edonomic, social and

psychological impact of computers on society
and its components;

‘d) use ideas from the world of computexr programs
" and computer applications as part of their
strategies for information retrieval, communi-
- cation, and problem solving. (p.57}). " o

Klassen and Anderson (Kepner, 1982) state:
Computer literacy is whatever understanding,

‘effectively within a given social role that
‘directly or indirectly involves computers...
~ Students need 'to know how to use the computer
.as a tool in their schoolwork and they need
.to know about the limitations, general capa-~ -
bilities, and ‘'social ‘implications of computers -
for coping with computerization inatheir every-' .
'day lives. ,(p.26). - . ’

. skills and attitudes one needs'to function \\k\\; -

2, The'Need For Computer Litefacy L 3 TN
Throughout the past decade the switch from an \Jﬁf} .
. 1ndustria1 society ‘to a post- -industrial society based L.

on information gathering, storage, retrieval, analysis,

and distribution has begome:.increasingly cbvious” LaConte

(1982) states that "the curriculum in the schools doe§ not

. impart the skills necessary for an infonmation society

Students need skills in the following areas' message

cémpression, decoding and intexpreting condensed messages- *

Kinesics (interpretation.of,body language): synthesiziﬁg'

;information; visual literacy, rapid analysis and evalua-’

tion of . message validity . (p. 30).. Mp;e than half the_
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" sdl computer iiteracy.should be the_goal,for the

. 7'4- - .

\U.s. workforce is engaged in the information industry.

(LaConte 1982)

Ar\:hur ,Luehrman\( 80) stated that. "The' ability N
' to use compuiers is as baifth necessary to a person's
2formal education as reading, wig;ing and arithmetic“ '
'(p 98). As earyy as 1975, at the World Conference on

Computers in Education, a- proposal was made that univer-

instructional use of«computers in the lQéO}s.-(Wiiton, o

1961) . T T
:Klaséen and_ Anderson (kepner, 1982):found that :

' young‘neople were not.much'better-informed'about eomputer;-

than the generation‘that'preceaed.them‘ Their survey '

showed that mere exposure to computers is not enough to

.eliminate ‘the myths ‘that abound about the technology.

' Young people influenced by writers such as Isaac Asimov,

.gand filmmakers are often cony. hat computers can

Athink and that robots are hum dle in their appearance.

'According to Ahdrew Molnar (1978) c uter iliiteracg is

e.prohlem we must solve; computer titera y is as important

, to an information society'asfenergy to a industrial

. society (n.qegg There is a need to mak‘athe computer -

an integral 'part’ of our educational’ system from primary

.grades to university. It is not enough to have course

. o . | - ' ‘.'

:‘;;

i L

o A A e g N S A Ty e v




;with an incomplete education..

3. KR plications For Educators

. ) 54
. "w'5 - - . '
introduced at the secondary level to introd&be students
to computer programming. There i"s a need to créate.
within our young people a knowledge and an understanding
of the uses of compqters in societyv They muso-become
manipdlators‘of thé technology and not jdst be manipulated
by‘it. ‘The computer has -made redﬁndant some industries’. |
andfoccupatfons. It would be foolhardylfor educators to

overlook its implications and uses for education in the

-.1980'3. Ignorance of computers will create a new form

ﬁof illiteracy which is gust as serious as a person 8~
,inability to function in the-traditional "3 R s". Com—
_puter 1iteracy has or will become a prerequisite to f f

';functioning effectively in an information society. It:

pets

T is, therefore, a.responsibility of educators to ensure':

that computer related curricula are introduced into.our

schools 50 that ghr students will ro longer be qraduating

0o,
‘ .

) In addition to having knowledge about computers

»

and their applications in society, educators need to be

familiar with every aspect of'computers as it relates to

‘their profegsion. They need to be able to differentiate

_among the classes of tne'instrdctional/learning applica- -

tions @f computers ‘and appreciate the roles of student;'

1 ’ .
. S ] v
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is as much dependent on the way they are intr‘a?aed into

: 1nto the school will be discussed.

" three basic ways that computers can. be used in. schools.

" .The computer can be used as, the object of instruc%ion;'

55

teacher and school. Educators must have the skills and-

e

knowledge to evaluate and select hardware .and software, . . \
as well as develop strategies for their intreduction into }’
the' school and school curriculum. Without tuch knowledge,

the success of'computers in education is not assured. . . 'b

The success or failure of compuﬁers in education e

the schools as it is on the expertise of the teachers in
selecting suitable hardware and software for use in - ‘ . f
different educational settlngs.‘ This is an impdrtaht

consideration for any teacher or school. administrator.

- The success of computers ih,sbhodls is dependent upon -
-accessibility, portability and flexibility.of the &oni-

‘puter hardware and software. 'Ih ‘order ‘for schools'td

take advantage of a microcomputer s attributes - small--‘

ness,-portability and "independence“ - the mlcrocowputer
. 2 .
"must be mobile. ' Morefvill be said on’ tth.issue in a A

-later ~chaptexr where. the problems of integrating coméuters

It is 1mportant for teachers to be aware of the

the information included in the first five chapters of

this handbook is the tipe of instruction that would be’ g§§
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. school administrators and school board personnel to :

: . J~
N oo
given in this mode . ‘A second way is to use the computer

as a tool. - Numerous software packages exist to offer

the teacher a selection of. programs ranging from simple\ﬂ

T drill and practice exercises to wgrd processing or:

statistical analysis packages. - The third function of

computers in schOOls is as an aid to help teachers,

L

manage instruction more efficiently. B o B
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‘the adoption of the Arabic numeration system with f!s

. Chapter II o » .

. .
‘History of Computers

1. - 'Pre-1940's /- | ‘ I .
The fi;st computer was probably the hands. The ’ <

.. use of ten fingers.for counting may have'led to the decimal

'number system. * The abacus (invented by-the Chinese in

~2600 B C., and later developed by the Greeks and Romans)

became a portable counting machine. The Romans began to

'uee counting boards which-were used for counting end‘cal-

'culating until the 1600's. Asthe need for nore complex

-

‘calculations grew, so did the,development of calculators..

:Tne-age of exploration and trade brought with'it the need
to be able to!erfofm. complex navigational calou’IEE‘ons
for-ships. It was also an éga‘whicn rendered obsolete the

ccmparatively ‘inefficient Roman numeral system and: led to-_

-place values and concept of. 0. . . E ,

In 1614 John Napier first publighed a table of

iogarithms which eliminated a lot of‘celculations for

‘nethenaticians;_ They ‘could now refer to Napier 8 table.”

Napier also invented pne of the earliest machines to’ be
used for multiplication. It was referred to as Napier's
"rods" or "bones". - ' - ' '

' B . R
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.for weaving cloth.'ﬂSome modern ‘day computers-may still

, _ .. 58,
S

Aﬂother advancement iﬁveqmbuter tephnology'tqok'

place when Blaise Pascal, tired of adding long colqmne ' 7.

of figures fgt his tax collector fathef, invented a
mechanized adding machine in 1642. It was called_tﬁé

'h‘_,—- . .\. . . .
Jhachine arithmetique™. It was very expensivé tp cOn-rrﬁf"?
struct and was never marketed successfully bee@usé human

LS

e, 47
labor was tHeaper. -
: - - N

In 1694 Gottfried Wilhelm Leibniz developed a

machine that could multiply aﬂ% divide. It was éhe fore-

P

runner of the| present day mechaqical calculators. T ™

‘A grea advance in:computerSAtook plece in 1725

’

when Blaise Bcuehqn constructed a loom which was.controlled

by holes in a roll of paper. The holes -in the. papes,

"éfogrammed" the loom to broduce’a parﬁicuiay pattefn.
\

In 1801 Bouchon's invention was- modified by Joseph Marie

Jacquard.. His machine used punched catrds to control ‘the
pattern of the weave. ‘OWer 1,000.needies could be con-
trolled at one time to create ;ery intricate desjigns.

Needless to say, it redyced the amount of labour rqu;red-

N B
be . programmed using punched cards. The cards may also , . g

serve as storage devices for programs or data. " . iy .3

-

. _ charIes Babbage, considered to be’ahe fé%ﬁer-og |

*
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" and the results dutput on a printer.  However, the S

-
-

U n.-.- ’ e

-1_0- . .

" the modern day_computer,,deVeloped.the diffe:énce engine

-.a - ) : : AN

“in 1822. It could be used to compute logarithm tables. ~

Babbage_began, but never comjleted, an analytical engine
which had - Qany of the characteristics of the modern com- .

puter. Inform&!ion was to be input using‘punched cards(

T

L)
technologqy -of thejday cQuld ﬁgt,produce the precision*

tooled gears and levers nefgssary for it to operate. ™ 7

'Although the mechanic§ failed the concept of a p;ogramx‘

or by the presence or absence of an é&ectronic current,

N

‘will get wet‘. (p,d?), ',..” ’ .‘ _ ‘ e -

: L S ‘
¢ -Ahother development in the modern computer took

mable calculator had been conceived.' When Babbage died
in 187%, teclinology .still had moh - caught up to hisfea_s.

'Iri 1854 George Boole deﬁped' rules of logic
: C N
which is known today as "Boolean logic These'‘rules

are based 8h true and false conditionﬁ If two things

Fg

~
are. true, then a third must occur. The’ logic is simple'

for éomputeriappiications; Bdole's logic cah be

d

reproduced in electronic computers 2{ ‘on-of £ switches,

" put it is the simplicity of it that makes it.so suseful .

‘ - ~l- -

or 5‘*the presence or absence of a hole in a card. Noonan’

(1983) gives this example ‘of Boolean logic: "If you, ate

"standing outside unprotected and it is raining, then youff~t

% ) . o\’ [
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':place in 1890. The U.S(’Censﬁs Bureau were concerned

bécausg it would géke twelvé:years to ;adeate.the
iﬁformation‘gathered in the 1890 census. There was a
peed for aamachine to complgte the 1890 .census béfore
the one for 1900 was taken. Hgﬁman Hollerith developed
a,caléulétor thch'used punched;cérhs-and electronic .

. v - " . .
signals to calculate the census data. As each card

.passed through the machine, meggl pins wgre~brdﬁgh€:down

en the.card,'passing through any holes in the card,'cbm-
< . , .

'pleting~an:e;ectroni¢ circuit. Each time a circuit was

’ compieted, a nﬁmher.was registéred'on the counting dial.

> Y N .

iBy 1892 the census date wad processed. The technology

‘deveioped'by the inghstridl revolﬁtion, coupled with thev

use of electricity, aliowed'Hollerith}to succeedhwhere"

. ’.) L.
Babbage had failed. . . 7

-

 In 1904 John,Ambrose Fleming invented the vacuum

tube which made possible such 1nvéntiohs as radar, radio,

- television, as well as powerfhl computers. The vacuum

tubel&mplifies eléEtrical signals which make it possible

,
electronic computers.

* In 1924 Herman ﬁoilérith's company became kidown

>

N~

to_use electrical impulses to process numbers,'qs 1n'early

A

S, -

as International Business Machines (IBM). It became ’ ‘\\ ,

the 1argest”computer'manufaﬁpure: 195£he world.  IBM
3 ~ ' v e . '
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" machine.
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. '
,marked the end of an era; from this time on- teams of

-

inventors were assembled to replace the individual working

alone. In 1937 IBM funded a. Harvard University team of
scientists who began worklng on an automatic computing
/£n Germany, Konrad Zuse was working on the con-
struction of an glectronic digital computer. In England,
a group of English scientists under the leadership of

Alan Turing was also working to develop an electronic

computer that-could decode German messages. This was a
S ; 0.

: dedibated non-programmable computer. It was completed in

. »

K 1943" '_ . . a

2. Post 1940's | \

"“Ddring the 1940's the Second World Wér lent impe-
) ' . . \ "' B
tus to the development of computers.. When the war was
»
fought on battlefields such.as the Sahara Desert, the

'mllitary discovered that distance and elevation tables

"for artigdlary didn't work. John W. Mauchly, a physicist,

and J.' Presper Eckert thought that an electronic computer

i

«

would e useful for calculating fiajectoriqs for artillary

ammunition. In 1943 they'began woxk .Qn the Electronic
Numerical Integrator and Calculator {(ENIAC). It was

! . : ‘ . Y )
constructed uging vacuum tubes rather than mechanical

" relays. o .
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v ;Meanwhile, the IBM computer being constructed at '
Harvard University wa‘s‘& completed ?.n: 1944. The MARK I (as
it become known) ‘was a monoter. It measure_d 51.5 meters +
in length by 2.4 meters high and weighed 5 t'o}'ns. MARK I-l
contained ‘over 800 kilometers of wiring.. It'could be
prograrhmed with punched péper ‘tape and once the machine

was started, it operated completely on its own power by |
elecitficity to work the mechanical relays and switéhes:

|

The major drawback to the MARK I was frequent mechanical

breakdown. It was also non-programmable.
)

i
The ENIAC was completed in’ 1946 and it, too, was .

massive. It weighed 30 tons and filled a large room.

The ENIAC was capable of making computations 1,000 times
faster than any other computer available at that ‘time.

In only two hours it solved a nuclear physics problem

that would have required 20 men five years to complete.

The major disadvantageé was frequent breakdown as a result
.':)f vac‘uum tubes 'burning-f out. -The computér had to be kept
in an air conq& ‘ioﬁ'Ed room oecauoe of the great amount of -
heat generated by the thousands of vacuum tubes. Another

problem was that the only way it could be programmed was

to rewire parts of. ‘the machine, & time consuming task.

In 1949 Maurice Wilkes completed the construction

w
of a computer known as the Electronic Delay Storage
A
i . A
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-“was also 'much smaller than a vacuum tube and because it

o - 63
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Automatic Calculator or EDS~AC. It used paper tape to input ¢

instructions and a telgprinter/for the output of the results.. -

The EDSAC was the first computer capable ‘of storing programs.

This“was a tremendous breakth*rough because now a program

could be changed while the computer was executing instruc- s*
> ‘o R :

. #
tions.

In 1948 the tr.;ansistor was Yavented.” This invention
b

was to help create much more reliable computers since it was

cap\abl‘e of amplifying a signal without producing heat. Tt

ksroduced little heat, transistors could be placed close

* together. °C6mput‘:ers could ‘now be smaller, more reli'abll'e

and operate without the help of extensive air conditioning.

By 1951 the first computer was beiﬁg marketed com-

"mercially. Previously, computgrs were owned by governments

and it was commonly believed that a country would only need
one to meet its needs. The Universal Automatic Computeyr

s

(UNIVACI), however, appeared on the market in 1951,

. In 1953 the first "real. ‘iime computer was com-
pleted at MIT, the Whirlwind. This computer was referfed

to as a "real time" computer because it simulated an event
¥ B

~dn the same ahount of time it would have taken to complete

" 4n real life. It was the 'first machine to use magnetic-
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. core stora}e which had been invented at MI'I' in 1949 by

. 'Jay Forrestex:. MIT engineers_also invented, test equip—.

ment that has:been used all over the world to test

, -
‘computers. - S *
N The modern compfer was born in the 1960'5. In '

1959 a met,hod was developed to ﬁlace an "integrated
circuit" on .a‘silécon chip. The "chip" has made it
possible to produce smaller and chea“per computers. in

the 1960 s the minicomputer was- constructed using

4 =

electronic circuits placed on the surface of a chip.‘

By 1970 thé».technology/was ava;lable to construct what
is commonly referred to as the microcomputer. ‘It was
possible to place l 000 transist_ors on a single c'hif one
quarter of an inch’ sguare. Once a master circuit is
produced, it can be used to produce thousands of silicon

chips cheaply. * In‘1972 when Intel produced the 8080

_microprocessor chip, the ;ﬁ.crocomputer became a reality.'

Personal computer build:lt-yourself kits were marketed .

in 1974. It was also in this year. that the first.com-
: N %

. 3 . .
mercially successful microcomputer was introduced (Altair) .

By 1977 Radio%ack (TANDY) and Commodore began marketing

a computer so simple, it merer had to be plugged in to

wér);. They were soon to gat competition from APPLE, Atari, -

and 'T,exae Instruments when .thej entered the market in

fw i X -t
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.Europe 1in 1979. These: systems make massive amounts of

. —r——

. S . - 65-
- 16 - T
. . s N ' | ,
1978-79. By 1978 65,000 transistors were {eing. placed
. - \ , - - . .

“on a éhip. . o "

The development of 1nformation retrteval systems
® . o ¥.°

such -as Telidon began to appear 1n North America and
N d

infotmatlon available in seconds to their subscribers.'
Terminals have now been set up coast to coast in Canada
so that people may have access to the information stored

~
on a large central computer. :

" Cash registers in many stores are nO»longer mech- -

'anical calculators but. computer terminals. They record

the sale, deduct one from the inventory and make sure

management is aware of g‘low supply of a particular item.

Microprocessor based heat pumps, thermostats, and patient

.~ monitoring equ;pment hav‘ been_available since .1980.

The computer of the l980's is becoming smaller,

reliable and flexible than the “monsters" of the 1940‘5

and-'SO's._ Equipped with voice synthesizers, they can

speak. can recognize the audible word and compose musicx
. ! . ) [

-

.f‘u

-
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»

-more powerful and cheaper each year.A Thev-are much more Lt

-
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i - Chapter IIl .- #

What.is a Computer? - ‘:.. ' ) S

A computer'is'a.machine that can manipulateiand-

compere data.' It'is a"”stupid“’macbine because it can

.

s

do nothing except what it is instructed to do. SOme

, .

refer to it as an electronic brain because of its ability
" to manipulate enormoﬁs amounts of data in seconds. How—
" ever, the‘quelity of the information put into the | ‘
computer determines the quality~of what comes out. As
,_the saying goes, if _garbage goes in, then garbage will
be output by the computer. The central processing unit
(CPU) is the soecalled brain or.the'computer.' It contains*

~the control unit and temporary memory registers which
s

"control all the operationsgthat the computer performs.
. ' ;

;’f ‘ - .
1. Kinds;of Computers
¥ ' el ; : — : .
. ) Computers‘may be classified in a variety of weys:,

'

uainframe, mini, or micro; dedicated or non-dedicated:

LS

!
%
' analog or digital. The main claseification is analog

and diqital.' Analog computers are best'used as measuring

| machines. They use springs,.expanding 1iquids,'electrical

[

" eurrent,’ etc., to display resultl on output devices such

o as dlals, scales or machines that plot graphs. Clocks, .

-t

watches.and speedometers are all examples of analo§

N .
N N T R
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"’comouter uses digits ;;\hpmbers to calculate and compute,

: _elemente-

‘types«—'dedicated and hon-dedicated; A dedicated com-.

', 1ties b&i is programmed by the manufactuzer to perform

computers. S : . L s 4
- ¢ o o ; S R
Marly modern computers are digital. The digital °

.
errm b s st i i e a4

it will” not measure unless it is connected to an analog SR

[

macippe. According to Noonan (1983} they have five

v e iy R s 48 Y Tk A B e oot e

1. Input devices to put data or programs into - .
) the computer, S . Voo

2.8 control unit which contains the arithi-
: "metical rules that are used to deal with
" the problem,

. 3. Storage devices to store 1nstructions and . . .
data; . o - . e

‘.. 4. A processing unit which figures,out the - ‘"?
solution to the problem by following . - Lo s
.instructions and using data; . . ‘ .o

. . '5.:0utput devices -such as printers.which. . .
print out the solution ko the problem.' . . _

(p.66) . ) - . .

v »

hs Digital compﬁters may bebclassified'into two main - ol

Quter mgkes fall use of the digital comyuter s capabil— I

.

a certain task or taska. The user cannot chapge the

‘program. The automatic wesher has a set number of .

-
‘programs set by ‘the manufacturer and the user,pust use

the machine within the constreints of these programs.

-y

A vexy‘common type of dedicated-computer is the electronic - :!

-




(S U, S—

b
P

video game. Some word processors are also examples of

dedlcated computers .

A non-dedica_ted computer -can perform a ‘varkety

PO 4

of -operations when ‘given proper iostructiono. - It offers

* the user gpeater flexibility siriz‘:eihe can program the

‘machlne to, perform the task he wn.shes, w:.thJ.n llmltatlons.

- power of small computers, this dlsfi;.nctlon is becom1ng

Non-dedlcated computers are usually dl‘V.‘Lded into three

'types according to size. But mth the growth in the N

blurred. ' The largest-is called a ma:.nframs, It is used

by_ orgam.zatn.ons requlr:mg a great amount of computer
time. Governments and blg busuxess use this type of -

' computer. Term)féls may be set up throughout a building,

or a country,;to give users access to the service of 'this
large computer. ‘
The second type of non-dedicated computer.is the

minicomputer. . Today ‘the mini can perform some tasks as

well as larger machines. (Edwards, 1978). It 1;; commonly '

identified by its storage -capabilities as well-as 'expanda-

%

bility ‘of. working otorage .

Microcomputers are the smallest .of thd non-

,dedicated computers. 'I'hey can perform as well as .some

" minis given sufficent éto‘rago, expansion capability .

#
£

~

PR,
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and software. The "mighty micro" has fournd its way into
the small business office, schools and homes. _ o '
{ IR N S ‘ SR

% ' , .
% Co uter Hardware ' i , . ‘

‘I‘he hardware is the "comptxter equipm\ent that con-

_tains the circuit board, chips and other devices that

‘devices are: vfdeo monitor, printer, plotter, etc. A

. make—~t—he computer function".' (Noonan,. 1983, p.71). ‘The

keyboard, tape recorder, ‘light pen and disk drive are

examples 6f input devices. Any of these can be -used to

, put information into’ the computer. Some. ‘common output

i

- *

modem may be used to connect: one computer to.another by '

way-of telephone lines.,.

The computer itself is the most important part of :
the hardware and in the computer the CPU is the most

important part becaﬁse it.&gntrols the operations. Itﬁ

", uses electroniclsignals, called digital signals, to

represent binary numbers which - are seguences of 0's and

1's.. A single 0 or 1 is called a-bit.. Eight bits or
binary digits- make up a bxt . A sequence Ok group of -

bits. fre‘ted as a unit.‘ and stored if one memory location

: is a word. (Lieberman et al 1981) . Reference to "8 bits

CPUs" ~or "16 bit CPUs or "3_2'b1’t CPUs" indicates the

amount of information that can be processed at a time.

‘{‘_’
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bits at a time".
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- The 16 bit processor can process information much faster

than an 8 bit CPU. ’,
The CPU accepts instructions and carries them out
using storage dreas called registers to hold information
within the CPU~ - The information is held in*the regisér
temporarily while the program is running. The CPU is
coonect;g.by a series o£ pa:allel wires,‘_ cal::l_.ed a Qg_g, to

other pai;ts of the computer such as meinofy.'

Mthe computer memory is a lbng string of bits

EEPIPR

that are Ja’ccessibie -in-word sized chunks, 8, 16,- or-32

{Coburn, et al., 1982, P- 46).,

can get data from anywhere in its internal memory because

+. :

each bit of (i’/r:formation is given a labelled menory space

.which is ca&]zed its addre;r” The CPU can access the ;

information in any . address directly without having to
pass any other add.re‘sses'.. This is why ies memoi:'y is
ref'erred to‘as Random Access Memory‘ (RAM) .
can be moved directly from RAM to the CPU as well as

moved..f,:om the CPU to any RAM address. The computer

yl continue to store information in RAM only while »

.. the power is on;. when the power ia +turned off, allydata

held :I.n R.AH is lost. For this reaaon, RAM is considered

volatile.

The CPU, -

Inform'ation .

»

v
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Punched paper and cards ‘are obsolete for programming,

: - R | on
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~ Another, type of memory is Read Only Memory (ROM)

' ROM is like an instruction manual. - It conta:.ns a progr,am B

L

: which controls all the.dperations of the computer. The

computer ca ke or. read J.nformation £rom ROM but cannot

e

store inforxha 6n in 1t. However, there are some types of

1

ROM which can- be changed PROM oxr programmable ROM and

' EPROM, erasable programmable RO,M can be modified, ' RQM '

-~ . LY
is: nonvolatil‘e, i.!e. it is not erased when the power is -
PN B

3

-

':Lnto three categories- paper, magnetic tape and disks., ‘ .

re

= but gaper will continue to be useful for output of i.nfor-)

Y

' mati.on._ Audio-caesette tape. and tape drives are frequently

g 1
slow and comparatively ‘unreliakle, but a cheap means of

used ,as external storage dev,it. " The cassette tape’ g

- *

. storing programs. (Cobur'n, et al. ‘» 1982) Reel to Reel |
vtape drives are much faster and more reliable ‘but the T v'"\ :
; cost ‘I8 high. A good compromise j.s the floppy disk whioh -
18 cheap and provides access "to any spot on the disk in

- ‘_" thousanths of a/second. Diske are ct}ated with the same

L

eurface material as ‘xrnagnetic tape and information can be

recorded .on both sides. However, the disk dri.ve is con-

»

; slderably more expens_ive than cassette record_ere. ,Anoj:h"er' k

, . . - N
. . . .. R ' .
., . . .
. . L,
{ . ! . .
.' . Te . . .

‘_ Peripheral devi.ces for sto:cing data can be. grouped «

R, XS

v ————
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- type of disk, the ‘hard di“sré,, is 10 ,tin{es..i‘faster .'_than‘the';f_ N e
' ' : K . d ~ . bt B
floppy and y.ds many times more informatioi’;. It is made-". - R

e ~of aluminum and i:equires a very. expensive disk. drive. The

. « -

C CPU can, write 'to and read from any of these storage . . :
+ - o1 » *. LR . H
- 3 . . -

de\rices. ¢ Co . S ot

- - . . e
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|
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Thére are a number of peripiferal devi“bes for ‘the - ~. . ’

. . - : s . I
{

'user. 'Computers', whi€h use. typewritEr-like keyboards A 'I\

for input send off a set of electronic pulses each time , .
R : a key is pressed " These pulses are changed into.a one’ s& \Q\ s
. ._4:'n~.~ v .

T byte digital signal that reaches the CP(J The CPU ey

P ST I
T stores the digital signal in its memory and sends a . - )

N . . :
cqpy back to a video screen of a hard-copy prlnter. . L
P R .8 . I “" .- } .

. . 'c C “
B Printers comeorin a wide variety of models, bub / L ';c. o
- -there are only a few basic types of printing* the dot : : ’

S \:matrix which produbes a type of print in which the dots p .- .-'; o
“ .are easily. seen, correspondence quality printing 'in which ' ’ -"Q' ‘
'the dots are not as visible, "and letter” quality printing ‘. ;

e T which is achieved by a special typewriter attached to a o
.-'computer or by the daisy wheel. 'rhe laser pri,nter pxo- Y -“‘: " e
) \ duces pages per secood,pf excellent quality print. . _
R . ‘:idditional peripherals ‘include key punéh machine,’ - . :
B ' B ) toe Lour R .

icard sorter, card reader, tape punch or’ key-to—tape .",

8 stems o tical age z’eader (can read t wr en. a es)
5Y ,. P wpsx S ype 1’; p 9 v
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§
, | I s o mouse, muppet (netﬁork controller), acoustic coupler/
H
i .
f ¥ # . fdi.rect line, product code séanners, speech synthesi.zers,
|-

. voice recognltxon u‘h:.ts and music synthesize!rs. This .
ig not an exhaustxve list, but will'give the reader an

: . .Aidea of what,m.ns available in computer ha'rdware. Noonag

P 7 7(2983) and covvey and McAlister (1980) provide additional

'iﬁfo‘rmat on for the interested reader.

. -
.

- o o Ho:vever. oné other peripheral device deserves )
I T ;stk\ ‘attent‘fon. ‘It is the terminal. Most términals use
. - .

' typewriter-like keyboards as tbeir input component and
oui;pu!; information ;vz.a a Cathode Ray Tube (QB:T) or hard- ’
,'A .cop‘y printer: K Video terxl;inalé,can output‘ ;Lnfoi-mat;ion ‘
r _ faster. ana;'p}owfide a more flexible medium for graphics
" ‘” ('Colb.ur‘n et al., 1982), but ? hardcop)} prirttter is usuallf
. . ~. ‘ required to récorc(’a aesuion‘ron the terminal.

A ‘“ . ,' . v * ? .
=, . _ There are two types of terminals - "dumb" and .. ..

. "‘intelligent" An )ntelligent tenginal has ’a micropro~-

. casgor inside i.t, while a dumb .terminal leaves it to the

"host" computer to handle the temi&l 's functions and

‘

commanications. _ .k

» l
[

: i tf’mi.nal may be located in another room, anothar

» LY
K ﬁ . bundi.nq or anot.har country. Toéninaln are usuauy con-/

-

nected to th. hont computer by telophona li.nu. .

-

1

« -
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3. Computer Software .

Generally, software' is divided into two types:

applications software and systems soféware:u Systems

’software is compriséabof programs put in’ by the manufac

P

: turgr "It insulates the user against obscure and trivi

operations of the CPU. It makes the computer do the ta
we want it to do. Systems software is essentially

H .
applications software for programmers, making it much .

easier for them to write programs. iIt controls tpe flo

,t

of data to the peripherals énd makes 1t'possible fon»
geveral users to sharefbné d¢omputer-timesharing system.
Examples of systems softbare include opengting systens,

language interpréters or utility programs.

:_.‘r."’a- : ) ' A :
Agsiiqations software consists of .programs that
N ‘ﬂ .
instruct the. computer to perform such tasks as writing
. i. J

cheques, playing‘bhesé or testing students. Both syste

- and applications software are invisible. On an audio

cagsette tape or floppy disk, the,instructions that mak
up a program are as 1nvisible and intangible as the lyr

of a song recordad on tape or 45 rpm record.l The soft-

. ware- is necessary to bring the hardwara tq life and all

the user to interact yitﬁ the computer.

al

sks «
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. 4. Educational Software
“; oo o i ,
’ ~ Bducational software consists of programs written *

speciﬁicaily for-use‘inieducationﬂté aid in learning a
’ Particular subfect or tobicggsThe.probraﬁ may be désigned
\ to‘reinforce‘what’has already been taught through drill
and précticé or-to create a broader understanding of the
topic through simulation models. More will be said ab°P5\\f
educational sof tware (courseware) ih the chapter on
computer applicatioﬁs in édﬁcation. Computeé’ésﬁfsted
-~ Instruction (CAi? énd Computer Assisted Learning YCAL)

make extensive use of courseware.

A * o

.
»
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‘ ) +*  Chapter IV

*

Computer Languages - - *

. ) ’}Hﬁatg'wumbers/uachine Language
: : Z ; At the rfsk of being redundant, I would like to

N

_pq}dt out tﬁat thé‘number éystem we® have used all our-.
lives is known'as the decimql system. We use ten.digits,
(0-9), probably because we have ten,finders. In binary
* code there are only two digi?s,'o and 1. Combina£ions B
of 0'5 and 1's are used té reéfésent 511 numbers and
« letters. The comauter reads l1l's and 0's by the presencq
or absence of an electron c-pulse. A pattern of’ pulse '.lih;;
‘E and no pulse signals result in a combination of Q's and

. ] ’
1's to represent a character. The Americap Standard Code

for Information Interchange (ASCIi) is a binary code using .

‘\‘ "_ 8 bits to represent 128‘text and control characters.‘ It
* has become the standard code for storing and transferring
» . data. For exampxn in ASCIT 00000001 is A while B'is |

. ’00000010. To change A toB in machine coﬁe a different

bit is turned on. There are 256 different ways of

. i

| mﬁf‘r arranging the 0's and{l 8 in an-eight-bit byte. This is
; enough to represent ail Ehe syrffols on . .the keyhoard, with
f x ' sone combinations';aft‘o er for things like ciférs an@
.! | %ounds and specialjbh%rn ters. ('..
§ | 3 /b S )

- -
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If the binary system only uses two digits, 1's
and 0's, how can you use it Eo count or perform mathe-

matical operati¥ns? Remember ' that binary means 2. Values

wase by f:tctors of 2; the second colqmn s twice the

ue .of the first column. In our decimal system, numbers
increase by factors of ten, 1 e. decimal numbers are
7 ’ e
written in columns of ones, tens, hundreds, thousands,

etc. Binary numbers are written in colamns of ones,

¢

itwos, fours, eights, etc. . The decimal number for 13

®

~is €hree ones and one ten. The binary number for 13 is »

8 + 4 + 0 + 1l

00001101 or simply 1101 or (1x8) + (lxd) + (0x2) + (lxl) = 1).

N Anotheg,term used for binary code when it is used
to program a computer is machine code or machine language.
Writing a program in machine code would be a tedioua and’
time consuming task. It can also lead to many errors. A
simpler method wagidevelopgd, Mnemonic Code, which usds
mgcnine code and English nhort férms. LD can bg,used-gg

represent Load, D for Divide, RD for Read an Aﬁn on. Since

the part of the computer that translates mnemon{g:ﬂ;pto

L

machine language is called an assamblar, the term assembly

Langulge was coined. Asaembly language, because of all

the codes and mirmonic symbols that are used, is still a

difficult language to use. The big advantage of uaing it

is that it uses memory space efficiently and a program
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“%f@tten in asaemblyllanéuaqe:runb very fast.
;.2. ’ High Level Languages , -

Compugers remained in the domain oéﬁphe'gxnp:t
p;ograﬁmer until high levél_programming langhages w;re
+ developed. Machine cgde islallow'level language using
" only numbefs while:the high level languages are more like
the English we ségak to‘each bther. They use an interpre-
ter or comp}lgr to tfﬁpslate the languagé into machine
code. ﬁunageds of high levef languages ‘'have been developed,
' many of them designed to do one particular kind of work.
Some examples- of higﬁ‘level languages that use an“inter-
ﬁreter are Beginners All-purpgse Symbolic Instruction
Céa% (BASIC), ADA, epd PASCAL. Most microcomputers con-;
\“ tain a BASIC lnterpretef'chip. The advantage of the

_interpreter languages is_that the user can interact with

the program, modify, add, or delete parts of the program ,;

as often as needed and then run it.

Véompilef languages are n?’ﬁinteractive &?d theref
fore have the digndv&ntaée of hot.being easily débugged;
The whole program ﬂan to.be fac;apiled\in order to maké
changes in it. -@ompiler 1anguages‘are.auitab1e for baﬁch‘

. ‘proéeasuag. stépe;amples are FORTRAN, COBOL, ALGOL and
' P_L/}.ﬁ.'l‘he 1ntera_ctive lhx_zguagu ‘such as BASIC are best

suited for education because ‘they allow ‘the user to o

it e e e g e
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" previous responses of the computer. It is similar to

relatlonships (Fig. 4-1).

languages that have been developed since“téé'IBSO's.
’ ‘ N . ‘ ' . .

!

i
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communicate interactively with the computer. Using com—

-

piler languages has been compared to letter writing. All '

the information is trahslated into 0's and 1's by the*
qempiler before it is sent to the CPU to be executed. (
Interpreter languages are more like'a telephone conversi=.

tion allowing the user to make decisions ﬂhsed upon

Jreading an instruction, exXecuting it, reading d‘éeeond

" instruction and executing it before going on to the third

instruction. Lieberman, McFadden and Steeves (1981) used

' the chart shown on p. 29. l to 111ustrate language'

-

A table on p. 30 lists some of the many computer

.s
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‘LANGUAGE RELATIONSHIPS Co » - o, :
’ - Ordinary English: An ultra-high level language '
* ow
The
. programming
M\ . # process
L —
¥ B ;
A High Level Language: Pascal, FORTRAN, COBOL. BASIC
. ™ -
Compiler : . . : Inerpreter .
Process * , \ Process
: i 1. Assambly Language: A iower ioveﬂanguago, L
. T . " English-like, reflecting machine processes
, Assembler | - Disassembier o .
" R | Process - : ‘Process '
L , t
N L - .
\/ - ' ‘\ ' '
— :
. _Machine Languege: The lln?ulgo the computer Lges represented
' . . tousinbinary as 0's anc 1's , )
K ‘ 9 ¢
. 1 , ’
: ! ' »
Figure 4.1 : R .
0 l 'v-q,“ M '
[l ! . ( ' ) - . t
\: ' . # . N -
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) ' COMPUTER LANGUAGES
Name ' - Initial Application
" o Use. '
FORTRAN - 1958 Sdieﬁtific Language;

(Form Translation)
Dt

COBOL {Common Business 1080

Oriented Language) = °

ALGOL (ALGOrithmic 1957
_Language) N
.APL (A Programming ;iggz‘
.‘Language) - N

BASIC" (Beginners All- 1963~
Purpose Symbolic In- 1965
-struction-Code). - ‘ ‘

PL/1 Programming 1966
Language -

RPG 1I (Reports Progress 1969

;éaﬁbnerator)

PASCAL (Named for the 1973

* French Mathematician . '

Blaise Pascal)

LI

ot L
- ADA (Lady Lovelace's 1975
middle name-lst pro= .
- grammer). . G
& O
.LOGO (Developed by« 1970
Seymout Pappart at M:T) .
RS Yoo, ‘9 ‘ "‘ )
\‘ t;: ."
. ) v « ! I's
. : '
. ] ' %
\ .l' \ wf v
»i Cd : ah: .'\ y
. v i : !

Engineering and problem
solving. . R

Buslness language, pro-
cessing files, payrolls,
lists, etc. .

‘Similar to FORTRAN:

better suited for |, =

_'scientific calculations.

. Interactive Application

like BASIC.

" Education to teach novices

programming skills.
Recyreation.

Combination of FORTRAN,
and COBOL: batch proces-—
sing; interactive.

Reports; payroll
. i

.ﬁésigned for teaéhing

programming as a system-
atic discipline. R

To provide a _dtandard -

universal p ogramming

language - “The Language“‘

Educaé@onr very high 1ave1 e
“languagé: Interactive; ./

facilitates tdaching of
math and programming to

y@ung'children? Y43
" BRI 4
¢ o N4
. v ?
A ' ’ »
| Y i
' ur'p; .
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- SMALLTALK while falling short of, this goal, offer users,

T, Aﬁner very, hiqfx’ level language is being devel: -

T 3t-

. 3. " Ultra High Languages
As the. power of ‘microcomputers increase, so does
tbeir ability to interpret wosds of a spoken language.
The ultimate‘would be to create a computer that could
understand commands given "by the human voice. LOGO and
the opportunity to program computers using a language
P .
closer to the one ‘fhey speak. It is necessary to give

[} the:computer only a few commands to create a design that.'

‘would require a very long complicated program to‘broduce . _ } :

using'ﬁASIC. The commands producé'goncrete results that.

P o

-are.immediately visible on the scraen.

LOGO is a‘language.wﬁich is presently auailable
for some microcomputers, but its use 1is still not wide-
spread. fcommodore have deveioped a computer which has
the capaoity tolinterpret a version of'LOGQ (kidstuff).
,At present APPLE LOGO is much more sophisticé%ed than . .
Commodore or Texas Instrumente Logo.™ Commodore hopes

" to be able to refine its version in'the“near future for " N

the Commodore 64. : ' ‘ A .

[ L

. ‘ oped by ‘thé Xerox Palo Alto 'Research Center. The - 1anguage

‘48 known as SMALLTALK. According to Kay (1977) "if the

'
i

N

ko

L e o
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R

computer is ﬁo-be truly "personal“, ad f and child users

- ‘must be able to get j! to perform useful activxties with-

'Evérything in a SMALLTALK program is an objeot; each 0 .

.construction. It isg important for a.student to get a “good"

impregsion that will last for yearal(xay, 1977).

83 -
. » o322 - S

L _J

out resorting to the services of an experﬁ“ (p.231). : .
. . X

' SMALLTALK requires the'use of a very powerful

miérbdomﬁhter because ofuitk highly interactive nature.

hat 3

objecedcen communicate with other objecfs and.can be
manipulaéed*independently of each other. This type of
manipulation requires. a lof ‘ memorl space. The micro~
oomputer that is being developed to handle such high a; ) - =
1eve1 softwa;e is called. Dynabook. Kay'11977) predictsf: _' \n
the Dynabook will be the size of a notebook and be ‘ ) j"
availaple~by the mid 1980's. But he cautions %hat "com-

/

munication 'with compufers based on symbols as they occur

"in natural 1anguage" is difficult because rit fs not yet

understood how human beings do what they do".(p 236)

However, SMALLTALK's use of parallel processing, allowing o Y

it to control and mgnipulate many objects at onge, bring

it a step closer to the way the human brain operates. It .. p -

removes the user from the step-by-step tedium of program

first experience in progremming.because it can “leave an’ ‘ ot \
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' s¢regn can result in a new degraé of intallectual
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4,. "'Implications For Education

These new interadtive languages (LOGO and SMALLTALK).

according to‘their developers, offer new and exciting oppor-

‘ \

’ tunities for education. Kay (1977) believes that “children.

should have an active learning tool that gives them ready -
access to large stores’ of knowledge in ways that are not
possible with mediums such as books". (p.231). SMALLTALK

is still in the developmental stage and it is too early to ]

- tell if it will become the "active learning tool" that Kay

{1977) talks about. It is enough to say that if micro-

computers such as Dynabook become available in notebook
‘"

vsizes, they will prohab infiltrate the schools in the

late 1980's in nuch the same way that calculators did in
3 - r
Thg"proponents of LOGO, most notably Seymout Papert

himself, ‘are not shy in pointing out the impact that LOGO

.could.have on inatruction in the schools. According to,

Papert (1980) it will lead to a new . "styla" of thinking.

LOGO cteates;a.nicroworld in which children.can explore ,5;a

L)

" and experiment with'complex mathematical concepts. The

experience‘of being able to design various geometric

shabes by directing a cybernetic tuttle on'a'computer v s

4
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.'mathematlc% and this w1ll lead to .an lmprovement in other

'teaoher will have to change("Much.more emphasis will. be
L\

’/\
s
11."“ ;' .
re
¢
.

et
*

. L ’ - .
A ? . . ‘“‘\ 4 r ! R ) . 85 -
. A '

L R

jéophistioatiod. Papert (1980) argues that through teachlng

.

: the turtle mathematical. concepts they lose their fear of -

subject areas. LQGOfoffere the opportunltyffog children

to learn mathematics in a'computer based microworld where

learning new mathematical concepts is as simple as learning .

French in'Frence;

¢

- If Papert s thesis is correct, then the role of the L
. ’.

i 4
placed on "learnlng by dojing". The c;essroom will be less

teacher 6t1ented and more child act1v1ty centered ?be

~ computer will be transformed from "tutor" to "tutee".

-Howevet, in spite of all the-claims‘hade in support

. of, LOGO, there- is very ‘little data to suppert such positJ.Vel L

«*
assumptions. In the words of Ragsdale (1982) "the claims

that programming 1nstruction helps develop logical th&nkxng,
problem solving skills, and éreative writing ability, need ihf

» further investigation". (p 20) There is 3ertain1y a need \

for caution. Conservatiam still Has its place in education.

Nonetheleas. it is reasonable +0 assume that program--

FAN

ming does help a child to think more logically and precisely
about a subject. Teac&srar;aarn a great deal from explaininyg, .

e topic to othera. The uge ot LOGO uill provide an opportun-f

Lty for even a very;young ohild.to toaoh-a computer. But \
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. ---‘more'studyiis need'e_.-d to substantiate claims that' program- . :
ming a computer allows a child to grasp cor;ceptis more e . .
quickly than he would v}ithout a cowputer. J’is/éhe use of , . -
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. oider to be con51dered computep'llterate is a matter of

languages so thq; he can write short programs; be able to
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- Chapter V o -
Lo dbmputei-Programﬁing

'h\ R '

Just how much.programmlng sk111 is requlred in

Rias “xy

coﬁtroversy among the proponents of computer literacy. It -

15 very dlfflcult to consider a person llterate if he has

mastered none of the skills of reéﬁlng or wrlting. A com-

'puter llterqte person needs to be famlllar w1th computer

modify existing programs to perform the operatiéns réquired

‘for a specific task; and have enough knowledge-about pro-

‘grams so that he can evaluage_commercially prépargd programs

or programs that are available in the public domain.

-

l . . . .. .
l‘ Algorithms and Flowcharts . !’

A program is a list of instructions or a series of

éteps for solving a\problem written in, some pfogramming

languagg such 4gs BASIC.  To write a program for a computer

you must first study thg problem very carefully and work

+

'out\;he main steps needed to achievg the resuit you want. °

The instructions for each stage will have to be broken

'down\\?to even smaller steps which can be translated into

~ a language that the computer can understand. Algorithms

- a step by step procedure for performing some gynction

- .are useful 1n'§riting programs for a computer.

)
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In order for _the computer to perform the t§Sk that you want

* \

- 1t to do, each lnstru;tion must be clear and -have only ‘one

' -

‘meaning. If there are any errors or "bugs" in the program,

it will not. run or will give you the wrong results. .

~

74’ - Flowcharts, dlagrams drawn-to 111ustrate the algor-

1thm, are useful for a programmer (not all programmers

_agree that flowcharts are necéggary or helpful) A series

of geometrlc shapes connected by arrows afe used to represeiit

a variety of functions. Each geometrlc figure has its own

function in the chart: L

- ' An ellipse is used to start or ot
o - end the procedure. .

L N -~

x
-~ <
L . . ? e

A rectangle is.a processing box.
It indicates the operations to
, - be performed by the computer.

‘xprogram branches in different direc-
tions, depending -on the dec1510n

: L ‘ Decision diamond. It indicates the.
| 4 made.

Input/output parallellogram. Indi-
cates input from the keyboard, .
diskette or tape or output to the °
screen, tape, diskette or printer.

Continuation -- indicates the proéram
continues on another page. The page
number is written in the circle.

~

i

4

tQ drill atudénts,in matﬁématics (Noonan, 1983). (See page 38),

(4 . A

*

The follqwing is an example of a flow chart designed<

. : S :: B f

"
3

\,«—v

-
- -
ST e g e e oy b P Ay ] s 1 St e D

a

1)
!

v
/



L ! '\\
* ' . -
. ,‘ - o= 38 -
R |
\ . et
s, + Figl 5-17 Flowchart designdd to drill
A « -
! . ~\\. ’
A - .
‘\ + " R Give
' ) o vy S ' Instructions
: \‘ . . Lo - Pxint ) .
i T s B Question’
N T
- . ' = is .,
N . ' Answer
* Corract? R
. .
; s " - 4 {Increment
. ; : - (agd’ 1} to
. ¢.ques—- 1
h tion numbar]
L .
P
N
| |
1
' ]
i ]
; - .
!
'

A
4 '
. > l
! * — -
f ° 89 " o&* 3 "

.

. - f
“ .
- A
'
- -
f
E
- . .'
N
~
o
7. w
- 4 A i
v {
. .0 .
) ’ . I
5 i
- Lo . ;
4 ' . . :
f .
. * .. : . i
o
\ * 0 'y

L 0
’ +
H
R .
)
- > ]
(¥
_ ' . ‘
.
]
. . .
.
.
—
‘. 4
. .
¥ At v
e : ! .
¢ .
,
\
-
R !
i
” ]
. ) . | l
.
ot
.
. -
.
! L]
i T .
. r
- - -
- 4

-



o R . . N
L T~ A , .
3 " ! ) . .
. ' Y
N ‘v -
' .o - 90
* * T e ‘- 39 -. - !

’ . N : .
o220 Prqg;amming in. BASIC )

The pregram is now ready to be~translated into
BASIC and debugged ‘'on the computer.
for thefprogram to Qbrk_tha{fIfst”time~itais_teste§_on :

the computer because there ‘may be errors of logic or

!

>

It would pe unusual

- e

mistakes made when the program is typed - into the computer.

1

A .~ . and READ

-

~ LET A=6;

There are many words in BASIC that are the same

as in English and are, therefore, easily understood. The .
\ .
¢ A
fqllowing iq a list of such words and their meanings: e 2 i
PRINT” = to display on the screen '
INPUT ‘- requires the user to give the
. » computer information. It
VT allows the user to input in-
Vo, formation while the computer
.R~ . is running the program.
¥ . . RUN. ™ - asks the computer to exetute’ )
\ ’ N ‘ the program. ' . %- ' .-
o .. LET, DATA A B _
= commands are used to input . - o '

information into. the com=-

puter. For example:

READ A, B; DATA 6, 231.

'\ A one line statement may be entered by the LET command.'

LargeYr amounts of datafmey be stored via the DATA command

‘} while the READ command translates these numbers into

-'§variables.

Theﬁorder.of arithmetic operations on a computer’
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Function , . ~ Operator. '  Example AN
Parenthesis - 0 : L (543
Exponentiation . * .\ - j 3t2% .
Multiplication ° % L 2%3
‘Division N oo 472
-Addition | roe + 245
Subtraction e ./ - T, 6-3

* Same as 32 -

. :
- T ST

'The coﬂiuter, if given the PRINT command, would execute;

_illustrated below. veo S e

the following statement in the order of precedence

L P

1

‘- B - o : .
9%+ [(6+5) 3§ 4-7) - o

The computer may be used in the immediate mode, or

the programming mode. In the immediate mode it can be'

;USeduas ‘a ca@culator or to displayvmessages using the

* PRINT command.. The idformation may be spaced using the

‘e

T

, semi-colon; or comma,. The TAB command and Spc. are also

-spaces from the left of the’ screen and. the 7 six

.a nutber. This first line can be assigned 10, the second

useful}for organizing information on the screen. TAB (20)

will place the data in, the centre of a forty character

screen, while Spc (2)4 and Spc (6)7 will place't‘z 4 two

paces

from the 4. A sample_operation in the immediate mode

.-looks like’ this:

PRINT “RUBBISH" (Press RETURN)
~ RUBBISH

In the programming mode each.line must start with

Al

¢




: there is an error,’ type LIST and the program will be
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20, thé third 30 and SO _on. The RETURN ‘button must be - .
pressed before 'you start a new line. . After the program o o <
‘is typed in and the program is checked for errors, type S ] N

RUN and press RETURN. The computer will execute the

‘progrem if it is error free. If the computer tells you ‘L, . :

R

' displayed on. the~screen. The error can then be corrected o . f

by retyping or editing the 1ine in which the error occyrs.,

Before the computer can become something other than .

" a calculator or display machine, it requires 1nformation'
. N -

or data. i ; y T - S ST

When data is entered into the computer, either

through the LET:or READ... DATA, or INPUT commands, you

have to’ ive it a labe can_find.it_again ' 33

‘ tains letters and symhols, AS, 1is called a string variable.. o

'THe DATA items must be separated by commas so that the

Usually letters of the alphabet are used- to label-a;memory : : ; 3‘—

Space. A labelled memory space is called.a yariahle; _ LT
hecause the contents of variables can change dnripg the .. .{
:program. A variable containing a number is cailed a - - '_'ﬂf
humbered variable - real numbers arehrepresented by A,

while A% represents an integer variable .One which con-.

computer can identify each item listed.
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"For numbers, a- letter may be used such as 10
* * L,

INPUT A, and for words a line such as 20 INPUT AS is

entered When the computer processes ‘the command INPUT
&)

in a program, it puts aflabel on a memory space and
.
prints a question mark- to ask for the data After you-

type in the data, the computer stores it and goes on with

4 2

;,the.rest of«the program..'

)

N * : ’ e
'One'of-the greatest differences .between a

vator and a computer isnthe computer' s ~ability to compare

data and then do different things accordingf,g ‘the results._

‘It can test to see’ 1f two pieces of data are equal, or'
';‘greater or less than the other.~ To do this you use the

" ¥F...THEN commands. Words, numbers and yariables/zan be:

{___compared*e—xouueae—gé¥e—the~eemputer one of a few

nstruc-

oo tions: after the’ word IF: GOTO, THEN, THEN...GOTO.‘ A;_ .

' useful 1nstruction is to instruct it to go to another N
.line by typihgoGpTo., GOTO on its own can be used to
create a loop or continuous loop. Another way to repeat

the same loop a- number_of tfmes is to ‘use the commandi

. g

FOR..NEXT. e A

A

: —
. L .

_ of a mini-program within a prognam. They carry out
partichlar tasks and you can direct processing to one

whenever you Want,that task carried out: 'The snhroutine'

-,

‘;érpgrammers"also use subroutines. They\aretgorfr\;i\‘

@l

4L
S ere———
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saves writing out the lines each time and makes the main

program shorter. It is useful for carrying out any‘ﬁesk

»
L k.

which you want to repeat several times at dffferent

by
RETJ

P

. stages in the program. It is entered into the program

ping 50 GOSUB 100. The subroutine must have a

QP line to direct processing back to the instruction*

"~ after the GOSUB 1ine.

*.t

Smith (1982) provides the following checklist

l.

r

’ for typing in programs:

Before EYping in a new program, type NEW. .
This clears any old programs out of thp '

~i'computer S memory.

-

When you are typing in the program, remember
to press RETURN...at the end of each line.

After typing in the program, check all the’

- 1ines on the screen to see™wf there are typing

mistakes. Make sure none of the lines are
missing. ‘ ‘

Next type CLS (or your computer's word) to
clear the screen. -Then type RUN to start '
the program. : ' : Y

Type LIST tolget the program back again to

~check it or alter a'line. To display one.

particular line, type LIST and the line

‘number, but check this command as it varies

slightly on different computers.

To stop the program while it is funﬁihg type
BREAK or ESCAPE.... To start the program .
again, type RUN. 1

. (pflsl’i

P

-
e b ey

el et e e
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type, LOAD on the computJ

B PR Structured andguhstructured Programming

N o _ ) ‘
“illustratgs a structured programming module. .

A N . ‘1
v Lk

Mi- To assess a program stored on cassette tape, Noonan

(1983) gives ‘the following sequence of steps to follow:

-‘plug in the computer ani turn it on; "rewind the” tape;

r and press the RETURN key, press :

'the play button on the ‘cassette recorder and wait fcr the .

‘ _word READY and -1 flasning cursor, type RUN on the keyboard

4

l\

't-‘~;._ AN

-, and press the RETURN kdy. (p. 12)_

W . .
‘., . ;

) Structured'programming involves writing an algoritnm,

\

N ‘rewriting each step over and over until the words from a ‘_

. high level language such as\BASIC can be written for each

\

_step. PASCAL, 'ALGOL, %L/l and Waterloo BASIC are consideredA

structnred programming{languages. Lieberman’et.al. leBl)-

» ' o ‘\
L

states:. \

'-"Structured prigramming\languages provide greater
readability and clarity'to a program by uysing
modular constructs in tht language. ‘ They greatly
reduce errors in logic and also decrease the time
and cost in writ ing programs."(p 59)

-

A,structured program is built from smaller parts ‘called

: /
modulesJ Each module is connected to the part before it

.by an ehtry module .and followed by one exit module. These

nmduleJ may be used independent ‘of the main program or.

transferred to another program. The following diagram
. v

v
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The simplest way to eXplain unstructured programming
1anguages is to compare them with structured ones. Unlike -
structured languages, they are more difficult to readﬁend
.

Smay not .always reflect the logical divisions of the problem. o

’Twc popular unstructured languages .are BASIC and FORTRAN A

novice programmer is likeﬁ%rto write unstructured programs.

" 4. Programming in LOGO

3

Using the commands listed below, the very young child

can’ program the computer in LOGO.

FORWARD
BACK

RIGHT

LEFT

REPEAT .
PENUP e

S )
. BK
e RT

Lo PENDOWN ' |
L, "+ - . - RANDOM .
U § v

\ +  PRINT -
A swon~

1O

~ PENCOLOR =- (Selects .color

I
a .

s (identifies input vaIues .
required) .

B

DRAW. (immedi&te mode)
SAVE (Saves program to ., @ ..
‘ tape' digk' etc ) -

LOAD (Inputs programs’
into computer)

of pen) e
BKCOLOR x

>
. . [

himian i Thied -
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FORWARD (FD], BACK (BK), RIGHT (RT}, and LEFT

.[LT) commands give directions to a’ “turtle“ on the com-

puter video soreen. For example, FD100 instructs the
turtle. to go -forward 100 "turtle steps";'PENDOﬁN instructs’

“the turtie to begin drawing-on'the sqgreen; REPEAT commands

I T

the turtle to continue dr&ying.the design over and over
again; the PENCOLOR= command instructs the turtle to draw

the design-in‘a"color'selected by the'ueer'whilé'BxcoLOR'

,alIOWS the user to select a different background color.

A command sueh as RT 90 FDlOO would direct the turtle to -

P

turn right 90° and move forward 100 turtle steps. By

repeating this instruction.four times, the turtle can be

diregted to draw a square. The student 1abels the fﬂér

(whatever name the student wants to give it) and the' com-

a

-W'.’puter remembers how to draw it.- Each time the student ~ -

types "To SQUARE" on the keyboard the computer will
produce a square. Once the computer has been taught to

SQUARE, SQUARE can’ be\use? to draw more elaborate designs.

More elaborate designs can be created by ueing-.é

_command SQUARE E-Dist-(x)'(this bariablé allows the pro-'

grammer to 1nsert any number for the variable x) Another

;commanduis To STEP:Dist., It is useful in’ creating a spirall.

L] .. v

effect. .

’
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TOSTEP:Dist.
FD Dist.:300 stop

o

" STEP Dist.
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By éxperimenting with LOGO,. children

aéléborate‘deglgnq’ththe computer.
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R / Tl bif’ferenti-al Access t6‘ Computers" e LT S \ .
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>Access to ygomputers, in the home or in school,,is - ,_; -~\

bound to create new problems or- reinforce existing social ‘.':'f_.'.“ﬁ Tt
el problems. - The preliminary informatien indicates. that S '_j, y L
ce students f;om higher socioeconomic levels .are more invol-A I

_ve‘ 'witn computeps ," in and out of school than those from

MY

i less advantaged bgckgrounds (COburn et al. 1982) It is
T f .‘ - generally acce ted that students enter ‘schools with a wide R
._'k' ; . \ . range of abi{ities am‘:l skills. If computers becomeean _" s )
| By integral par:t of ‘a child's education from kindergarten e e R .
* | v : ~to university, what effect will it have on the soqially _ |
. . .

disadva@aged children whq have no ‘access to a computer ¢ , 3 .
L 2 ' . ! ?

at home and n t as much ‘involvement With computers in their ‘

LY

schools? Will the gap between the level of achievement :

Je -
’ of the a»ffluent students and the lower class students e I,e
. .) . R . .

widen? Already more affluent school d‘.i,stricts are making ‘w

greater use of computers in their schools. Even 1if all- .~ i

!

school districts implemented the use of computers ;l.n
s * ¢
instruction in the same manne he problem would not

v

-necessarily disappear. . Try to imag:i.ne tpe difference o

]

between “the attitude toward computers of a child who hasn't




I

-

g e

et e ——
4 ]

- r——-

TS
‘»

’
[LFN

" recommendations made to overcome them.
* . . . ! '

T.‘gk‘; 5

used a computer before entering school and one who has

spent nonths at computer summex camps Computer summer

camps are combining.with schoq@ls. to giv ﬂthe upéer clase

childievery possiﬁle‘advantage. The socia} implications

"-of computer use in the schools need to beSStudied and

A

- Another social problem that computer use in educa-

- tion- may ‘exacerbate is-Ehe reinforcement of sex-role

stereotyping. In-many schools it has been observed that

Boys have a tendency to use comp(fters more frequently and

* for longer periods of time than girls, - The-compuper room i35

s

occupied before and after school by boys only. Very few
girls show interest in -computer clubs or enrcll, in com-

puter programming couréas. cdburn et al. ¢1982) wonder

%

how much attention schools are paying to these kinds of

side effects 4in their planning

2. Security of Information/Privacy

* ¢

. . Ly .
, Information was first-passed by word of mouth;

. r ‘ :
" later it was transmitted by words written on paper; but
5“ today's communications systems transmit information- in
N ﬁhe‘form of electronic pulsee,'radio waves .or sparks of

, N .
i amplified light. The modern computer has made possible
. e

" the~transmission of thousands of bits of information per

Ny

... 100.
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second to any par%iof the world. The transfer of informa-

tion and storage of data in computer files has created a

- problem of security. The technology that hés.m?de the

.computer very efficient has also made it very vulnerable

to the information burglar. Much of the information stored
‘ /
on computer is personal and/or‘gpivate. It is important

,
that it not be accessible to’a thi%d party.*

The weak link ih‘a computer network is it§ depen=-
denceuénitelephone lines. For educators, a real‘concern
is pfivécy. Wh6 will have access to student and/or teacher
records? How diff}cult it is fox someone to "break into"
the computer “files and change the'content of the records?
Secu¥ity'of information is a major concern for network

users.

Closely‘related to security of information is the'x

privacy question. How much information should a business

or goiernment agency be permitted to collect on a person?

Information is often collected and stored without the

individual being aware of it. }Only recently has the law
changed requir;ng credit bureaus to reveal the information
in a person's'file. Until recently lo§n applicants could ,
be refused credit Qithout explanation énd could nét read

what was in their file at the credit bureau. The question

.of how agencies use the ipformation may be more important

»
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than thé fact that they have ft. ‘ . \

Mﬁch of the,infprmation is important\énq when used’
prdperly can be beneficial ‘to us. ' However, ;here iﬁ a vefy
real possibility tha£ this information couid be misuged. 1f
it is Peing ﬁigused,'or even if it isn't, should we be per-
mitted accqss.tolail information about us that is stored in
‘data banks? This is a difficult questidh,"uoonan'(1983)

: identifigs two major problems assoﬁiaged with the éollecgioﬁ
of ipformation in data banks: “the misuse of personal
informationw... aﬁd ”acgi@ent&} errérs in fhg daté about us"
e (p.297); As the home computers are'brought iﬁto use
féf banking, and storage of all personal &nd financialjll
records, privaéy wi%l become an even_gréater concern;

i

3. Computer Crime

In the past decade, legislators have become increas-
ingly concerned about.a new type of ériminal. Hé is a pro- -~
grammer who has access to the compuqer'system, or elée_is ‘
technologically sopﬁisticated enou§h‘to crack computer
"loé;s". Computer crimes range from univeréity students
stealiné time on a Eomputer network to cracking the secufiﬁy
system of a bank's computers, and then ordering them ta
place funds into an account that the criminal has takeh

ocut under a fictitious name. A recent CBC report on

¢




his actions were-discovered. ‘(Noonan, 1982).

. computer crime claimed that the average compu er ¢riminal

" "earns" an average of $450 000 for each crime. The avail-

ability of microcomputers and modems make thl big computers
accessible to the ingenious criminal. The slme methaod

could be used to sabotage or erase government files or

/. company records. - D! Ignazio (1981) raises tde spectre of
- a nation being held to ransom by a terrorist ‘group

g /
threatening to destroy national computer networks. - There
\\ .

<

would be no easy way to track them down, it might take

months and cost billions: of dollars. The highly computer-

'\\“ized nations would be most vulnérable to this type Of

R

. attack.',

Fortunately, most computer crime is more trivia1.4

[Manipulation of interest by the programmer or a person

yith access to a bank's computéer has been documented. It

. occurs when interest is rounded off to the nearest cent.

The fraction of a cent was diverted into the criminal's P

account, netting him between $17,000 and $70,000 before

- The inability of the courts to successfully prosec-
\* -

’ute %pmputer crime, even when it is discovered, was

demonstrated in a case involving University of Alberta-
. T

_ students who were using the uniuersity computer for their

own part-time business. The authorities didn't know what

-




SN . <104

L - 53~ -

: * | : :
charge to lay against. them. 'Eventually they were charged
S : . ' - &

" with "fraudulent use of a telecommunication facility".
The Supreme Court of Canada ruled that a computer was not

.\. i ’ '

a telecommunication‘facflity,'and the charges were dropped.
The 14& has not kept pace wigh the. technology {Noonan, .

Y

1983).

.

In another case . in Nova Scotla, lnformation was
‘stolen from a large universiéy computer. Thieves used b
'university paper to prlnt out the 1nformation. Since

nothing had been phy51ca11y removed from the computer, S

-

they were charged with theft of the paper and found

guilty of that offence only. '(Noonan,'1983).

~ The use of magnetic ink to print branch, bank and’
account numbers on cheques’' so that they can be reéajby-
compuceriied méchinee has prov;ded an'opportunitpifor. N )\
- cheque fraud to occur. Noonan (1983) reports that’ one

American criminal netted over $100,000 before the crime‘

was discove}ed.

Noonan (1983) cites a numher of reasons why com-
‘puter crime is such a problem. The number of computers
in use is increasing rapidly and the number of people wi§h~
expertise~to-break inco cohputers is increasing eacﬁ yedr.

The number of assets, both monetary and'ofherwise, protected

.1‘ -‘ '




105

S .
N -

| - 54 - Tl ': | . |‘.

‘ of cont;olled!or recorded by comp@ters is ‘very high.’ Coﬁ-‘
puter crime is éery profitable'and:the chances of “being
convicted are low. Laﬁmakers have noé been able to create

!ﬁew léwé for the authérities"to prosecute computer criminals
2sucéés§fully;' The ledislators, as wei} as members of the 4
'generaf bublic, must become more‘computfr literate to.'
successfully combat‘cOmputer‘crime; Judges- and iprieé.
neeé”to kqow a‘grigf anl about computéfs in order'£00hold
a proper trial. ' Perhaps in time,’computer éxperts will be
permifted to testify‘as tb thé contents. of tapes, disEettes‘c.

‘or .cards in the same way ballisticé experts tesfifx as to

thé identificaﬁion of murder weapons.\

Throughout the history of computing, there has been
‘more emphasis on the deveiopmenﬁ of new technology than on

B security. -Bééently more emphésié is being placed on better
security systems. - Using teams of programmers reduces the
. . ' : |
chances of a programmer making .a part of the program work
, : .

for him, since neither of the team‘members_.is involved pt

eveiy stage of program development. .Regardless of whh

hopefully a more secure system will emerge.

;4.:- Emﬁloyment/Unemployment
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required 'to perform. It has been a common practice
the histoiy of mankind for new inventions to change

lives and\the way we live. The'printing preese the

engine, electriCLty, the automobile, the transﬁstor

7

1ntegratedupircuit have combined Wlth otherhinventions~to o iy
Lcreate-a lifestyle that-we have come to accept.’ Each new
invention brings positive results to many, but ft has 37 \' E , '}
‘also brought suﬁferlng to the workers who are supplanted -
by it. Jacquard's 1oom. con31dered so significant in the-
history of computers, led to a reduction in employment for, . ,N;-;

weavers. The Industrial Revolution led to the destructlon ‘_'4. .

steam - 7 f

106 T

in

our

and. the

of cottage 1ndustr1es, but later provided employment in A -

the cities that. sprang up around the factories.‘

R It is common for writers to say that d% are no

longer living in an industrial society. We "are living

in a new age: . a post industrial society has gmerged in.

4

which the main ingredient is information., LaConte-(lpBZ)-‘x
states that information ie.the energy{that'fuels the new
‘age. He points out that fify Eerjcent.of'all jobs

in the United States are related to.storage, anaifsis;"‘

“-
RN

/,‘

-

processing and transfer of information. LaConte (1982) e T

talks in terms of an. Information Revolution which will
'transform our - society just as surely as the Industrial

Revolution did in the last century. The big question is

3

T
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Just as the Industrial Revolution spawneéd new jobs,

the “high tech” industries of the Information Age will
create alternate-employment

New industries are develop-
ing to produce the tools for ‘using, acceSSing, storing,

processrng and retrieVing the massive amounts of informa-
ﬂ tion.

The manufacture of computers and related hardware
has‘already created many new Jobs.

High tech companies
are being courted by‘governments who' recognize their
future potential for proVLding employment.
$

: i
The high tech
industries, however, only require a small number of manu-

facturiﬂg plants, reducing the possibility of employment
in many'areas.

‘Added to this problem is the practice of

‘‘‘‘ exporting c0mponents to third- world'countries for assembly
. by 1ow cost labour.'

Still there is 1ncreased demand for
people in computer related‘occupations.

keypunch operator,
computer designer, computer programmer, computer operator,

computer analyst, computer teacher, computer technician
and computer consultant.

’

During the period of tranSition from an industrial
society to an information society, there will be increased
unempIOyment.

It is perhaps ironic that Japan, ‘a country
devastated by homhing during WOrld war II, should emerge




vworld. The problem for Canada 1a to use the high technology ..\\
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1970's, One of the reasons they were able to do so was °
because they didn’t have anf industrial dinosaurs- to
disﬁose of. They wereiablefto'start‘”freshf, while

Britain continued to produce in outdated factories. New

: technology, combined with dedicated-workers} gave the

Japanese a competltlve edge over most of' the western

v s \
to increaee its. product1v1ty, w1thout creatrng more unem-: . .,

¥

: ployment.

'\ The’ perlod of tran51tion will he palnful Men

and ‘women, eecure~1n thelr»trades,,w111 find that their

"job‘skills‘are'no longer marketable.‘ The'aseumption‘that

§
a people can be tralned for jobs .in thezr youth which will

last a lifetlme is no longer. valld. The proqfem then is

PR

not simply to produce a new computer literate generatlon,

1

but to create a system that will make all of socxety com-

puter literate. Who will educate the adults? Per:s.ons,'|

“trained in traditional trades are very.vulnerable; ‘Many.

havée identified the schools as being the most vulnerable

: , . _ . ;
<~ din this'computer age. Some have predicted that formal

sch001e will disappear completely, while others believe

'they will survive in a modlfied form (Thowaldaon, 1980) Some

‘foresee a radical shift to a home-and-job-baeed education.

People who are working in relatively unskilled jobs will
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'probably. be affected thg least (waitresses, truck drivers,

A&

~janitors). of" course those fortunate enough tofhave

¥
-

already’ acquired compuzeﬁ\fﬁlated skills are in an,enviable

»
- ¥ In the post-induerial society, the big powerful
|

unions qf the 1970's have already become 1ess powerful

as their membership declines due to'increased unemployment.,

! i
.As the power of unions declines in a competitive job ‘

i

market, manufacturers will increase their effOrts to .ﬂ

automate their plants. Itlis probably not accidental

that Japan, the most automated nation in the world, has

A

no unions. With the decrease in. the power of. the third

3

. party and its ability to protect its membership, ‘there f‘-g

l
is an increased responsibility for governments to easeg.

.

'. us into the information age\with as little pain as

possible.

\ .

|

5. . . Computers and Young Children' A Developmental 1ssue

There’ is no questioning the allure and popularity '

of computer simulatiOn video

\

ﬁheir strong appeal to the challenge of overcoming a ‘

competitor, but more importantly, it offers "an exciting

simulation of ‘one's fantasy life". (p 97) . No one knows ;’)'

what the long term effects of_this new preocoupation will’

’

games. Evans (1979) attributeS'

- e . .
S et ey e e b ST .
. . . - ,



'spending a great amount of‘ time interacting w,ith a machine. . : s

~instruction. 1f they feel their children are not given

‘their own computer. An increasingly more common alterna- e N
) tive is to send their children (1nc1uding pre—schoolers) o , A
to oomputer summer camp. Canoes go unused as the children ‘ - /r

‘stay inside to work with computers." .

' with real events and objectsb. (p.11), Preoperational

110 .
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be. Evans *(1979) . voices concern that we have not even '

begun to formulate the right questions. This is perhaps T o .

not surprising when’ 6ne considers that the phenomenon is

. AN
SO new. It will probably not be until the present-genera— .

“tion of school children have become adults that the fdrst

‘effects will be felt. . . , B //

It is not only games -which’ have leq, to children

- N N . K

Parents are encouraging, and sometimes presSuring, schools

to 1t|volve their children in some form of computerized

enough exposure to computers in school they purchase . ’ Lo

» - . . .

' Barnes ‘and Hill (1983) ask the question. Should o .
young children work with microcomputers? 'I.‘hey concluded Lo

that "... a preoperational c.hild would- not be harmed by AN

\ contact with a microcomputer. : However, experiences-'with B

a microcomputer should never replace their experiences . o o

children (those below 7 or 8) are active ' and need to be

active physically.. The computer engages-them mentally 2

. [
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and emotionall‘y, but allows no- opportunity .for mobility, ‘
no chance tb manipulate three dimensionyl objeots.‘ \\The
child 1earns problem solv1ng Skllls by stacking bu-ilding

LI X

blocks or;,bryé fitting pots and pans into each other and
; h o ) .

é'../
by interacting with. people. Real life situationéoffer LN

the opportunity for open ended experimentation.x Without
concrete experiences, the child will not posses tl'ie |
foundation to formulate the abstractions the computer
requires of the user. Such qpncepts as "above" and ‘
“below“ .are learned very naturally in the real wqud,

probably much more so than " on a computer screen.

+ * A/
. - w »

A major a.rea of learning for young children is

-langu‘age -aéq’uisition and it is learned through interacting

with other children and adults. Social interaction is .

also essential to developing attitudes and feelings of e

concern for others. These requisites for good inter-

'._,y . N

. / personal relationships can only be fostered through soc -rjﬂ'

interaction. Barnes and Hill (1983) state that "children

at micros are ot getting the opportunity to- actively

' manipulate three dimensional objects in the physical world,

-AdYscover: .cause’ -and effect relationships .through experiences'

‘{kick and be kicked); or develoP ooncepts and language

throug'h involvement with others.'{ (p 12)
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LOGO, a 1anguage considered by many to hold great
promise for intxoducing primary students to computers, -

offers children an opportunity to experiment and explore

in a microworld. However, LOGO requires the ‘user to’

learn a set of commands before the experimen\ is possible.

These commands (RIGHT, LEFT, FORWARD, ‘etc.) are aBstrac- L

:tions that .the child cannot understand without concrete'

his fas

‘ experieszesin the*realﬂworfd Papert himself credits

natidén with gears and wheels as a child for his
. i \ : . .
suecesscin being able to concretize abstract mathematical

‘:concepts. He hypothesizes that. the “turtle" in the LOGO : ," T

microworf; offers children the same opportunity to

"externalize" their thinking “~_ n‘ ’:i R ,
' - . . A Py k /'
/ )

Despite all the optimism of Papert and his suppor- PO

-ters, there is a paucity of documentation to back up their :.

".claims. Barnes ‘and Hill (1983) advise caution and urge
‘parents to allow their dhildren to play with “Lego" before L

LOGO." The effect of computers on children is unknown.

'ht present, it may he impossible to measure the full impact

but*a beginning must be made, even if it is only to

determine what types of questions should be asked .
, , ' K oL . P
P : ~ (

” - . FL _' ) ) . ]

. C . .
.
(34 . . .
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to most attempts to come to grips with a. clear explanation.

mi d or soul by which one’ knows and reasons, power. of S
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6. - Limitations of Computers[Artifical J:ntelligence '

Because computers gap perform calculations, answer

-

: ques‘tions,’ store information and process it at high speeds,

some people have come to regard them as intelligerxt.

3 4
mo;g. common’ label applied to’ the abilities of computers
is artificial intelligence". pne of . the difficultﬂes in

: determining whe her or not a mac‘f;ine is intelligent is('Ehe
. difficulty of . for ulating a precise @:itiom _of intelli-".

-

d/;strates the ambiguity and circularity involved in '

It defines intelligence as "the facuflt; of understanding,

‘.aintellect" But vhat “do’ understand‘ing and intel‘ect mean? .

~ The Oxford English Dictionary offers the following- . "to

!

'understand" is defined as béing “to apprehend the meaning

reason"' ;Lntellect is defined as "the faculty of

‘thought, undprstanding, rarely- used in: réferenc to* lower

animals .

-
>
.

Evans 11979) identifies "the ability to perceive

relationships between objects and patterns, to solve | ..

"problems of varying cbmplexity and to see’ fresh ways

o
+

el

Y

"y

\,i
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e
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o f - out of mental puzzies" as I;tél}ectuai activitiesT (p.156).

; , . ﬁe states'ghak many a;imals are éhpable 6f pérforming

! ” thes; tasks. Haqw aﬁdut lower life forms; "Is it pgssible

- _ to.aqcept machines ashbelng-intelligent? 'The answeg to )

the latter questiﬁn,is oftep "no". "Compute?s can,oniy

i»: S db what you tell them to" is a frequent Eémark. The
‘o;her side pf‘the question is: doesn't a yo;ngiéhild )

» o with little experience ?ave to be ;qld how #o behave?
Humans;héve been programmed pyltﬁeir environment for

-millions of years.

i, “ ‘EVans {1979) gives a basic and fupdamental defini-
IR tion of inteliigence. "intelligencé is the ability of a
‘ system to adjust appropriately to a cﬁangihg world,:and .
" the more éapablé of adjusting -~ the more versatile{its.
:adjhsting'power - the more intelligent it is". (p.157).
He t?en iilustrates or expands on hig definition by iden-
} tifying six princlpal faqtors'that make a creature flexible

-/A. or versatt}ﬁ in the way it adapts to its environment.

. L4

"The first factor is "sensation" or "data captufe".

An entity is intelligent to the extent that it can extract

<z
-

The better its sensory abilities’ are, the more intelligent

it is.

o e e i T # st s o en Ve o
.

Tyt
L]
4

e s e T R L M @ e e
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information from its environment through sensory perception. .

——— e
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The second principal factorbis "data storage
" capability". 'The‘ihtelligenee of an entity can be
.measured by the amount of informationit can stofekend
how well it een’use the“data eollected to imgrove'its

abil;ty to adjﬁst. _ J

The third factor is processing speed. Processing

v .

speed refers to the switching speeds of neurones in animals
and microtransistors in computers. 'I‘he computer train can

operate a billion times faster than the human brain accor-

- ding to D! Igna21o (1981), but the human brain -is able to
* .

‘process large numbers of commands at the same time. The -
computer, on' the other hand proceésses information ‘one

instruction at a time,

There are some similekities between the human and

the computer brain. 'They both use electrical impulses

- . . . . .
P;ganized_into a binary code (l's and 0's) to store and o

>

transmit ihformation. In the human brain, neurones act
as switches; the computer uses micro-transistors. The

speed with which the. “brain -can process information is
-, ’, /
usually coneidered an indicatox of intelligence.
f

A fourth faetor is sbftware flexibility. An entity .
\ oy ' :

R 1 inteliigent to the extent that its programs can be

s i easily changed and modigled. This would be crucial to
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the creation of an intelligent.hachinei - Any intelligent

-entity must be able to ehange its programs or create new

ones if necessary._ All biological entities have the

ability to do this internally, while a comppter\s progran

must be modified or rewritten externally by a human

Until machines reach a level where- they can self-program

they cannot be regarded as- intelligent. Hoyever, com-

l

puters have been  taught to play chess, checkers'end tic-"

tac-toe and to improve their playing skill with each game -

: played by remémbering the errors it made in the previous

game. Chess playing ;obots have‘now improved‘their

'”skills'so much that they can beat.top-ranking'ameteurs;

. A fifth factor identified by Evans (1979). is

software efficiency. Unless programs are written in
by S , ) i

very‘precise langquage, a lot of processing power is wasted
- . [ .

and the program runs vety slowly. Human software has

.become efficient over the milﬁ!ons of years that man has

been dealing with a harsh environment. Inefficient

‘programs led to death so there.was strong.mdtivation

to create very efficient programs. Computer soﬁtwere

remains inefficient because iteisvnew and doesn't carry

D'Ignazio (1981) points out that the -U.S. military. afe

A

.

‘the same potential'for disaster that human érograms do. ™ |

-
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already conducting research into the possibility of
conneoting the human brain to a computer. Depending

on your point of Yiew, this could lead to a more intel-

ligent human: or more intelligent machines as the person

. will be able.to "think/up a command and send it directly
. L

to the computer’s brain".'(p,92).
' . l -

The final factor that makes a creature versatile'

and flexible is software ‘range. The: "brain" must be

“equipped with a wide _range of  software with which it

can cope.  The greater the variety and number of programs.

that are available for the centraliprocessor, the more

v

intelligent the machtne will be considered.

" A test designed by Aian‘Turing, known as the
Turing Test, was supposed to determine a computer s -
ability to think. Tne test requires two persons and a
computer. The computer and one person are positioned on

one side of an opaque'screen while the person testing

- the computer sits on the other side. All three can

»*
communicate with each other by means “of .a keyboard and

+

video screen. The person sitting alone asks questions

via the keyboard, but is unable to see which one responds.

'The purpose isLto see if the qugstioner is able to tell if

the human or ﬁ

S Lo ' - , \\

{

e conputer is responding. On’ such subjects‘
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as chess, bridge and mental health, the ggomputer has

A

passed the” test. However, “the computer has consistently

“

failed tests when ‘it was questioned on a wide range of

subjects. .

Perhaps it may never ‘be possible to create(a truly
|

chine. *The problems range from our diffi-

I
|
!
i

intelligent ma

.'culty to create a precise definition of what intelligence
. and thinking s, to developing a self—programmable o 4

'machine. Man feel that until a‘ computer'can experience "

emotions and rite poetry and music, it cannot be con-
sidered intelligent It is unfair to compare the ability

of computers 'to the human creative geniuses because not

‘all humans, even those who are highly intelligent. could

create such m;sterpieces as - Bach or Michaelangelo.

N

4
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: forming calculations that would require ‘the human brain
systems ‘have been developed to store lnformation in
 use. ‘A great deal of data from érlnted material such as.

.books, journals,~and'papers:can‘be stored in relatively

important as being able to get this information whenfneedéd;:,

' l.as "an advanced and eaay-to-use videotex system ‘that

437 . ! .

3 : 119
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' ‘Chapter VII - ' L
& Comguters in the Information Age = o \\

¢

1. ‘lnformation Retrieval Syetems/Telidon.

© A computer was important in the 1940'5 for per- -
z

" a.long" period of time to complete or solving proplems L

which humans could not otherwise solve. More recently SR /.

computer- data banks so that it can be recalled‘for later .

~— J w- U
e ¢

small areae by the use of computers.: In an. information .-

- soclety knowlng a great deal of information is*not:as

, o . : ' : N
Furthermore, the, computel can .make the'information‘avail- Jj'
'able much more ‘quickly than conventlonal means of xetrieval.
Lo Many countries have developed their own, lpformation L . 'f’
retrieval system. ' ' T '
One of the most advanced.information retrieval . ¢ = g

systems has been developed in Canada, Telidon. The

Federal Department of' Communicatlons dég’tlbes TeT!hon

- ..w;. }
Y

. ﬁa.v
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. uses the newest developments in graphics, telecommunica—

computer'technologies" Videotex is a two way

communication system that links a television set to com-

Tputers and. data banks. Videotex adapters can be attached

to or built into home TV sets, turning them into computer

. terminals which can draw information from the memory "of

:othér computers. Telidon also allows users to send infor-.

matidn back, a form of electronic mail

N .
’

’ The broadcast version of videotex is teletext. In =

this system the information is broadcast over the spare 0r=
unused lines of a TV signal or over a cable ™V channel

It is transmitted in high-speed bursts every few seconds.

3 ) ) .~

The information is accessed via a keypad or keyboard. _The *

user simply pushes a button(s) to select the information

-
-~

from the menu.-".' . ~‘ A .

A

,L ' ! -
. L)

‘Telidon System consists, of three components:

data bases c¢onnected to a’ central computer,

a modified TV set with .a push button unit
lifke a pocket calculator or a keyboard
like a typewriter, for getting or sending
information," .-

a transmission 1ink, such as telephone
lines, .cable, optical fibres, television
broadcast, satellites orx even laser, .

(Telidon, Dept. of Communications pamphlet).

At e mm . e e
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tThe,edapter,.oooe inéta;led'in your ™v set,.de;‘
codes the infdrﬁation.sent‘to the TV by the central B

" computer. The oombuter'signais show up on the screen

es printed words,'grabhs or plctures. The‘inférmation.‘

" is available instantly when you want it. Telidon and

iother systems for information retrieval can provide many .
different kinds of information - and services._ Noonan ':
(1982) lists-these,examples:" B

banking- =~ = .«
ordering goods from stores ..
- tourist information - '
-obtaining and -confirming bUS,rrail "airline
. and hotel reservations .
. mail orders = ° o o .
‘bibliographic data o
comparison shopping
weather forecasts - .
stock market updates ' : t
job openings - . .
apartments for rent. - ' . . -
7 = . real estate information and prices - /"
. displaying white and yellow pages: of ) u
- the. phone book | ) s T |
traffic reports . ' :
education, business and commercial research .
electronic mail _ . '
edudational- instruction ]
- television listings o v
local live theatre and movie theatre listings
taking surveys of public opinion
interactive games :
.. displaying boodks on the monitor from a librar £
page by page, for the user to read :
.  telemonitoring for fire and other alarms.

v
e &

e e & e o+ o

o W (p.240)
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Readers interested'in Telidon hay visit the Arts’
and Culture Centre Lréra,y wﬁere a Telidon termlnal is

‘set up for use/bf'the general public. Termlgals have

.been set up 1n citLes acrpss Canada to acqcaint Canadians

Wi

2., . Impllcatlcns for Educatlon

J—

“Telldon has the capacity to be an electronic

+ - school, a llbrdty, a -newspaper, ‘a bank, a
. supermarket, a post’ off;ce, a’ traval agent .
and much more" (. R BN SR

(Telidon Dept. of Communicatlons Pamphlet)

“r .

(OTF/PEO) to the Ontario Cablnet 1dent1fied several uses for

. . ‘ ‘. X LY
A subm1591cn of theZOntarlo Teacher s Federation "

lnstruction (Thowaldson, 1980) _One sﬁch area WQuld be

,courses offered through corre3pondence., Electron:.c ma:.l:.n‘g of‘

a351gnments to an, on—campus com?uter would greatly facilltate

~

the gradlng and turn around tlme. Hav;ng a 11brary°as close

[}

“ as your TV set would certalnly be an asset in ccmpleting
ass;gnments regardless of whether a student was 1n full tlme o

- attendance at an educatlonal 1nst1tute or studylng throﬁgh

. .

correapondence. T L S

Dr111 and sxmalar exercmses could be prov;§;d

:

easily by Telldon. Practice exercises could be created

.
N %M~§

© e
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using the excellent graphics and color capabilities of .
[

- the Telidon system. Ease of input by keyboard or graphics

tablet makes it very attractive for this type of use.

The OTF/FEOYalso recognized that Telidon.could

- serve - as a means of tutoring by terminal and telephone .

line. Students are glven immediate feedback along‘w1th

“1solutions to problem areas 'in their w0rk (Thowaldson, 1980).. :

The advantages of usz.ng Telidon for computer

assisted instruction'(CAI) are obvzous.' Telidon can be

.used to transmit CAI material from a central computer Jj

to a micro ‘or minicomputer in offices, resource centers,

classroom or homes. As Telidon becomes available, a new
1ndustry - an electronic,publishing industry - w111 use
this equipment to make available a whole range of infor- _

mation serVLCes._ Educators must be aware: of these new ’
‘

developments sd\@h@t‘computers, and inforﬁ/tion networks'
-~
using computers, Will .not, enter the schools in a. haphazard

way. The need for 1n—service to keep teachers abreast of .

new developments in technology is 1mmense Failure to

1

make teachers a part of the decision—making process at’

e

the sohool and sohool board level could prove to. be wasted"

'ful, inefficient, and 1ead to: less effective use . of.thel_‘

l

new 1earning tools (Thowaldson, 1980) Planning and coordination

T s

% T

I3
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between governments,  schools, school boaxds is ' essential
if the new means-of communication is to be used success-
. fully and.efficiently in the schools.
.c} -t [ .
. N ' )
' N \ ’
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_ _ b Chapter VIII \

Applications of Computers in Education

The ‘educator may. find it useful to See the computer
. » & . i

being used in two Wa§s>in this chapter. First of all,

.

there'is-a role forvthe computer in administrationlat

-"' . the classroom, school, and school board level.- The ais-

F

. ' tinction between the -use’ of the computer for administration .

and computer managed instruction (CMI) is by no means a 1."

‘a

o : clear one. There are‘ﬁany aspects:of CMI which_are
’administrétive in-natﬁre..yin the‘secohd'applicatidng

the teacher teaches through and w1th computers.' This

-

RO lmode involves the“use of computer assisted instruction -
drill and practice, tutorial and simulations. The com-

- puter is a tool used for instruction in the same way

.

that a 16mm or overhead pro:ector f‘ used and the software

Asperforms the same function as a gélmstrip or transparency.

-

'1. . - Administrative uses of computers .

£

(a) School Level

In recen; years there ‘has been "a back to the

bgsics“ movement which has led to Yyreater. emphasis being

.~

placed on a countability.~‘;n order for a téacher to
i demonstrate how well the obﬁbctives_of a. unit or Ynstruc-
.. " tlon are achieved, records must be keﬁtq JIh.addition,

L]

W L e . o
.
.
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form the basic tasks of storing studernt records and pro+’
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efforts have to be made to individualize instruction. ' CMI

is designed specifically to help teachers with the consid- ¢

erable number of clerical and_record keeping tasks 1nvolved‘

when,instructiéh‘isfindividualizedu, All CMI systems per-

)
files and use the information to analyze student progress

v

'and help ‘the student select the next learning sequence.

*. The teacher is freed from the barrage of paper ‘work: that

is counterproductive to. Nhe primary task of teaching.- The

simplesg type of CMI can be accommodated ‘on a microcom-‘

' puter. system.v It .uses the computer as an electronic grade

* \

‘book, ‘the. teachgr writes the test, administers it, scores\

- of students, computer and the curriculum. There are, f‘

elementary school~mathematics and'language afts.' Kepner" ¢

it and entegs the results into the computer.

At a more soPhisticated level CMI programs for
microcomputers developed by the major producers have

included controlling and accounting for the interactions

r

however, few programs-available outside the subjects of

‘(1982)j‘5§ues\that hardware capability'is'not a problem.

"The limitMtions perceived in CMI systems "... are the '

J

' result of poor curriculum design, poor choice-of-instrucf

tional strategiesr or unclear definition‘of,objectives":

/ ' ~,

.23). .- 7, T

1
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. systems may include a listing of corre&! and 1ncorrect o

;res{)’onses, a raw score, a‘i:ercentage score, a class marlf,

' analysis of ‘test iteme. Such feedback ‘will help the

s » e el
teacher create more valid and reliable tests - C e g .

- H
. i
¢ i L
# - . - . ‘{
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wherever individualization of ihstruction is ™ ;
"attempted the computer can be a very valuable assat %ﬁ
for the teacher. A summary of the advantages-ofACMI_” ST i
1 - - - e . M v- N . i
is. provided by Lieberman et al. (19 l) . _ ‘
» . /- frees teachers ‘from tedioys record keeping, iy ,
". individualized prescriptions. promote effic- & BN
ient use of computer’time; . . - 1
. provides immediate feedback; S der
. statistical feedback can be used to. iﬂcnbify Yy T [T S
"ineffective: curricular units. requiring . - - -y f
Aimprovement; = . L ' T :
(P 5) - SRR
,With the proliferation of microcomputers and avﬁilability o ;S
" of CMI packageskin more subject areas, CMI will likely . ol
‘become more prominent in the future. o w}-.- . ;'fl <y DI

. . . . . ' .. . K
’ . - , . . .. .

:AnOther administraﬁive use_of computers is'comt R S

putérﬁbased tesﬁing. -In itsfsimplest form, it provides E - _:j -

checking of correct and incorrect answers and talIying

P ]

of student and class scores.. More sophisticated CMI P . .~-‘

etc..for;Ehe student.‘ For the test, it may generate mean,‘

median ard standard deviation seores, as Wl as an . - s

o %

. v,
)
-_.’uu-—-x.,._.._ﬂ_.,....-_w. e et -
. - N . . B
.

t ' ’

Computer teat item banking is a scheme iR which T

4 : N ’ ’ v ..

#

.the computer is, used to etore thousands of: test iteme Lo e

. v .
. -
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o
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that have been randomly sampled and tested for reliability

and validity over a wide geographical area. The computer

stores each item along with informatlon about it such as

“the quective it tests and 1evel of difflculty in the item

bank. The teacher can then use the- computer to produce a

{ [

- stest by drawing items from the bank.

Sy

In order for item banking to be effigient, teams

of teachers mqst pool their test items. Lieberman.et.al.

(1981) identify the Ontario Assessment Instrument Pool .
(OAIP)'as an example of such an approach. Teams of
fﬁachers have listed thousands of items and tested them

for.validity and reliability. However, the project is

i still iricomplete. For optimal use of computer assisted

testiﬁéi teachers will require a knoWledge "about com-

»
——

- puters and about testing and item constfuction, and some

knowledge of computer software®. (Kepner, 1982, p.20).

At the school "office; level, the computer is a
very valuable tool for the administrator. Timetabling
yand scheduling without the'ESsistance ofca‘computer ﬁas
beeﬁhe an 1ncreasingly tedious and time-consuming task.
Scheduling students into classes at the\secggdary level

has become more difficult witﬁ the adoption ' of a credit

system. The necessity for schools to keep an accurate.

-t
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acéount of the Aumber of credits each student has acquired
as well as scheduling him/her into other courses that he/
she. needs .to graduate, has created an enormous hegdache
for administrators.  The advantageg of ilcomputer aré | :
obvious because these are the tasks that a computer can

R b .
perform very well. 4 . _ -
Computers are also capable of producing report

+

cards to the'specification of the program. Some. may .

simply have the grades for each subject printed on thqm%

- with spaces left for the teacher's comments to be added
later . Others may already have the comments of the

teachers printed on them when they are printed by the

.computer. Of course all grades and comments must be’

input inﬁf"?he computer by the teacher and/or seéretary.

R wWord prodessors; a computer with a wo;d-processing. RN

package, éan be a very efficient "administrative assistant”,

.
Some of the uses that teachers and administrators are

I = 1

finding fo;\word processors are: mail outs to parents, ! A
\ . . .

etc.; for stéi ng and eas;ly revising items, such as scghool "

hahdboogé} for ﬁg&nting daily notices, etc. But Coburn
et. al.: (1982) caution that such use of computer resources ‘ |
"requirés™a tremendous amount of computer time and space

on peripheral storage devices". (p.39). This and other . .

w
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faotors must be considered and weighed against increased :

efficiency.

At the school level, the computer offers the

‘opportunity to free teachers and principals -from the time/ *

consuming tasks of testing and record keeping. The effect

of computerization can be improved instruction because

it gives educators an opportunity to‘prepare their instruc- . ﬂ"

tional strategies as well as provide immediate feedback

to evaluate them. With computer support, teachers .can.

teach more’ effectively, and principals, freed from the

trivial details of administration, will be able to give !!
»

more attention to educational issues.i

o~

School site administrators must become computer

‘ 4
Lr‘ literate .and lead .by. example. ‘This doesn t mean that they

must be expert in computer use but understand how it works,'
be familiar with the jargon and be aware of both adminis-

tratiﬁe and instructional use of microcomputers (Latta, . ‘

. Dunn, and Stevepson, 1982). Leadership by example is

effective leadership.

(b) SChOOl Board Level

At the school- board level,’computerizhng adminis-

tration can‘have two meanings. First, it could simply ‘

' mean the board 6{fice or secondly, the board and all its °’

) . L .
e L4 oo -A - : - ‘l ) ho.."

‘- =
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Witp the proliferation of microcomputers for

instructional applications, school boards ,need to provide

"an intensive and supportive environment for implementa—

tion of technological innovations" {Tracz and Cousins, 1983,'

P. 17)

. Tracz and Cousins (1983) report that the main

areas of concern for educational administrators “relate

to needs assessment, hardware configuration, sof tware

+

,applications and development, -and personal issues“ (p 17).

Both short-term'and longeterm cbjectives and goals

of the board must be qgnsidered in the needs assessment.

Tragz and Cousins (1983) suggest these points be given

{-"

consideration. ‘i ' o b

13

. turn around time - the timé that elapses -
- between input d output, 1ncluding allow- -
ances for the elimination of errors’ or

v”dgbugging“

. board independence =~ ‘the reduction of depen-
dence on external .computing facilities or
service bureaus.

. data security - controi over access to the
data and preventions of tampering, abuse
and.preak-in° . \ o

- tailored reporting - geared to the specialized

. output requirements of the users; and

. networking - within the board (among schools)
and other external data bases.

‘pcl7). .' ) 'S ‘. N ' k
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. Once the neeos ha¥e been assessed, then’it is
time to consider the type of hardware'that wouldAbestn_
meet the immediate and 1ong range objec;ives and goals
of tne board. ‘A careful selection of hardware is a must
X\, because a-computer with a large memory size having net--
working capability is very expensive and it will not be PRI _ !
feasible to change the syptem after it is in place. The ‘ : ‘
| Educational Computi N work of Ontario (ECNO), which is ) ' f
now patronized by more than 20 Ontario school boards, uses - .
the VAR-based_syétems produced:by-Digital Equipment o£ .
Canada. Most‘ontario boards with between'Tso to'looo )
teachers- are using the intermediate sized VAX- 11/750

i',compntetafystem. (Tracz and COusins, 1983). /( ' y.

- . . . R

OQne of the adyantages of networks, Soch as ECNO, l

‘fis in(the'area‘of software development. "Any member board ‘;
may have the option of developing ‘software internally for
local use, developing software 1nternally for network use,

or acquiring software packages produced outside the net- ’

S+ work". (p 18). fhexﬁembers of the EGNO are essentially

\
members of a cdé“érative organized to share informaé&on.

on” the question of‘personnei, Tracz and cOusins W

N

(1985) recommend retraining staff rather than hiring new -

‘personnel. It is important that persons who are already . .

»*

fs ' \
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familiar with the operation of the board have substantial
Zinput intoﬂsystem development. .All board personnel, from
%
_in the acquisition of'new knoyledge and skills. Network-
computer systems can. reduce duplication in hiring ofdi
external éxpertise and provide support services during
the retraining period. A gooﬂ approach would be to set

up a committee from within the board to act as liaison

s

- between the boatrd and external expertise. When the system t'

" is set up,’ the administrators will then be able to use it

themselves. o _
Ve

2. Teaching Through Computers

(a) Computer Assisted Instruction (CAI)

A,{-'._ Thowaldson (1980) describes CAI as' "an attempt to
achieve interactive teaching in an automated tashion"

' (p.8). ‘The skill of.the designers 1is crucial to the
success of the instructional experience the student
receives. There are many "bad" programs in-circulation
that habe resulted in boredom for the user, as well as

o

'causing many teachers to question the usefulness of the

clerical4workers to the,supégintepdent, shouid‘be involved

[P

computer in instruction. The absence of proven documented//

software has been a major drawback to the use of computers *
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to'assist instructionn' Most CAI materials are very elem- .
~ entary drall and practice.routines. However, the software

shortage is slowly being overcome. (Diem, 1981) . Yy

(1) Drill and Practice -

i , ©oIn this mode the computer does not teach, it is a.
. . \
strategy for practicing what the teacher has taught.

.

-

Coburn;'et al. (1982) write. "Drill and practice programs ///)/
are probably the most common, best known, and most dispar—“
aged application of computers in education" (p 21) :4 o

Better designed programs would make them more beneficial.

-

Ve Graphics are included in more sophisticated programs to
‘ enhance 1earning and make them more appaaling to the user;

RegardIESs ‘of the level of skill used to design the

program, they all follow the same basic format. ‘The com~

puter presents the problem, the student responds, and L

the response is compared to an expected response. If the
/

answer is incorrect the student is asked to try again

1

Usually after three tries, the computer will give the

“user the correct answer. If the student meets with

failure, he may be directed to another branch in the

program. The student who experiences success may be ‘;

rewarded with a message such as "VERY GOOD, JOHN", and ‘

be direoted to' go on to a new set of exercises. -Programs




"embarrassment. APractice~programs should not-be,condemned-

- 84 -
which use graphics and sound should be constructed so that
;hg user isn't given a greater reward for an incorrect e
“answer than for a.correct one. There is a possibility ‘

the student could be motivated to deliberately give an

‘1ncorrect response ta see the graphics dlsplay and- hear - ,;

. . r

the sdund effects. - S

h - S o T W

Drill and practice programs, ‘as long as they are

' never used in place of" primary instruction by the teacher,

- . have a. nd;ber of advantages They are easily produced or

modified by a teacher with some programming skills. ‘The

student is informed-immediately as to the correctness or

X incorrectness of his response; It offers the student an -

]
opportunity to practice skills without fear of penalty or

¥
P

without considering these_advantages.

L3

: o L e o I U
{ii) Tutorial L h - . N

=N
™

‘In order to function effectively as tutor, .the

' computer must. be prbgrammedrby someone who is expert 1n

programming and the subject the user is 1earning._ There .

is a need for greater interaction than in drill and
A

practice programs. The computer presents some - information

‘ about the subject, the student ‘responds, the computg; -

.“ .l' ‘.
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- evaluates the’resppnse and determines what to present
. x " s

next. Tayldf?/IIBBD) wgitgs: SR . .

"At its best the computer tutor keeps
complete records on each student being

- tutored; it has at its diqusal a wide
range of subject detail it can present;.

‘ and has an extensive ‘and’ flexible way . E
to ‘test and then lead the student through
the material" (p 3). R

i

According to Coburnjet ‘¥ (1982), it is pos;:h

to construct a sophisticated tutorial containing moving

graphics and recognizing !@sponses as tentative as."I

‘ thiW: so".’ The pedagogy and the technology exist to do it.

long with this, one must realize that many hours of

expert programming are required to produce one hour of

good tutoring. A big advantage of. the computer as tuton,-

however, is that it includes the- strategic details needed
to individualize the lesson. ~ The human teacher is more
flexible  and - requires less time to prepare a lesson, but

doesn't always accountgfor individual differences 'lt

) wouldﬁ.nonetheless, ‘b a. mistake to regard the computer

as.an ideal'teacher.; It must be given appropriate use

’to‘he’effective._ Used ‘to introduce students to. new

: material, the computer can increase student’ métivation.

Vo
P

e
- ¥

L
1l
'
1

It és also an ideal way for students to’ catch up ‘on work '

- they missed due’ to absenteeism.‘ Anoéher advantage for.

a shy student is the comfort of knowing that the. computer o

.
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1 not embarrass him if he is wrong. ﬂith a tutorial

- students enjoy a one—to-cne student "teacher“ ratio. In (:jl’

' - order for a student to enjoy the full benefit. of the
N
tutorial session, the lesson must anticipate all answers,

.t

ZYEﬁ those .that are‘correct but not exact. This is very
A .

ifficult for the instructional designer to do. .-

(iii) Demonstration,»' ' L IR

’

Demonstrations have been used for many years in

the teaching of science and mathematics. Using a computer*\«é

they. can now be done cheaply and accurately in a fail

. proof way. Demonstration packages.utilizing sound, color
and graphics are availahle. The teacher doesn't have to
intervene except to hit a few keys.‘ The variables are *

easily manipulated and the effects are instantaneous.

Demonstration packages can probably best be used :
. as .an aid- to the tehcher during the introduction of ‘new

material and as an aid to students in their review. wWith

EI-
programming experience, teachers and/or students~can

“ create their own’ programs, but it requires many hours of

work. : . o S R

[P

.
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(iv) Simulations and Games' -
i The terms simulation, model and game are often

takeh as s}nonymous. 'All-three'are representationS‘of

reality by means of some sort of algorithm In a simn— .
lation,‘tbe user needs no knowledge of the internaﬂ‘ : ’f.d
workings of the computer. Edwards, (1978). defines ‘ |
simulations as “operating models of: physical or social

situations“‘ p. 60) The word model means'a framewyork

in whicﬁ reality is reduced in size to manageable prgpor-

~tions. It is a framework in-which reality is 51mplified

so that it may be better understood or controll!ﬁ. . The
element of competition added to a simulation makes it a "
5

game’, There are competitive‘interactions_between players
to achieve specified goals.

Reiser (1980) effectively'summdriées the features
of al simulation. As an instructional strategy, a simula-

tion will: provide active learner participation, provide S

> a set of precise rules, specify pregise goals and represent"

some aspect of the real world. An ekamination of an exam-
ple will give a feeling for. the nature of simulations and

their uses.

4,

’anals (1979) describes a social etudies simulation

from the history and computer studies departments of Sweyne
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School, Essex. -In their Russian Revolution program,

several students adopt the ‘role of dlfferent characters

"in the revolution. Each inputs decisions b%sed on their ‘p

judgement of the information presented by the computer..

The computer then produces new output based on a combina~

tion of the ‘effects of the students input, existing con=-.

ditions and “the probability of certain outcomes. : Thlis

- new output.is again used by the stidents to make JFheir )

KR I

' next decision. C. o C : e LR

Computer simulations -can be used for mastery,of
skills, le%rning of content, concept développent, to

promote-inquiry or motivate student interest. Coburn

'et.al. (1952,‘p.-31) watns that simulations must not be .

used‘to.replace other important learning experiences:

-

LS

‘ simulations (simulation games) ‘but are classed. as games

e s .
principally because they oﬁerate on a clear set of.rules ‘

and have winners and losers at the end., Their explicit

.‘goal is learning.'kGames are highly motivational and pro—

vide a student with a rich and compleg,learning environ-*';

ment. A c_hpe;n_of_some_éhﬁcators_is_that_many_gamese»“ .?_.‘

;. portray- viplence. There 'is a lack of*games which: teach
" skills and concepts in a sophisticated way. And teachers

'lack the" sophisticated programming skills to produce S

Computerized instructional games also may be “%"

3
1
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their own. As in all other-arehs of computer us in\ "
| ‘ N

instruction, good software is in short'supply{ onthe—

-

. less, one should not overlook the use of non-edu atio al R

games as r}awards to motivate students.

3. _ B aching with Computers - Computer as To l

\

\

(a)’ Word: Proces sing

Recently manufacturers have. developed te)r* edit-

’ Ed

ing software packages tha‘E can convert even the 8 allest

-

microcbmputer into a: word processor. As a result, students

and teachers with access to a computer equipped with' text
+
editing software, can now organize, erfter, edit, ‘fo mat

- and print out anything they mj:ght write. All ‘revis on)s* ’
and editing are done on the computer's video sgreen

N heforeit is committed to' print. CAll errors can bhe
k.:f; . .

dorre’éted and words 1nserted or deleted. More ‘advanc' d -

P
word processors make it possible tq rearrange the tex

by moving a’ paragraph from the end to the beginning o

the essay~or ‘letter. ‘

e

Through using the computer as a word processo

“ the student learns that the. computer can store 1nform
'and that utility _programs.oan hs,applied to that info
tion tolproduce useful results. McClean (198,_1) state

‘\ that fthe use ,of '!word 'prooeesing programs‘in ‘English

¥




,.or asé?gnments. An interesting side effect is tEaEftge

student is introduced to computer as a tool.

in elementary school " show more enthusiasm for’ writing f”

1982). . . o .

4 N N W ’ . ; ‘ 1141
. - 90 - .

. . . .
classes changes the emphasis from 90 percent erasing and
§'Eopying compositions and 10 percent thinking about ;- ' i
what 1s being said, to 20 percegt technical details and ;j L

+ . )
80 percent thought abBut the composition" p. 15) In
additioﬂ‘to improved expression, use of word processors

is also likely to lead to students writing longer essay£

" % Kleiman and Humphrey (1982) "state that chhldren

T ...write more, edit moreaand produce better compositions“
‘_(p 97) Teachers at. the Eastlv“rk Schools in Ontario o .
.:report that the length of the average essay has doubled, -~

the essays are more . error free and the children are more

aware of the- presentation of ideas (Kleiman and Humphrey,
\'v-.-' ' . e ' N
In order to’ get started in word processing, you ' .

' heed a micro~computer with a videoscreen, a dot matrix

A

printer and a word procesqzng program (not necessarily i
an expensive one). i . |

Beyond the applioations discussed previously in

"this section, there are exciting and innovative word T e

4

: processing programs available_ior uniqueleducetional

[ . .
. : - g
] s s . g . N . .
- . . « b
. . . P ..
. N . - - Y . .
. N . . . . RN
ot . .
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tspell words.

will }nable many heretofore handicapped children to lead

" have almost infinite applications for instructiodal and

. : ' - 142 ~
- 91 - -

*+

purposes.- In addition to pfféring benefits such as eaé;;

of editing and printing, these programs signal the -student
when a spelling'error is madé. SMART-WRITER 1is a‘program
that would be particularly useful for students who afe »
discouraged from writing'bé&ause of their inébility to -

3

to help the learning disabled children. Soch programs

Other softwgre packages have been designed

[\

more normal lives.

(1)

4

e

(b):Numérical/Analysis
Q ! - A E

Perhaps the best known use of computers is for ~ _.

i ~ o . . .
storing and processing vast amounts of numerical informa-

1

" tion in a numgef of different ways. There are a number

% . , oo
of sﬂbhisticated gtatistical pacfﬁges available for even !

the least powerful microcomputer. : ' ¥ -

//
¢

4 The numerical analysis capabilities -of cdmputers

. e

-

éL *
adminis ative purposea-

[

b

. Use in the social studies classes to analyze |
demographic and other population statistics;
| ¥

" : . Use in biology and chemistry labs to analyze
Ty the npsults of experiments, particularly
: those requiring extrapolating, interpolation,
and/or error analysisz

[ 4
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*.. Use in mathematics classes to compite numerical
'ﬁk‘ results of solved problems and to study proba-

TK bility, syatistié§ and number theory:

.ﬁuﬂse by the athletic department to store and
analyze individual and team statistics; ‘and

'+ Use'by the administration to project pupil
a;tendance, to analyze reading scores, grades, -
basic competency testing results and to keep
track of inventory, individual school budgets,
purchasing or other aspects of school
finances. '

T . ‘(doburn et.al. 1982, p.40)

As with word processing, a number of new educatlonal

‘adaptatlons have been made. The_flrst of these emerging

packages "piggybacks" CAI onto a numerical analysis tool’
known ,as sticdlc. Visicalc is an electronic workshéet
used by buﬁlnessmen and scientists to solve problems in
their fielgg‘or by individuals to manage their financial
affairs. The piggy backing feature involves building a
tﬁtorial program, so that students may be inétructgd by

the computer as to_how to use the program and‘practice

using VisiCalc at the same time. The real benefit of

this exercise is to offer the student an opportunity. to

be instructed in a way that the teacher cannot.

A second uniquely educational numerical analysis

tool, Sehantic Calculator (SemCalc) was designed to help
‘ : ' ' ' Y

K

students with "word" or "story" problems. : oot

2o i’
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There are statisti@al analysis packages available
which require no more knowledée of the user than to know
‘what types of questions to ask. The'computer becomes a

super calculator. In education, the computer is used as

" a calculator in pathematics, sciepce,'buéiness and statis--

tics courses, - *

g .

Througg the use of the computer as a "number
brﬁncher",'students Acquire knowledge of the functionsA.'
of cémpute;s in the "realkworld". The studenﬁs are not
‘just the subjects of computer administered instkﬁction,'q

but are learning skills that will make them masters of '

the new technology.

(c} Data Processing

-
Data processing is the most common use of computeré

in business and government. Remember, it was the need to
process massive amounts of census data that gaxs impetus
to development of calcﬁlating machinés. Massive "data-
bases" exist on almost any topic. These databases may be
Gpé electronic library of the future and offer educators
and students the opportﬁpity to séiectively retrieve larg;

amounts of quantitative_and'qualitative data. Or students

can be encouraged to set up thalr own datdabases on a modest

e SN




'found their way into‘icienée labs where they are used to
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scale in order to gain experience in the way data (know-

ledge) 1is structured. ' ' \

vV (d}) Instrument Monitoring Devices

Instrument monitoring and control devices were
originally designed for large computer systems but more

recently engineers have developed ways to control thermos-

‘tats, electrical appliances, etc. by connecting them to

microcomputers. Computefized measuring devices first

measure temperature, light and sound frequency, or electric

'voltage etc., and then 1n€b\the classroom where the data

collected continuously by.heat and light measuring instru-

" ments can create a lab in the classroom. The effort to -

provide uniqﬁe educational applications fot instrument

[,
monitoring devices 1s just beginning. (Coburn, 1982). ‘

(e) High Resolution Graphics and Sound Synthesizers

—

_"-4""'" N . .
sharp, clear, complex designs can be created by
computers and printers and can produce hard copies of the

drawings. Computer graphic designs, widely used in the

media, have not yet been used extensively in the schools. N

However, the use of the home computer for creative arts
S , i
is growing in popularity. Eventually the art and music
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department will be able to take advantage of thesc com~-

puter applications.

4. Teaching the Disabled ]
o % ' y
Children who are slow learners or those who are

'Exceptioﬁally bright can be helped-or motivated by tra-i : Lo

) ditional CAI materials such as drill and practice or.

simulation programs. But theref ,re others such as the‘
blind or .deaf who will benefit from more innovative uses-
of the computer. With the improvement of voice Synthe- l'
sizérs, the computer is becoming a communication aid for’
the blind. Major improvements in cptical scanners have:
el{g}gg&cd the need for a typist to type’ the words of}a
book into a computer; the scanners pick up the letters
directly from the page.. Using the scanner and voice

! ~ 2
synthesizer, under computer control, .¢ blind person can

read any typed information. ! '

Children Qi@h Cerebral Palsy (CP) can be helped

through speq;al applications of the computer. A computer .. '

~ with special touch controls allows the CP child pék

communicate using Blissymholics, a graphic, meaning-bagcd

’

communication system. -Blissymbolics have also been adap;

sted for use on the computer to help.non-speaking persons
. ,
J\
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communicate. According to Noonan (1983), proépam options.

include the.ability to activate a printer or voice output.

. However, there is a need for more applicétions software

to make computers even more useful in educating»thh

physically- handicapped.

5. Evalﬁating the Impact .of Computers on Education

| It ;s'nearlyvimﬁossible to get a true readyrg qfit
the dmpact pf computers in instruction. "There iéﬂVery N
f;ttie'that we know about. the relati#é value of different ;
techniques, including usiancomputefs versus not using -
éomputers". (Ragsdale, 1982 p. 77).  Evaluating use of
computers‘aiéo presenfq some extra difficulties. Thefe
is Ao way to conceal the fact that a'study or testing
procedure is ongoing if the treatment involves the use’

of computers. Knowing that they are beinq given special

treatment, the Hawthorne effect comes into play, i.e.,/

L

| knowing that they are being tested the group's performéncé ’
f N

will automatically improve, even.if the treatment is

!
g

deliberately counterp;:auctivé.

Another\g}fficulty in assessing computer impact
arises because the technology is so new. Studéntg wiflr B

be using the latest in high technology and the novelty

~effect comes into play. How much of the increase in

/ ‘ N ' .
| L

s .
.
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‘~student motivation is the result of the novelty effect? '
According to_Ragsdale (1982), this question cannot he
ansvwered until comppters~have been in use in schools for

several years.

. [

A further problem has'resulted from the way peoole
view. cOmputers; very few people are neutral about the use
.of-computers in- society or in education. .Computers are an
gmotional‘issue Persons involved in the study may be -
"influenced by people who feel that computers are the great

hope for humanity or by views that computers are "evil".

’

-the~outcome of the treatments.

'Ragsdale (1982) stresses that "formative" evalua-

stages, is most important because it is often_the only
" evaluation ioformation that gets used. He proposes supply-
ing a small school\district with éomputers and two teams
of ?valuators to e;pplement the local staff. The first
team Qould train the .teachers in the use of computere
and develoo new epplicatione. The second team would

collect information on teachers and students ‘involved - in

“the study. - They would attempt to determine the side

xeffecte of the treatments (goal free evaluation). The

\
.

hS B L

Preconceived opinions about computers will no doubt affect

_tion, evaluation that is conducted during the developmental

6 paithy rom
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positiveside effects-are‘juet as important a; the Y
negath:/:nes, but it is the negative factor that holds
the greatest potential for harm. Qne of the positive
side effects might be an improvement in a etudent'sxseif-
esteem because he is working'hith high technoiogy.
Ragsdale - [1982) warns that to embrace the technology ‘in ; N
a way that Canadians have embraced the automobile could -
" lead to an acceptance of harmful side effects Just as\\;\
- auto aners have accepted pollution as a.side effect of .
‘automobiles, a wholesale 1ove affair with computers could

gause us to ignore the possible health hazards of’ video

terminals. . There is;certainly a need to broaden our

N <

. eValuation studies to include the unintended outcomes, as

'well as the intended (cognitive) outcomes of computer use.
. _ PAY
6. “Selection'and Evaluation of Educational SoftWare

Many school districts have proceeded with the pur-.'
'chase of hardware without any consideration beigq given to
. instructional software (courseware) More recently,
- educators are beginning to;realize that .2 computer must
have good courseware to- be effective as an. instructional
tool. It is not the scarcity, but the abundance of course-,

'ware that makés the selection process s0 difficult._ ccburn

B rws wan
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etlal. (1982) says that “what makes the selection of

'-edhcational software so difficult is the limited choice

\ Lo
ast quantity of software offered

NG

.by a bew’fldering number o{fources“. (p h‘O)

Many of the princip es that apply in the evalua-"

' tion of audio!visual materials also apply to educatiogzl '

-computer software. As pointed out earlier, formative

evaluation is the most useful. Ragsdale (1982) points
out that authors of courseware are not interested in .
modifying completed programs. Providing feedback to the

authors at each stage of development can. be effective and

<

_lead to changes being made te improve the-lesson.

Summative evaluation occurs after the courseware

package is completed. ot is used to test whetheér it .-

"really'meets its stated objeetives. The evaluator may
' find that the lesson is valid when used with qne age group

but when used with ‘an older or younger group, it just

doesn t work. Ragsdale (1982) questions any assumption P

on "the part of the author that the lesson is useful with

.a variety of audiences in different settings. . v

a

Ragsdale (1982) cautions that there must be a bal-

ance between objective and subjective information in an

evaluation'of conrseware. 0veremphasizing the subjectivé}/ -

T E . _i
* S ‘ ""‘
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- could lead to a collection of unsupported oplnlons. Nor

. should one rely on summary scores or ratxngs because they

often reflect the biases of the reviewer. It is also

'dlfflcult to claéS;fy multl-dlmena}onal software in one

‘dlmenSLOn. Coburn et.al. (19821 looks forward to the day

when on line data bases wnl‘ﬁprov1de teachers wlth descrlp-

'.tlons of ayallable software. _-"'

AEach.software listing would: lnclude descrlp-

- tions such as subjact area, appllcatlon, grade
level,llnstructlonal model, program style and -
publisher. ... . .

(p. 110)

- - Edwards‘(1978)‘uses the mcdel shown in Figure

éfg.ﬁo'conceptualiZeithe elements of a computer based

;i -

” Il;structionll Unit
v, - ‘
Software - .
) : Computer |. ° ] Support
Comp!uécr " ; : ’
Systen .o . . Madel s
R Hardware R : Progsram ’ e R Hltlrlill' } “
-' N C
- . $ . ) .
. . ,, . . - ‘ © . ‘ .o ‘J . . . . .
S b _ et \ | }}

4 %i
ELEMENTS OF A COMPUTER-BASED LEARNING ExPERIEK;E (Fig. 8-2).

2
¢ R - . . i

© b e ek
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A model is the idea~around which a unit of instruc-

tion is organized. The model overlaps the program and the
& - .

support materials. It 15‘formulat%d,indfpendently of both,

but is contained in the program and explained in the

support materlals. All the elements - software, hardware,

program, model and support materlals must be evaluated

‘w

. Edwards (1978) divideS'the prooeBS'ﬁpr'selecting ‘

‘computer-based lnstructlonal units into two categorles -

- initial deczs;ons-and final. decisions. Many of the

*

- questlons used by Edwards_(1978) also apgearfln‘Coburn!s

(1992)Vguidelines for educational'sgftware evaluation.

However, ‘the latter is more detaxled and therefore

. better suitedoto formal CSummatxve) evaluatlon and selec-

‘tion. The following is a summary of evaluatlon procedures,'

suggested by Coburn et. al. (1982) :

A -
-3

3

1 The besp way to buy software is "on approvalt
It permits you to preview the package. Avoid
companies that demand pre-payment.

-2, After the materials arrive, study the documen-
tation. The documentation tells you if it .can -
operate on the computer system you have. Gives

- all the information necessary for running-the"

.~ program as well as the educational objectives.




-

and ancillary materials.

«(b)"Bedagogyé-

(c). ,énqgramgoéeraﬁion:-;
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-

3. Run the program three ways: as a bright student;

as a difficult student and as a' teacher. When

you run it as a bright student, make note of any -

difficulties. As a difficult student, make
deliberate’ errors to see how the program handles

- them. Finally, as a teacher, search’for

possible flaws, review the documentation

4. Writepup your assessment uslng these gulde-

11ne3°

’(a} Program Content:-

Is it suxtable for youx students?
Does.'it fit wlth your turricular goals?
Is the’ content accurate? .

‘Are the objectives for the program
stated clearly? - .

What values are conveyed by the content?

I.I l'l.

7

- What type of feedback is provided to’

, students and how immediate is it?

= What® assumptions are made about learnlng
and -how children learn? . .

- 'Does the program permit modlflcatlon?

- Can it be used with 1nd1v1duals, large.
groups,. small groups?

.- Are there any side effects or unxntendeﬂ
outcomes? ~

‘=" Tg it free of bugs or errors?"
-~ How does it handle user errors? .
‘-. 70 what degree does the student have

gﬁﬁdﬂp . control over the program operation?

¢

L

3 -
b o - r————
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- Is there good clear documentation for *
the. student and teacher? ’ :
- Are the directions in the program 1rse1f
- ¢lear and acceptable?

- How well does the program use the ‘color,

Even if

‘a program desrgned for a. PET not run on an APPLEQ'Put a

sound and gr ics capabxlitles of the .-

computer?

.~ Is the screen display ffectlve?

Student Out omes :~

- How . .easy is the program’ for the student
to use?

- Is the program interesting for students?

- Does it make appropriate use. of llmited
computer rescurces?

computer instruction in the same subje
~area?

- How effective I's it compared with non-jg/"
c
| 4

S

-teachers follow the best evaluation pro-

'cedures' ava%ble for selectmg software, there ar immense
hY

g i‘problems created by machlne lncompatlbllxty. .Not only will

*

program de51gned for an earller versxon of APPLE - may not

.run on the newest model. A recently formed computer

&

company (QRANGEr'in Ontario has startnﬂ.groduction of a

cohputer called

microprocessors

.....

. company -already

into their machines. ' L.

ORANGE which.allows‘the user to interchande“

and other hardware to make it compatible

_with.various Brandsrof computers avallable.< The APPLE

has a version of LOGO which,can be-loaded

AR

‘e
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.;system Wlll do and how much that will cost. Present \as

_done properly, can be a time-consuming task. You, needﬂ

| require you to do a ‘lot of reading and compariaon ; AUV

L . - -
. * . . ¢
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7. ' Hardware Selection and'ﬁvaluation ‘ . _ -~

The first'etep in purchasing a computer system- ) ‘_ i

computér‘and keyboard, monitor and'cassette‘or disk =~ .. o 4 .
£ . .. : e
drive - is to analyze your needs. What specific fu

do yau wish the system to perform Determine whit each’

o

well as future needs .must be considered. For Coburn et. © . f- L

- al. (1982) "the formulationﬁof a catalog of de81red com- - , }n

puter app ications is perhaps the gingle most importanp. ' .. - .;,
process ..\ in. evaluating ana-acquiring a computer system { ”
(p.87Y. An appendix to Coburn et als’ (1982) provides :

computer comparison charts that would be very helpﬁul for r #

deciding what system to purchase. o

Cy S .
Selecting an appropriate computer aystem, if : e

hdl

to discover the 1imi€!tions of computers which may

-

' shopping. Visit the dealers and ask ‘ibout their w . Lo

competitor 's product, as well as the dealer's own ')

brand;_ Learn as much as you’ can about the. "state of A

the art" bm reading the literature and talking to those .

- R

L . . . . . . 0y .
e . . ] ~ L . N o7
; . . . - .
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Computer -’

dealers usually have the equipment set up for demon— ‘

strations so "mess .about" wzth it.

\
the mstructiqal manuqls (documentat;.on)

Ask to borrow .

If the

documentat:.on is good, x.t may be a strong J.ndlcation

that it is a good syst_:em.

< Coburn et.al. (19&) makes the following

suggest:.ons for’ evaluation of hardware-

1.
2.
3.
f 4.

5.

6.

. 8
10.

L e (pp. 92—94}
4 . . ‘

~ .

K 3

A

. N .

§ .

Look for local sa :.jyfand service. LA -
Beware Of ‘new pxoducts. ' C f )
Look for durahle cox&ctlon and engineering. )
Allow for e.xpansion, ‘

Look for good and well 'c_iocmner;téd software.
Choosé a system with rﬂoi:e than'one“ languége
available. o ' N " ’
Look £or systems with.a 1ot of avai&able o
appncatiom software. q g C

Qalk to owners and dsers of the systems you

are consi.dering.

.Don t rush anything.

Remember that all ruleu have been exceptionsj
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Remember ghat regardlgss of how much time you
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. Chapter IX )

Y — Integrating Combuters into the School

‘This chapter is designed to help give teachers ox
’_ r .

.princin}s answers to some of the qﬁestions that should ..

be answeied, preferably before the computers arrive. Some

" key questions are: where are the computers to be located

in the school?, who will have access to them?, and who
will coordinate their use? Consideration must be given
to these questions long before the computers arrive. The

location of computers and decisions about access may deter-

" mine how much the computers are used bf\the school staff.

{Coburn et al. .1982). 1In addition to the decisions

concerning management of computers in the school, there e
is a question of in-service training for teachers so that

the teachers will be able to acquire the skills necessary

to he;p them utilize computers in their teaching. Who

will provide this in-service? How much do teachers need

to kpow about computers in ordér to make use of them for
instructicn? The extent to which teachers‘are 1n-ser¥1ced

will influeﬁce the way they use computers iﬁ the schools.' #
n‘ ‘ . "

1, 'Location of and Access to Computers

B

Since ease of access will be an important factor B

in the*decision,' the most obvious place would be some -,

\ Lpe . {"1 . ’ ”‘

[

[y

b
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central location such ’as the school 1ibrary or resource
center. 'I'he school li}bqry works well because it is
usually open before and after--school, is usually under
adult supervision, and has been traditionally}used for
storing and retrieving information and materlals. These
are factors to consider when storing hardware, as .well es
software.' The schoel library/reaource centre has func-
tioned very well in the past for storing, schedulin; and
retrieval of ‘AV equipment and affiliated software. There
is no evidence that computers couldp t be managed in the
same way. It is unlikely, and pert{aps unnecessary, i:hat .
a school would be able to purchase a computer for each

y . _ .
classroom, therefore, access to software and hardware

will determine teacher's willingness to use the computer.

Failure to make projectors available when needed has dis-

couraged the use of AV equipment in the past and ac‘cessi-
-8

@ility will certainly be a factor in determining how

»

computers are used in the ‘future,

To ‘\e'(: computer mobile, place it on an AV
cart so\that it ca!n be easily moved from the storage
location to the classroom. Since it is realistig to
expect that there will only be.one eompuée'r for the entire
class, it would also be helpful if the teacher could hook

it up to a large television for total class ins'truction.

Ws——p———— [N S

-

=

s




e = s e Bt e B

-

5.

# - 160

-109 - - . (
| Ease of access to the com'putervand educational .
software 1s a must Jf CAI is to become an 1mportant'éart.

of a teacher's instructional 'strategy. The software

plixchased by the school should be catalogued and stored ,\‘

in the librarg} with other instructional materials where =

teachers and students can check out programs . as easily as
they can check ocut books. In a {chool where coxnputers

are ac&8ssible on1§ before or after classes, because they

~

 are used for teaching a computer science course during

the da.y, the majority of students will be denied access '

to. the computers and teachers will not have. the opportun-

’

ity to use them for CAI or any other computerized activity.

-

2. Who will céofdinate their use?

The most logical person to coordinate computer
use is the school librarian, particularly if a decision

is made to store the computer in the school lib'rary. The

) advantageis of this central location have already been

diacus sed. -

* L]
It is unlikely that t\ze principal or classroom

teacher would be able to devote" appropriate attentidn to &
managing the computer. The school librarian already has .
a nchedulﬁxg procedura for other typas of hardware and

software and there seems to he no justification for treating

p—
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the.compJLef any differently than other instructional

. ¥

.

3. “In-Service Education =,
M . . . - ' ' . ' . .
Intensive in—s;'vice training by the school board

must be provided because most teachers have not “had com-

puter studies courses included in their pre-service

education. As Ahﬁy teachers as possible should be inclu-

ded in the workshops. Kepner (1982) warns that in-service =

education should not cease when the coméuters-arrive in

the schoo*. Failure to_provide continuous support could
- ; : )

mean the teachers will not keep apreast of new developments

in educational computing. - ' .

Ragsdale '(1982) identifies three stages in the

development of in-service prograﬁs. The first;stége

.involves experts givin; half day sessgions aimed at g{ving

s .
a maximum number of teacﬁérs a minimum amount of exposure

to the uses of computers in educatien. The second stage

of the process involves several days of instruction over
a number of weeks, with the oppﬁrtdnity for eaé; partici-
pant to use @dcomputer for the duration of the course.
The\th;rd stage consists of a series of courses covering ‘
& number of topics. Each-course would be about ben veeks

inllength.
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'The school library c%? also play a role in the

: Y
computer awareness process. ﬁégazines such -as Creative

Teacher can be very helpful in keeping teachers, and '
students, current with developments in computing. Teachers
within the schools who have a keen interest in, ‘and . ’ : '
knowledge of computers, should be utilized to, educate |

oth r staff membekxs.. Use of 1gterna1 pEFsonnel as
. . i . .
oppodsed to external experts, has at least one advantage.

g . i - #

chool can easily use theéir services for additional -

- The-

“t{gi ing as the need arises. This apprbach may be a

or expx‘rts. " | B | )
i N L . '

-
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and'offer sfudents new opportunities for.iearning which

"sisted of large computers that were only available to the

- 163
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Chapter X
- . . - .‘.’- .o B
AU : o Conclusion o .

During the i960's'bomputer advoceres were confi-
dent that Ene computer would become‘a teacning'tool'thet

would provide tradirional'instruction more effioiently_

otherwise would be §éry diffiéult to create. Some, with

the benefit of hindsight argue that "they were too early,

maybe innovators always are. Remember Babbage? He was

ahead of his time, but look at‘the results of h;s igeas.

“
»

When his genius was combined with tnentieth centnry- R

technology, _the result was the birth of-a new era ~ the

-Information Age. It is still too early to determine :

whether ‘the work of Patrick Suppes, Arthur Leuhrman and
Seymour Papert will lead to a revolution 1n education in

the‘1980 s or 1930's. The technology of the 1960'5 con- -

Y

_schools xhrough expensive timesharing networks. The -

»'nucrocompuﬁer.is cheap, powerful and readily available to

schools. It is light and portable and when combined with
peripheral devices, can be used in the,classrootho : - -
provide instruction in a number’ of modes.

Not only has the compg;er become smaller since

r

7
1 .
3 . . : )
, .
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the 1960's, the microcomputer of the 1980's. 'has-a wide -

.range of features: voice ‘syn'the'sis' and reco'-gnitionl,’ music)

linkage‘ with a'grea‘t\ariety of peripheral devices, not
to menti,on the possibility of connecting it with the vast

tores of information of large computer networks. These

add new- and exciting poés_ibilities.ffor the use of c'omputers'

in the schoo 1s,

) Schools not only have a responsibility to teach -
programming skills, but to incorporate uses of computers

into instruc_tion in- all subqect ,areas so that students

) Students, exposed to a computer as a data processor, worﬂ7

-

soclety.

'processor, or for numerical analysis or simulation will

develop an’ understanding of the role of computers in,

v o .
” P T

'irhé-expan:iing .)use of computers in society, - com-
bined with increas‘ed public awar-eness of their importanc_e,
is creating pressure on the schools. to teach computer
literacy as part of the school curriculum . -4 is becoming
increasingly important for students to be aware of the

3

uses of computers as well as training them to program
- - H

* computers. Coupled with this outside demand for greater’

B . . . »
use of computers in schools is the interest of administra-

tord and individual teachers within the schools. 1In the

g

'»will ‘be aware of all the ‘possibilities for c'omputer u‘se. *‘ '

o
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’1960 s the computer advocates were the intellectual elite,
“in the 1980's individual teacher entﬂusiastists are playing
' o a role in the introduction of computers. Sinee the develop-.

‘ment of the’ microco:pputer, a whole new publishing industry

has’ gnowh up -based on computers. Numerous periodicals and

magazines, curriculum publishers, universities and teacher

5 e Py S o

. the last to acquire microcomputers.'

organizations have begun promotinq educational uses of

. compute_rs very heavily. These and_’other factors may

create"a'_bandwagon-effect with no schooi.wantin§ to b*et.

L To buy a computer system may be a. first step to

' .their introduction into the school, but the physical

p_resence of a computer ,:Ls- not enough.. Remember the 8mm .
fil_m' lop'p "proj'ector which showed such promise for student |

and teacher use bu_t,now remains idle in the schools that

;purchased them. One of the reasons \‘;lhy it failed was the

unavailability of good quality software. Hill the com—- .

Aputer suffer the same fate and for the same reason? i

Where will the high quality educational software for

_computers come from? Such programs are going to be :
‘ expensive to produuce and will require extensive field .

- testing., It would therefore seem inevitable that a

F -

large humber' of low quality programs will be rushed onto " :

-
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‘the market hoping to cash in on the bandwagon effect.

—
o

P S
o A

and discrim}nating in their software purchasing,' the. 3

. -quality of educationdfil prograns may improre.

+ Just 55 with all other educatlonaI\innovat:Lons,

i o ) .' puters in education. However teachers _are human‘w:i.th
‘ all the weaknesses, sho’rtcomi‘ngs, biases.ffand strehgths-.
of the species. A teacher, just as any other pe.rson,
will not acquire knowledge of computers automatically.
',There are ‘some who do not £eéel the’ need ‘to-know and ¢

others who feel that such knowledge is beyond their .

’gra»sp. It also gives teachers an uneasy feeling to know

that the:.r\students may know more about computers than
they do.” The answer to. the_se concerns is retraining.

" But” where will thgy get k will the school boards

_ recognize this critical need and budget for teacher
e'duc'atio‘h‘_ag well as purchase of hardware? or will

| the_w;‘ “leave-it up to the individual teacher to attena'

'university courses, or look to the private sector to B

P - do th*job? The latter has scme “inherent dangers.

; . o The teachers who want to introduce computer liter-
i ' ' ' -

f
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Over a period of time, as teachers become more selective

JtheJeacher is the key to' the success or failure of com=

: \ S | .
acy courses into their classrooms have anocther problem.

o o §
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,‘There is no Aéreement amdng-"t:i‘r' 'advocates.of-computer L ]
literacy as to what tt\lat term should mean Should a

‘-"." computer literacy course teé’ch only about. compute!, and - L o

*

their uses in society? . Some say yes. But a great

-pumbe x believe that programm:.ng. at ‘least. at an 'intkg--
.ductory level, should be included. Others argue that . e 4

stude'hts cannot be considered literate in the true sense

i

‘unless they can read and write with reasonable skill.

If you apply this analogy to computer literacy, then to

- - —_—

- -

have - studl.ed the history a.nd uses of computers and to
have touched them is not enough to make students computer

f
- literate. They need to learn to use them as well as

:leerri about - them. I ' E ) S ;

‘The success'of fgmputers in education will only '

-
¥
e 1

be possible if all decisions are not "top-down deoisions.. ‘“’
There . must be room for J.nput at the grass roots level.

..Failure to involve éa@hers in the plann:n.ng warns the

+

'O'I‘F ('rhow:-.\ldson, 1980) could lead' to. inefficxency and T

waste of resources. S ' LT T

? The computer is a very versatile and powerful tool

r‘Whon it i8 teamed with sophisticated, well des:l.gned soft—

.ware . There seems littla doubt that computers &ill have o

an impact on education, regardless of how they ara used

-
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in, schools. They will invade _society i"n the 1980's in

. . - .
much the same way calculators entered the home and then

- the schools in the 1970's. Educaitdrs are a'lr'éadf
' [ - v
/- reactmg jublic pressure to use computers. Computer

\ companies;have already. identified -the schools-as a mar-

' .. ket with great potential for profit. Parents are sencling

_them an .edge in the JOb marﬁet when they become adults.-

The pressure is on for: schools to use computers. Papert

L= . %{1980) sees the futhre this vay: Co }

-’

: ' "For me to pt‘i}ase "computer as pencil“ eVokes
R the kind of uses I imagine children ofthe
- T future making of computers. Pencils are used
for scribbling, as well as writing“, doodling
- as well as drawing, for illicit notes as well
as for -officia’l assignments" .
(p- 210) Cow

B D
® . 3

N . . - R ! v »

Teachers ‘mus;' become knowledgeable ab’but coxhputers

*

sb that they can Judge ‘their capabllit;ies andu limitations,
.ag well as allocate limited resources to efficient use.

Teachers: will need to be knowledgeable about the ‘educa-

e ltheir-echildren to computer camp at pre-school age to dive

tional value of computer applications, or else they will
. find they have surrendered cont.rof’ of education to the
- technocrats. -' ' Q I " ’ r
; ~ E P
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GLOSSARY OF COMPUTER TERMS *//

See also MODEM. A device which -
allows you to send and receive

kinformation overaé telephone line.

A new.computer language developed
by the U.S. Department of Defense.

It is a structured language similar .

to Pascal. It was named after

Ada Lovelace, Lord Byron ]

daughter who was a major 1nte11ectua1
insplration and patron of Charles
Babbage's Analytical Engine.

Memory locations are systematically
numbered, These numbers are the
gddresses or names of each memdky
location.

(ALGORITHMIC LANGUAGE). A *
computer language developed in the
late 50's and early 60's, It is ..~
primarily used today as a standard
for developing more modern languages.

A step by steép procedure for
performing some function. A .
program is an algorithm, . :

Represents numbers in continuously

" variable stataes such as voltage as

———

opposed to digital computers which
reprasant numbers in discrete'form.
See also digital computers.

(A PROGRAMMING LANGUAGE). A
programming language invented b&
I1.B.M.'s Ken Iverson. Array .
manipulation is very easily per-
formed with APL. It is also a
verﬁ !TbOIic language. It is
pr& arily used in ed%gntion and
acienca. 4

(AMERICAN BTANDARD CODE FOR
INFORMATION INTERCHANGE). A
standard code for storing and
tr -mittlnq dath

)
- ey, *
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ASSEMBLER

4

]

ASSEMBLY LANGUAGE

AUXILIARY MEMORY

-

BASIC

BAUD

g e

\*n;yﬁny

BIT

BUG
BUS

2

~ .

amallest unit of inform

-123 -
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A program which takes assembly
languagé and translates it into
the computer's machine language .
consisting of numbers. It is

in a sense a special compiler.

. A low level language which

represents very closely the s
computer's machine fanguage.

It uses English-like short forms
which make it somewhat easier”to
read.

Refers to disc or tape storage

as opposed to main memory storage.

. .
(BEGINNER'S ALL-PURPOSE SYMBOLIC
INSTRUCTION CODE). A computer -

language most commonly used in -
educational settings. ,
A Batch System allows for the Y

ggessing of many programs one

r the other without any operator
assistance. It is often found in
systems where card input is used.

The number of bits'ttgnamitted --
per second, thus'it is>the rate
at which information 'ig transmitted,
The average typist types at about

100 BAUD. Comppter terminals kS

transmit at rates ranging fron

’ 15 BAUD to 20, 000 BAUD.

Pertaining to two. : nary numbers
use only digits 0 a

Contraction of Binary 1git The

K ina
computer, having only two statas and

.usually represented by either 0 or 1.

.An error in a bomputer program.

An alectrical connector used to
trnnxmit signals from several
devices to several devices within
a computer,

EENE S
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COMPILER

COBOL

4/7

CORE

*

COURSEWARE

-
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A group of 8 Binary-digits. One

Byte stores one character of
information.

A thin piece silicdn about- 1 -

‘square centinletre in size. It

contains up to thousands of
electrical circuit elemdfts.
Chips are located in an IC and
have made miniaturization of the
computer:possible. '

1

(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.

A sophisticdted program which
translates a program written in

' "English-like"™ words into machine

words, il.e. code that a computer
can understand. The code produced

. by the compiler is called object

code. ~

Refers to the‘main‘memory of a
qomputer. In‘the 1960's and 70's
computer memory was made out of .

.thousands of little do-nut shaped

coras each of which stored one bit
of information.

&

*  Programs written specifically

&

".to be used by students to aid in
-learning and understanding some .*

course or subject being studied.

Central Processing Upit or the guts

of thegsomputer. It\contains the

ari tic unit and lpgic units .

which perform the com uting functions.
T \

A crash occurs when a computer mal-

functions and stops running.

Computer operators and programmers

- appear very flushed after a crash

and invariably deny any rooponsibiliﬁy.

-
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CURSOR

DATA

DEBUG

"DIGITAL COMPUTER

q
DISC (DISK).

DISKETTE

DISK DRIVE

. terminal by which the computer
"displays informatlon.'

-'125 - . - : Co 176

)

(CATHODE RAY TUBE) : the T.V..

A symbol placed op the screen to N

indicate where the next character . ey
you type will appear.

The material a computer useg to

" calculate with. Usually consists ' .
' of collections of numbers i.e.™

student marks ¥F words, student‘
names.

U Po correct errors (BUGS) in a

program, The process of debugging

" a program often consists of re-
.placing incorrect code with other

code which is not as obviously
incorrect until the user tells you.

A computer which processes datas
stored in discrete form such as .
binary digits. ‘In contrast with

- an-analog computer which processes

data in' continuous form such as
fluctuating voltage. This difference
is best illustrated by contrasting *

~the digital clock to the traditional

wind-up clock.’ -

Similar ih shape'to a musical
record but without grooves, ugsed

for storing information. The R

metallic oxide coating allows
infogmation to be st03}d~magneticaL‘y.

(Also FLOPPY DISC). A small 8 inch
or 54 flexible disc normally used
with microcomputers. 3

Hardwara which rotates the disc
while reading information from or
writing inform;tion onto the disc,

(DISC OPERATING SYSTEM). A collection
of programs stored on disc which when
exaecuted allow the computer to access
the dingk . i
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EPROM
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. EXECUTE
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FILE . *

FORTRAN .

GATE
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HARD COPY

 HARDWARE
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0pp051te of Up. The state of a «
ecomputer ®when. it is. not functzonlng.
Computer Science students will
confirm that computers go down only
on the ‘day assignments are due. .
(ERASIBLE PROGRAMMABLE READ-QNLY
MEMORY). A memory chip which may

{

be reprogrammed after erasing the _°

. memory with.ultra-violgt radiation. .

To make computer carry out the
instructions indicated in the
program, )

The organizational unit by which
information is stored on a disc
or tape. Information may be
accessed from any part of a random
access file. A sequentially
accessed file allows for access

-only sequentially starting at the

beginning and processing to the
end simjlar to a cassette tape.

(FORMULA TRANSLATOR). A computer
language originally designed for
scientific use, but has many other
areas of application now.

An electronic device which has only
two states i.e. it is either open
(allowing current to flow), or it
is closed depending on input to the
gate. v

Information printed on pgper.
The physicaf equipment such as .

electronic, electrical and.
mechanical devices which make up

' the computer (see SOFTWARE).

(INPUT-OUTPUT Dd’ICES OR DATA).

- A device which is strictly -ihput
“.would be a card reader. A liné

printer is solely dutput. A
video display unit cowld be both
input and output device. As

¢ *aJ" ‘ ‘.
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"data: Information going intb or

out of the computer.

variahle a first value.-

2) Tqg initialize a disc: to set

" up a disc so that information
may be stored and found on it..

1) I:?proggamming, to give 5

A syntactical unit in machine
language programming. It

specifies an operation to be
performed. It contains an’

"operator or command and one or

more operands or objects to be

worked on.

All those machine language commands

which a computer is capable of ™ -
executing.

(IC). 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 allow the chip to be connected
electrically to other devices.

See also CHIP. .

A computer system which responds
immediately to the user's keyboard
input. Microcomputers are inter-
active. Contrast to Batch process,

A shared boundary. As a verb:
To join together in orxrder to work
as one unit. As a noun: a device

. which allows a computer to .com-

municate with some external devica.

A ‘computer program that‘translgteq‘j

and executes each source language

ingtruction before going on tp the
‘next instruction, i.e. BASIC is ‘
usually an interpreted, language. -

Is a symbol for 1000. It actually

‘stands for 27 = 1024. /It is most,

often uméd to measure“inits. - .
(usually bytes) of memory as in.
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"This is a 16K memory board".
This means that the memory board
has 16384. storage locatlons.

The typewriter-like keys on a
computer terminal,

Usually medns to copy a program
into main memory in order for it .
to be execuged - .

- The language written in binary

numbers which a computer under-
stands. All programs written in |

" high level language must be
-translated into machine code to

be executed

[

See MACHINE CODE. °
Usually.refers to the central
processing unit and central
memory of a-large cofiputer.

A device which stores information.

. memory is broken up into a number

of locations each capable of
storing one unit of information.
These locations have numbers
associated with them called
addresses which allow a computer
to locate a particular unit of
information. _ R

- A list of options«psually given at

the beginning of a program.

A computer which is not signlficantly
larger thah a bread box. An in-

‘ novation of the mid 1970's made -

possible by ‘the m1niaturization of
the chip.

The chip found in a microprocessor
which contains the CPU, i.e. 280

. processor, 6502 processor.

" A computer whose word length is

between 8 and 16 bits and at the.

o A ewr e nesme Amad st ¢
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box but smal than a telephone
-

safie time iSfﬁ ¥ger than a pread’

(MODULATOR-DEMODULATOR). A
" device which allews you to send

and receive computer lnformatlon
over -a telephone line.

"1) A program which supervises and

verifies the execution of a
program. An operating system
may be referred to as a Monitor.
2) A televisiop set specially
designed to be connected to
‘computer (no channel selector).

ngéwhat like the verb in an .
E Ash sentence, i.e. in adding

.2 3, the operator  -is addition,

OPERATING SYSTEM 0S

" \

. OUTPUT

PARALLEL

PASCAL

[

pER;bHERAL

PIXEL

\

the“Operands are 2 and 3.

Sometimes referred to as a monitor
in small computers. An.operating \
system is a collection of programs

. which allow a person ,to use the
- ‘computer.

See I1/0. . ' Sy
- Ld .

(As opposed to serial). Two or

more things happening- at the same

time. For example, a parallel -

interface handles several electrical . -

signals simultaneously. .

" A structured programming language

- developed in the early'1970 s. It

LY

is available on most mlcrocomputers.

' Devices connected to a computer for,

storage oxr communication, i.e. line
printer, card reader, disc drive,

shoxt for picture element. This is .
the elementary dot displayed on a’

T.V. screen. Letters when displayed:
are made up of a combination G '2
(matrix) of pixela. ’

. -
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PL/1 D (PROGRAMMING LANGUAGE L1. A

-structured programming language
developed and supported by IBM.

PQRT o The part of a computer to whlch
- a peripheral device may. be con-
dj nected.

i

"~ *PRINTER A’ device which prlnts characters’

. on’ paper. A line printer prints
an ‘entire line of characters at
once. A serial printer prints one
'character at a time, Printers may._
be tractor fed (paper with holes
- _ along the sides) or friction fed

© o . (unpunched paper).

PROGRAM ) A series of steps solving a

» probliem written in some programming -

language. See also ALGORITHM.

PR66RAMMER o A person who writes computer
' programs which work.

PRQM L Once the instrucfions are programmed

into. this chip, they may. not: be
changed. It is then used only to .

- read instructions from. ' Data may
not be storgg in PROM.

"RaM @ANDOM ACCESS MEMORY) . One may’

° ;f" ! read and alsp store Lnformatxon in

. ' ) this memory.

REGISTER . . A special memory location set asife
- for particular operations such

as holding the memory address of

the next inatructlon to be executed.

-

(RADIO FREQUENCY). A device which.

allows you to use an ordinary.T
set as a display terminal for a
‘computer.

RF MODULATOR

* RON [ (READ-ONLY-MEMORY). Instructiqns

are permanently imbedded in the.
chip. One cannot write or stpren
other information on the chi

oy
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TELIDON

‘RUN

SAVE

SERIAL, -

crL

SOFTWARE * *

-

STRING ~ -f .
SUBROUTINE

7.

'SYNTAX

TERMINAL |

«
TEXT: *

TIMESHARING
Y

.y previously prepared routines.

.Clgomputer.‘

S
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.To exécute a program.

To copy a program from memory, and

store it.on disc or cassette tape.
One after the other. A serial
interface handles one bit of :
1nformat10n at’; time. (See also T
\PARALLEL).

Any Program or - set of programs
. which run on a.computer. (See ,
-alsc COURSEWARE). ;

A‘sequemce of symbols consisting
of either characters, letters or

numbers.’ . . .
e SR

T subprogram or procedure. - ¥

Prdgrams are often made up of set’s of

These
subprograms may be called upon many
times to be executed thus providing
efflciency in programming.

.The rules aof grammar of a language.
1f the rules aré not followed, :
then get you a syntax error. '

-

4
The brand name of a Canadian video—
text system, ) . .

A typewriter-like device usually
with a TV screen attached;! It

L. | o

!

ﬁ}gt
sl
H

| 13

r
4

allows' you to communicate with 1:}\xe£'.° o

A cpmputer may’ have more
han one terminal. A "dumb”
terminal has roO internal memory;
it is simply.an input-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.

&ta other than numerlc. ‘.,

In a’ larga computar system where
mahy programs are competing for

o We AT oMb N
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computer resources each program Ll )
is moved in and out of memory for , ' . [

a’ short time -in order to be o ; : "
executed. Thus many users can. T s
use one’computer_s;multaneously. SRR
Opp031te of Down. The state'a R '
computer i3 in when everything is. ", ;-
working properly. When a computer o (:‘~
‘has gone from down to up, -some-." ' -’ i&
. programmers-' have been known to / ..
smile. . e
SR g '.1«v ;
. A name .for saﬁe quantlty whlch R
might change in value dur;ng proq am’ N
cxecution. . : -~ .-JH”
) ) i AT
A v1deotext system transmlts and . f"a- S
, displays textual and graphical’ - 1-,, ST
- information to and from central - I
, computer and a TV in the home‘, Co
A seguence or Qroup of bits —.V . 9“f Qf;?',
. treated as a unit and capable * - it
‘of being stored in one. e .memory ] I L
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I L T . o
. . INFORMAL AND- FOMIL;QUESTIOWAIRE' . AR e y;
3 . SECTION Aa General Information )
.. \ . : i
S - 1., Arc ycu p\resently 'involired with the use o , . ;
) \_\h)\ - N R . . - "~
\,\\ . Y . - - - . \
R \\‘ es l¥— No — _‘-—V . - . “Q:, .-_ . - \ .
. ) "\ kK
v 2. ‘Have you completed any education courses at university
- : . relating to the use of computers in education? b : *
P S s Yes No . \ R S e
f L ) — - R N o - ‘
. 3. How marmy 'years have ycu‘ta’ﬁght in'schbols"éi C ; T i
s \.‘ * ‘\b‘ i g ) ’ ' %
. 4. wWhat teaching certifica&:e: do you presently L / SR
: have? .~ ‘ . — ) )
\\’ ‘.."- L . . . - . ) 3 ;
. . . - e ¥y
SECTION B: Rating of handbook objectives N
— = . . \;_
, To what degree do- _you feel the objectives of the .
B . \{
handbook have been met? Rate each objective on avive— \\ . |
R} ]
point" scale as follows: Poor (l); Fair (2); Good {3):
; Very Good (4); Excellent, (5). i’lease\indicate rating by L.
| circling your choice. ' -
' This handbook has been designed to help the reader: K ' \
j - (a) develop an understanding of the concept
{ - N - of computer literacy and an appreciation i
| - S . of the need for it;
} . * : ’ f
‘ ( 1’ 2' 3' 4" 5) M \lA
.. .. \
i
. i
: ’ o
4 4




(b)

' , (1 2r 3 4, 5), ’ . \ : g:)

{c):

4d)

J’,. " . \f\
! appreciate the historical; antecendents
and evolutionary t!&nds of the computer:;

\fl 3 . . . ) : . N ° t

develop a "functional” understanding of
th¢ compyter hardware, software and
systems operation.

(1, 2, 3, 4, :5) , _
develop an awaréness of a number of com-
puter,languages and an understanding of

". how high-level languages make programming -

{e)

(£}

{h}

///,/é/computer Possible for the nOn-expert, .

b

(1 2,3 4,850 - : e

P '

- N ‘}! . ‘.
identify some of the social ‘concerns
created by the widespread use of computers;

¢ [

' (‘1.1 2, 31‘44- 5) . L.

R . \ ’ o

-understand thég\aﬂpxggramfis a .series of
instructions that must be presented to .
the computer in an ordered and logical
sequence. Lo : T

(1, 2, 3, 4, 5)

foster an understanding of videotex through
- an examination of Telidon and develop a

realization of their implications for .
education;
(1, 2,3, 4 5) "

develop an awareness of ways in. which computers
can assist without administrative tasks in -
education; M. 4

(1, 2, 3, 4 5 TR
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of instructional/learning educational
computer appliCations- ’

" l. 2, 3, 4, 5).

SN

1
r

pag&icipate in efforts to’ introduce ‘‘‘‘ Tor—

and. intqgrate computers intc a school,

. (1,25 3, 4, 5+ \. . =
N (k) . identify in-service education as a
©  necessary. strategy for integrating.
' computers intog~a school. )
(. l,,\2' 3,\4, 5) : o
’ J ‘ § 8 3
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