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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
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/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
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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

-~




Cr e e e a——temm—
5
&

/.-—“’
oy S 342
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.



" \-rable 4

‘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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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 . | - ' ‘.'
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;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 ’ .
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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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. '
,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
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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 pl