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COMPUTERS IN EDUCATION: AN OVERVIEW
Betty Collis and Walter Muir

University of victoria

ABSTRACT

The paper is comprised of four major sectioms.
The first, "A Brief History of Computers in Education®,
presents the reader with an overview of the background to,
and the evolution of, computer applications to learning and
teaching. It begins with the early attempts toward "auto-
mated teaching® of the 1920's, and the "teaching machines”
of B.F.Skinner of the 1940's through the 1960's. It then
traces the development of Computer Assisted Instruction
(CAI) that began in the early 1960's with the PLATO project,
through to the emergence of microcomputer-based CAI.

Section two, "Microcomputers in the Schools®
describes the dramatic entry of microcomputers into the
homes and schools in North America. In this section, distinc-
tions are made between, "learning about computers", “"learn-
ing with computers", "using computers as educational tools",
and "using computers with specific student populations.”™ 1In
addition, the results of three surveys of computer use in
the schools are cited.

The third section notes the "Response of
Faculties of Education® to the challenge of preparing prac-
ticing teachers and student teachers to the intricacies of
applying computer technology in their classrooms.

The final section describes the facilities,
rourses, and programmes that have been developed at the
University of Victoria. Included in this section is a brief
description of the IBM/University of Victoria Cooperative
Project.




COMPUTERS IN EDUCATION:s AN OVERVI'W

Betty Collls and Walter Mulr
University of Victorla

1. A Brlef Histary of Computers .In Educatlan

For more than 50 years, educators have been attempting
to devise effective methods for Individualizing Instruction
under the assumption that students learn better at thelr own
speed. In the mid 1920's, Sidney Pressey, In the U.S,,
designed what |s generally recognized as the first automated
scoring device to ald Individualized Instruction. HIls crea-
tion, which looked somewhat |lke a minlature, old=fashioned
cash reglster, allowed the student to respond to a set of
multiple-cholce questions which was asked after he or she
had read the printed passage of material to be learned. By
pressing the proper key the student Immediately was gliven
confirmation of the correct response as the key was
depressed +o Its full extent. Any key other than the
correct one could not be depressed. A record of the
student's responses was registered on a card so that the
teacher could determine the number of attempts requlred
before the correct answer was achleved.

B.F. Skinner In the 1940's appliied his concepts of
“"operant |earning™ and "relnforcement™ to the development of
the "teaching machine."” Here, not only were questions asked
In an automated manner, but the Inltial learning materials
vere also presented by th machine. From Skinner's work
emerged what came to be kiown as "programmed [nstruction™ or
Pi. A great deal of research and develiopment was directed
toward Pl, and It recelved conslderable Interest during the
1950's and 1960's as s possible way of alleviating the pres-
sures that were being applied to the flield of education by
the rapidly Increasing student populations. However, Pl was
found to be rather boring, particulariy to average and fast
learners, and 1t gradusily fell Into disuse. Stili, Pl had
establ ished an Important basls for the deveiopment of "com—
puter assisted Instruction™ (CAl) which fol iowed.

in the early 1960's several developmental projects In
CAl were begun. One of these projects was produced at the
University of (iiinols, where the first version of PLATO was
created by Donald Bitzer and his assocliates. Thls was one
of the earllest marriages of Pl and computer technology.
The PLATO system Initially used the I[LLIAC computer to
present learning sequences that had been prepared by subject
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matter speclalists using the TUTOR "authoring !|anguage.™
The PLATO system now has thousands of hours of learning
exercises and |s marketed by the Control Data Corporation.

A second major project In the early 1960's was
developed at |BM's faclllity In San Jose, Callfornla, where
the IBM 1500 system was produced as an experimental proto-
type of a comprehensive CAl faclility. Using a minicomputer
(the IBM 1130), and the Coursewriter || authoring {anguage,
the 1500 system Included such features as |Ight pens, color
Image projectors, and computer-controlled audlo unlts, which
provided students with high-level learning experiences based
on tutorlals and simulations. About 30 of the IBM 1500 sys-
tems were produced, of which only two were instal led outside
of the U.S. ~ one at Laval University in Quebec, and +the
other at the Unlversity of Alberta. The 1500 system has now
been retired, but the research and development that 1+ sup~-
ported showed clearly that computer-based Instructional sys-
tems could teach effectively.

A third centre of activity In the 1960's was at Stan-
ford Unl!versity where Patrick Suppes bagan his research and
development work In CAl. This resulted In the generation of
computer courseware which foday ranges from pre-reading leve~
els to symbollc loglc for university students. Suppes'! sys-
tem Is marketed through the Computer Currlculum Corporation.

An Interesting Canadlan development In the fleld of CAl
began about 1970. Under the auspices of the Natlonal
Research Counci!| (NRC), several people working In CAl were
consulted as to the desirable fratures that should be
Included In the "ldeal™ ar:" oring language. From +thls was
developed NATAL, the "u. tonal Authoring Language®™, which
for several years was avallable only on NRC's own computer
In QOttawa, but which now has been Instaljed on a number of
other ceputers, Including the IBM PC-XT, NATAL Is simijar
In many ways +to other authoring languages, such as TUTOR,
but 1+ has the advantage of portabllity across computers
from different manufacturers,

Anocther Important development of the 1970's was the
LOGO language first proposed by Seymour Papert as a means of
helping children acqulire geometric concepts and problem
solving strategles. The original LOGO was used by students
to direct a mechanical "turtie™ over a |arge plece of paper

set on the classroom floor. The turtie was directed by a

"program® of commands developed by the student, for example,
10 go FORNARD a number of unlts, then to RIGHT TURN a number
of degrees, efc,, to create a great variety of gemetric
figures. As [t moved, the turtie produced the desired
gecomeiric flgures on the paper by means of a fralling flow
pen. Papert, who had studled under Jean Plaget, the noted
developmental psychologlist, proposed that the actions of the
turtie be simulated on a computer's screen, and so LOGO was
transformed Into a high=level computer [anguage by Harold

October 31,1984 2

o

ks .



Abefson and others at the Massachusatts institute of Tech-
nology. In the computerized adaptation the turtie has
become an ™arrowhead" on the screen, and the commands of
LOGO, as entered through the computer!s keyboard, permit
geomeiric figures to be designed and drawn. Most students,
as early as kindergarten, are able fo control the computer
by creating Increasingly complex figures with LOGO (Papert,
1980). And, as they program In LOGO, students learn, Impli-
cltly, the baslic principles of "top-down" problem solving.

1l. Microcomputers In the Schools
Overview of the Daveloping Prasence .n Schools.

In the late 1970's Inexpensive home mlcrocomputers
became avaliable. The hame hobbylst was the flrst target
for these machlines, but Apples, Pets and Radlo Shacks soon
began to appear In schools. Although the state of Minnesota
Instal led an agency to orchestrate the placement of mlcro-
computers In school and to develop and disseminate educa-
t+ional software, the most typlcal pattern In 1978 to 1980 In
North America was that of an individual teacher becoming a
home mlicrocomputer enthusiast and transferring his
discoverles, and often hls own computer, to hls particular
classroom. In 1979 a document published by the British
Columbla Ministry of Education noted that, "there are, at
t+he time of writing, several schools with microcomputers
Installed and In use elther actively or experimentally In a
classroom setting™ (Tennant, 1979, p.1).

A variety of events comb!i:d almost Immedliately to
escalate the presence of microcomputers In schools., First,
the Industry Itself exploded Into a pattern of rapld growth
and expansion. Software and other resources, especially for
Apple products, established a strong presence In the market-
place. The many people who owned machines began to exert
pressure on schools to provide Instruction on the use of
t+his new and presumably Important medium. Thls consumer
pressure was strengthened by a growlng consensus that com-
puters would soon become a central force In the commerclal
and vocational world.

A number of wel l-known educators became spokesmen for
the cause of providing “computer |Iiferacy® dJralning In
schools. RemIniscent of the response to Sputnik two decades
ear|ler In the United States, quick acceptance was gained
for the view that |f a country wanted o prepare Its stu-
dents for the world of the future, computer |iteracy must be
achleved by every student. Andrew Molnar of the U.S.
National Science Foundation published a seminal article In
1978 entitied "Computer |lteracy in the classroam: The next
great crisls in American ‘education®. Arthur Luehrmann,
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Director of Computer Research at the University of Callfor-
nla at Berkeley, described computer "j|l|iteracy™ as a
national crisls, stating emphatically that "the ablilty to
use a computer Is as basic, and as necessary {o a person's
formal education as reading, writing, and arlthmetic"
(Luehrmann, 1980, . p.98). Pogrow Identifled “technological
relevance" as the major educational Issue of the Eighties -~
"+he Issue whose outcome wiil determine whether the public
schools wlll continue...or suffer an ‘'envirommental col=
lapse'™ (Pogrow, 1982, p.611). From the vocational perspec-
tive, predictions began to appear in both the professicnal
I1terature and the popular press that "before long, ... It
Is entirely possible that computers wii| be so pervasive In
every aspect of business that only those who use them with
facillty will survive In the marketplace™ (Benderson, 1983,
p.2). Against +this background, educational authoritles In
North America, the United Kingdom, and France responded
quickly and began to ailocate a large comm!tment of +Ime and
money to +the general goal of making students computer
| i terate.

Survay of Microcomputers ln Schogis.

A January, 1985 survey by the Center for Soclal Organi-
zation of Schools at the Johns Hopkins Unlversity Indlcated
the extent of school microcomputer growth 1In the U.S.
between 1981 and early 1983, In 1981, approximately 6 per—
cent of elementary schools and 38 percent of secondary
schools had computers; by January 1985 +these flgures
Increased to 42 percent and 85 percent (Becker, 1983, pp.2-
3). Similar flgures are avallable for Britlsh Columbla,
where all but 2 of the 75 publlc school districts reported
having computers by early 1985, with a total of 2,889 pur~
chased with district or local funds (Jones, Porter, & Rubls,
1983, p.5). The Increase of hardware In British Columbia
from "several™ In 1979 Yo nearly 3,000 in early 1983
represents an Impressive publlc commliment to the value of
computers In education, even more so considering the pre~
valling climate of flscal restraint. Table 1t contains data
from a recent article in the Canadian journal Computers In
Education (Allan, 1984). These data demonstrate the growth
of computers In public education throughout Canada.

lses of computers In education.

The quantity of hardware In schools, as well as the
burgeoning activity In +teacher Inservice, educational
research, and commerclal educational materials production
Indicates that computers are belng used regulariy In
schools. An examlnation of these uses shows a varlety of
applications and can be summerized In reference to (1)
learning about computers, (2} learning with computers, (3)
using computers as tools In the school setting, and (4)
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applying computers to the education of speclal groups of
students.

learning About Computers.

This focus, a major one for the use of school comput-
ors, Involves content such as (1) the history of computers,
(2) computer~-related vocabulary, (3) computer operating
skills, (4) knowledge of uses (and abuses) of computers In
soclety, and (5 elementary programming, There are a number
of polnts of controversy regarding what students should
jearn about computers. These Include:

(1) Who should provide this Instruction about computers -
computer speclallists In secondary school? classroom
teachers In elementary school? mathematics teachers?
Should every teacher be Involved, or only those desig-
nated as school resource persons?

(2) Should learning about computers occur within specific
computer |lteracy courses, or should I+ be diffused
throughout the existing curriculum? How should student
achlevement be measured and evaluated, especlally If
the Information about computers Is Included within the
scope of other courses?

(3) Should programming be taught - to every studenti +to
elementary students? What |anguage or |anguages should
be used? |s LOGO preferable for specific groups of
students, such as the very young or those with learning
handlicaps? Should BASIC be taught? Who should learn
PASCAL? Are flowcharts stll| a valuable aspect of pro-
gram design? What Is the assoclation between program-
ming and problem solving? Can Papert's hypotheses,
stating a causal relationship between LOGO programming
and cognitive deveiopment, be tested or supported?

(4) What should the content of senlor secondary computer
sclence courses Include? What are the lmplications of
university~level computer sclence course content and
t+he advanced plscement computer sclence examination for
declslons regarding secondary school computer sclence
curriculum? What ftraining Is appropriate for a com-
puter sclence teacher?

There are a variety of responses occurring In schools
with respect to each of these questions. In North America,
8 typlical pattern Involves the elementary school student In
one or +wo "computer |lteracy® units. The scope of these
units depends primarlly on the Interest and ablllty of the
Individua] teacher. No consensus exists as o approprlate
content, methodology or measurement standards for student
achlevement. These elurantary school computer unlts fre-
quentiy Include some BASIC programming. Although LOGO advo-
cates are prollfic contributors to professional Journals and
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conferences, recent figures Indlcate LOGO to be the language
used for programming Instructlon !n onily 5 percent of
schools (Becker, 1983, p.4). With the relatively small
number of microcomputers in the elementary schools, program-
ming experiences are most |lkely to occur In after-school
computer clubs where a teacher-enthuslast Is on staff. In
addltion, programming experiences are more I[lkely to be
stressed 1n schools representing higher soclo-economic |ev-
els whereas dril| and practice activities dominate the use
of computers In schools representing lower SES lewveis
(Backer, 1983, p.14).

While frequent, but unstructured, activity character-
lzes learning about computers In eiementary schools, a
required computer |literacy course or unit Is becoming a reg-
ular feature of Junlor secondary timetables. Most typlically
these courses are locally developed, are taught by mathemat-
lcs teachers (often as part of the mathematics curriculum),
and agalin reflect I1ttle consensus regarding content and
methodology. In British Columbla, the Ministry of Education
has distributed a |Ist of "Goal and Outcomes for Computer
L1teracy™ which eare phrased In terms of computer-related
competencies which students should acquire. The presence of
the 1ist, first distributed In September 1984, may help to
Improve the homogene'ty of "computer |lteracy™ courses In
British Columbla; however, the document does not have the
status of a curriculum and does not attempt to assign prler=
Itles to Its many pages of outcomes. In additlon, curricu=
lum has been developed by the Ministry for a new Grade 11
course, called Computer Awareness, and thls course Is belng
offered for the first time In Fall, 1984, Finally, the cur-
riculum for Computer Sclence 11/12, currently Included as
part of the provincial mathematics curriculum, 1Is under
revision.

Contentlous Issues In senlor secondary computer sclence
revoive around programming. Unlversity computer sclence
professionals are vigorous In thelr condemnation of BASIC as
a programming |anguage, yet BASIC Is the language used In 98
percent of the North Amerlcan schools where programming Is
taught (Becker, 1983, p.6). A broader question Involves the
Issue of whether programming should be taught at all. Those
who oppose school Instruction In programming may clte lack
of time and equipment, lack of teacher +raining, lack of
relevancy for many types of students, lack of rejevancy for
any students given the fast-~changing computer |anguage
enviroment, or poor hablits developed by Improperly taught
students.

Learning ¥ith Computars.

The major use of computers In British schools Is to
del Iver programs which augment the existing subject matter
curricula, This approsch to the usg, of computers In schools

October 31,1964 6

3

ol
4o iLEY

ii;.‘;‘ w



aiso characterizes approximately half of North American ele-
mentary =~“col computer applications but only about 10 per—
cent of secondary schoo! applications, excluding business
education (Becker, 1983, p.4; Jonss, et.al,, 1983, p.11),
The dominant practice, when computers are used to augment
existing school curricula, Is to supply dril| experlences In
el ther mathematics or language arts, Research activity In
the arsa of uslng computers for learning other sub jects
Includes 8 focus on questions such as the fol lowling:

(1) MHow can software be 'dent!fled and previewed In order
to determine Its relevance to existing curricula? How
can the criteria used for the evaluation of textbooks
and other educational resources be applled to computer
software? .

(2) What curriculum areas are underrepresented I'n terms of
currently avallable educational software? What types
of learning experiences are underrepresented?

(3) In drill and tutorial software, how well are esta-
blished learning principles Involving relnforcement,
questloning strategles, feedback, and st!mulus varla-
tion Implemented? How can software accommodate indlvi-
dual differences In learning style, entry skllis, and
need for repeti+ion and review?

(4) How can the secondary school subject speclalist teacher
be encouraged to use a computer to enhance learning In
hls or her disclpline?

A trend seems to be developing In eiementary schools
to put more focus on the use of the school microcomputer as
an agent for learning exlsting school subjects. Partlially
this reflects the Inablllty of many teachers to find t+ime or
Inclination to teach "computer |lteracy™ units which focus
solely on the computer. Partlally It reflects the philoso-
phy underlying the Britlsh mode! -~ that students will learn
about computers as +they use them, and therefore speclflic
lessons about the machines are unnecessary If computers are
used regularly and In a variety of ways within the already-
full school curriculum, As this use of computers continues
to grow, procedures for collaboration between curriculum
speclal Ists, teachers, software engineers and programmers
must be developed and mechanisms for +the generation of
software dellverables must be establiished. The Scottish
Microelectronics Development Project (SMDP) and the
Microelectronics Education Programme (MEP) In Britain offer
models of this sort of col lsboration and product del Ivery.
The IBM Software Englneering/Education Cooperative Project
at the Unlversity of Yictarla Is In the process of develop-
Ing this type of collaborative model.,
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lising Corguters as Educational Iqois.

As a generallzation, the use of computers as ' educa~-
tional tools Invoives olther the use of open-ended software
as a teaching tool within speclfic classroom activities, or
using the computer for administrative purposes. Questions In
this area Include:

(1) How can word-processing software be used to facll!tate
the writing process? Should students use word-
processing software for reports and writing activitles
ocutside of English classes?

(2) How can database programs be used within soclal studles
and sclence unlts? Can the development and use of a
database provide reievant experlences In class!fication
and organlzation processes and In Inquliry sklils?
Should the school provide experlences whereby the stu-
dent uses telecommunications to access a |arge .external
data base for Information?

(3) How can computers be used as a too! for the storage and
analysis of data, both In the sclence |aboratory and In
soclal studles courses? What sort of graphing program
and Information handling packages are valuable for the
gathering and display of data?

(4) As teachers, administrators and offlice personnel use
computers more frequently for adminlstrative tasks,
what balance should be found for assignment of computer
resources = how much for Instructional purposes, how
much for admin!strative applications?

Currently, schools make !1t+le “open~ended™ use of com-
puters as Instructional <tools. More focus on this use as
part of the .set of suggested teaching methodologies In
specific disclplines should be provided by facultles of edu-
catlon and by teacher 1Inservice. However, adminlstrative
use of microcomputers I|s growing rapidly. Many secondary
schools now malntaln attendance records and other student
records on computer disks. In additlon, course and student
timetabling software Is becoming a frequent school purchase.

lsing Camputers with Specific Student Paopulations.

Conslderable research activity In the broad area of
computers In education relates to the Impact of computer-
based learning on various subgroups of students. Particular
Interest Is glven to computers and the handlicapped, the use
of computers In the learning ass!stance centre, and Issues
Involving computer equity - encouraging or providing eqult-
able computer-related opportunities for females or for stu-
dents from schools In lower socloeconomic areas.
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The dellvery of drill and practice programs for remedi-
atlon and within learning asslistance centres Is the most
frequent curriculum-referenced use of ejementary school
microcomputers In North America (Becker, 1983, p.4). Most
frequently, this exposure cons!sts of repetitious dril|
experiences, allowing the student to resch a mastery target
at his own rate of progress, Considerable —esearch interest
Is beginning to deveiop in this area - How can higher-|evel
probiem solving strategles be dellvered in the learning
assistance context? How can softiware-based experlences
adapt to the different problems of students who need remedi-
ation? is the dedication of a school computer to the sub-
group of students neeuing learning asslstance the most
defensible cholce of uses for a school! computer?

Using computers with handicapped learners has been the
focus of considerable educationa| research and development.
In Britain, a conslderable portion of national funding Is
given ‘o activity 1In this area; In the U.S. mainstreaming
requlrements have prompted similar high Interest. Sylvia
Weir, at the Massachusetts Institute of Technology, for
example, publIshes extensively, describing her naturallistic
research on LOGO and handlcapped Indlviduals. The mod!fica-
tion of Input and output devices for computers in order to
allow communication between a severely handlcapped person
and her enviromment s both an exclting and Insplrational
area of computer-appllcatlons research.

Whiie the computer 1s seen to be an exciting tool for
the educatlon of handicapped persons, many are concerned
about the tendency of a |arge group of students to declde,
prematurely, that computers offer no {nterest or value to
them, The underrepresentation of females In voluntary
mathematics and physical sclence activities I[s well~
documented In both North Amerlica and Britaln, and generates
considerable ressarch and Intervention activities. Simllar
concerns are now bLelng expressed concerning females and com-
puter studlies, Many educators have commented Informally on
the problem; recently more systematic description has
occurred. A consensus Is developing that adolescent femeles
are assoclating negative at+ltudes of self-conflidence and
Interest with computer-related opportunities. How o
respond to this problem Is an Impartant consideration In the
planning and delivery of computer experlences In schools.

These observations describe only part of the Intensive
educational activity occurring In the area of educational
appl Ications of computers. Preparing the teacher +¢ . espond
effectively to even a subset of these questions [s now an
Important component of a teacher's professional fralining.
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1ll. JThe Rasponse of Facultles of Education

The rapld entry of mlcrocomputers iInto buslinesses and
homes almost Immediately placed pressure on the educational
community to pzovide "computer |iteracy™ for puplis at all
levels, It became svident that a massive Inservice effort
had to be mounted to provide those teachers who were willing
tc respond to the chal lenge by acquiring at least the basic
rudiments of operating a computer. The task would have been
overwhelming were i+ not for the fact of the economic reces-
slon In North Amerlica which has more or less coincided with
the growth period and which dampened some of the enthuslasm
that educational authoritles might have had for an eerly
response. The result was that many elementary and junior
high schools were obllged to ralse funds themselves for the
purchase of microcomputers, and hence the perlod of Intro-
duction was more gradual than It might otherwise have been,
Regardless, facultles of edvcation were called upon to pro-
vide Inservice as well as preservice tralning In the uso of
computers which many, |f not most, were not immediately
equi pped to do.

Ml crocomputer laboratories were hurriedly bullt and the
first Inservice workshops wera presentad, usually on a non-
credit basls. These were fol lowed by credit courses at the
undercaduate level for practicing teachers, both on-campus
and In the schools. As evidence of this, a 1982 survey made
of 740 facultles of education in the Unlted States showed
t+hai 63 percent offered some kind of computer education
component within <the +teacher education program (Kull &
Archambaul+, 1984, p. 17). The modal pattern was three or
four cred!t courses combined with non-cred!t workshops, sum-
mer Institutes, and minicourses. In additlion, approximately
10 percent of the surveyed facultles reported the Inclusion
of computer Instructlion In exlsting methodology courses.
The outcome of these Inltial efforts was the establishment
of small groups of knowledgeable computer-using teachers In
most school dlstricts.

As active as thls teacher education has been however,
few Institutions In North America have the extensive pro-
gramme offered at Jordanhil| College of Education In Glas-
gow, Scotiand. WIith a 28-member computer education faculty,
postgraduate degrees In computer education are offered as
well as teacher certiflcation specfalty diplomas. In addl-
+lon, all students are required to take courses In computer
ap:’ lcations and recelve Instruction In the use of computers
In each of thelr teaching areas. Extensive Inservice
throughout Scotland Is also offered by the College and an
actlve research and development programme exists.

In North America, graduate programs have been developed
for those teachers who were deeply Immersed In the use of
computers, and who wanted advanced training. These grsduate
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programs have +tended to deal wlth the more theoretical
aspects of learning with computers, with models of implemen-
t+ation, and with the broad range of applications of comput-
ers In the classroom. Graduate students, particularly at the
master's level, have produced a great number of practical
materials In the form of learning programs and teacher's
manuals which essentially document the speciflc activities
and materials that they have used In thelr cwn classrooms,

An Interesting graduate programme has been developed at
Stanford University. The programme Is chalred by Decker
Walker and offers the master of arts degree In "interactive
educational technology". Candidates for the degree must
have advanced training in three areas: computer programming,
education, and psychology. The requirements for the degree
Include the analyslis of an educational probiem, the design
of a computer-based plan to address the problem; the subse-
quent design and coding of computer software to Implement
the plan, and the fleld testing and evaluation of the plan
In a classroom setting.

Finally, research activity Is escalating at the univer-
slty level. Doctoral-level research, which addresses the
more¢ abstract features of computer use, including attltudes,
motivation, and !earning styles, Is now belng published.
(1t Is Interesting to note that Dissertation Abstracts do
not yet Include computer appllications as a subject-area
descriptor.) Faculty members, too, are buslly engaged In
attempting to provide a broader understanding of the role
that computers can and should play In the schools.

1Y¥. Opportunities at the Unlversity of Yictqria

Currently, the Unlversity of Victorla offers two
upper~division credit courses In the Faculty of Education
which relate speclfically to computers In education. These
courses, ED-D 338 and ED-D 438, have teaching certlfication
as a prerequlsite and are taught by faculty members In the
Department of Psychologlcal Foundations In Education. Same
sactions of these courses are also offered of f=campus. The
courses are now In thelr third year and continue to be fully
subscribed. In addition, students taking the professional
year (4th or 5th year students) must complete a serles of
lab experiences Involving the operation of different audlio-
visual tools and a component Involving some minimal operat-
Ing sklils assoclated -+Ith the Apple microcomputer Is one of
these experlences. Othor than these, there are currently no
other coursework opportun‘ties unless a graduate student can
enilst one of the qualifled faculty members for a dlrected
studies or speclal problems course.

14

October 31,1984 11

AT R

1]

!



October 31,1984 12

Education Extenslon coordinates the of f~campus dellvery
of the credit ED=D 338 courses and In addition organlzes
t+eacher Insorvice workshops and a serles of non-credlt short
courses In varlous aspects of "computer awareness®™ for
teachers and parants. Education Extension, with the Faculty
of Education and C.U.E.,B.C. (the B,C.T.F. Computer Uslng
Educators professional assoclation), mounts a yearly confer-
ence on the Impact of computers In education. The fourth
annual conference wlil be held In May, 1985. Last year, the
conference atiracted approximately 200 -eacher-delegates
from throughout and beyond British Columbls.

The Curriculum Library In +the Faculty of Education
houses four Apple mlcrocomputers for student use, Including
one with a graphics tablet placed In a prominent location In
the |lbrary. Some educational software has been purchased
for use In the |lbrary; this software Includes the entire
MECC collection. In addltion, the Iibrary Is currently
acquiring all of the software recommended for use In the
Greater Victorla School District as part of a new scope and
sequence plan adopted by the district.

A valuable new resource for the Faculty of Education Is
a laboratory with four or flive IBM microcomputers and a
printer. Donated as part of the IBM Software
Englneerng/Education Cooperative ProjJect, the laboratory
wil| be used for faculty research and development projects.

While all of thls activity represents a reasonable
spectrum of opportunities for education students and teach-
ers Interested In computer appllications In education, a
number of addi+lonal tralning and research components can be
suggested.

(1) Addltional courses could be offered within the Faculty
of Education and would draw an Immed]ate student aud!~
enco. These courses could Include:

(1) Issues In policy and planning Involving
microcomputers, a graduate level course for
students In educational administration.

(11)Computers and speclal education, a course
for students acquliring a speclalty area
In the education of exceptional students.

(111)Educational software design, a graduate
course simllar fo those of fered as part
of the master's program at Stanford
Unlversity. A focus of t+his course would
be to traln educational professionals In
+he deslign of Instructional sofiware and
support materlals.

(1v)A methods course for teachers wishing to

+each computer sclence In secondary school.
While ods courses are offered as '
training for every other discipline, only
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(2)

(3)

(4)

T

Stanford Unlversity In North America and
Jordanhill College In Scotland are known fo
offer speclfic tralning In methods of
teaching secondary school computer sclence.

With courses such as these, a master's prograwme 1In
computer app!lcations could be offeread. Two directions
of study could be Immedlately developed within such a
progranmme = one which woulc Identify research-oriented
questions Involving the interaction of computers and
d1fferent groups of students In the context of learning
theory and educational psychology, and a second which
would focus on the needs of a district or school com-
puter coordinator, iIncluding training In curriculum
development and programme evaluation.

A software preview and evaluation area could be created
for student and <teacher use. A model ex!sts at St.
Martin's College 1n Washington State, a smali, private
college which has established a resource centre with
more than a dozen microcomputers. Flnancing Is found
to pay attendants and to regulerly purchase commerclal
educational sofiware. Teachers wishlng to use the cen-
tre to evaluate software pay a small user's fee.

Each methods Instructor In +he Faculty of Education
could participate In a collegial "ralnling session”
where he would become fam!iiar with computer applica-
+1ons In his particular area and In turn would Include
thesc appl Ications as part of each methods course.
Jordanhiil College In Scotland requlres such updating
of all of I+s education faculty and Includes this peer
tralning as pari of the teaching locad of some of the
computer education faculty.

Research Involving computers In education could be
encouraged by the development of a mechanism whereby
the work of each faculty member Involved In a
computer-related research project could be made known
+o the rest of the faculty. Currently there exists the
possibl 11ty of duplication of efforts or equlpment
because of lack of knowledge of each other's Interests.
The IBM/Universlty of Victorla project has the poten-
tial to faclllitate such communication. The recent col~-
laboration of education faculty and law faculty In the
del lvery of a workshop on computers In legasl education
was possible because of the use of the IBM Software
Englneering laboratory and Is an example of the poten~
t+1al of Interfaculty research activities,

The opportunity clearily exists for the University of

Victorla to achleve & leadership position throughout Canada
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In t+he area of educational applications of computers., The
IBM/Unlversity of Victoaris Cooperative Project has cons!der-
able potential *to strengthen the basls for thls leadership;
along with steady growth In course offerings and ressarch
the Unlversity could help to reassert a strong academic
foundation to the use of computers In education,
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Table 1

Computers In Canadlan Publlc Schools

Province Computers: Percent 5tudent  Computers/
1984 1985 increase Enrol|ment Student

(1984)
Alberta 6000 3535 70% 450,000 1/75
B.C. 3800 2500 52 478,000 1/126
Manitoba 1610 1610 201,386 1/126
N.B. 1250 1000 25 125,000  1/100
Nf1d. 500 200 150 145,000  1/290
NoW. T, 168  NA 12,000 1/72
N.S. 1000  80¢ 86 175,778  1/176
Ontario 9000 8000 12,5 2,000,000 1/222
P.E.I 200 150 33 25,000 1/125
Quebec . 1500 800 86 1,000,000  1/667
Sask. 2000 1500 33 200,000  1/100
Yukon 84 N/A 4,200 1/49
Total 26,861 20,095 34 4,816,364  1/201

Note. 1984 figures not avallable for Man!toba,

From Allan, R, (1984). School computers In Canada,
Computers In Education, 189,31,
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