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In our rapidly changing worldk there pre a great many

»

factors bearing pon future educatlonal dlrectlons. Not :

the least of these is the contmnulng development of computer- -

~ , *

based 1nstruct10nal technology. It was with a view to keeping
abrjégt of the potentlal for and the 1mpflcatlons of u51ng

these tools in British Columbia that the work descrlbed 1n

this report was undertaken.
® V4 -

.
o

Knowledge gained from this work will:be used to establish
educational policy with respect to m1crocomputerq:1n the
_classroom. Your reactlons to this Discussion Paper are
therefore appreciated.

' ]

Many thanks to all of you who contributed to this work.

~

Minfstry of Edhcatien
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‘This report, prebargd for the British Columbia
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Minisfry of Education, is published as a Discussion

paper in order to stimulate wide reaction to the %ssues

-

raised and ideas presented.

We encourage you to complete and detach this form

r

and mail i®fto the Preject Planning Céntre, Ministry.
of Education, Legislative Buildings, Victoria, B.C%
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Background

s
“ ‘ —

The Instructional Uses of Microcomputers Project had \ .
its beginnings when a number of -educators, some of whom had
been using computers in education since 1965, began to
Petition the Ministry of Education in British:Columbia with
requests for an investigation into the potential uses of
computers in the education system in.the province. They
wanted to: '

>

1) Ensure that an acceptable standard of computer
literacy was available to the students of the
province; :

’J’

~

2) Employ available technology in a reasoned and

appropriate manner for the general enhancement of
education; and

L} \

3) Answer the requirements of members of the .
J educational community who had perceived both a
problem and a need at the school level and who

wished to work-towardi‘a resolution,

.
-

In short, it was felt that there was an immediate need
for a serious, systematic attempt to familiarize students
with computers, to dispel the mythology surrounding
computers, to ensure the opportunity for computer literacy
through the education-system, and to explore the

+  inpstructiopal and management potential of the computer in
an educatigsa&\fetting. . =

The province had not made a heavy financial commitment
to timeshare systems and considering the relatively- small
population, the geographic area, and the remoteness of many
of the school populations, it was concluded that an
extensive timesHhare system was not an appropriate direction
for* British Columbia\qﬁ this time,

0

2 However, it was brought to the Ministry's attention




that recent developments in computer technology,
particularly microcomputer technology, indicated that

computer “assisted instruction was not only a realistic but .
an economic proposition as well, and supporters of the use

of microcomputers in education pointed out the outstanding -
Success of MECC, the Minnesota Educational Computing ‘
Consortium, which had been exploring the potential of the
microcomputer in education for a number of years. "

[

Further investigations and a visit to Minnesota by
representatives from the Ministry, JEM and the. school
system resulted in a decision to design a project to
introduce microcomputer technology into the schools of B.C. o
P along a model developed by MECC who extended their full - 4

cooperation and encouragement and offered to B.C. the
benefits of their experience.

\ -

{



-~

»

The purpose of the project would be to make available
to the schools of B.C. the best in microcomputer hardware
in a’‘manner consistent with the requirements of the
Ministry and the needs of teachers. The primary emphasis
was to be the integration of this technology' into the
provincial curriculum. +In addition, the Ministry was
determined to ensure thgi the introduction of microcomputer
technology would be accomplished in, a coordinated and -
carefully contrelled manner to avoid duplication of effort
and to benefit from shared information and resources,

-

“'The selected approach to the introduction of
microcomputeérs to the schools of B.C. was based on a humber
of factors emerging from initial background work, prior to
project formalization. Included in these factors, were the
following: .

1) ° the need to generate information on the Gariety
of ways in which microcomputers assist teachers
in the instructional process;

-
a

2) the need to discover advantages/disadvantages of
the machines as a learning/teaching resource, the
range of successful applications and requirements
of teachers and students in relation to
hardware/software configurations; .

~

3) the indication from a number of sources
(background research, interviews) that the
traditional research design was not necessarily
appropriate at this stage; .

-

the requirement for flexibility so that the
objectives of the field test could be met;

e

the limitation in available ﬁesources,:requirigg
a high degree of local initiative, enthusiasm and
self-evaluation; P .

-

the juagement that teachers themselves ‘were able
to develop meaningful, site-based criteria for.
the instructional use of micro?omputers, based on




. .
¢ ° .

e ' their involvement in the pilot study (there were
certain reporting requirements, but. these were
not intended to be restrlctlve),

. -

>

7) the need "to evaluate varlous applications over a
reasonable time-period (shop, library, resource
centre, classroom contexts);

4 . N . . ‘ *

{
8) the need to allow- freedom for teachers to devezop
* °  their expertise and to experiment in a classroom

setting. « . .

. & ’;‘ ’ \‘_y
‘T?é\pilot project was designed to answer a number of
questions, including the following:&~

s

genera

1. "~ What are the various appropriate uses of the
microcomputer as a teaching tool? '

)

ant.

’

. 2. -What kind of support services and resources are
required to maintain a re?sonable level of .
integration? {

< . . .y -

3. What are the requ1rements for pre-service and
in-service training?”’

4. What level of coordination is needed for
courseware development and courseware 1ntegratron .
into the established curriculum? .

5. What is the most productfve way of deploying
microcomputers in a school?

z
| c

< 6. What number of machines are required-to meet the
needs of different kinds of qrganizational N
structuregpand different instructional purposes?

7. What is the best means of sharlng the results of
software development efforts throughout the
province? ‘



Directjons for Phasé 1
N .
‘A proposal for a project relating to the instructional
use of mlcrocomputers and taking into consideration the:
— factors emerglng ﬁ;om initial background work, was
submitted ‘to the Ministry of Education by JEM Research.

-~ « -

The confusing prollferatlon of models of
-microcomputers on the education market and the need for
compatibility and quality control throughout the province
dictated the initial -direction :for Phase I of the project.

\

ﬁ A decigion had to be made as to which microcomputer
would be used. A list of requirements was drawn up and the -

: microcomputers that are ih fairly widespread use by
educators in North America - the Apple II, the Commodore

PET, the Radio Shack TRS-88, thé Atari, and .the Intecolor
were evaluated by members of the Project team.

In addition, members of the team began to locate .
sources of courseware for each of the above models and to
evaluate available programs as to the quality of 'the
instructional .design, the effectlve use of . the
Amlcroooﬁputeﬁv and the compatibility with the goals and
objectives of the B.C. curriculum.

. The Apple II Plus with 48K was chosen as the ° )
microcompuﬁer which would be used in the Pilot phase of the
project. This Phase would see the introduction of 166
m1crocomputers with single disk drives into selected sites
to evalilate the usefulnpess /of mlcrocomputer technology in
an educational setting and to gather information on the
. basis of which the Ministry would establish a pochy for

~ the possible introduction of microcomputers into the’
schools of B.C. » \

The Apple II was chosen for the project for a numb
of reasons. A major concern in the selection process was.
the availability of courseware. In addition to a number of
other good sources, MECC was using the Apple II and had
. developed an exténsive library of educational programs,
which they offered to make available to B.C. along with
written materials which haye proveT‘to be of invaluable
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- ' assistance to edlicators ip the province. . .
. o - ‘ . '

. In addition, the Applé.II could display material in a
. wide-range of-¢olours on standard TV screens or on colour
‘video monitors.’ At that time, neither the TRS-86 nor the
' " BET offered colour capabilities. The Apple II also could
o be programmed .in both high and low resolution graphics; its
. ” modular censtruction in high jimpact resistant plastic made
it light .weight and easily transportable; it offered-an "
"R5232 interface’so that it could-be used as a ‘terminal far'
such networks as NATAL ‘74 and the CYBER 78; firmware fdr, -
- the use of high level :languages beyond BASIC was - -J°'
available; the engineering design allowed for a wi
of peripheral input-output-‘devices such as a mic .
speakers for speech, and graphics. tabletg whic
* easily cgnnected and ‘readily used; and it camefwith = 7
excellenf manuals to enable teachers to set up the
equipment and bedin to learn to program. ’

T

- . . .
4 e U

Although plans for a continuous é&valuation of .
available microcomputet technology were included in the
project plan, a recommendation that Because of the clear
“advantages and greater flexibility of the Apple II,
arrangements should proceed to a@%gire 188 mitrocomputers
to explore the ytilization of computer assisted and managed
instruction in B.C. schools in a Pilot Project of a year's
duration. S s 4 r -

. N ™

) -
t °
7

The British Columbia Systems Corporatign was made
responsible for the acquisition amd distribution of
microcomputers’ to the gchools; the Universities and :
Colleges were topﬁe involved in the in-service and training
aspects of; the project; .the sehool districts were to submit
Proposals as to how they might utilize a specific number of
microcomputers; JEM Research was to provide overall support
and coordination for..the project and the facilties for E
ongoing research, testing and evaluation of ‘hardware and
software;. and-#he Ministry was.to provide the support of

the Currigylufi Devel®pment Branch, cost-shareg funding with

A

- : -2hgépiloﬁ§districts on microcomputers and a selected list
-/ f peripherals, and funding for JEM's participation in the
RIS LR § -
» % b}

. An invitation was extended by the Ministry of
. "fducation‘ﬁo: school districts to tender for the use of a
aty v imited’ number of machines (about 188)’, for classroom use,

.
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. made on the basis*of a wide variet

)

. ;
. ’ . K * e

, in an‘exploratory and creative manner. The tenderinq’
process required a commitment from teachers in the form of

-a proposal as to how the microcomputers would be-used 1n
the dlStrlCt.

Flfty of the prov1nce S 75 school districts submitted
proposals and 12 districts were chosen as Pilot sites. 1In
making the selection the following aspects were considered:

~

¢ -0 1) the uses which teachers or groups of teachers
plannéd for' the equipment, i.e. computer assisted

.° . instruction including remediation; enrichment,

- ‘tutorials, simulations, and drill and practice;

PN , -computer managed 1nstruct10n,,computer assisted

. ) testing; admlnlstratlon, computer literacy; and
computer sc1ence, .

2) the context of the application, i.e, classroom, ~

learning assistance centre, laboratory, resource
centre, library; '

.

3), location i.e. urban and rural; and
, A - tn;‘, 1’.\3,. ' ' .
I »y “
4) .level i.e, elementary, Junlor secondary and
+ senior. secondary.

& Although computer assisted instypuction was the use
préferred by the Ministry, the selY?51on of Pilot sites was
and range of
applications, contexts, locations and levels and with
regard to the. resources available to ehsure the .
;mplementatlon of the district's proposal‘ The pilot
project ‘'was to'be an exploration and the teachers were to
feel free to investigate the® capab111t1es and the
11m1tat10ns of the microcomputer in education.

v | 3




Pilot, partjcipants and initial directiens for the
Pilot-segment of the project were announced in March 1988
and Phase I was.complete. 1Its conclusion carried with it

recommendations for the continuation of the project in two
Phases:

Phase II would concentrate on the integration of
available courseware into the established curriculum,
and the deyelopment of quality courseware.relevant to
the B.C. curriculum; and
Phase III'would be a continuation and an expansion of
Phase I activities and would provide field liaison;

* continued resedich into hardware, software,
courseware, and applications; and an evaluation of the
project.

The goal of Phase II was to provide teachers with

support in augmenting the established  curriculum with
microcomputer based materials. Curriculum support involved

three concurrent focuses of activity:

’

1. thé integration of commercially available
‘ courseware into the established curriculum;

2. thé encouragement of the development of
courseware relevant to the B.C. Curriculum; and

~

3. Planning for .the long range infegration of
curriculum-specific courseware into the learning
environment of the province. - :

‘Phase III was to consist of the following components:

-

1. the testing and evaluation of hardware and .
software on a continuing basis both in a lab and
a field setting. ® )

o"\

L2, the devélopmeﬁt and establishment of a procedure‘
for evaluation to ensure consistency of standards

.
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across ‘all areéas of curriculum. N

3. - the definition and publlcatlon of courseware
development standards.

4. the brlnglng'together of the various ‘agencies
able to offer in-service to ‘the field.

s - - 4

5. field support to provide reassurance, 1nformat10n
and technical assistance.

6. the continued support of the Project team as a
coordlnatlng agency for the distribution of
information concerning microtechnology and néw .
technology advancements to the field.

« " .

7. the formative and .summative evaluation of the

Pilot Project.
, . 2- S
e : o~ X
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Phases I, and III Project Support Activities =~

t

) The Pilot teachers! involvement in Phase I activities
began in the summer of 1986 with the.Un;vgrsity of Wictoria.
and the Umjwersity of British Columbia's.providing a one
week worksh8p to familiarize Pilot participants, many of ' -
whom had never seen a microcomputer, with the Apple II.

.
)

B

s

éﬁg'inhservice and training of iAeachers in B.C. with
microcomputers was continued throughout the year with the
Universities and Colleges providing one day, evening and
weekend workshops for-both-Pilot and non-pilot'school "
districts. The University Extension division ofy the
University of Victoria has established a continuum of
skills which takes the workshop participant from an
introductidon, to setting up and %aintaining the hardware,
through purchasing, running, evaluating and integrating
commercially available courseware, and on to the , =
development of programs using teacher aids, authoring.
languages, BASIC, and Pascal. They call upon the services
and the expertise of computer experts in the field, the
universities and the colleges, the dealers marketing
eddcatienal microcomputer products,-and personnel from the
Project team, o j T . o

When the Apples arrived iL the school ‘districts in
August, theoretically the teachers -were familiar with the
hardware -and had previewed and worked with many of the
educational programs available on the market at that time.

. " In addition, they received a 488 page Reference Manual
developed by the Project feam to provide support for the
integration of available courseware into the B.C.
curriculum., It was believed that in the first six months
of the project teachers new to microcomputers would need
time to become comfortable and confident with “the = -
technology and would primarily be using courseware
available from the commercial developers.

1

-

The ﬁanual contained an introductory section to help
teachers set up the equipment and’ to run a program; a guide
to selecting and ‘purchasing courseware; an index of




0

N

g approx1mately 500 programs divided into subject area and-
grade level; a section in which courseware catalogues were
. reproduced; a number of checklists for evaluating programs
and applications; a courseware descriptors section which’
provided teachers with detailed descriptions of
approximately 158 programs; and guidelines for repoérting on
the project.’ ,
- A

It was ant1c1pated that there would be a number of
teachers already experienced with microcomputers who would
'be developing courseware and that there would be a need for
information on evdluating available programs., , To meet
these neéds, the Reference Manual also contained a . ,
"Standards' Guide for the Development of Coursewaré&! which
contained guidelines for the authoring of educational §
programs.,, ) )

Support services for the participating districts
continued throughout the year. The Projectiteam-became an
information and coordination centre for the gathering and
sharlng of information relating to the instructional use of
microcomputers. 'Mlcro-scope', a monthly publication,
acted as a vehikle for an exchange of infosmatlon and
featured reqular artlcles on microcomputer applications in

- education, on courseware evaluation and development, and on
the latest developments in hardware’and programming
utilities. Current  journals -and magazines Were researched
regularly and thr0ugh bulletins and telephone
,conversations, dlStrlCtS were kept 1nf0rmed of " new -
developments. ,

A

'

Members of the Project team visited pilot sites to
monitor activities and provide support and information and
provided a troubleshooting and information s€rvice in
responding to calls and letters regarding hardware,
courseware, and programming difficulties. Through
'Micro-scope' and field visits, a communications link among
districts was established, and a conference of Pilg;e_,\
district coordinators facilitated this exchange. ",

{7

w

IS

Arrangements with MECC were finalized and all Pilot
districts received all available diskettes and
documentatlon. Bulk purchase and the "right to copy” .
‘arrangements with other dlstrlbutors were also

a rd . N ~

~
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'investigated Courseware was continuously evaluated and

the results 'were sent to _the Pilot.districts and were ‘
‘published in "Micro-scope!. _In addition, whenever

possible, courseware was demonstrated on field visits to
the PllOt sites.

- -

The Pro;ect team helped coordinate and participated in
workshops throughout the province, and planning for
"in-service activities and credit and non-credit courses to
-accomodate changing needs continued in cooperation with the
colleges, universitiess and school distriicts.

iy
’
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_ Phase II Rroject Support Activities -

: I3
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Phase.II of the project ran concurrently/with Phases I
and III. The purpos€ of Phase II was the i ation of

/‘.

commercially available courseware into the{ B|C. purriculum
and- the support of courseware development &ffor in the
province. The Project team's work in THis ar was closely

monitored and-supported by specialists from the Ministry -of
Eduéﬁtion's Curriculum Development Branch? '

- - . 1) 3
. . .

g kY *

In order to facilitate the integration of courseware,
into the B.C. curriculum, menbers of the Project téam '
located and assigned to subject area and grade level .
approximately 1,080 educational programs for the Apple II. -
The first’ index was published in Volume I of the Reference
Manual and a computerized indeX, using the Apple II, was
kept up to date.at all times. A second revised edition of
Volume I was published in July 1981: - - K

Pa——

-

4

The Second. sjage in. the integration of courseware was
the ‘evaluation of turrently avaiﬁablé“programs;; The '

—Project-:team—and:the—Curriculum Development Branch

developed an evaluation instrument which woulgermit
cyrriculum selection committees to “evaluate microcomputer
materials with reference to their educational value, their
relevance to the B.C. curriculum and the"effective use of
the microcomputer. Until the Ministry had established a
policy concerning the use of microcomputers in the schools.
of-B.C.; the courseware which "survived” the materials :
selection committees would be listed as "supplementary" to
the curr@culum,rather than "approved" or "authorized"., .
|

[} [

At the same time, courseware descriptors were provided
for teachers in the field through Volume I of the Reference
Manual, througly regular bulletins, and through "the monthly
publication, 'Nicro-sgope'. ., In.addition, .articles
suggesting ways in which microlomputers might be used in
specific subject areas were included regqularly to aid
teachers in integrating courseware into their .own programs.

y . ¢

- . }

In this manner, a "curriculum map" was developed which
provided the Curriculum Development Branch, members of the
Project team, and teachers in the field with information
regarding areas where courseware was available and where -

-
[

-,

g
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. N . ,
.there were gaps. , .o

e
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-

Educagional publishers were contacted with regard to
ar in the B.C. curriculum which might be augmented with
cpocomputer materials, and where- -there might be
Improvements in the courseware they had already published;
and gaps were advertised to qpe field. . .

1
> ~

!

In order to fac111t;ie the local development of
“curriculum specific c eware, the Mlnlstry established a
Courseware Development Fund whigh provided "seed" money to
teachers who were interested in developing pfograms in
areas which were approved by the Ministry. Programs
developed through this Fund became the prop rty o
Ministry of Education which owned the rlg to dlstrlbu
the programs within the province of B.C. &lthough the
author retained distribution rlghts outside of the
province.

\.

To a581sb/reachers in authdéring courseware,  a ~ =~ - ~
"Standards' Guide for the Development of Courseware" was
publlshed in July of 198¢ and a revised and expanded
version was publlshed in September, 1981k :

The “Standards*<§urde” was ﬁoiiowed in March, 1981, -
with Volume II of the Re Mangal ‘Where Volume I

prov1ded s ort*for‘th 1ntegrat10n of commercially
available ‘cou ware, Volume II was published to prov1de
support in the d velopment of coursevare.

N S
N -

Volume II discussed vanced programming technlques in .
BASIC; included a detailed sc 1pt10n of Pascal and how- it.

can be used to develop course e;. provmded a comparison

. chart of Pascal and BASIC; gave an overview of assember

editors; described what to look for .in an authoring
language and compared in detail a.number of available
languages; and offered an evaluation of five.microcomputer
systems as compared against, a set of hardware criteria.
Under the direction of the Curriculum Development
Branch, the Project team developed a number of exemplary
.programs which were used to demonstrate development ’
RStandards and which filled specific courseware gaps in the
‘B.C. curriculum. These were used to test a procedure for-:
fully integrating courseware into the established!/ Ty
cur 1cu1um. . '

»
-5

+




Project Evaluatio

y

The Project team's activities during the past two
years represented the Ministry of Education’'s carefully
Planned investigation into the potential usefulness of
microcomputgrs in education. The information gathered
would be the basis for a decision on the procedures,
pPolicies and support services which would need to” be
established if the Ministry were to support the widespread
introduction of.microcomputg;s into the schools of B.C.

’

A

Formative Evaluation ) . .

\Purpose of Evaluation

!
-4

It was felt that halfway through the Pilot project,
teachers and coordinators were—in the position of having
enough information and experience o be able to provide the
Ministry with“some tentative answers to the questions posed
at the beginning of the Study.

.

‘Further, it would provide the Project team with
information on the status of present support services
described above. It was intended that the survey indicate
where services were adequate, wheresthey needed
augmentation or redirection, and where activities could be
de-emphasized. \ Y

The inférmation thus obtained provided valuable
assistance in planning future directions and activdities/in
Support of the Pilot and the future use of microcomputér
téchnology in education. . A

. Methoa R ""v_‘

A,
%
Al
R

) . y
In December, 1988 each Pilot district was sen as,
.questionnaire with a request that each teacher involved in
the Pilot study £ill in a form. The majority of tHe NS
> questions requested specific information, but a nfimber A
invited teachers and coordinators to express thejr opiniqﬁgx
on future directions for the support of microcomputers in
4
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education in the province of B.Ci [+ ————— 4

‘&

As a follow-up, each district was visited for on-site
observations and to intervilew part1c1pat1ng students,
teachers, and coordinators.

Results T T

.

The formative evaluation provided an earYy‘indication
. 0f successes and failures, of frustrations and- - {
e~ accomplishments. It was evident that educators in B.C.
were highly enthusiastic but were very ‘realistic-in .
identifyjng areas of major concern_that they felt needed to
be addressed by the Ministry to ensure the successful
widespread introduction of microcomputers into the, schools
of the province: :

1. The single most critical jissue in the use of
microcomputers in the schools of. B.C. was the acquisition,

. development, and sharing of quailty CAI materials relevant
to the B.C. curriculum. Educators identified specific

-

- concerns and documented the following needs:
a) the evaluation and description\of
. - commercially available courseware with
: ' . reference to its quality and relevance

to thg B.C. curriculum;

3

b) , the documending of(afgas where

; ) . "authorized" commercial courseware

. ‘ rcorrelates with specific areas and
‘ levels of the B.C. curriculum;

-
-

“x ) ' the negotiating of bulk purchasing
-arrangements and the right to copy
% exemplary courseware;
d) thé establighment of a delivery system
_ for making courseware available to the
. field;
oy
r - 1
-~ T °
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e) " the documenting of specific areas and "
levels where courseware is lacking;

[

£) the continued support of an organization
dedicated to the coordination of the
development of a sufficient quantlty of
quality courseware employing the \\
expertise of subject area and cohmputer \

Curriculum Development Branch;

q) the evaluation and disttibution of
locally developed courseware; and .

h) S . support, either through release t1me or’

specialists, and the resources of the \\

financial ass1stanc§ to teachefs or >
t

distiicts working o
- C o courseware,

.

he development of

3
ars

N establlshed

2. & second major’ concern was thadt ther

computers to a central- source where information could be
collected and disseminated.

®

. %
3. Educators felt that the Mlnlstry, the® lleges, and
the universities must cont ue to suppart in~y ic

training to provide for the*different levels of 1nterest,
expertlse, and exper1ence of educators w1th1n the province.
i . > N
4. The Pilot districts also believed that it was
essential that'the "Ministry continue to provide. assistance
for hardware and peripheral purchase, 'and to provide
assistance both at the district and Ministry-level for a
coordinator responsible for computer programs wathln the..
\dlStrlCtS.. . . .

* - : R \

-
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Methodology of Summative ﬁkglua;ign

The Project team sought external assistance from B.C.
Research in conducting the summative evaluation. Two
questionnaires were generated (Appendix 1) fordistribution

to Pilot study coordinators and teachers. )

' The questionnaires were reviewed and approved by the

PRC, a project review committee established by the Planning

Centre in the Ministry of Education, in April, They were
mailed to the 12 Pilot coordinators and 200 participating
pilot teachers in early May. All coordinators responded to.
their questionnaire, and, a 60.3% rate of response was
received from the teacher population. It should be noted
that the 60.3% rate of response was the.percentage of
returned questionnaires from an estimated total that were
mailed' out (53). The rate of response was .better from
urban districts pos$ibly reflecting either a poor estimate
of the number of teachers involved in the rural districts,

. or-a deficiency in communicating with rural districts. .

However, no district was unrepresented in the body of
teacher redponses. (On some of the figures. and tables, the
total number of coordinator responses will not total twelve
nor will the percentage of teachers total one hundred due.
to theirr-omission of that particular item.) )

5
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M

o to: 1) the use of the microcomputers, 2) preparedness, 3} -
opinions, and 4) perceived needs. . ' r ’
. ’ 4
Iﬁeu.aggikhgnié_mmp_u;m . ‘ _ .

L f

]

for primary students were available ‘and this, combined with AN
primary students' lack of familiarity with a keyboard and SN
their lack of experience in working independently, probably -
" accounts for the low percentage 'of use at the primary w
h level. ) - : .. 4
While only 4.4% of the pilot teachers had access:to ,/»';- 1///
the microcemputers for less thah a week; 64% had access for R
.Six months or more (#igure 1). ' This suggests that the ’
.majority of.the participating teachers-had adequate .'° N ¥
" opportunity to explore the instructional potential of  the b .

Results

-

The two populations Suxveyéd can be brofiled_according

- Figures 1-4 and Tables 1-5 provide. data relative to .
the overall BSggbf the microcomputers by the pilot stud? ' )
teachers and coordinators. ’f - ..

»
]

The. teacher population generally had atcess to an
average of 4.0 microcomputers at the senior secondaty

level, 4.4 at the junior secondary level, w248 at the 4K
intermediate level, and 2.4 at the primary level (54).

From these results, .it can be safely assumed that the
information gathered reflected the experiences and opinions”

of the full range of teachers from K=12, ° . L, ‘
However, altzpugh teachets from all grade lévels ' were-
.represented, almogt half of the 108 microcomputers in ‘the :
projett were used at the intermediate level with only 9% - -
used at 'the primary level. A factor that could possibly .
account for this heavy use ab,thqmipte;mgdiats leﬂg}‘is tﬁé\i
availability of CAI materials at %his level. \A yeéar ago, =
"when the pilot proposals were designed, very few|programs ° -

microcemputer and té recover sufficiently from the
Hawthorne effect to beable .to provide a fairly objective
asséssmént of the microcomputer's impact on the, learning

-

.- environment. /

-
e, 0
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The twelve pilot district coordinators had > .
responsibility for an average of nine schools with access
to 11.5 microcomputers.

Cross tabulation analykis reveals that at the ) 0
"elementary level, almost 1 microcomputers were located in
ciassrooms or libraries with the majority being located in -
the reqular classroom. This location would appear to be
consistent with further findings of this project that the
m&jor use at the elementary level was CAI, most frequently
of the'drill-and practice type, in the basic skills areas
of mathematlcs, lanigudge arts, social studies, and sc1ence,
. with regular students.

M L]

At the secondary level where the microcomputet was

used most frequently in physics and computer science,, the
microcomputer locations were split evenly between . v
classrooms and computer labs (Figure 2). ’)

3 -~
A4

+

When asked to give their oglnlon on what they believed
to be the most important Gise of the microcomputer (on a -
scalé* of 1- 4.with 1 being the mosd important use), the A
responding teachers indicated that they felt thatdregulat
curricular augmentation was the most important use (1.77),
followed by administrative record keeping (2.75), teacher,
tra1n1ng ‘{2.68), and courseware development (2.55)

°

_ - In actual use, the microcomputer was used 64.4% of the
time to augment instruction, particularly at the elementary
level (Figure 3) (Table 1). However, as the grade level
increased so did the time devotedato using ‘the s

. mlcrocomputer to provide instruction not previously
available. —Indéed, the majority of senior secondary

+ students used the microcomputers for that-purpose. For
example, in rural districts.where previously there was no
“access to computer fac111t1es, the m1c%ocomputer was able
to,provlde instruction in computer sc1ence that the
district® had not been able to offer prlor to the®' pilot
pno;ect . i ‘ .

2

hd

The mlcrocomputer s ab111ty Yo provide instruction in

?reas wherte ‘such instruction was not previously available -
n 30% of cases - argques for its cost effectiveness in
broadenlng and equalizing educational’ opportun1t1es for
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.

. an important use of th

°

-

‘rural and disadvantaged students,

. . \‘h

e The microcomputer was-used to replace traditional
instruction in only 1.1% of cases. This small percentage
is probably due to the majority of the available courseware
being what is termed by Chambers "adjunct" courseware,
designed to augment rather than replace traditional
instrGction. It might also suggest that teachers' fears
that the computer will replace them in the classroom appear
to be unfounded. Rather, it ¢onfirms the use of the

2

computer as a tool to assist the teacher.

1

The seconﬁ/;ajor use for fhe.computen was for

courseware development (17%), followedLby teacher training
(8%) , and«administrative record Reeping (2%). This order
of uses was perhaps influenced by the Ministry's
announcement that they preferred districts to use the
microcomputers for creative and inndvative applicationg

o

rather than for administration .purposes.

- . ‘ ‘ N
It is interesting to speculateson the reasons why the
microcomputers-Were used only 17% of the time'for

<

cour seware.-development ‘although teachers identified it as

3 e microcdhputerr

- -

- " — .~ PR——
T
- Ve

There are a number of factors that mightzdecount for
thlS H . ° o R

l. Time 1In the fbrmative evaluation teachers requested
‘financial assistance and release time to upgrade their .
skills and develop courseware.

]

2., Access to Microcomputers The limited access teachers . .

Had to the microcomputers was considered to be ‘a'major
impediment to the teachers meeting their objectives. 1If .
the computers were used 64.4% of the tilme:to augment .
instruction, little microcomputer time was available for
cour seware development, o . .

- ."A ‘ : ' / ) ' .

3. Incentives The courseware development fund which was
t6 provide the incentive for B.C. specific courseware was
the least uped support service iin the project. ‘

[ 4
. on
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4. Experlencg The senior secondary teaehers;HSb% of whom
, had previous computer experience as compared to 6% for

primary teachers, used the- m1crocomputers 31.2% of the time

for courseware development. .-Over one third of the pilot
teachers had had no computer ‘experience or tra1n1ng prior
to thelr\part1c1pat10n 1n the pllot

5. Interest ﬁlnety—flve perEent of the teachers and all

of the coordinators were highly enthusiastic about a -

continued involvement with microcomputers in education
(Figures 17 and 18), and the majority of the participants
requested future in-service tra1n1ng in topics relevant to

courseware development (Table 16). °
6. Availability'of Commercial Materjal . It is interesting

to note that the intermediate teachers who used the
microcomputer for CAI the-most gp0551bly because of the
quantity of courseware available at this level), used the
microcomputer the least for courseware development,
suggesting perhaps that when courseware is available
commercially, teaChers do not feel the need to develop
courseware,

-
-4
»

It appears that lack of access to the microcomputers,
lack of time to develop. courseware, and lack of experience
‘were tHe major factors in the low emphasis on ¢ourseware
development among the ‘participating teachers. It is
interesting to note that the financial incentive. of the
courseware development fund %did not. promote courseware
development:in the prqvince.

.2

-

b
-

Any such speculatlon as to the reasonS'why teachers
.spent so little time in developing courseware is crucial to
the future 6f the instructional uses of microcomputers
since it is generally agreed that the lack of a sufficient
quantity of good courseware has been‘a major, 1mped1ment 1n
the w1despread prollferatlon of CAI. J

- -
LI

, In addition, the summative evaluatlon found ‘that at-
the primary, intermediate, and junior secOndary levels, the
subject area in which the computer was used most often was
in mathematics., The second major use was in language arts
followed by social studies and science, At the senior N
secondary level, the major subject area for microcomputer

<




3 — - v -
s . use was in physics followed by comput

— science, chemistry,
business education and‘'data processing

(Tables 2 & 3).

“ .

_ The use of CAI in these subject areds is consistent
with the availability ‘of courseware in these areas and .
perhaps also reflects the schools' concern with'aggmentlng

instruction in the basic skills areas.
. . -

\ CAI 'was used with regular students in over two thirds
. 'of the cases except at the junior secondary level when it .
was used' for regular students 47.8% of the time and for

"o+, remedial students 23.9%, ° o -

-

2

.The use of the microcomputer épproximatélfébne quarter
of the time at.the junior'secondary level to provide .
remediation’ suggests that the microcomputer's demdnstrated

- ability to provide patient, individualized drill /And

' practice was taken advantage of to.remediate junior

* secondary students in basic skills areas.- This may
indicate that junior secondaty teachers were able t
provide remediation which they might not have been-able to

" offer without the assisbince of the microcomputer as an -

.instructional tool. R K ' o

v

Al -

At the'primary, intermediate, and junior secondary o
level, the major emphasis in microcomputer applications was
ir drill and practite foéllowed by educational. games. At . ,
the senior secondary level, the emphasis shifted to problem -
solving _followed by drill ard practice and tutorial
applications (Tdble 4). ' - :

) Again,’ the emphasis in‘applications probably was
dictated by the avajlability of courseware and also by the
nature of instruction at that level. Elementary schools

- generally .spend a considerable amount of time in providing

: drill and practice on skills and concepts introduced by the
teacher. Certainly, ‘the majority of CAI programs on the
market at the elementary level are drill and practice
.programs in the basic skills ‘areas. e - ’

o O

. -
I s . on

. At the sedondary level, many of’ the programs on the
market provide demonstrations, gimulate laboratory
situations or manipulate data that has heen entered by the
.student.- The'%mphasis at the secondaty level on problem

< »




, \

‘problem solving in instruction and the availability of
programs which“can be used in problem solving likely
account for- the émphasis on this CAI application at the

senior secondary level.
~ .

. Across all levels, the computer was used 64% of the
time for regular students, 15% for remedial students, 10%
_for the gifted, and the remainder of the.time for the
physically disabled and the emotionally disturbed (Table

5)-

) Although some reﬁearchers have argued that the best’
use of the mlcrocomputer’ls to provide instruction for
students disadvantaged in the regular learning environment,
‘the majority of the part1c1pat1ng teachers in the pilot
project used the microcomputer in their regular classroom,
.to augment the tradi .

32
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USE OF" MICROCOMPUTERS
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TABLE 1 L
@ ! . : -
SCHOOL USE OF MICROCOMPUTERS
PERCENTAGE OF TEACHERS MATRIXED ACCORDING TQ USE AND
' Ty SCHOOL LEVEL ' ~ ‘ .
, Primary Intermediate "Jr. Sec. Sr. ‘Sec. R
Admin.. Record N , G .
Keeping ) 0.0 , 0.5 Lo— 2.2 - 2.8
cAL . 54,3 76.5 - .7 51.5 60.9 /' :
Teacher Training 10.3 6.4 7 T 16.5- ' 9.6
Courseware ) : : —_— . - e
Development 10.0 8.9 ©20.6 0 31,2
. ’ : s h
N _g.j_ I
h'd —_
. » i
W " — o
Q ?‘ N\ oo - ~
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TABLE 2 Y

- " . 2
Q »

PERCENTAGE OF TEACHERS -ACCORDING TO GRADE LEVEL
. . AND SUBJECT AREA
Elementary was used when the grades listed |spanned primary and
intermediate. -Secondary was used when the grades listed spanned

Junlor and senior secondary. A

ELEM. PRI. INTER. SEC. JRSEC.  SRSEC.

Y

Art . 0.9 0.9 "%2.6 1.7
Business Education s 0.9 1.7 5.1 2.6
Chemistry - T 0.9 0.9. 0.9 2.6
Computer Science 0.9 8.5 3.4 8.5 4.3
- .- . Data Processing 2.6 1.7 0.9 2.6

English 0.9 0.9 10.3 0.9 8.5

Foreign Languages ‘ o 3.4 : Co1.7
Industrial Arts - . ', 0.9 0.9

Language Arts - 5.1 5.1 17.9 2.6

\\ - -~ . ‘ ° <
) \\Mathematlcs 11.1 7.7 29.1, ~° 5,1 18.8 3.4
Music-. - 0.9 : 16.3 « 0.9 1.7 0.9
" Physiecs " _ - 0.9 0.9 0.9 0.9 5.1
. \\\ ‘ ’
. \\\\ .

. Sg}ence \%<§\ 0.9 15.4 2.6 6.0 0.9

Social Studies’ ; 3.4 %6 17.9 0.9 7.7

. N 4
\\\\
\\\\ \
\) - : ’ *
e
]
- .|
: . 36
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TABLE 3 . .
'I.T’J.._,‘ . .o

PERCENTAGE OF TEACHERS ACCORDING TO INSTRUCTIONAL

N " USE AND SUBJECT' AREA
Regular Remedial Enrichment Computer
Literacy
Art 2.6 2.6 5.1
‘ Business Education 7.7 3.4 . 4.3, 6.8
Chemistry 2.6 2.6 4.3 1.7
Compﬁter Science 9.4 3.4 7.7 20.5
Data Processing 4.3 0.9 6.0
English 11.1 10.3~ 8.5 2.6
queign Languages 1. 1.7 4.3 . 0.9
" Industrial Arts s, 0.9 0.9&
Language Arts 18.8 12.0 17.9 10.3
- 4 Mathematics 51.3 41.0 44.4 30.8
Music 6.8 T 12w0 5.1
Physics ‘ 6.0 0.9 6.0 1.7
Science . 16.2 3.4 23.9 6.0
Social Studies 19.7. 7.7 19.7 6.8




TABLE 4

PERCENTAGE OF TEACHERS ACCORDING TO APPLICATION

AND SCHOOL LEVEL

Primary 1Inter- Jr.Sec.

PERCENTAGﬁ OF TEACHERS ACCORDING TO TYPE OF
STUDENT AND SCHOOL LEVEL

! .

‘

Primary Inter- ¢Jr.Sec.

Sr.Sec. o
. mediate .
Cféssroom Ma?agemenp‘wﬁ-”"o.z 3.5 5.2 1.8 /
" Worksheet Geheration 0.1 1.1 3.2 2.3
Drill and Practice 40.0 34.6  30.8 19..3
Simulation 1.4 11.4 6.4 8.9
Tutorial’ 6.7 8.3 5.2 11<2
Educational Games 20.00 22.5 16.0 7.0
roblem Solving 13.3 7:7 9.0 33.6
Tegting 2.4 4.2 2.4 1.9
%‘ -
‘ & TABLE 5 ’

mediate o
. .
Regular ‘ 76.7  68.3  47.8 71.4 ?‘%j’&{j
'Remedial 8.9 112.0 7 23,9 14.1 ’
Gifted ’5.6 .. 9.6 : 11.61 9.6
Handicapped . 0.9,

2y

0.0 2.4 5.0

ey




Preparedness of Pilot Participants

vy

- - |
Thirty-seven percent of the responding teachers and 1
of the 12 coordinators reported having had no preévious
experience prior ‘tq theit involvement in the pilot project
(Table 6). ' ‘

Ed

- “v r -~
Approximately one fi thiof the responding participants ®
had taken university or college computer courses or had '
Previods computer experience {(Table 7). The higher: the.

- grade level, the greater Percentage of teachers had had

pPrior experience with computers. .This-ranged from 5@% of

senior segonﬂary{%gachers to .6§ of primary teachers. -~ J

Teachers estimated fheir computer literacy level at
2.7 (on a 5 point scale with 1 being the lowest), whereas
coordinators estimated that they had a computer literac

level of 3.4 (Fiqures 5 & 6). Secondary teachers, .
reflecting their prior experience with computers, rated
their computer literacy higher than did elementary -

teachers,

3

. & . . .
Over 65% of the teachers-and 18 of the 12 coordinators
felt that during the course of the year they had been ' ,
self-trained (Table 7)., ¥ :

\ 2,

o

.. After an initial jointly sponsored workshop involving
Personnel from.the Ministry and the. Universities in May, ¢
the participating pilot districts were responsible for
organizing in-service training for their own teachers.

Table 7 indicates that 54.5% of the responding teachers and
6 of the 12 coord@inators participated in local, district
Sponsored in-services. The coordinators generally were .
responsible for the Qrganization of district in-service
offerings.

In their "self-traiﬁing," ¢oordinators and. teachers
differed in what they found to be useful support services
(Tables 8 & 9). ‘ .

v
\ ¢

Tge Project team/Ministry personnel, the monthly
publication, "Micro-scope," computer journals and

L3
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maga21né§ and the Apple Manual were identified as being
"very helpful® by the majority of the coordinators, (Table
8).

The Reference Manuals, Volumes I and II, the Project
team bulletins, hardware and courseware evaluations and
demonstrations, the MECC materials, the Demo diskette, the
university based workshops and the Apple Manual were judged
to be'"mogerately helpful" to the'majority of the
coordinators. Nine of the 12 coordinators did not make use
of -.the courseware development fund and 6 of the 12 did not
make use of any of the computer organizations or
associations within the province.

The majority Bf the teachers, on the other hand, did

not use any of the items or the services: except thelr local
district personnel, the Apple Manual, and’a demonstratlon

diskette of programs.

-

It is significant to note that over 65% -of the
teachers and 19 of the 12 coordinators felt that they had
been "self-trained". This would seem to indicate that
either the majority of participants preferred this
apprdoach,' or that they had been forced through'
circumstances to learn on their own. As 68% of the

‘teachers and '8 of the.12 coordinators felt that their pre-

and 1n—serv;ce tralnlng had been inadequate or.only .
partially adéghiate (Figures 7 & 8), it, appears that a quite
a number of the partlclpants felt that more provision for
pre- and in-sérvice training- should have been made. o
However, it is .evident that the districts took on the
responsibility for prov1d1ng workshops and the
participating teachers took advantage of whatever
opportunltles were available to increasg their knowledge
and experience in this area (Tables 6 & 7). .

Subjective unsollgéted comments on the’ questionnaire

form 1ndacated that teachers felt that it was their
pre~service training before the pilot that had been

inadequate in preparing them for: their part1c1pat10n in thgmf

pilot. The teachers who felt that they were using the:pilot"
year to explore the potent1al of the microcomputer inan
educational setting appeared to be less concerned aboqt the
inadequacy of thelr pre-serv1ce training.

o ) . h R oy - . M8 \
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i It is' significant to note that the Ministry's
commitment to provide field support for the participating

districts:through a central support a
been an effective and useful approach,

gency appeared to have

As discussed

earlier inh the report, the.central support agency was to .
provide field sugport through information collection and
dissemination and through the coordination.of microcomputer
efforts ‘throughout the province..As was indicated in the-
‘ ‘ coordinators' identification of the ssupport services that
‘ were .used, the items and activities of the central support
agency were-identified as moderately ‘or very, helpful by the

-majority of the‘coordinators.

°

,

-

. This is-also an indication_that the type

of support

services that the Project team provided. were what were-

3

needed by the coordinators, i.e., a céntral "agency to
provide information on computer activities and applications
throughout _the province, to put people in touch with -others
who share similar interests and concderns, to purchase and
evalGate hardware and courseware and to share this .
information with the field, and to act as a coerdinating
agency between the-field and the Ministry. N
..,

- .
*

|

A\]

' However, very few of the services and very-little of
the information ‘provided.by the Project team were-indicaté¥
-.as being used by the participating teachers. This would
appear-to indicate that the type of information”that was
" provided to the coordinators was*not of interest to the -
teachers, ‘that the- information was not relayed from.the.
tcoordinators to.the teachers, or that'the information

-~ reached the tgachers but not,imn its original~form.

A . ’ -
<

Eleven of the 123coordinators were performing their '
‘computet coordinating duti&s over and above their regular
~duties in-the district. On the average, each coordinator

was responsible for 9 schools. In the interviews for the
formative evaluation, coordinators repeatedly complaifie

about the lack of time to fulfill their obligatidns.
reasonable, therefore, to assume that part-of the re:
why the teachers did not use some of. the items or :support

services was: because the coordinator simply did fiot have

x .

-enough time to ensure that all the information was relayed

to the teachers in the schools.

»

It is also very likely that the ¢oordinators shared
the- information with the teachers but that-the teachers

Y
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were not aware that-the information was coming from the
source listed on the project evaluation questionnaire.
This interpretation would appear te be confirmed by the
fact that over 80% of the teachers indicdtéd finding their
.local district personnel moderately or very helpful.

The téquﬁrs and the coordinators' use of the services
available to them seems to indicate that it not
reasonable .to expect teachers individually to use the .
resources of a centrally located’ sUpport/agency, but it is
reasonable and.effective for them to use a resource within
their district.” Similarly, it would appedar ‘that a district
bgggg;ngggt'w1ll use a central agency and will be viewed as
‘heTpful and useful" by, the computer using-teachers within

~ the,district, However, it is evident that for this type of
delivery system to work effectively, the communication

. between the central agency and the coordinator and bétween
the coordinator and the teachers must be guaranteed by .
ensuring that all the participants have sufficient time and
resources to take advantage of the system,

- ~— N -~ ——
-
P

It is-interesting to note that both the coordinators
" angd the teachers identified the Apple Manual as a
significant resource in their "self-training." As one of
the reasons.why the Apple was chosen for the pilot was the
clarity of ‘the manual for the new user, the Mlnlstry s
choice of the Apple appears to be Jusﬁlfled in this
respect.
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TABLE 6

< PRESERVICE TRAINING

% of teachers

-

# of coordinators

None 37.4
>Previous computer experience 18.3
University or College 21.7
computer course
U.B.C. Summer Seminar 17.4
U. Vic. Apple workshop 11.3
District sponsored workshop 25,2
Other 7.0

\ _
TABLE 7 -
IN-SERVICE TRAINING
<§1~\ — - .
- ' . % of teachers # of ecoordinators
Ministry sponsored - . 9.8 6
in-services , ‘ :
District sponsored 54.5 6
in-services ‘
Colleague assistance 54.5- - 6
Self training 65.2 10 -
2

Other 9.8




TABLE 8

-

L4

SCHEDULE OF COORDINATQRS' USE OF SUPPORT SERVICES

Not. Not Moderately Very
Used Helpful Helpful _  Helpful
At a1l - -

The Complete Reference. ' 10
Manual for the : .
Instructional Use of ‘
Microcomputers o

)

JEM Reference Manual
Volume IT

‘L
The JEM Demo Diskette:
JEM Bulletins
MICROSCOPE

Related journals or
magazines

w

JEM courseware evalua-
tlons

. Apple manual .

-

®

0
0
MECC courseware 1
2

Courseware demonstratfon

Courseware Development 9
Fund

Local district personnel -3

JEM Research Team/ 0
Ministry personnel '

Other organizations or
associations (please
specify) '

University-based work- 3.
shops

District-based workshop 3

o

+ Other (please specify) 11




SCHEDULE OF TEACHERS' USE -OF SUPPORT SERVICES

4

Not

TABLE 9

£

Moderately,6K Very

Not
Used Helpful Helpful Helpful
At All

The Complete ‘Reference 41.0 2.9 42.9 13.3
Manual for the

Instructional Use of

Microcomputers
JEM Reference Manual 50.5 4.0 40.4 5.1
Volume II
The JEM Demo Diskette 22.8 5.9 47.5 23.8
JEM Bulletins + -». 519 7.1 33.7 ., 8.2

- -

MICROSCOPE Jo 45.6 7.8 37.9 8.7
Related journals or. 49.0- 6.0 33.0 12.0
magazines .
JEM courseware evalua-

tioqs 48.5 14.1 27.3 10.1

.Apple Manual 9.1 0.9 34.5 55.5
MECC courseware 32.0 5.0 38.0‘ 25.0
‘Courseware demohstration30.7_ 5.0 ;41l5 22.8
, Courseware Development gj.9 .1 7.4 8.5

Fund e )
Local District Persdnneri};8 §.7 35.8 -46;8
JEM Research Team/ .

Ministry: personnel 58.6 A0 32.3 5.1
Other Organizations or 83.1 6.8 10.2
associations (please \ )

specify)

Unﬁversity-based work- .

shops ‘ : , N

SR 58.9 1.1 24.4 7, 5.6
District-based workshop 33,3 4.0 37.4 ////%5 3
Other (please specify) 4.9 4.0 s 32.0

»
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Subjective Findings o

-~
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Mma ’
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ended Use ; \f’ . . s
\ 13
' ‘Consistent with how the microcomputers were used in ~

the pilot study are the opinions of respondents relative to o
the microcomputers desired utility. ‘ \

- |

¥ R . 4]

As discussed earlier in this report, all of the '~

‘ coordinators and the majority of the teachers ranked CAI as
2y S the most important use of the microcomputer, with

- .courseware development ranking second in importance

’ followed by teacher training and administrative record

keeping (Table 16) . Although teachers felt that courseware

development was an important use of the microcomputer, in
.~ actual fact, it was used only 17% of the time for this

purpose,
> Half the teachers felt that the best location for the
® microcomputer was in the regular classroom while 36% felt

that they should be placed in a computer lab (Table 11). o

' A majority of the coordinators and teachers
recommended that microComputers be introduced at the
. primary level, None felt that .they shotld be introduced at
zﬂﬁi;‘“”‘i* the senior secondary level "although sgme senior secondary
N\ teachers felt that microcomputers- should enter the school
system at the junior secondary level (Figures 9 & 16).

Approximately 58% of the teachers indicated that they
preferred that the microcomputer he introduced into the
school system as quickly as possible (Figure 1). .
Thirty-seven percent wanted to see a gradual introduction
of the technology, -and 15% indicated that they wanted to
see more thought given to the question, , )

/ .

coordinators were more cautious, - Seven of the 12
indicated that— thought microcomputers should be
introduced into the ls gradually (Figure 12).

'
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- learning- was similarly enhanced.

Unsolicited: comments on this item -of the questionnaire
repeatedly emphasized that the respondents wanted to see’
microcomputers introduced into.the sehools, but only if -
supported and accompanied by solid, contlnuéus pre-and .
in-service tralnlng. 5

The teachers were evenly- split in their opinion as to
hether the microcomputer provided 1nstruct10n that was
less effective than, as effective as, or better than
traditional instruction (Figure 13) . The cautious
acknowledgement by the majority of. the teachers that they
felt that using the microcomputer provided instruction that
was as good as or better than traditional instruction is
consistent with the literature which genetally’ agrees that
in some learning situations, instruction with the -computer

1s)more effective than with traditional instruction (Flgure
14

Almost all of the coordinators and all of the teachers .
judged student ‘motivation to be as good as or better with
the microcomputer than with traditional instruction. Over
98% felt that; student achievement was as good as or better.
They appeared to have mixed feelings about the ‘
microcomputer's cost-effectiveness (57), but the majority .

.were of .the qpinion that the microcomputer was less

effective in the type of course offerédk(Table 12).

All of the coordinators agg£3315% of the teachers
believed that the quality of i uction was enhanced b
the use of the microcomputers; -all of the coordinato¥s
94.1% of the teachers felt that-the quality of student

Y,
ahd -

oy

" From the information included in sub3ect1ve comments

o ‘the effectiveness items of the questionnaire, it appears ™ -

that teachers felt that the motivation provided by the
colour and the ,visual displays; the involvement encouraged
by the interactive capabilities of the microcomputer; the
immediate corrective feedback; the branching capabilities;
the ability to provide for different levels and paces of
instruction; and the carefully sequenced’instructional
design were some of ‘the features identified by teachers as
enhancing instruction. They indicated that the _
microcomputer, while demanding a high degree of )
. concentga tion, challenged and ‘motivated students.at all
levels + interest and ability. Oné teacher pointed out

L .
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that using the computer gave 'students a new area to feel
confident about while others.indicated that it had free
: them from mundane and time-consuming tasks. A number of
teachers pointed out that the microcomputer was obviousl
. effective in teaching such courses as computer science.
. \
- - However, ,a number of teachers gave reasons why they
felt that the micyocomputer was less effective than
traditional instruction. Theéy mentioned that young
- students cannot be relied upon to work independently with .
the microcomputer; that the all important give and take
between the teacher and student in question and answer
sessions is lost; that most of the courseware that they
mpted to Usewas _of an unacceptable quality; that
.programs were too inflexible in design; and that using the
microcomputer took moré time and trouble than it wgs worth.

' ) ————, ’ q?i

On this item, teachers over and over again emphasized
that the microcomputer was at its best when used as an aid
to instruction and not as a substitute to traditional
instruction,

. ' The majority of senior secondary teachéts reported
courses which used the microcomputer to.be as good as or
better than traditional methods, probably reflecting the
microcomputer's use at this-level .as an aid in the teaching

+ @of computer science, ‘text editing, data processing, and in
science labs wheré the microcomputer was used to provide .
demonstrations and simulations. There was less satisfaction’
for intermediate and junior secondary than for  primary
teachers who, perhaps, had fewer expectations both for the
microcomputer and fér the students' use of it.

-
.

’

N A . All of the coordinators and the majority of the
teachers felt that students were either enthusiastic or
highly enthusiastic in their support for microcomputer
instruction and use (Figures 15 & 16). Similarly, all of
the coordinators and 9546% of thé teachers indicated-that

. . they were either interested or very interested in continued
involvement with the use of microcomputers for -
instructional purposes (Figures 17 & 18). Both
coordinators and teachers agreed th‘ . in the majority of

¢ cases, parents were either enthusiastic or very

/ enthusiastic toward microcomputers i;n the schools (Figures
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In summary, it was recommended by the participating
teachers and-coordinators that the mzcrocomputer*be
introduced into the school system at all levels to enhance
and support traditional instruction where appropriate and

° cost effective, and at the introduction of the <
microcomputers be accompanied by solid in-service and field
support. E
. - (
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TABLE 10

%
AVERAGE RANK OF IMPORTANCE ’
A number 1 indicated the most important, number 4 least
important. The first column represents the average teacher
-ranking, the second the average coordinator tanking.
h Primary | Inter- |Jr.Sec. |Sr.Sec.
- mediate
Admin. Record Keeping  3.103.5 |2.9]3.4] 2.6|3.2] 2.4]3.0
CAL" ' 2.0{1.0 |1.5{1.0{ 1.8|1.0] 1.8]1.0
Teacher Training - 2.812.7 }12.712.8| 2.5|3.0] 2.7]3.2
Courseware Development  3.003.1 |2.7|3.1} 2.4]2.7] 2.1{2.6
TABLE 11
»
‘ BEST LOCATION/FOR MICROGCOMPUTERS -
% of teachers
Regular classroom 52.8
' Special computer lab. 36.8
Library 4.7 .
Resource Center 4.7
Other N 6.9
. v/
r A Y

v
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N TABLE 12 o» - ihe
e INSTRUCTIONAL USE OF MICROCOMPUTERS'VS. TRADITIONAL INSTRUCTION  ~
. »-» N ) ' v ' '.\
N The first column represents the % of teachers; the second the
number of coordinators. , *
Less effective| As good ~ | . Better
.. * Cost effectiveness 45.6% | 3 | 35.6%8 | 5 | 184930,
Student motivation  1.9% | 0 27.1% | 0 " 71.0%]8
_Ease of use ,  24.0% | 2 51.0% | 5 25.0%}0
. < » #
Student achievement 8.4% | 0 58.9% | 4 32.6%| 4
'~ . Type of ‘courses - 58.5% |.1 26.6% | 3 . 14.9%)4 -
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All of the coordinators and 72.4% of the pilot
teachers felt satisfied or, very satisfied with the pilot
project (Figures 20 & 21)." Nine of the 12 .coordinators felt

~that they had met their original objectives for the

project, but 57.9% of the teachers belieyed that they had
met their objectives only to a limited extent, and only a
third of them felt that they had "mostly" met their
objectives (Figures 22 & 23). Although districts were

. generally encouraged to comply with their original proposal

objectives, half of the teache#s and half of the
coordinators 'indicated that their original objectives had
changed (Figures 24 & 25) . However, only half of the
teachers and 4 of the 12 coordinators felt that they . had
been able to meet their new objectives (Figures 26 & 27),
suggdesting that unrealistic original objectiwves Wwere only
part of the reason for whatever dissatigfacggon was felt,

w »

Approximately half of the participating teachers—-and 8
of the 12 coordinators- fdentified the limited availability %
of microcomputers>as. an 'impediment tod their reaching their
objectives. 'The lack-of avdilability of microcomputers
obviously is a matter that can only be addressed by funding
either:-at the district,or Minibktry level, but it is
interesting to note that contrdry to fears that the
microcomputer will go the way of educational television, it
appears that there was“too heavy a demani?f%r the machines

ot d L3

that were availablé. -~
S «

The second major jmpediment,identified by 9 of the -
coordinators and 47.3% of the iteathers was the lack of
courseware. Teachers .were not asked to indicate whether
this was from a tack of funding to purchase courseware or . -~-
from a lack of good, relevant courseware to purchase, but
interviews with teachers and-coordinators for the formative
evaluation indicated that both funding and good courseware
were lacking. . )

The evidence that approximately 60% of .the teachers
and 8 of the 12 coordinators felt that their pre- and
, [ - - - o .



in-service training had been inadequate or only partially
adequate suggests another of the reasons for, the -
dissatisfaction that approximately 38% of thk{teachers and
3 of the 12 coordinators felt with the project: Subjective
comments by teachers indicated that many had begun the
project with unrealistic objectives based on their lack of
knéwledge and understanding about the capabilities and
limitations of the microcomputer. One third-of the

' teachers had’had no previous experience with computers, and
. 42% indicated that inadequate preparation contributed to

the difficulties-they felt in reaching their objectives

- (Table 13). A quarter of them also cited insufficient

in-service opportunities as a contributing factor.

Only 2 of the 12 coordinators, however, felt that
lack of preparedness was a factor although the majority did
feel that there had been inadequate pre- and in-service
training. The coordinators, although recognizing the need
for training, had judged themselves to be fairly computer
literate and this may account for their not identifying -
preparedness as a factor in their not having reached their
original objectives.

Because of the arrangements with the cenfral hardware |-
purchaser, pilot districts were obliged to”send their i
microcomputers to Victoria for service and maintenance, J
One quarter of the teachers and one third of the i
coordinators felt that this had been a problem and in their,
interview and questionnaire comments, they suggested that

. in future, ‘gérvicing should be arranged locally or

microcomputers with. service contracts should be purchassdfv
locally to avoid this problem. Generally, it was agreed

AL———hewever, that the Apple II had been very serviceable and

trouble free.

When asked to give an opinion as to which inservice
components should be emphasized to assure the effective
integration of microcomputér technology‘ into the sthools,
both coordinators and teachers felt that the major emphasis
should be on using teacher aids, learning integet and
applesoft BASIC, and reviewing and running cqmmeﬁcially
available materials. They also indicated that they felt
there should be some emphasis on computer -care ang .
maintenance, interfacing the microcomputer to vidép, and

using authoring languages (Table 14). A number of teachers,

,indiqatedmon.their*questionnaitefforms*that'théy”thbﬁéﬁt“gf

was essential that in-service training provide aSSiStancq,
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to teachers if strategies for integrating the computer into
the,. regular classroom and incorporating CAI programs into
the lesson plan and the established curriculum. It was also
pointed out that the list of choices should have included
programining in machine language and information on
operating systems. = .

'

~The coordinators and teachers' personal preferences
for in-service topics -reflected their own level of computer
literacy and the emphasis they placed on in-service topics
as described above. *

. Both teachers and coordinators expressed a personal
interest in pursuing further training in authoring
-»languages although neither of them indicated in the
previous item that-<they thought that this topic should
receive much emphasis. The coordinators expressed less
interest than the teachers in teacher aids and integer and
applesoft BASIC, but expressed more interest in authoring
la?guages, Pascal, and computer care and maintenance (Table-
15).
r ' r
It is interesting to note-that teachers' requests for
¢ future in~service ‘represent the needs of a teacher °
population that has had a gogd introduction to using the
microcomputer and is now ready to move on to more
‘challenging activities and topics. For example, 4@% of the
teacliers did not want to spend time learning how to
assemble the components of a'microcomputer system, but .
100% of them indicated that tpgy wanted to learn
ring and. programming languages. Similarly, tZé\
- coofdinators, already judged to be at least reasonably =
literate, indicated an interest in such 'future' topics as
inferfacing the microcomputer to the videotape player and - -
rning Pascal. ’ . .

Both coordinators and teachers preferred the
in-service format of either occasional one day workshops or
.2 reqular program throughout the year. The teachers also
felt that it was important to have access to an experiencad

" consultant as neéded (Table 16). Téachers commented, both
in the formati%¥e and the summative-evaluation, that it was
unreasonable for the schools to expect teachers to become
computer literate on their own time and they emphasized the
need for release time and financial assistance for teachers
to attend evening and summer school courses and to assist

’
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their less computer ‘litérate colleagues. As one teacher
put it, with his knowled
item"”,

ge of computers, he was a "hot
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TABLE 13

- 1

L’ - \

IMPEDIMENTS TO MEETING INITIAL OBJECTIVES .

k4

% of teachers # of coordinators

“

Completély Satisfied

Original scope unrealistic .

Inadequately prepared

Limited availability of
microcomputesfs “.

Problems with servicing and
maintenance ~

" A

Lack of peripherals and
software

_Inadequate courseware
“

Poor district coordination
Poor Ministry coordination

Insufficient in-service
opportunities .

Lack of district suppofp

.- Others

6.3 . 1
10.7 oy
42.0 )
57.1 8
24.1 - 4
43.8 . . 2
47.3 9
~ 8.0 ‘ 0
8.0 - 0
21.1 - Ty
10.7 ” 2
17:0 2
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~ IN-SERVICE PREFERENCES .
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Coriclusions and Recommendations

The purpose of The Instructional Uses of .
Microcomputers. Projéct was to gather information regarding
the use of the microcomputer within the school system of
British Columbia., It was to be an exploratory project
which would rely on the creativity and the involvement of
the teachers. and the administrators in the participating
school districts,

«

. _Recognizing the need to allow freedom for teachers to
develop their expertise, to gain experience,. and to .
experiment in. a classroom setting, and taking into
consideration the limitations in available resources, the
Project was designed for flexibility. The questions raised -
:at the beginning of the project were deliberately general ¢
ones and were designed to gather information rather than to
prOvng definite answers,

. - . N “ * T
The project provided very useful information on the
province's actual and recommended use of the microcomputer
in an instructional setting. The experiences and opinions
of the teachers and administrators in the province of B.C.
appear to be generally consistent with what is reported in
~ ' a search of the literature which has been included

following -this section of the report. -

The majority of the.teachers across all grade levels
felt that instruction with the microcomputer was as
effective .or more effective than traditional instruction in
certain learning situations. They cited increased
motivation and achievement gains as what they felt to be
the major reasons for the enhancément of the learning
situation through the use of the microcomputer. The
majority of the teachers were also of the opinion that
students? attitudes toward learning was improved as they
were very enthusiastic about the opportunity to use the -
microcomputer \for instruction. ‘ i

L]

L “ \ ”

‘When asked whether they believed the microcomputer was
ost effective method of instruction, few. teachers were" :

majority felt it was\less cost effective than traditional
. instruction. A search“of the literature indicates that




researchers have been unable to answer this questlon
satisfactorily. » -

The participating teachers agreed with the literature
that the computer's advantages include its ability to
individualize. the instructional process; to simulate
experiences not possible without a computer; to provide
immediate reinforcement and corrective feedback; to
motivate students; to provide carefully sequencéd
instruction; and to provide courses that would not have
been possible without the use of the computer.

Although the teachers indicated in the formative
evaluation that computer literacy was a major focus in .
their microcomputer projects, the summative evaluation
. questionnaire neglected to include this focus as a
‘potential use of the microcomputer. It was therefore not
p0551b1e to determine to what extent the teachers in the
province felt that computer literacy was a rationale for

supporting the introduction of microcomputers into the
school system of the province. However, the formative

. evaluation and subjective comments provided by the teachers
and coordinators indicated that they believed that computer
literacy should be a major goal for the students and
teachers in the province. This is consistent with the
‘opinion of educators reviewed in the search of the
literature.

The impediments to ‘implementaion identified by the
participants in the project are, for the most part,
consistent with those identified-in-the -ljteratures —_—
Reséarchers have identified insufficient funding to
purchase hardware and courseware, the diversity of
languages and liardware systems, poor quality and —
insufficient quantLty of courseware, lack of knowledge
among teacéhers, and a poor attitude among teachers as © 4
1m9ed1ments to the integration of computer technology into I

Lthe school system,

“The pilot project participants identified lack of
access to hardware, lack of courseware, and lack of
tra1n1ng and. in-service opportunities as thé factors which
had made it difficult for them to meet their objectlves.

As all the participants in the project were using the same
microcomputer, there were few problems associated with
diversity of hardware systems. The majority of the.teafhers

!
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in the project were very .enthusiastic and indicated that
they would like to continue to be involved .in the use of
microcomputers in education. However, although the
attitude of the teachers in the project was favourable,
there was no measure of the attitude of teachers in the
province who were not involved in the project.

1}

Of all the potential applications for the computer in
education that have been identified in the literature,
participants in the project used the microcomputers for
administrative, professional development, library, testing,
instructional aid, instructional management, computer .
literacy and computer awareness, computer science, and
computer assi:sted instruction applications. This identifies
nigf of the dozen potential applications described by Watts
(52) . :

€ general concensus of opinion among pilot project
Cipants and the Project Team was that microcomputers,
solid and continuous field support, should be

roduced into the school system at the primary level in
numbers per classroom increasing over time as teacher
familiarity increases, as ghe quality of courseware
improves, as more becomes known about the effective uses of
the computer in education, and as the finances of the
pProvince and the school districts permit. ‘

»

It was also the general concensus of opinion that
these microcomputers should be used primarily for computer
assisted instruction including the provision of courses new
to a district,for courseware dev lopment, for teacher
training purposes, and for admin{st:ation. It was also
recommended that a major rationale for the introduction of
the microcomputers into the schools should be the promotion
of computer literacy and computer awareness among the
Students and teachers of the province.

— [

Thus, although information was gained which helped to
answer some of the questions posed at the beginning of the
project, and although more information was added to the
body of the literature on the subject of computers in the
instructional process, the participants in the project and
the members of the Research Team have been left with an

. ‘awareness of another set of questions that need to be

answered, questions-that are the result of a year's
experience with microcomputers in the field.

3974




In their identification of major impediments to their
having reached their original objectives, teachers
identified the major impediments as 1) 1lack of/access to
microcomputer systems; 2) lack of courseware; /and 3) .lack
of knowledge.

In their recommendatlons f&?’support c mponeqts for
future microcomputer development within the province,
approximately 75% of the teachers felt that financial
assistance for hardware and peripheral purchase was
essential, 65% were of the opinion that the development of
B.C. spec1f1c courseware was essential, and 5% identified
the evaluation of commercial courseware, the adaption of
commercial courseware to the B.C. curriculum, the
encouragement of the local development of jcourseware,
in-service training, and financial assistdnce to establish
coordination in the province as essential |(Table 17).

It is recommended therefore that the Ministry continue
to provide support for the continued explonation of the
instructional use of microcomputers in the province through
contracts with outside agencies, assog¢iations, or
organigations until such time as the future of
microcomputer use in the province has been stabilized. As
soon as stabilization occurs, it is recommended that the
Minlstry establish, according to a careful plan, an

-gantzatrona&—structure within the districts and the
department of education-to prov1de support for computer
using educators in the province and to take advantage of
the organizations that already exist.

»

It is also recommended that the centnal support agency
address the needs that were identified in’the formative
evaluation and confirmed in the summative evaluation .
through the provision of the support services that are
described in the rest of this report. . =

Recommendations
f <3

- - o~y *

1) As the impediment that was felt to be the most
significant was the lack of miicrocomputer systems, it is




?

+

recommended that the Ministry continue to provide
cost-shared support for the purchase of microcomputers and
peripheral devices.

¥

in the use: of the
-is the acquisition,

2) As the single most critical iss
microcomputer in the schools of B.C.
development,and sharing of qua I materials relevant
to the B.C. curriculum, it is re ended that the Ministry
provide financial support to an organization which will
evaluate and describe commercially available courseware
with reference 'to its quality and its specific and
documented relevance to the B.C. curriculum. Where

" possible, bulk purchase arrangements should be negotiated

the teachers in the province.

for exemplary courseware as should the rights to modify
commercial courseware to make it more relevant to the
curriculum. °

3) To promote the development of courseware, the ‘central
organization should document areas where commercial
courseware correlates with specific areas of the
curriculum, and should advertise to the field and the
courseware developers areas where courseware is needed. The
same organization-which evaluates commercial courseware
should evaluate courseware that is locally develaeped
according to the Standards already estﬁbllshed by the
‘Curriculum Development Branch. Courseware development
“efforts should concentrate on areas whe e the research has
shown CAI to be both gffective and cost effective. There
should be organized coordination for thesdevelopment of
quality courseware employing the experti

and computer specialists,.and the resources of the
Curriculum Developmet Branch. In -supporting this organized
effort, the- province should provide,' either through reIease
time or substaptial financial assistance , support Ffor
teachers or teams of teachers who are working on ‘the: "¢ -
development of courseware, and should provide profe551onal
recognition of the efforts of educators who have
.contributed to the development of courseware £oér the use' of
A delivery system should be
established to ensure that these programs are advertised
and distributed to-the field with the appropriate support
materiials to ensure their .effective ‘integration into the
currlculum and the classroom.

.
. 1 e
1]

4) Tﬁz\informafloﬂ network which had begun to, connect a%l :

educators u51ng computers to a central .source where
information could be collected and disseminated should be

-
A

e of subject area B




»

continled and expanded to include a computerized enquiry
and bulletin board system. .

.

5) The Ministry, the Universities
continue to support and provide a
training effort that will closely
literacy -level of -all teachers in

and the Colleges must
coordinated in-service
monitor the computer
the province and provide

for the different levels of interest, expertise, and

experience within the province.

To gqguarantee that such

in-service efforts provide equal opportunities for teachers
in remote areas, and to take advantage of the
cost-effectiveness of high technology, it is recommended
that some components of in-service training be developed on
microcomputers, orf interactive videotape, and employing the
resources and expertise of: the knowledge network.

6) The central support agency must‘cohtinhally monitor,
evaluate, and use new hardware and software systems to be

as teachers hear about

he new products.

prepared to answer quj§26ns that will come from the field )

.

3

7) The central égency should continue to monitor and

evaluate the new hardyare products that are continually

available and to assess

usefulness in the learning

situation, particularly with réference tqQ mini- and
microcomputer networting and videgtape and videodisk 3

technology-

[

-

-

8) It is essential that the Ministry continue to evaluate
the educational potential of centralized and distributed
Systems for instructional technology and to monitor the
progress- of such systems as Telidon. ’ -

3
. 22, <

‘s

. 2 : -




ed

TABLE 17 ‘ -
COMPONENTS FOR FUTURE MICROCOMPUTER DEVELOPMENT

The first column represents the % of teachers, the second
the number of coordinators. ' .

Not Somewhat - Important| Essential
important| important
; - ’ T
Evaluation of commercial® - - . |6-.3 1] 40.5 | 1] 53.2 110
courseware . i ’
. L4 -
Adaption of courseware 0.9 - 4.3 1l 39.8 5 47.3 6
to B.C. | '
A . . ;
Bulk purchase atgmenta- 7.6 - _p3.8 -] 33.3 3 35.2 |. 9
tion and distributor- * .
ship
A courseware delivery 0.9 1 11.1 - 44.4 4 43.5° 7
system ’ . _ g
Identificating course- - 2.8 1 [l6.8 2| 43.0 | 6 | 37.4 |. 3
ware’ voids - .
Development of B.C.. - - Is.a | -] 30.6 3] 64.0} 9 -
specific courseware X . . .
’ . . .
Evaluation of local v 3.7 -+ [18.3 2 | 44.0 | 6 | 33.9 4 '
courseware :
Encouragement of local 0.9 1 R2.7 | .3} 27.3 | 3| 49.1 5
courseware develop- :
ment . . N
Information networking 5.4 - - pO0.7 34 42.3 | 3| 31.5 | 6 .
In-service trainipg - - 0.7 -136.6 |21 52.7 |10.
’ . 5% B
Financial'assistance for - - 5.4 -1 19.8 2 74.8 10 - .
hardware and periphérals N INRL AN S U R . -
.+ Fihancial Assistance to -0.9 - 'p1.7 2 | 30.0 4 56°. 4 6
estab{f@h coordination : . :
s : .
‘ .
o o °
‘\ i 'u ~—
» ‘ ¥ ° -
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Search of the Literature.

A search of the 11terature reveals that most - educators et
would agree with Splittgerber (45) that the instructional’ ‘
utilization of microcomputers can generally be divided into
two broad categories, namely, computer manayed instruction
(CMI)' and computer assisted instruction. (CAI): .

The latter, CAI, is defined as a teaching
process directly involving the computer:in the
presentatlon of instructional materials in an -
interactive mode to provide and control the
individualized learning environment. for each
individualized -student. These interactive modes
are usually ‘subdivided into drill- -and-practice,

. tutorial, simulation and gaming, and
. PIOble-SOlVlng K]

In contrast, CMI is defined as an- /

instructional management ,System utilizing the
. computer to direct the gn;;;g instructional
. process; including perhaps CAI as well as -
7 traditional forms of instruction whiéh do not

require the computer such as lectures and, grou
\ activities.” CMI has some or all of the f llow1ng K .
——~ —~ ~———characteristics: organizing gurricula and ‘§tadent - - - 7
: data, monitoring student progress, diagnosing and ‘ ‘
prescribing, evaluating learning outcomes, and
providing planning information for teachers. ,

(Splittgerber, p.28) : " i
< ) : -
The def1n1t10n of CAI has been further refined by
Chambers ‘and Sprecher (11) to distinguish between adjunct )
and pr1mary, simplistic and complex CAI. According to .
fhese researchers, adjunct CAL refefs to a program.or - . ,
—~f—m~ﬁ~aseftes of—pregrams which-supplements -the-learning situation —- -— - --
. - whereas primary CAI describes programs which provide ‘ '
instruction of a substitute or stand alone variety.
Slmpllstlc CAI can be developed by using easy-to-learn -

. programmiing languages’but complex CAI requ1res authoring
B} ~ which permits such features as the extensive 'use of °
. graphics and lagae sca}e‘calculations. s . v N

. . However, for Epe purpéﬁes of this discussion, the-




. " .
terms CAI and CAL will be used integchangeably to include

the broad range of possible applications of' computers in
education. The remainder of this section of the report will

review the current literature regarding the use of
computers in education.




a.

The Effect of CAI on Achievement o o -

Arguing against the need to prove over and over again
that CAI "works", Eisele (18) points out that- there i
"little likelihood that sufficient evidence will ever exist
that will assure educators - with any noticeable degree of

confidence - that any delivery gystem will perform

,adequately if the criterion is stated in replicable learner

_situation (Gleason, p.l16).

, performance" (Eisele, p.1). ) :

Similarly{ Gleason' (21) observes that few.serious
researchers are now interested in comparative studies,
i.e., studies which-attempt to compare the results of
computer assisted instruction with the results of other :
strategies because of the extreme difficulty of controlling
the number of significant variables in any learning : -

«

w ‘ h .0 3\
Aiken and Braun (1) argue that although the ‘trend has R
been to use stdtistical techniques to measure the

effectiveness of CAI materials, they feel that attitudinal
studies would appear to be a more promising approach. They

"point out that "statistical results have been meaningful

only as measures of performance; other methods will have to'
be considered if we are to have meaningful measures of

. fully understarding what they mean by "effective”.

- —————— To some‘effettiveness means the amount of

learningf ﬁé@&eghggg_pggqu_p.l4). ‘

However, although researchers ééution against‘plgcing
too much emphasis on statistical results, decision makers
are demanding proof that CAI is effective, often without

* - As Chambers and Sprecher (11) point Oﬁégj, A

-

learning that takes place initially. To .others it’

means the degree of retention of learning, or. at °~ "¢v-.e

the very Ieast, whether or not an individual L _—

stays in or drops out of a learning experience.

Still others are concerned with'the learget's _ .. -
- Change in attitude toward the computer ag an
"instructional medium or simply asja helpful tool - ‘' .
‘ in‘the culture. Finally, owing t® the fact that
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w;b oi‘ .\-;.'~ 3.“‘ 6, , : '-.‘ ) . » we
":;n.o \.~_—‘ . - .‘ ‘ "‘ __' . ’ . . -t
.‘-.“\" A \‘ 3 ) @ : ’ 8
* CAI is in its. 1nfancy, some are simply concerned i
L Wwith transportability of materials and/or \ ) o,
. ¥ «. T . acceptance-.of ‘the materials for use by others. '
AT (Chambers and Sprecher, pP. 335) : . {
SoE oL ‘To’ further compllcate the’ Lssue, the number of
Lo W‘t‘ . methodologically soundaevaluatlons of the effectiveness. of )

. computer.assisted instruction are rare and conclu51ve ;’ ' .
results are dlfflcult to]flnd '

i:,."‘ " ’ . ‘\. “ .. N . . “
S . ?gwever, thére are a number of- well de51gned and SO ,
’ ] - tightly‘controlled studies from which some generallzed '
Core t c0nc1us;ons can be drawn regatdlng ‘the effectiveness of CAI

.1n the 1earn1ng process:

—~ . o . _ e . \ - s
< o, .-+~ % 1) The use of CAI either improved learning or: -
' ‘ . showed no difference ‘when compared to
- *, traditional classroom a ‘Pproaches )
S )l : (9,16,17,28,23, 29 34,41 50) ot

« -

. - . 2. The-effect on achievement occurred regatdless
P ) , .0of the typeqof ‘CAI used, the type; of computer
. . system, the ‘age range of ‘the students, oz the
' ' type of instrument used.to make: the
. : measurements (Hallworth and Brebner, p. 175).

- .

N v - “ - .
b S ~ - R . . < - .
- PR

R = T 3. When CAI and trad1t1onal instruction are Tos

s .- ) 1compaged, equal. or better achievement u51ng . -
oL : JCAI .is obtalned in less: time Lo

) (16 17, 29 29,34, 42). . B !

Y

* . e - T % Y

- C 4 Student; have a p051tlve attltude towards CAI,
A . frequentdy accompaniéd by. increased.
. < motivation, attention span, and attendance in

C A

A T, courses (Hfllworth a‘a Brebneq" p.I78) o

a :o .. ;_ o '/ ,_- - e % ' * .
In additiod to the above con81stenc1eh7 a number, of .

; ‘other ‘int®resting. and .significant factors relating, to, the

Ut effectlveness of CAI are reported in the literature:

. t_l . .‘ ] ,» . - . . -

v >

’I Tutor1a1 and dr111 médes seem to be more
effectlve for low-ahlllty studefits than for




| middle or-high-ability students
(8,16,17,20,26,42);
. ™~
‘ 2. Many reluctant learners. become active and -
interested learners when involved in computer
supported programs (26,26) ;"

~

.+ 3. The ‘bulk of the studies showing CAI to be
effective have concerried the use of adjunct
~ CAL in which the classroom teachér was readily
available (11); ’

4. Poor attitudes—on the part of instructors and
administrators have resulted in overt sabotage
to the computer learning process (14);

Y

T ,M,.;W,ﬁl,FQfeign languages and science are two areas in
. which CAI programs consistently have been
shown to be effective (17); b,

6. CAI is helpful to students reviewing materials
with which they had prior familiarity (17); -
/ and ’ ,

- ) 7. Reteﬁgion rates may be lower than for
: > traditional means (45).

o ) .

Although g number_of;fuﬁdamental—queétiohs—;egardéng
the effectiveness of CAI have been answered, an increasing

-+ number of researchers are arguing that there are many more
~_complex questions that still need-to be explored—and—that
- more subjective,’ less quantitative approaches are going to
- have to be used (1,11,13,14,18,21,31,42) .- L -
~ , & . . 1"-.',’ ) . /\-\’ - . '
N .fhiitypgs of questions that educators and . ° v
..., adminisbrators are currently asking of the research are

. Cencisely] summarized by Gleason (21):

. -
.t « .

" (S
e e « hd

: '_1;;thﬁ ére“tﬁe-most effective CAI strategies?
S ", What-type of feedback is most effective? How
. ", often?: -At what point in the program?’; What
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-~ types of learner interaction are most \
productive? 'Which instructional paradigms are’
most effective in the various content areas?

’ e

What are the intﬁ&actions of individual
learning styles in CAI? How much cognitive
complexity can the learner manage? What"

_ qoncept~learning strategies are most )
appropriate for which types of learners?

..

3. What are the .effects of..individual learner
. ;paracteristics, such’ as - memory span,
. P erceptual skills, sensory preferences,

: " ., intelligence, motor~skills, etc.?

-

‘ 4. Which hardware configurations are most
g _ effective and efficient™in various types of
\ program? ' Audio? Touch-sensitive screens? .
Videodisc? Light pens? Etc. R T

o 3 o

, What affective characteristics of the leatner
are important? Motivation? Persistence? '

Delayed gratification?” Locus of control? -
Etc, i

hd bl « - N e
< VN R * >

R
°

What Lare the most effeéfive strategies for -
, program development? l 3 ’
a ' ~ A

. What are’ the most effee;iée strategies for

integrating CAI with other instructional - -
activities? (Gleason, p.l6) Vo

1)
L}
R -

*y

LN

&
~
~

The answers %o these questions will provide further
information regarding the :development of courseware and the
* integration.of instructional techndlogy into the classroom.
In the medantime, educators can _cpatinue to plan and -
implement computer programs on’the basis of studies that
. . have been completed. As Paden (4l) points out,

o If the profession is sexious about improving~
instruction,.'thege experiments provide tips
. galore: use the .computer to improve study habits,

»
2 '
-




«

to highlight important concepts,” to process .data,
) to "individyalize" instruction, to give
N ) xaminations, to provide prompt feedback to
2N students, to keep records, and to add pizzazz to
N content instruction.,. Some of this will improve
N\ performance, .Some of it will improve student
\ attitudes.. Other aspects will reduce the j

AN drudgery of teaching for the instructor. (Padjﬁ,

p.18)
/

But' he also cautions, as does a search of the
B literature on the effectiveness-ofr CAI,| that expectations
- - of greatly improved performance from CAI presented ah
addition to conventional instruction seem unrealistic. --

Dence (17) expresses a similar opinion in regard to
the most- effective current and future 'use of CAI in the _
instructional setting. She points out that current studies
in ATI (Aptitude-Treatment-Interactions) are attempting to
identify ways to measure individual stﬁdeng characteristics,

¢ to determihe which approaches will benefit”studeénts with.
specific characteristics. Educators have begun to identify
the student characteristics such as response pace, initjal
levels of achievement, and prior familiarity with subject
matter as characteristics that respond well to CAI, and
Dence suggests-that further research in areas such as locus
- of control, split-brain research, cognitive style, anxiety
level,and personality types will assist' educators: in
designing courseware and in making recommendations for .the
effective use .of CAI in educational settings. She adds
that "where significant differences ate found between CAI
. and traditional imstruction,.it is imperative to identify B
-,/ apd quantify why those differences occurred,” (Dence,
‘P.54). : ¢

<
.

l She concludes: N S d _

A -

The results of direct research will have a - :
~great impact on the use of CAI by extending the .
interpretation and applicability of prior
findings.' CAI can then be used fmthose _
situations where the indication is that it will
e - enhance learning for individual students or
: -~ groups of students. . More traditional methods of
‘instruction can be retained for those.situations
- Where they are the most effedtive.(Dence, p.54)

.
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Kearsley (29) has pointed out that although CAI may be
perceived as instructionally effective, educators may be
reluctant to use it 1f they perceive it as being
prohibitively expensive. Economically, the debate over the
uses of CMI and CAI focuses on 1) ‘the relative advantages
that the'computer has over tradltlonal, perhaps less
expensxve instructional methods; 2) whether, in fact, less
expensive means are available to effect the same

. instructional gains as the computer; and 3) whether
technological advances have reduced -the costs to a point
where school districts can implement computer based
instruction (Splittgerber, p.21l).

Cost estimates for CAI are highly variable and are
difficult to establish with any degree'of accuracy,
particularly as CAI can be delivered on a variety of )
timesha}e or Jmicrocomputer;hardyare systems., There have
i ‘ been a number of studies which Jibve -assessed the cost
effectiveness of timeshare systems (6;7,8, 11523,29), but
studies providing information regarding inexpensive
microcomputers and commercially available courseware are
difficult to find.

However, regardless of whether CAI is being delivered
via timeshare or microcomputer technology, the hardware
purchase and maintenance costs, the courseware-purchase and
courseware development costs, and the cost of the provision
of training and support services to~educators must be taken
into consideration in any estimate of the cost
effectiveness of CAI over traditional instructional
methods, -

More specifically, estimates of cost effectiveness
need to consider hardware purchase and maintenance costs as
amortized over the number of ‘years, of use the system 1is
intended to provide and as distributed over the number of

- students who w111 be using the system.

Similarly, courseware écquisition gnd development
costs are dependent on a nymber of factors: which influence

any estimate of the overall-cost effectiveness of CAI.- For
example, software development and acquisition costs are

. N : X
C \)“ - - ./'*".‘ i ’ 87«
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- reasonably expected that for this number of users, and
————————fpé§§T517‘¥Ur‘a—smaiter—number this system will reduce the .

reduced in proportion to the number of students using the-
courseware, particularly if the courseware is being
provided for handicapped or remote students who have
traditionally been more expensive to educate than regular
students. Costs are also reduced if the courseware is
simple in design and if it has a long lifespan . .
uningfrrupted by -updates or revisions. Whenever possible,
it is generally more cost effective to purchase °
commercially available courseware thanjto develop it.

In addition, any decision regarding the cost
effectiveness of CAI must take into consideration whether
the courseware and the costs are being incurred to replace,
or to add to reqular instruction.

-

’

These variables have made it difficult to assess the
cost effectiveness of CAI, particularly with the newer
microcomputer technology.

{

* It has been estimated that a very adequate stand .alone o
system costing .$5,000.00 to $6,000.00 and used for 1508 <~ J
hours throughout a school year will cost 58 cents an hour.
Courseware development cost estimates range from 50 cents
to $750.88 per student hour (11,23). Courseware !
acquisition costs are highly variable; ranging from $3.00
for a single program to $600.00 for a series of programs
that can be used by an entire elementary school, but 58
cents an hour would be a generous estimate. Therefore,
whether courseware is acquired or developed, the cost of
CAI using ammicroqsmputer hardware system can be estimated
at §1.80 a student®hour. Hallworth and Brebner (23)
estimate that timesharing computer cost is between 66 cents
to §1.88 per student hour. They point out that when 16 bit
microprocessor systems become available, with multi-user
tware using hard disks, these should support up to at
" least 16 users on a school 'CAI system and it may be

cost per student ho&i to 28 cents or less. With the
overall cogt of education per student hour for the Calgary

Board of Education being $2.22 with $5.56 for special

education students {23), CAI, whether on timeshare or a - =~ -
microcomputer system, compares very favoeurably, =~

- *
’

Norris (39) has pointed out that traditional
instructfonal costs have been increasing at the'rate of 13%




a year for the past three years while, CAI costs have been
decrea51ng at 5% per year, coupled with a 1% improvement
in performance. Hirschbuhl (26) also points out that "in a

period of run-away inflation on a nearly global basis, the
per character cost of computer technology has keen reducéd

a thousand fold, the reliability €ncreased*twenty fold, .and
: the accessibility increased by a like magnitude"
(Hirschbuhl, p.62). He estlmates that by 1990,  computer
industry hardware will become''32 times as cost effective as
- present day hardware. It can be safely assumed that as
" hardware capabilities increage and costs decrease, CAI will
become more and more cost effectivey
\\ ' In addition, the hidden benefits must be considered.
Braun (8) reports that in a\computer program in the
: District of Columbia in which 760 students were involved,

- there was an increase in student attendance at a tax cost
saving to the public of $36,710.006. Extrapolating this to
the entire student populatlon, Braun argues that the ’
productivity gain would be on the order of $1 million per
year. Similarly, based on a study on attrition in a
Jcommunlty college system in Ontario, Braun estimates that
by using CAI mathematics the province's dollar gain or
cost-productivity gain index per year would be -
$9,600,000.80 He concludes that "the value of these two
studles is that they demonstrate that the use of the-
computer to aid instruction gcan result in a substantial
gain in the use of the tax dollar f£or education"™ (Braun,
p.18@). . . \

. It has also been pointed out that hardware orlglnally
. purchased for CAI has been doing double dutg :
administration, guidance, record keeping an llbrary
.. functions; that truancy and-vandalism were reduced in
— - ’ schools where CAI was ‘being used with disadvantaged

students; that by using the computer, educational —_—

institutions can offer more flexible scheduling and wider

course alternativessy that curricula can be more attumed to

the pace of change; that instructor costs are saved in
- providing distance and continuing education; and that new
knowledge can be brought into education much sooner

(8, 11 23, 29 39). .
*/\gg\

) The hldden costs include malntenance costs for
I hardware, the inevitable higher. costs for courseware
' “ development whlch‘a;e anticipated tq account for over 90%
¥ ., of total costs by 199ﬂ (23), and the cosj/éf a support

‘
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mechanism to introduce and 1ntegrate CAL into- the R
instructiongl setting ih a-manner which guapantee%‘;he R SRR
* benefits whlchuhave been showp' to be.goss1ble.n * Coe e T
T o, - .
» - ‘," . LN ",“:'
CIfs the cost estlmagee O0f CAL, are adjusﬁed’bo 1nc1ude . .
. . the hidden- costs of- software, tourséware,” dpservice, g N P v
- - .maintenance, and-suppprt, they may well be higher than . :
. traditional per-ssudent-hour costs, \They’ﬂust, however; be
- weightéd fox-their cost effectiveness. Deltak, Inc.
” .compared bhelr ihdustrial" training programs and found that
a five day instructér lead dolirse of 18 students was more
costly than a computer, enhanced, learner-paced multi-media
‘approach at a ratio of $1,120.80/$686.00° (42). That is, .
traditional training is 65%'more expensive than CAL.

. \.,‘.,'-\. -‘-.—g‘"' ... ’.‘. 5

“e * » - - ;.
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Kearsley, in his article "The Cost of CAI. A Matter of
Assumption, ™ concluded:

The fact that CAI results in
student hour cost is based upon a
assumption that the instructional
of CAI is the same as traditional
This is most certainly an invalid
Almost all comparative studies of
that it reduces the time required

a higher per ° :
fairly dubious , '
effectiveness

instruction.

premise.,

CAI have shown

for a subject

by 25-58 percent while still resulting in the
same end performance. CAI permits a very -
detailed monltorrng andfevaluation of student
performance and instructional effectivenesk, which
is essentially impossible in traditional 3
instruction. CAI also permits certain kinds, of
instruction - which could not be done by any ;
_traditional means (e.g., medical simulations gﬁ
dying patients). Students are overwhelmingly
positive about CAI, and they express strong . g
oreferences for this mode of instruction acros

all subjects. Thus, an hour's worth of CAI may’, o=
be instructionally equivalent to two hours or }

more of traditional instruction. 1If we accept -
this, then cost estimated which show CAI as

costing the same as or slightly more than

traditional instruction in fact give CAI the edge

(21)0 s ]

-

€

When used as a substitute or replaéement for:
traditional methods, particularly when considering the

< \- .Q/_\' ~'
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T .‘educatidn of special students, CAI can be cost saving.
N Hgwever, at the ‘present time, CAI is-used today mainly as a
Ao sUpplement to regular instruction either in enrichment or
’ S remediation and as such, its costs must be considered as
. add-ons to traditional instruction. Considering the
"3 " benefits, educators must ask whether the added expense is

worth it, , .

.

.
AF -
» ) S
< D »
v . - >
v .o ' —
O . -
- &
/ »n ¢ *
; ™ °
b}
- . - -
‘ 3
Al s
- -
P . - L
*
. €y Al
Pl
a - L
e - ~ 2
v
. . e —_
s $'° o
} ’ P -
- ° .
> ’ .
K (] 1
: $ — 1 .
) . .
[ SR ] R ‘
. g e, T g ? 50 o
P s
’ L3R - '}
% ’
re, L4 '
o - g' '7‘
. < —
@ -
© . R .
LS . -
- e
t-c . {
. -i, -
b .
. "o wmi, oyt ° _ ‘
., - } .
~ » t 3 .
o ¥ o - .
- .
5 . - . i
s . @ - M
5 .o N
® od - ot . .
< N o
Y ] .
- ’ ;
- B S
b e h e e e b e e -
. iy
N ¥ L} ® /a“ﬁs'-g ——— »
- 5
°
] L& O .
» o A o s - A
g 0 .
< . o~ . - .
. { M _’ ”» .gf'
@ ~
v ) L * 5-; . .
e nt 1 .
e ° c oy s s
R -3 o
A2 . : -
s ° t
P s -, . -
. -0
_— = - — , v ——— .
R > L '\ﬂl/ , 0~
- s
¢ . it ” &
K
- & -
\ EN “. - .
~ ¢ * P
* 7.
. \
K3 - . v o
/> ., .
.
& -
v %S * .
. “ar s
4 - -
- o & N
— o'a -
. Pad -
-
o ,
. ’
\
B * - J‘" - ,. a2 . °
) -’ e
¢ s + -
. ! .
O ° ,{54
3 " . AR -
ERIC )
3 K . N " l
N ~

PAFullToxt Provided by ERIC

e .
a3 R



,,,,,,

Further rsgnsxiex;a_tmns

-eunsatlsﬁactoryuf4~~~w“_ﬂ444f44”f

~continue on to enrlchment activities (34).

In addltlon to the effect that CAI reportedly has on °
achievement and education costs, a search of the iiterature

reveals that researchers have identified a number "of other
factors that can be identified as advantages to CAI.

—

-

~

These advantages include the computer's ability to
individualize the instructional process (34); to simulate
experiences not-possible at all without a computer
(13,29,34); to keep students informed of their progress »
through_lmmedlate feedback and achievement summaries (34):n
to provide immeddiate and systematized reinforcement; to .
provide instruction that has been systemmatlcally prepared,
sequenced, tested, ‘and revised (34); 'and to allow students
to review previous instruction, request special help, or to

A\

x

In addltlon reseatchers argue that .because- the_____«
computer’ involves the individual actively in the .
instructional process, learning is facilitated (11); and
that CAI frees the teacher to devote more time to the - .
“personal, human considerations of their students, a factér -
which has been .identified by.Chambers as beind the most
significant in the developﬁént of creative abilities,
according to students (12)

\

\
\

- \

The rationale for introdud ing computers into- the

schools on the basis of cost ef ectiveness and
instructional benefits is a potent argument, particularly

in light of the public's perception in Canada and<the U.S.
that the 'educationgl system is both costly and“

-

-

L e ,

4
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- -

-

s L34

4un}—€8¥—%éea%e£%eswa—aumbef—ef—factors—whitu 7

b

rndlcate ‘the public's dissatisfaction with. the education
system in the U.S. These factors include the S1gn1f1caht
increase in the  number. of "drdp -outs; - afr intrease. in ‘the
numbers of students who are.performing Below t e1r grade
levels; unacceptably high levels of youth.inem loyment; -a
tontinuing detline in the educatlon of U.S. students in the
sciehges; -and the’ splra;;lng rcosts of prlograms for the
educatlon ‘of the handlcagped, the glfted, and the learning
di'sabled.

¥ iad




. He offers the arguments of Dr. Dustin Heuston of WICAT
as further rationale for the 1mmed1ate and widespread: -
introduction of.the computer .into thé pFesent educatitnal
system. in “Technél_gx*‘pd the.Educational De11very

‘x

.- 'b"‘

System", Heuston. p01nts=out tha& ., o PR |
P . ©
-‘.. . ‘ . e . _. @ “ = ) |
g ) ‘ 1) The current U.S. educatlonal system is insensitive |
t to .additionadl investment and cannot be improved - ‘
te . -without the dramatlc change produc1ble with new ‘ |
S wt%,chnologles. - S N ) K .,
. ’ - ; -+ —
L2) «Qhe éfrtent educat;onal"dellneny‘szgtem_prov1des o
: - " about 15 sSeconds of perdonal attention per hour - .
whereas with computers that prgportion courd reach
almost 166%. s . Cae

3) After expensive and extensive efforts at /;//(
improvément, the present educational- system has
. reached its maximum-.effectiveness. - - -

* ~

Thus Braun and Heuston argue that the only effective )
means of increasing the productivity of the present ; N S
educational.system is through the introduction of
technpology into the instructional process, and as Braun . N
points out, computers will move into homes and schools N
whether or- not anyone does anything to ensure their
effectlve use,

&

oo -
- i ¢

. ) Splittgerber\(45) bBummarizes: ., _ . S

"in the use of co puters due, prlmarlly to
decreaS1ng costs \and increased availability of - B

tcula—and—software

- imprbvements, the trend toward accountability;
- : the requ1rement for improved school productivity; 4
‘ * and the expansion and personalization of

1nstructlon (Spllttqe ber,p. 25) ’ -
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Perhaps the,most powerful argument for the ;mgediate’

- and widespread introduction of computers into thé ‘school L

system is Luehrmann's argument (32) that "the ability to .
use computers is as basic and necessary._to a person's :
formal education as reading, Writing,and'agiéhmetic" )

(Luehrmann,, p.98). He’contends .that congting plays such a

»

crucial ro}l , in'every .day life and in.his/nation’s
techndlogical future that "the general public's ¥gnorance
of the subject constitutes a national ’risis‘(nghrmanq, .
'PeI8) . < \ LT /c ¢ v

-
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and working in what has

| ion have been clearly
described by Andrew Molnar (36) who arques that "if we are
to contihue .to benefit fro ‘the expanding frontiers of * s
kifowledge, we must. devise‘new ways to expand human capacity

~4nd réasoning .... and we must create rew intellectual

P

—_ - ’ L

\

. In his presentation, "Education for Citizenship in a -
Computér-Based Society}, Daniel wa¥®t (51) points out that
although in-the past only a small percentage of the . -
Population ever had direct contact with computers, in the
future, as{the nation's economy bedomes more dependent on -
information processing and high technology, "we can expect
the overwhelming majority of our working populatien to have
significant interactions with computers as part/of their )
daily work" (Watt,p.2). He insists that "only public
Schools can help .insure that all citizens have equal access
to the opportunity for computer Iitefacy education, and
only the public schools in our society have the

effective decisions about the Ampact of technology on

.~ responsibility for-the—educatiom of citiZzens who can make o

N

§OCiety" (Watt,p.G) . — 1

Soon be everywhere and studepts who have not been exposed
to them will be at a-decided disadvantage when ompeting
»wiEhﬁthose—whoﬁhave;—and~$ocfety”gen€Y§IIy:?il1;bE”Et’a
disadvamrrtage when confronting issues that have to do with
the impact of computers on ‘the individual and on society.
JIn short, our students must become computer literate, .

1 ] -

i \\jiB ‘The impdrtant point being made is that computegs will
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. The deflnltlon of computer 11teracy has been ‘evolving
as educators -and researchérs have become more knowledgeable ™
about what it means to be literate and as computers extend

j’further and further into society. v

%

S —Imitiall
19?7 as one o

a

¥ when computer 11ter‘gy was - 1dent1f1ed in
t

)
°

he Ten Basic Skills by the American Council

/éf Supervisors of Mathematics, computer literacy was
‘generally described as what students should knew about the

- (48).

»

-

uses of computers and what c0mputers can ‘and cannot do

hd ) ' . ° -
a7 -
i ‘of

, J :
« The Human Resources Research Organization (HumRRO)

defined computer literacy as what a person needs to know
and to do with computers in order to function competent
in our society (38). The University of Oregon advised ghat

computer’ literacy referred to the non-technical and
low-technical aspects of the social, vocational, a
educatlonal implications of computer§ (38) .

However, it is‘generally belleved that th°
definitions no longer suggest adequate goals

nd objectives

for a computer litéracy program. As David—#Moursund points
out, computer literacy initially tended to mean a level of

understanding at which the student could talk about but

could not actually work with a computer (38). However, this
level of understanding is now considered to be computer
awareness rather than 11teracy.

S~

[

- &

Luehrmann (32) -argues that computer 11teracy must mean

"the ability t
Yidentify,' o
J'\:hat have bee

he states tha
beliefs and yalues about a subject that do not arise out of

__direct experi
(Luehrmann, p.

4 .

ice. yltﬁfthé cotent pf that subject" .

I TR

computing and not merely to 'recognize,'
. 'be gyare' of alleged facts about computing
supplled by a book or a_teacher., Further, .
"it is intéllectually 1mproper to inculcate .

A,

" Based on lan 1nterpretatlon of the common meaning of

literacy and f
it means to b
literacy as "

ollowing d trad¥tional understanding of what -

‘literate, Daniel Watt (58) defines computer

hat collectibn of skills, knowledge, values

and relationships that -allows a person to function )

-comfortably a
society"

(Wat

a productive. c1tlzen of a computer or1ented

1P.26) .
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. . . He further divides the concept of/computer literacy .

into four distinct but interrelated afeas w ich,
summarized, include: ' Ly

. 1 K . ’
1), THe ability Lo control and program a computer t

s achieve, a vatiety of personal, academic and .
professional goals; ;o .
- 0 // . . :‘ﬁo‘- /‘

2)The ability.to use/a variéty of preprogra

: o] er applications/in personal, academic
- . -~ #professional contexts;
, , 3) The ébili§y7 o] unqktstand the growixg- economic, .
Coe 'l/% .~ soci and psycholégical impact ‘of computers ‘on
Pl indigidualg, on groyps within our sqggegy, and on
.~ X . society as a whole; and RN A ’ R
4 o "4 . ’ : : o #
-7\ 74) The ability to make use of -ideas ‘from the world -of.

r programming and compyter applicatiths as part
. . of individual's collectioff ofestrategies for -
' L ° \\\i rmation retrieval, co

nication and problem - - ’ o
s . _ solving (Watt;p.27). . - . Yoo
. » " R . . - . . ‘4 3
) o P a . . .
\Watt concludes that "the failure of schools to make a, ) ‘
. major -commitment in this area now can have disastrous ) '
consequences for both the education of? the pub%ic and the -
, future of publi¢ education" (Watt,p.27).. = . ~ ~
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b
Impediments To Implementation’

If the evidence for the widespread and immediate
introduction of computers into the' school system is so
overwhelming, why is there such a gap between the actual
and the potential use of computers in education? A search
of the literature reveals that“theré are a number of
factors which researchers have identified as being
impediments to the exploratioh of the?full potential of the

»

computer in education: (
1) Insufficient funding from the' appropriate sources
to support the original purchase of hardware, >

software, ‘courseware, "and to establish the necessary

support services for the succesSful integration of the

technology into the educational,ﬁystem

(;3,29,33,3?,45). ‘ . “
1

°

s : \ L]

[

2) The prim'tive~state of the art‘in:whichthere is a
confusing diversity of ;anguaées and hard%are systems_
(11’29) . i . ] .“

3) CAI matepials that;are poorly constructed, largely
undocumentéd, and able to run only on thejequipmgnt~
_ for which ?hey_were written (11,29). f '

L N - ~
[, ¢

i 8
3 J

! ‘o .
4)« Back of knowledgé among educators as to how to
effectively use CAI materjals and the computer in the
learning situation, particularly at the moment when
limited financial resources restrict the number of
systems available per classroom (11,29,37). .

2
- L 4

5) The attitude among teachers} familiar with and
comfortable using ttied and tested methods, that the
computer is not a tool but an intelligent machine
destined to replace them as teachers (11,14,29,45,48).

Y
.

e

Y

In order of importance,” Chambers and Bork (13) found
the impediments to the implement@gtion of computer assisted
instruction to be 1) funding;'ziflack of knowledge about
computer assisted instruction aMd computers in general; 3)
attitudes of faculty; and 44 the need for more and better

.
.

>

’




compjler assisted-instruction modules (Chambers & Bork,
p.28). .

In addition to the above impediments to the
implementation of computer assisted instruction, critics
Cite the lack of information about the effectiveness of
CAI, the tremendous financial ¢ommitment .to a technological
innovation that is new, untried and uncomfortably similar
" to educational television, depersonalization of the
educational process, and lack of support from teachers and
teacher's organizations as reasons 'why it is advisable to
adopt a-wait and see attitude. ”




Potential, Actual, And Projected Uses Of The Computer In

Education
fdaucacion

A search of the literature reveals that there are
various applications which have been identified as being
reasondble and effective uses of the computer in education.
As described and envisioned by such researchers as Bork,
Franklin, Haugo, and Watts, these appllcatlons 1nclude the
following: ¥y

.

N

&l) Admlnlstrétrxe appllca;;gns which include such
‘activities as keeping track of accounting, payroll,
inventory and employee records and of attendance,
grades and student records. The computer has-also been,
used in adpinistration in class timetabling and in "=
slmulatlng models to forecast the implications of
decisions and changes in the educational environment
(6, 24 49, 52) '

2) Currlculum plggnlng gggl;gg;;gns such as the

resource information file which was developed and 1s
being used in ALaska to provide teachers with .
.information on avallable educational resources (49).

3) Professional development applicatiohs which not

only provide teachers with new skills and an

understanding of the uses of computers in education,

but could also provide highly informative and .

imaginative profess1ona1 development courses in other

areas of education (52).
L

-
'

4) Librarz~§bg]icg;iogs which involve the computer in
maintaining records of holdings, managing intra- and .
inter-library loans, and enabling users to search
files for relevant titles and 1nformat10n (52) .

Y

5) Research applications which enable a school or
district to analyze data collected on a regqular basis
. or for special purposes (52). -

. o 4 7

6) Guidance and special services applications which

include computer administratiom and scoring of




selected standardized tests; provision of guidance and
career information Using a computer; and the
,administration of tests and the analysis of data to
assist special education personnel with the diagnosis
and remediation of .learning problems (52). .

' PR . )
7) Testing applications which’include computer
assistance in the construction, administration,
scoring, and evaluation and analysis of test results

( 6')’ 52 ) . . e
8) Instructional aid applicatijons which dre described

by Watts (52) as the use of the computer in the same
manner that any audio-visual device or piece of
laboratory equipment may be used to demonstrate or
illustrate concepts or t6 allow students,to manipulate
parameters without having to duplicate a real world

- situation. )
’ ¢

9) Instructional management applications which-assist
the teacher in providing individualized or small group
instruction by using the computer to manage the
student's learhing experiences and to monitor and

Ss progress (1,6,24,45,52).

19) ComputeY assisted instruction applications which
involve the \computer in taking over a central paft'of
the instruction of the .student (1,6,24,45,52) and
which can include a number of different modes of
interaction with the student:

o

1) Drill and practice programs take advantage of
the computer's tireless patience and ability to
R provide immediate feedback and reinforcement to
prescribe, provide, and 'monitor potentially very
complex drill and practice activities whichscan be
tailored to a student's individual needs.

- L

2) Tutorial ‘programs,..depending on the :
capabilities and the storage capacity -of the
computer system, are dialogues between the legrner
and the designer of the educational program. The
computer acts as a 'tutor' to teach the student *
concepts and skills. The worst of such programs

-

-
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are simply page turners which present passages of
text and then ask the student to answer a question

4 on what they have just read. The best type of
7 tutorial, called 'dialog', leads the active
. learner through a series of carefully planned

questions to 'some new understanding or knowledge
of the topic.at hand.

*

3) Simulations or controllable worlds are
programs in which the computer can be used to
simulate or generate environments for'the lgarner
so that he can change variables and explor¢

- situations in a manner that might have been too
expensive, too restricted by 'time limitations, too
dangerous or too impossible to allow the student
to explore in the real world.

A

11) Computer awareness and literacy applicationg which
involve the computer in preparing students to
understand and to be able to use computers in our
future computer oriented society. f“"’;’ o

. ' : ‘/ *

. 12) Computer science applications which include
teaching students about computer architecture,
&operations, programming, and applications (52). .

4 « >

-

:

Chambers and Bork (13) selected a sample of 974 school.
districts which closely approximated the total population .
of U.S. public school districts to assess the current and .
projected use of the computer in U.S. public N
secondary/elementary schools, with special emphasis on the
use of the computer in computer assisted instruction
(Figure 1). ‘ ‘

It was found/that approximately 96% of all school
. . districts responding are now using the tomputer in support
of the instructional process. Most computers are leased or
owned by districtls and large computers are more in evidenceé
than are micros-and minis which the study found to be ‘equal
in popularity. It was also found that the most popular
applications in order of usage are the teaching of computer
. languages, cqomputer assisted learning, data ,processing ke
applications, using the computer as an instructional aid,
and using it for guidance and counselling applications
(Chambers & Bork, p.ll) . )

~
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FIGURE 1

TRENDS h (//

“{U.S. EXPERIENCE)

| % of School Districts Sampled

Al AN

1. Districts Using Computers 1980 - 90%
T - 1985 - 94%

o 2. Instructional Usage - ‘ 1970 - 13%

: 1980 - 74%
’ 1985 - 87%

3. CAL ' T ' 1980 - 54%

1985 - 74%

. Math

. Science

. Language Arts
. Business

4. Application PfioriE?

a
L

oW N

5.' Emphasis Shift
Drill and Practlce-—)Tutorlal'——)Slmulatlon

Source: ACM Report on CAL
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In computer' assisted instruction applications, the
predominant use is in drill and practice, although it was -
noted that simulations are also receiving a good deal of
use. At the secondary- level, predominant use is occurring
in Mathematics, Natural Science, Business, and Language
Arts (Chambers & Bork,p.l5).

”

Chambers and Bork's study showed a dramatic change
form the past. From an estimated 13% in 19786, instructional
computer usage' had leaped to 74% in 1988 with the type of
instructional usage changing from predominantly problem
solving and the acquisition of EDP skills, to a much
heavier emphasis on computer assisted instruction. They
also found that while the quantity of instructional"
computer usage in the schools had increased significantly, .
the richness and diversity of usage had not increased

. proportionately. They attribute this to the industry's
concentratief on providing hardware to the schools white

not being able to provide adequate_and satisfactory — — ———— — —

courseware £o suppoft the use of the hardware, and to the
lack of adequately trained staff to enable effective use of
the computer in CAI. ‘ (

- R &

For the period 198¢-1985, 94% of the districts
surveyed anticipated using.the computer with 87% of this
percentage indicating that they would be using the computer

d to provide support for instruction. Types of instructional

usage were projected‘'to continue as in the past with 74% of
the districts indicating that_they:'would be providing ,
comput€r assisted instruction. It was also anticipated that
tutorials would assume greater usage with drill and
practice receiving less. Chambers & Bork suggest that.this
shift in emphasis will perhaps move towards simulation by
1998. 1In support of .Chambers and Bork's findings is
Hirschbuhl's table which prdject® increased levels of
acceptance and utilization, areas for CAI by 1990 (Figure

2).

+

». Watts (63) points out that there are schools in which’
a dozen applications of-the-computer in education gre ’
already to be found and he concludes, "the challenge is
there for all schools to successfully introduce computers

and to develop their potential in education" (Watts,p.22).

| i
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FIGURE" 2

"LEVELS OF ACCEPTANCE AND
UTILIZATION AREAS FOR.CAI -
* - ~—— T

HOME SECONDARY |HIGHER . COMMUNITY
“PRESCHOOL | SCHOOLS EDUCATION INST.

1977 z
ACCEPTANCE Zero Widely disper- Widespread igh '\ On the
7 sed emerging imi t & hor i zon

'

-39 ] Basic skilTlTs [SkiTl and Testing _and| Vocabulary ”
UTILIZATION . (heavy) survey type ' Jtraining and proced-

¢ ’ instruction ldrills ural info.
(moderate) (Tight) in health
areas .
. . . ; Basic skills and condi-

. tioning programs (light)
1990 . Widespread Widespread Universal Heavy Broad by
ACCEPTANCE S social and

: . o heal th .
institutions

\ ; . ’ .

1990 Heavy use in |Universal for |Extensive for |Heavy in Heavy use by
UTTLIZATION concept skill develqp-]entry levél [{specific health ind-
development |ment and high |courses and ¢ [training ustry for

> level concept |high level *Iskills and }upgrading
development professional |management diagnostic

1 development ‘|development}skill
and continuing Hedavy use for -
Jeducation = rehabilitation
and deterrent -
programs in
criminal
justice

Source: Hirschbuhl X .
Educational Technology 18,4(1978), p62.
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ﬁ_u_t_ur__F e Trends And Recommendations
T TSa-search of the literature indicates that most -

educators and researchers are cautiously optimistic about
the future of computers in education.

o
. ~
N

As discussed ear11er, the major impediments to the .
widespread introduction of computers into the education ,
system are:

. 1) insufficient funding to purchase hardware and
courseware; b

2) insufficient and inadequate courseware that has been
desrigned to run only on one system;

-

3) the confusing diversity of hardware systems and
languages;

I -

. N
4) lack of knowledge among educators as to how to

effectively use the computer in_an educationel setting; and

.5) the concern of teachers that the computer. is ‘either too
difficult far them to learn te use or that it is dest1ned
to replace them in their job.

S

,

Although Chambers and Bork*report that "it is
predicted that by 1985 the current-major problems in the
use of compyter assisted learning will have been reduced to
the level that the hardware problem has .now reached in
1980" (Chambers & Bork), at the moment, the above
impediments must still be considered major concerns.

It is generally agreed that hardware barrlers have
been or shortly will be resolved and cost reductions will
help eliminate finding problems and permit the‘cost
effective use.of*CAI (2,4,16,11,26,29,31,39). In support of
this prediction, Gleason (21) reports that a recent study
by the National Science Foundation estimated that there are
already 200,000 microcomputers in American elementary and

f’
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éecondafy schools and projects one million‘units by 1985. °

It is also generally agreed that the technology for -
instructional use in educational settings will likely~”
include mini- and microcomputers capable of standing alone
or networked and incorporating a touch sensitive input
device, image projection, colour printing device, voice
input and output, interactive television; videodisc systems
and satellite communication. According ‘to the research,
videodisc technology will pPlay an increasingly significant
role in creative and effective' innovations in education.

-

A number of researchers - Atkinson, Bunderson,
Hirschbuhl - predict distributed networks with large red
databases which would enable individuals to use stand-albne
microcomputers or access larger databases or communicate

E A

with other users. \ —

e B

Hirschbuhl (26) argues that, "the power of interactive
visual, sound, computer simulation, control, and change of
variables along with the mind extending ability of computer
prediction offer’ teaching capabilities never. before
realized" (Hirschbuhl, pp.52-53). He envisions brain waves
used as input tq Computer Assisted Dialoguie CBE systems,
laser libraries for the visually handicapped, talking
computers to provide books for the blind, listening X
computers that,understand unconstrained natural speech, in
short, applications that will have far reaching

implications for education.

Althdugh it is generally accepted that hardware is’
going to 'be the most easily solvable problem in

implementing CAI in the future, it is still considered to

be absolutely éssential that 1) educators constantly
monitor hew hardware products and their potential

usefulness to CAI, and that 2) wherever there is a central
.organization planning the activities of a group of computer

using educators, there should be uniformity of hardware and
cost reducing bulk purchasing arrangements with
manufacturers, - ‘ '

Although Atkinson (2) believes that "by 1998, the cést
of computer-assisted instruction will be so cheap and its
applications so broad that it will be viewed as an
educational necessity"(Atkinsonjp.68), Bitzer (4) points

B .
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out that "the next steps in produding useful educational
computer technology are far more c§mplex and include some
of the most difficult applications Qf a computer" (Bitzer,

p.612 . i

-
~ .

-

He agrees that limited appllcatlghg that can take
advantage of ' increased low-cost technical capabilities ar®e
already available but argues that hundreds of dlfferent

.stand alone systems are not going to provide an

educatlonal system consisting of high quality material
organized'in an overall educationally efficient manner"
(Bitzer,p.61) . He believes that the most difficult

questions must still be answered and that we cannot afford

to underestimate how much those answers are going to cost.

\

-

Thefirst-of these- prob%ems is the. contlnuing_\,“ff
diversity of hardware systems with their differences in
languages and their limitations in only running the

courseware that has been written for that system. Although

some researchers believe that this will continue to be a
problem, Attala (3) argues that hardware advances in the
development of microprogrammable chips containing
compilers for several kinds of authoring languages and of
replaceable read-only memory chips for the easy
modification of system software will "solve the problem of
‘transferability that has hindered for so long the .
propagation and populardity of CAI" (Attala,p. 61) Chambers
and Sprecher (11) recommend the development of a
nat10nw1de, standard high-level CAI language for complex
CAI development 'which incorporates authoring aides,
computational capability, graphics capability, multisensory
input/output controls, and prescribed documentation
standards. They believe that such a language should be easy
to use and should be capable of running on large, mini-,

and microcomputers. Because the development of such a
language would 'be in the national interest, they argue that
.t should be funded by the federal government with the
impetus coming from the €ducational sector and possibly
1ncorporat1ng a. cooperative venture with the private
sector. ?

P

The second major impediment, and con51dered by some to
be the most serious, is the lack of a sufficient quantity
of high guality courséware. The problem of portability of

" software and courseware which restricts the market, the °

‘copyright problem, thé tremendous amount of time required
to develop materials, and the need for experienced -and

~ o : 107 - %
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"qualified educational and computer professionals are
. factdrs working against a solution to this problem. As
[discusséd above, the problem of the portability of n#
courseware could possibly be solved through the-development
of a standard CAI language or through hardware advances
which may also solve the copyright ‘problem.. .

4
>

But the problems associated with the amount of time
needed to develop materials and the difficulty in finding
qualified and experiented instructiohal designer’s and. :
computer programmers still éxist. Gleason (21) warns .
educators that contrary to what theygmay"have been told,’

courseware-development is not easy: ' <o .
. ¢ 8 .
. It involves careful specifiEatf;X)qf .
o TS\ objectives, selection of programming strategies,

detailed analysis of conteit stﬁucture and
sequence, development of pretests and posttests,

preliminary drafts, revisions, trials, >
Y validation, and documentation. This is a very
- ‘time-consuming and expensive process, well beyond
s . ° the capability and resources of individuals and
o even small groups of teachers (§1eason; p.12).
) , i . -~
- (

. ' ) l <, ) o ¢
He points out that' at the presentf time there is no .
comprehensive, systematic, or efﬁectgve organization to
Prepare good programs, and although there are thousands of
pPrograms being written, ."most are virtually devoid of any
e instructional value and in many cases -are acting as
. T~ deterrents to widespread acceptance. of CAI" (Gleason,p.l2).
. . A ; * . v,
e Chambers and Sprecher (11) foung

courseware that is available has lardgely been written in a
machine dependent language and is undocumented and '
therefore difficult to share. They ﬁepo;t that in "The
ABC's of CAI" project (47), over 4888 CAI programs wgitten
in BASIC were reviewed, and about 3-4. percent were fdund to
bg. acceptable by faculty-in the fields cdncerned (Chambers
& Sprecher,p.338). In short, they are in agreement with X
Bork who argues that "The notion that :computer-based -
materials can be produced by anybody, 'completely by L.
themselyes,  is an archaic concept" (Bork, p.29Y.

; -

+ A team approach employing two.9;'i%ree-congént area
spe€tialists, an instructional desigh specialist, and a

. i
. '
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programmer has been suggested as the only reliable
nsuring the development of courseware that will be
acceptable to faculty and students. Further, it. has been
found that direct financial reward was not a motivator in
involving faculty in developing materials. Rather, as
Chambers and Sprecher report, studies have shown that
recognition and acceptance by one's peers for courseware
developmept and sharing of such materials, release time,
and acceptance of coursgware development by peers and by
administratiors as equivalent to research publications.for
promotion- and tenure, appeared to be the most important
incentives 1in involving faculty members in developlng

‘courseware ( hambers and Sprecher, p.339). t o

\ -

Hallworth and Brebner, in their report to the .
Department of \Educatlion in Alberta (23), support the 1dea -
of field development of courseware. They argue that "there
is a need for a co-ordinated effort within the Province to
build effective CAI curricula with many groups contributlng
and exchanging materlals, but:with no duplication of effort
on any topic because of the exceptlonally large numbers of

work hours invelved" (Hallworth and Brebner,p.215) and they.

believe that the only way this can be done is through the
leadership and support of the Department of Educatlon. They
recommend that the Department- i -

Pl

1) facilitate the development of courseware by teams . °

. of teachers and other persons having experiéncé in y

CAI, by approgrlate £inancing including, for ‘example,
release time for teachers;

2) monitor such courseware development to ensﬁre
continuity of curricula and prevent duplication of
effort; - .

3) set up mechanisms forndisseminating 1nformat10n on

developments; :: )

'4) set up a mechanism for facilitating éxchange of
courseware, both within and outside the Province;and

-

5) retain all rights within the public domain
. {Hallworth & .Brebner, pp.215-216). .
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There is also evidence that the major publishers of
educational materials are becoming increasingly interested _
in developing CAI materials and with their resources, )
experience, ‘and organization it will likely not be long b
before there is a substantial number of acceptable CA% e
programs commercially available. In addition, there afe
large number of small companies and organizations which

:* have entered the courseware development-market. A number
of these have not"survived a second year in the market, but
many are on'a $econd major revision of their mfaterials and
have shown themselves to be very willing to ,Yisten to the
-suggestions of teachers and to modify theig. programs to

~ bring them in line with teachers' expectations. .Not only .
has the guantity of commercially available programs .
increased dramatically over the past/two years, but the
quality has improved to such an efyégiathat what was

j considered to be good a year ago i's now considered to be
average or below average., New benchmarks in quality are
constantly being set and the rest of the market gradually
works to that standard until‘a new'level is set:

£ ©

Thus, if teachers'afd educational organizations
constantly monitor what is commercially available and
continually evaluategts applicabdlity~to®the curriculum,
they will be in a position to use what is.acceptable in the
commercial market and to be able to dtermine areas where
support is needed for local development. Dence (17) has-:
argued for the importance of doind more studies on areas
where CAI has an advantdge over traditional instruction and
why it is more effective, and thie results of these studies
can be used to help educators plan courseware development
.efforts. This opinion is supported by researchers’who
argue against "financing an army of CAI authors. A better
’way,they'say, woyld be to find the areas in which CAI is
most effective, and then devise some effective tool for
Creating ‘and testing good courseware addressed to those )
areas" (Sugarman,p.29). This argument Seems to be supported.
"by the fact that of the approximdtely 16,888 hours of CAI
. rg;gtéd materials created for Plato, requirling from 500-800
thousan& hours of writing, only 4868 hours are used
regularly” (Sugarman,p.29) .

3

.
e

aﬂ- It would seem that, in the future, a comPination of
Public and private resdurces will be concentrating on the
. . CoOursewaré development problém. By constantly'mgnitqning
. ‘and evaluating what is commercially available, educators: °
+ ‘ean direct their efforts only to those areas that ‘arge not
. N -

e
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. being adequately addressed by the marketplace; and by
concentrating their efforts on areas where the research has
demonstrated that CAI is more effective and more cost
effective than tradltlonal 1nstructlon, educators camr avoid
the time and expense wasted in developing courseware that
could have ‘been purchased more cheaply than developed or
that is not effective in the instructional setting.

PR

The need for organizations that will provide

¢

independent evaluations of programs and professibnal adylce

as'to the quality of commercially available programs is
argued throughout the literature.and is a reglect;on of
teachers' need for support in thig new and intimidating

area of education. As Aiken and Braun (1) argue "teacher

acceptance is the biggest challenge facing us today (Aiken
& Braun,p.l3). '

?
)
1
- 3

¢ ~

This appears to be corroborated by Chambers and Bork's
study,k (13) which found that teachers' lack of knowledge

. about CAI and computers was considered to be a major

impédiment to the implementation of CAI in the schools,
second.only to funding. Similarly, Hallworth and Brebner
argué that, "CAI will not succeed in any environment where
it does not have the full understanding and backing of _
teachers" (Hallworth & Brebner,p.216); and Clement (14)
reports that "Poor attitudes on the’ part of instructors
have actually resulted in covert and in some cases overt
sabotage to the computer-alded learning process -
lement,p 28) . Teachers need information and knowledge and
I needs teachers.in order to be successful. .

xw‘ Clement believés that "chanding most instructor

attitudes is a matfer of educating them on the adjunctive

‘value of the computer in the learning process” .-

(Clement,p 39), and lie suggests pointing Qut that the:
computer is capable of taking over the routine, information
giving and drill -and practice tasks, and the clerical tasks
while freeing the teacher to facilitate learning through
one-to-one ‘and small—group interactions.

g

Hallworth and Brebner (23) argue for the importance of
educating teachers and prov1d1ng information, and suggest
that demonstration progects, sponsored and supported by the
Ministry of Education and in cooperation with an
established research center, be set up. by teachers who are
already knowledgeable about CAI and who can demonstrate the

>
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benefits to other teachers They also recommend that the

~ Ministry not only financia ly support and publicize the

demonstration projects an provide encouragement and high
Professional status for tdachers who demonstrate competence.
'in .CAI, but they should 'also require that new teachers have
some knowledge of the use/of computers in education. They
-encourage the Ministry to make computer literacy courses-

available to teachers at,h number of different levels and

recommend that such»courjes be made compulsory. *

-

Aiken and Braun (1)4 recommend that courses and‘ —

programs be provided for students training to be teachers,
and point out that a way must be found to train the

thousands of teachers who are already in the school system. °
They recommend the approach that the French have taken in
training a small nucleus of teachers who are then used to
teach others. However, they admit that whatever method is
used, it is going to be expensive and afﬁlow process that
may require the use of video tape and videodisk as ’
cost-reducing training media (Aiken & Braun, p.1l3).

Henderson (25) isg more specific. He arques that all
teachers and educational administrators should complete a
minimum of two courses in computer science as a general 3
requirement for certification. He adds that all elementary
teachers should complete one additional courses covering
the use of CAI materials for the elementary student, and
secondary teachers should complete two additional computer
science courses covering the uge of computer-oriented
materials and CAI materials designed for the secondary
student and the development of computer-related materials.
Administrators, according to Henderson, should be required
to take two additional courses relating to the use of the
computer in school operations and pPlanning (Hendérson,
pPP.41-42). -
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Conclusion

Y i . . \n
A search of the literature regarding the instructional
use of computers has revealed that for the most part,
researchers -are generally optimistic about the future of
- " the computer in education. They feel that the hardware
problems are being dealt with and that future advances in
.« .technology can only result in what Hirschbuhl terms
. "Education's Dream Machine". However, it is also generally
accepted that the problem of .efisuring an adequq&g supply of

quality courseware and of training teachers how to use the
computer in an effective manner will continue to impede the
widespread integration of computer technology into the
school system. It is also generally accepted that sdlving
these problems is going to be expensive.

L]

« Until the research can be more specific, it seems
reasonable that the resources of -institutions, schools and
ministries should concentrate their efforts on areas where
CAI has proven itself to be both effective and cost

- .effective. 1In their recommendations to the Alberta —.
Dﬁpartment of Education, Hallworth and Brebner recommend
that ¢ :

those students who will benefit most from
. CAI are those for whom the patiente-and ‘ —
repetitiveness of the computer are of great :
assistance in their learning, those who require
individual attention, those who for some reason
have failed to 1earn in the regular classroom
environment, those who feel inadequate and
inferior and do not seek help from a teacher for
— fear of displaying their ignorance, those who do
not have ready access to schools, and those
studying subjects -in which the computational and
information processing power of the computer
enhance learning (Hallworth & Brebner, p.218).

A

Further they argue that CAI must be given time to evolve
. while courseware builds up and irrational fears-of -

computers are overcome. In this way, -they -believe that
"computers should naturally.find their place in the

educational system." :
o .

;
-~
4
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MICROCOMPUTER PILOT SURVEY: TEACHER'S QUESTIONNATRE -~ ©

‘m; Summary Report . -

June a8 ¢

I W

Return Rates ' -2 '

-’

A total 'of 117 completed questionnaires were included in the fina]

analyses~ - These represent 60:3% of the questjonnaires mailed out.
As I mentioned in i prev1ous conversat16n with Debbie, s?nce lists

of teachers
the quest1onn

“distribution.

names were rece1ved from on]y four school districts,
aires were ma11ed to the other eight coordinators.for

n many cases a rather 11bera1 est1nate of the number

“heeded -was sent

but we have no way of knowing what it .is..

however,

as a resu]t the actua] return rate may be higher,
then,

the return
“

. ‘rate i§_§a]cu1ateq.f0r‘th&54 four districts whose questionnairés were
maiied_airect1y to the teachers the figure is 72.7%. The direct
nall1ng route is a]ways rore preferred and it's unroruunate that we
weren't supplied with more of the requested 1ists. Return rfies per

school district are 1isted below.

L}
.

. #68" Nanaimo 70.0% - ,
737 Delta | 10003 4 1oited difectly to teacher
\ #38' Richmond 86.7% - ‘
‘ ‘%52 Vernon 61.8%
S\ oo .
-\ #42 Maple Ridge Y7674
\ﬁ15 Penticton 30.0% .
#8 lHowe Sound . 6. ‘
e 788 Terrace’ 33. distributed by coordinators
761 Victoria 55, y
#9 Castlegar 65.
#60 Peace River North . 30. ) .
. # 3. Kimberley ‘ a0. \
u ,




_ Opinionaire Questidns 263 27 and 28

s -

"Level” Designation

For questions 1, 3, 4, 5b, 6a, 6b, 7 arfd 20 results are reported for
both the total sample and for the samp¥e broken down by level as follows:

PRIM (Primary) Kindergérten, Grades.1-3

INTER (Intermediate) Grades 4-7 -

JRSEC (Jr. Secondary) Grades 8-10 ,

SRSEC (Sr. Secondary) Grades 11-12 e

—— A

s

The ma30r1ty of the quest.onna1res were mailed out with an unfortunate
typlng error which presentgd the first (as well as”the 1ast) option as
"Very 1nportant" A1though this was followed with an errata notification
and some corrected versions were ma11ed at a ]ater date, the ingconsistency
.reflected in the data in compa™

on to question 8 suggests that othQ@s
1 and S for these quest1ons viere confused.

I pérsona]]y apologize for the eyfor and recommznded use.of question, 8
data ‘rgther than these three. There is no doubt,-even with the error,
however that microcomputer instruct1 S considered important to very

.wportant at all levels, and increasingly so the nigher the Tevel. / -

/
L4 ? ) g h

"Please note that the same error appeared on the Coord1nator Quest;onna1re,
Questions 20, €1 and 22. - ‘ " CA

CrosstaBu]atiOn-Resu1ts

= - / - N ° <

e/ . . .
-The 'crosstabs' analyses in the computer printout (oages 242-337) present d

2 -way Jo1nt frequency distributions relating xgéponses on selected

\ quest1ons to the level at which—the m1crocomputers were used (PRIM, INTER,

"JRSEC, SRSEC), rated satisfaction with the prOJect (question 25), and

* personal computer literacy (question 20). Relatively few of these produced

significant results aE/the5p<.01 level. They arg’ summarized as follows. "

. 121




. . . . " T
£ ‘ . .
Q1. There were more m1crocomputers ava11ab]e ‘at the . secondary ta T T T
(p,242) than the elementary levels. 3\"‘ ( ' i )
\ ‘ : N .
Q8 - AIT of the elementary teachers felt that microcomputers .
(p.244), should be introduced at the elementary level while some S - <
' secondary teachers fe]tJthat the introduction shou]d e , '
introduced at the junior secondary 1eve] e © ’ "
Q4 At the elementary Tevel, almost all microcomputers were L
i (p.245) located in classrooms, or 11brar1es,‘w1th the maJor1ty beung ' . ; )
- in c1assrooms : : o ’
- ﬁ At the secondary level, the locations were fairly evenly
split between classrooms and labs: no libraries were used. .
n.’\ N '

Q11.8. 8 The only noteworthy dissatisfaction reported with both district’
& Q]l B 9 and M1n1stry level coordination was at the junior secondary '
(p.255- level, Twenty five percent of those teachers reported district”
256) level dissatisfaction and, 28.6%_ reported Ministry level dis-
‘ , satisfaction. -Interestingly, there was no dissatisfaction ‘

reported from senior secondary teachers.
- e N
B . -
017.C.5 The majority.of primary, inierrediate, and junior secondary .
- (p.267)  teachers reported microcomputer courses ‘to be less effective
- : or as godd as traditional instructional approaches. It's
- , interesting to note that there was less satisfaction for '
- intermediate and Junior secondary than for primary teachers.
~ a A
The majority of senior secondary teachers reported micro- - .
- computer courses to be as good as or better than traditional . .

methods. This'no doubt reflects differences in the type of R

courses offered, -0

.~
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Q15 At the elementary ]evels the major use of m1croc mputers 1s to

(p.270)  augment traditional instruction. As grade level increases, so ‘
~does the percentage of time devoted to new 1nstruct1on Ahile -
no pr1wary tnachers used microcomputers for new 1nstruct1on -2
the maJor1ty of .senior secondary tcachers reported that use.

]

.

Q16.3 The higher the.grade level, the greater pd%chfage of toachers
(p.273) reported hav1ng taken un1vers1ty or college coiputer courses.

This ranges from 0% of primary “cachers to o % of senior

-

secondary {eachers. Considering the 1ntexest stated in
introducing microcenputers in elerentary school, teacher
training institutes should start offering courses for thcse
teachers as welll. . 5

<

0M9.1 ' lYore -.phas1s in-learning to assamble the cowponents of the
(p.284) Apple system was*suggested by secondary than elerentary tcagﬁers.
vaious]y, teachers with nqre *skill and experience have wore
- interest.,in this aspect of computar use. - -

- -

020 "Secondary Laachers rated their cwn tevel of cowputer Titoracy

(p.293) than elemantary tgachers I\Lrves1ng feacher literacy is

. " associated with higler yride tcvels vaught. |
-, L - - . -

Plzasa riole that it is noi,nﬁF’ssarv L0 have slatistical sicnificance to

report trends or differencas where ihare muy te data of interest. It -
y . P & 1 -~ b - g ~ e
is adv1"o]e, ‘though, to state that any <ucn..1nd|ngs dq not recresent 0
sicnificant' differences. . d .o
J .
' > § l
., . R . '

- - . -

To aid in your cun interpretation. of ihe stalisties associated with the
crasstabs tables, cdefinitions are included for ‘chi-square .and’ Craner's V.-

-




3

Chi-square tests for- the existence of a systematic relationship between
two variables by compar1na cell frequenc1es which would be expected
‘when no re]at1onsh1p ex1sts to actual cell frequenc1es The greater
the discrepancy betyeen the eXpected and actual frequgpcies, the
larger chi—squaferKZcomes. Therefore small values 6f chi-square
indicate the absence of a relationship whereas high values imply.
‘that a systematic relationship exists between variables. It does

not measure the strength of the rela%ionship.

¥

Cramer's V does provide a measure of the’strength of that relationship.

V ranges from 0 to +1 with values app}oaching 1 signffyfﬁg that a high’
degree of association exists. Experience suggests,that values above .1

. h'S .
© may be meaningful. . \ . ;)

L]

AN
L4

Number of Students per Mickokqmputer (Question 5¢) - R
J ., . .

-

I recommend caution in using thesé results sidce, the range of responses
within eaéb cétegory (ifg.ﬁbox) was generally very large. My guess con-

N

terning the reason for this is that the interprétation'of the oquestion's
fntent varied across respondents. For example, sections 9, 10, and 11
appear to have beéen answered with respect to both how many people
should operate the micrococmputer for .such uses, in which case the
numbers were very small (1z4), and how' many students should be Larved
by such uses, in which case the numbers were véry large (as shown).
Several peopleswrote in "1 per school" for these categorigg .and I
. imagine that' would represent the .general intent. It is; nevertheless,
difficalt to make a good interpretation as the data exists. I have

g inc]ﬂaed average numbers for sections 1 through 8 since there was
.reasonable consistency in them and since the ranges were much less
“than those discussed abové.?

>

K (Bot SIS

—Barbara Holmes
~ June 18, 1981
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