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ABSTRACT

THE USE OF A CCMPUTER ASSISTED
INSTRUCTIDON SYSTEM IN TWC

SECONDARY SCHODLS

This study was an examinatior of the events which
followed the addition cf computer terminals to the
instructional resourcs spactrum of two seéondarytschools in
British Coiumﬁia. Of particular interest »as the
identification and description within staff and student
body, of those who used and did not use the computing
tfacilities. 1In the case of users it wWwas aiso a matter of
interest to determine how and why the computer wés ussad. fn
the case of non users an effort was made to determine why

the equipment was not used.

There is a growing body of opinion which suggests
that the available technology can serve public educsation.
One obvious element of this technology is the computer. A
number of well funded studies have been reported which have
'suggeéted variods ways in which the computer can be used for
business routiness schaduling'and pupil accounting. A
iessar number of studiqs have reported on the instructional

ﬁses of the computer. Both types of study» howsvers have

been atypical of what weuld {ikely occur in schools if
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computers were introduced moré widely., Tﬁey have relied on
very high leveils of financial and huwmar support and have
focused on narrow objectives, Unlike the foregoing this
study examined the instructional uses made of a minimal

cai capability added to schools whose staffs, budgets
and programs Qara not markedly modified to incorporate the

new capability.

In the school year 1970-1971» two secondary schools
~in British Columbia were equipped with typewriter style |
terminals linked by telephone linfs to the I.B.M. 360750
computer at Simon Fraser University. One schooil, which
receiverd two terminals, was located in the Lower Mainiand
area while the otﬁer school» equipped with one thminai,'
Wwas in the Okanagan Vallsys» several hundred miles distant.
Appraopriate progranmns Heré made availsbie to the schaols.

In addition, a consuitant was made availabis to the schools
on a part time baéis. His functicn was to solve logistical
problemss provide liaiscn and offer instruction in the use

of the equipkent and programs.

The consultant aiso acted as an observer and data
gatherer. Data on user and non user groups Were gathered by
means of obssrvation, self administersd guestionnaires and

interviews. These lattsr were condlicted by persons not

Vo

directly iniolved in the project.




The data wWwarrant a nuaber of tentétive conclusions.
First, it was not possible to identify factors that
determined the placemant of individuals in either the user
or the non user group. Second, indivicdual interest and
enthusiasm seemed to be the most impcrtant factor affecting
us?® by both téachers and students, Third, the greatest
single use of the eguipment was made by students who wished
to author programs, rather than by those who wished to use
already available programs. The underlying causes of use or
non use could not be'aetermineﬂ\from the data within this
study and important questions remain which should receive

further inVestigation.‘

A number of suggestions were pressnted which might
" Bssist in making a second investigation of this topic more

fruitful.
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Chapter 1

SETTING OF THE STUDY

I Purpose .

This study was an examination of thé events which
folliowed the addition of computer terminails to the
instructional resource spactrum of two British Columbia
secondéry schools. {Jf particular interest was a
determination of the characteristics of the groups who used

~and did not use the computers {users and non users)s as weil

as an examination cf the ways in which the former groups used

the facility. Also of interest was a determination of those
factors which tended to inhibit or discourage use.
Specificallys this study sought answers to the following
qusstions:

1. Were there any discernable factors that would
serve tpo differentiate between teacher users and
teacher non—ussrs?

2. Were there any discernable factors that would serve
to ﬁifferentiate between student users and student
non-users?

3. What factors affacted the use cf the system by
teachar users?

4, What factors affected the use of the system by

student users?




5. Were thefe any suggestfons derived from this
investigation that would bs useful in either refining
subseauent similar investigaticns or assisting with

any future implementatijon of such a system?

11 B3ackground

A substantial body of opinicr in contemporary

society sees public esducation as being backwards, slow to
chaﬁge, and ou% of touck with pressnt cay affairs, In the
same vein fhere is fﬁiriylwidespread agreemant that the
technctiogiczi advances that have had demonstrable effects
upon practice within other professicrs have been noticeably
facking within educatioﬁ. Mpore spegifically there seems to
he soms desirz for an application of techrclaay to tﬁe
methods of instruction so as to foster an improvement In

educatioral rrocess.

Drucker?s viewsr, {196B)» seem to be rather typical
nf the frequantly sxpressed concerns:

w, ,.ilearning and teaching are going to he
more deeply affacted by the new availability
of information than anry other area of huwman
lifs. There 'is great need for a new approachs
new methods and new tcols in tsachings man's
oldest and most reactionary craft, There .is
areat need for a rapig increase in the
productivity ¢of learning. There is» above
ali1, areat need for methods that will make %the
teachar affactive and multivply his or her
efforts and compeatence. Teaching is» in facts
the cnty traditional craft in which we have -




,

not yet fashioned ths tools fhat make an

ordinary person capabils of superior :

perfcrmance. In this respect teaching is far

hehind medicines, where the tootls first became

aveitanlia a2 century or torte ago.m" {page 2%&)

One aspect of technology which Drucker must have had

in mind was the computer. White it is true that computers
are having an increasing impact on many aspects of daily

life, their utilization within sducation has been mininal.

There have besen a number of studies which have:
examined various possibis educational uses - for the computer.
These have tended to ccncentrate on two rathe; different‘
comguting applications. The first group of studies has
attempted to appiv the computer as an sducational data
processing tool for such matters aé studant scheduliﬁg,
puril accounting, report cards, exam marking and library
acquisitions and cataloging as well a2as numerous applications
in educatiénal statistics.

The second catasgory of studies», somewhat smaller in
number, has reported on the instructioﬁa! uses of the
computer, Most of these studies, such as Hunka {(1970) and
Lagowski and Bunderson (13£8)» have focused on one or mofe
of the various types of compdter assisted instructionslcai).

These include drill and practices tutorings simutation,

.information retrieval ard calculaticon and problem sofving.
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It is understandables Sut;pérhaps'unfbrtunate, that
most c¢f the.studies asscciated with the computér as a
learninag tool have heen atveical of what weculd likely happen
in schools if computers were introduceds on a larger scaie;
for instructional purposes. To illustrates studies such as
D'Ne;l’s, {1970)» have raiied on very high levéls of
financial and human support or have focused on rather narrow
educational cbjectives. {(Suppess 1969; Wilson and
Fitzgibbon, 19703 Gilmars, 1969a» igéqb)‘lnteresting and
inforzative as they have bsen, these studies have been
conducted under conditions that made it unnecessafy to
consider the budgetary limitations with which schools are

typically faced.

A number of events point to the likelihood that
schools will shortly be making more intensive and extensive
use of the computer., For example, computer epuipment is
already oresant in a number of schoocls as part of the new
cqmpuier science prograns. Also» there seems now to be
gensral agréement fhat chiidren/can indesd learn from
computers, even though there are 2 number of spacific
questions that rerain tec be answered. Furthermorse, the
recent startiing advances in miniturization achieved with
inisqrated circuits and the proliferation of computer

.services avaiiahle through remote "tims shared" terpinals

have started to have arn effect on the heretofore very high




tevel of costs ahd thus are liﬁeiy tc hasten the day whén

educational computer use becomes more widespread.

Despite these factorss apmlications pf computer
services to schools wWill, of necessify: carry obvious
constraints. As should be their responsibility, educational
administrators will seek 2quipment and services that entail

the minimum cost in both money and time.

Thuss artificial or rare situations demanding targe
scale comnmitmrents of funds and pers?nnel, whiie contribufing
to our undserstanding of the processes of cai» do 1ittis to
enharce our understanding of the gperational utilization of
cai systems in the normel schoo! setting. This study
attempts to address this problem by seeking to investigate 2
minimal cr utititarian approach to the introduction of
instructional computing in schools 2ard in this way assisting
wixh the imperative task of gaining experience wWith
practical systems so that future developments may have some
basis for rational planring rather than relying solely on

haphzazard trial and errcr.

I1I Definition of Terms

A number cf specialized words and expressions will

be used throughout this study. The definitions that are




used are in accofd Wwith acknowfedged sourbes such as
Lapedes, (1§71),fbut in addition makg specialiéed reference
to unigue asvects of coptent 2nd s2quipment within the
current study. |
COMPUTER ASSISTED INSTRUCTION (cai) — This refers to the set
of precedures by wWhich the capabilities of the‘computer are
empioyerd to facilitate instructior and learning. For the
purposes of this study, cai will refer to a process in which
instructional) material is carefully seguenced and pressented
to students by means of an 1.B.M. 2741 typewriter terminal
controllad by programs stored in the mesory o% an [.B.M,
360750 compﬁter system.

PROGRAM - A program is the set of instructions which ccntrol
ths operatiors of an elecironic computer. For the purposes
of this study: howesvaers the %term will normaily be used in
the centext "computar assisted instruction program”™ and thus
will refer to a sat of instructions which guide the computer
to prasent material in a8 seguence which takes account of
student responses. In the presant case these materials were
prepzred by means of [.B.M.'s "Coursewfiter II1I" programnming
language and were available on the Simon Fraser University
computer system,

TERMINAL - A terminal is a point in a tetecommunication
syétem where infcrmaticr can sither enter or leave the
system. In thé presant case the terwminals referred to will

be 1.B.M. 2741 typewriter terminals,




TIME SHARING — This expression refers to an afrangement
whersby the computer car be in conversation Niﬁh a large
number of different terrinalcs, Thug, when one user is idles
the computer can tprn to anothervand gither answer his

guestion or pesrform som=2 task for him.

IV Delimitations

This study will not attempt to determine the
motivaiions of users ang ngen userss rathers, 1t will attempt
to determine the charactéristics of the ﬁwo groups. This
study will net attempt to reitate computer use to
organizational variables within the host schools. Alscy no

effort will be made to determine the amcunt of Jearning which

took piace among students taking the cai courses.

V Outiline

In chapter two 2 review of the relevant {iterature
will be presented. Chapter three will desscribe the
imﬁiementétion of the study. Chapter four wili outline the
conduct of the field investigation and present details
concerning the various catego}ies of users and non users
identified within the study as well as presenting the data
deferminad by the investiagations of the selected categcriss.

Chapter five will provide 2 summarys ccenclusions and a

discussion.




Chapter I1

LITERATURE REVIEW

1 Introduction

It 1s the purpose of this chapter fo provide a
framework for the current study which as has been mentioned
dealis with the characteristics of computer use in a
conventional schoo!l ssttinge. In the course of the review, a
number. of relatad topics will be discussed brisfly in order
to show their relevance to the current study. First this
section Will proceed through an examination of the role of
educational technology and educational data processing.
Seconds the literaturs as it relates to the computer as an
instructional tool Wwill be examined. Finally» and of
greater importance, an effort will be made to extract the
available information concerning the utilization of the
éoﬁputer for instruction in a normal school setting. Thus
it is not the intention of this chapter to conduct an
exhaustive review of all collateral literature. This will
be treated only in sufficient detail tc iltuminate the wider
context of the present study. However an effort wili be
‘made to describe in more detail the studies which have a

direct bearing on the topic at hand.

Further, by way of introductions, it shouild be noted

\




that the ever inbreasing impact of tecrno!ogy’on most
aspects of daily life is obvious. As is evideﬁced by
Drucker!'s ccmments about medicine, most of the professions
have been a;ick to adopt appropfiatertechnolpgicai advanées.
For scme reasons education seem§ to be an exception.
Although somes aspects of today?’s technoilogy cah be fourd in
schoolsy, its utilization in tﬁe instructional process in
géneral has been minimal. It is precisely here wheres

potentially at te2ast, it can have the greatest impact.

Perhaps owing at least partly toithis’unfulfilled
prorises technoloay's theoretical andrpracticai role in
education has been the ebject of considarable speculation
and study. Examplss of this would include the work of Ely
{1972); Associalticn for EFducationat Comrunications and
Technology {1972)3 Heinich {1972); Maysr (1973) and

fettinger and Tapol {(1972).

ODbvicuslys the computer with its inherent
versatitity suggests a potential for wiﬂe spread
applications in sducation. Thus, the educational role of
the computer is worthy cf particular scrutiny. The
literature relating fo computers in education breaks
ldgical!y into two broad categoties; the computer as an

-educational c¢ata procsssing tool and the computer as an

instructioral %tool.,
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I1 Educaticnal Data Processing

Ths administrative procedures of a modern school

bear enough resemblance %5 standard businesg\practices that
the ccmputer routines used for generalized data manipulation
can bhe fairly readily adasted to ths.specia!ized
requirements of education. Numerous studies héve been
conducted which have dealt with ore ¢cr more of these

applications such as:

Ftergiotis's (19?2); study c¢f an automated
instructioral materials management system; Young and
Holder's (1972)» Aautomatsd recording system for
individualization; Muiski and Levy's llq72) investigation of
computerized student report cards and Morgen's {(1974),
report on student evuiation. Many cther studies have been
conducted which raiate to this important educational
utitization ocf computers, These will not be discussed here
howaQer’ és they are not directly related to the current

study.

111 The Computer's Role in Instruction

Of someawhat more central concern to the current
study is that body of jiterature which deals with the

computer's role in instruction. This has been the object of

considerable investigation and is generally referred to in
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the literature as computer assisted instruction.

Atthough computer assistsd instruction is often used
as ar atl inclusive terr it contains a number of
- sub-categories which include the folliowing:
1. DRILL AND PRACTICE -

In this case the computer is utiiaze? as a means of
providing students with the necessary experience in the
practical application of basic concepts. Mathematics is a
subject often chosen for programming of this types as is
exsmplified by the work of Suppes (1969), in Califarnia.

2. TUTORING -

In this application the system is used to provids .
the student with the basic information about a topic which
may or may not have been pfeviously introduced by a teacher.
A tyoical tutorial program provides soae information,
auestions students about the informations and then proceeﬁs
to present further textual material. Soohisticated tutorial
programs c¢an include previsions for "branching” and remedial
material based on the student?s responss.

3. STMULATICN -

In this mndg the computer is programmed to present a
rodel or representation of 3an actual situation, such as
aircraft flights heart actionr ecconcric trends or historic

.events, The student can then manipulate this mocdels and the

computer will respond in 3 manner ccrrespornding to the
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gffacts the studédt's actions ﬁogjdvhave had on the real
situation. .Hall (1970)» reported cn madical aﬁp!ications of
computar simutationss, whila tLagowski and Bunderson (1968),‘
have discussed simulated Chemistery experimen;s. |

4, INFORMATION RETRIEVAL -~

This use of the system most closely reéembles the
popular conception of the computsr as a device that will
anawer puestions., Programs of this type give access to
information tn selected topics which have been previousiy
programmed into the various memory and storage devices of
the ccmputer, Computerized locaticns of curricuiﬁm
resources by staff members falils into this catsgory.

5. CALCULATICN AND PROBLEM SOLYING -

Here the student$ use the computer in‘the mode with
which the majority of ccmpouter users are familiar. Cosplex
problems involving calculations which may be encountered in
Scierce and Mathematics classes can be readiiy’so!ved if the
sthdént has access to a suitable pregram. Student prepared
programs are designed whizh not only soive the immediate
problem but aisc provide considerable insight ihto the basic
princinies that underlie the quesiicn. This configuration
is the most useful to schools that qffer a computer science
program. Jerman {(1970)s referred tc this use as "studant

research”, while Halil {1970)» classifisd the computer in

.this sense as a "laboratory computing device®,

*
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Enough research and eprriméntatibn hés already bsen
conducted to allow us to make some preliminary.
generalizations about the computer as anp instructionay tooi.
Cai in its various forms can be utilized in a wide variety
of curricutlar areas and at a wide rahge of grade levels. Ws
now know that cai isran effective instructionai medium,
Children learn at least as well, and in some cases more
rapidlys from cai as they do from traditionat instruction.

A number of gtudias confirming this conciusgion have hean

cited in Hedges {1873),

Although we are just beginning our inyvestigationss
the majority of the studies that have examined the
instructional uses of ths computer have contributed yseful
insights inte various aspects of cai. These include studijes
by Suopes (1969)» and Wilson and Fitzgithon (1970)s which
comparsd the resuits of cai taught arnd non cai taught
classes; and Gilrman's {1969), examination of the role played
by sequence and format in the pressntation of instructional
material., Also of value have been the studies of studsnt
attitudes carried out by Mathiss Saith and Hansen {1970),
Diamond {1969) and Hess and Tenezakis (1973). Multiple
student use of individual terminals has been discussed by
Br&an {1970). OQff-line reading and sudio visual éssignﬁents

were an integral part of the system described by Kromhout,

Edwards and Schwarz (19£9).,
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It should bé noted that'tha‘prcgrémmihg fanguage
used can to a3 certain extant structure the insights to be
gainad by a particular study. An example of this was
Hunka's {1970) study which had sevsral asvects in commen
with the current work. A few typical schools were selecteds
a minisum number of terminals were piaced in each and the
typenwriter terminals were connected to & larges general
purpese computing centre, The APL !snguage used in Hunkat's
study is an extremely flexible problem—csolving toot but, at
feast in its original fcrms is not 3s well suited to the
proéuction of cai courses as is the Coursewrifer iII
ianguage used in the current study. For this reason {he
teachers and students involved in Hunka's study tended to
use the computer sysiem to program powerful problem— sclving
sequances rather than the tutorial cai programs whose
develcpment and use wWwere features c¢f the current study.

IV Strengths and Wsaknesses of the Previous Studies

Many of the studies cited and others such as O0'Neills
{197C)s which rapcrted cn the use of a sophisticated [.B.M, 1500
systen to teach junior high school Mathematics and Science
have relied on very high levels of financial and personnel
sup?ort. This is atypical of what will ha%pen in schools as
computers are introduced for instructicral purposes.

Educators wiil seek squinment and services that entail the

winimum cost in hoth moneay and time. The narrow objectives
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of many éf the above studies, dhije'reveaiing’important

data» do not provide an adequate indicaticn ofbthe inpact that
the irtroduction of cai will have, As vatuable =2s their
insfghts undcubtediy are, they dsal primarily with issueé
central to cai’s rcle in specific instructional taskss

rathef than with an overvisw of its utilizatioh.

V Role of Lthe Present Study

What is need=d» thens is a general investigation of
the KWaV¥s ih which the infrcduction cf computing faciiities
will have an impact on the instructiocnal pfoceﬁures of
normal schoels. When cai becomes part of the broader
instructionz! resourcse Ease of schoclss how will teachers
and students react to this new facitity? This stuﬁy; then>
exapined the instructioral uses made of a minimal cai
capahility added to schcecols whose staffss, budgets and
programs were not marksdly changed., No attempt was made to
predetermine the use to which the aguiement was puts rafherv
staff and students were sncouraged to make full use of all
the czpabilities ¢f the computer4faciiity. Thus this study
attempoterd to simulate the way in which computers may wall be
operationally introduced into schecols in the future. This
is.éne way in thph axperience may be gained with practical
systenms so that futurs developments mway have some hasis for

raticnat planning rather than reiyirg solely on haphazard

trial and error.
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Chapter III

PROCEDURE

In this chapter the reater is presented with
retevant background information regarding the phvsical
setting of the study and its organization and preliminary

designe.

1 Setting of the Study

This study was initiated at a time when a mininal
computar assistead instruction cezpability had been reaiized
at Simon Fraser University. This cai system used the
facilities of the University’s I.B.M. 360750 computer and
utilized material programmed in the [.B8.M. "oursewriter III"
computer languags. — A number of instructionﬁl programmess
mostly designed for use by the University's Chemistry
departments were already in use and were available at an
on-campus location remots from the computer. This remotse
location was equipped With “type 2741 communications
terminals™ which enabled students to have access to the
programs. The present study was an extension of the
‘capabilities of tha existing system just described.

\,

when this project was first being discussed in ths

Spring of 1969» a number of teachers and administrators from
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several British Columbia schoo! districts expfessed
intersst, Ultimately these included Gold Rivef; Coquitiam
and Burnaby as wsil as North Vancouver and Kelowra, The
iast two were among the first to bhe interestgd and inﬂicéted

strong support.

Kelowna Secondary School in Keiowna and Hands#orth‘
Secondary Schoo!l in North Vancouver provided 2 number of
contrasts., Kalowna Seccndary had a larger enrotiment than
Handsworth and had a rather typical program of class
scheduling - i.e. a time table of the "rotating block" type
in wich students undertake a number of hours of,instrdction
in vartous subjects within a five day or seven day module.
The sanior grades in Kelowna Ssecondary wWere organized on a
semester basis - i.e. the students concentrate on four
subjects for one haif of the school year and four more for
the second hatf rather than taking all =ight subjscts for
the full yesar, Kelowna'?s settings, although not rural, was
severa! hundred miles from the compuler centres, and was
therefore less accessable to technical and support
assistance than the nsarby suburban HandsWworth location.
Handsworth school» on the other hand, ués a smaller
secondary sctool with flexible modular scheduling» this
meant that each studsnt had an individual timetable with

provision for fres pericds or "mods"™, Variations in ccourse

toad undsr ‘the Handsworth system tended to provide the




18

students‘with more daily free time to usé for/indivrdual
activities such as library study, recrsation of class“‘
projectss, than was the case with students working under
other scheduling patterrs, |

In order to mount a project involving éomputing
resourcess it was necessary to seek financial asisistance
from a pnumber of agencies. After protracted negotiations
lasting from Septembsers 1969 until Summer 1970, support was
obtaired from two corporationss, two school boards, a
departmeﬁt of Simon Fraser University, the University

Computing Certre and a rasearch institute..

The Canadian Laboratory of the Intarnational,
Businsss ®achine Cecrporaticn provided the use of a 2741
Communications Terminal for the duraticn of the projects
from September 1970 to June 1971. it also provided 3 33,000
grant to support the develcpment of cai at Simon Frasers
which this project shared with several on-campus users, The
British Columbia Telephone Company provided the six
necessary "datasets” for the three schcol terménals and
assumsd the cost'pfvthe Isased telephone linas between Simon

Fraser University and the two school s,

The Kelowna Schoeol Board provided 32,500 to sugpport

the rantal of an I1.B.M, 2741 terminal., In addition ths
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;

Roard prévided some refease time for one teacher and
arranged for the terminzi to be placed in a bobk storage
room at Kelowna Secondarv School. The North Vancouver
School Board did nct preovide direct financial assistance.but
allowed terminals to be nlaced in Handsworth Secondary
Schob!. In the schpoi, 2 study area which was'partitioned‘
off from a Science oremaration room was cleared and made

rfeady -for the two termipais.

The Computing Centre at Simen Fraser University
provided computer time af no cost to the project. It also
absorbed the expsnse of the more sophisticated
communicaticers unit, {1.8.M., model 2703)s required to
handle off-campus terminals» and provided the assistance of
its ca1 co-ordinator and 3 system orogrammer. The
Professional Foundations Department of Simon Fraser’s
faculty of Education paid the stipends cf two graduate
studenté who worked on the project and contributed to the

opsrational expenses.

The Educational Research Institute of.Britisgh
Columbia previded 2 $3,C00 grant toward the rental of cne of
the terminals placed in Handsworth Schcol as well as

miscellaneous operating and ressarch axpenses,

During the Spring of 1970, a smail group from the
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University and I.B.M. conducted an brientation workshop a8t
Kelowna for some of the staff members of Kelowna Secondarys
Wwich was designed as a brief introduction to the computing

system and the Coursswritar IIIl {anguacge,

By Septémber 1970» the preliminary work was
complaeted and the study zould begin. Two separate
investigations were carried out. Mr. E. Wong developed
criteria for school use of computers by studying slightly
different aspscts of the same field situation as the one

under study in this paper.

11 Pretiminaty Program Preparation

Even though an anpreciablie number of cai coufses
were in uss at Simon Frasaer University prior\%ﬁ the
instaliation of the terminais in the two schools, not ali
 courses yére directly ussable in the high schools, The
majority of the programs had been designed for use by
university undergraduate students. Howevers tﬁree
Handsworth teachers had spent some time since the Autumn of

1969 Iearning the Coursswriter 111 language and preparing

courses., By Septembér 197C» these teachers had written six

cai coursass, {see Appendix' 8).
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111 Conduct of 'the Study

From the beginning, the_pian was to atiow the
utilization of the computer to develcp as naturaiiy as
possible once the termirals had been pilaced in the schools.
Thus no attempt was made to give specific direction to
eithsr the teachéfs or the studentss other than to acquaint
them with the facility 2nd give them some idea of ifs r

capabilities, No detailed pian was proposed to the schools

or developed by the scheonls, Rather» an instructionsl
capabiiity was piaced in the schools and a preliminary
awareness o0f that capability was created among certain of
the Science and Mathematics teachers. Beyond that, the
author attempted to capétalize on existing or émerging
interests, tc make sure that quésticns and requests for
S <
information were respondad to and to assist with the
developing computar utilization at the two schools.,

Obviouslys, throughou! the enterprise he was also concerned -

with gathering data relzting to the purposes of the study.

There might he sove who wWould criticise the apparent
toosensss of the p!én. Howevers as has already been stated
in Chapter II, ths purpcse of the study was to examine the
insfructional uses made of a minimat cai capability added
.unchanged to fairly typical secondary schools. To have

'attempted to manioujate the situation furthar would have
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placed the aims of the investigation in Jéonafdy. ¥hen the
original design of this study was being gonsjdéredp the
avthor had two aiternatives, First, hevcou!d have‘created\a_'
careful and precise plan which specified thevoperation of
the study and its delimitations with extreme care. ‘Thii
alternative was rejscted because» although it would probably
have ysilded more definitive resuits, these resuits would>
in alt likelihood, have been mere echoes of the results of
some of the highly structured studies that have heen
conductad previously. Also» there were no ocbvious
specifications of this sort to make under the circumstances.
For these reasons the author chose toc usa the second
‘alternatives that of conducting a much less structured study
which allowed tha users! initiativs to o2erate and which
could take =dvantage of svents as they cevegﬁged. Although
lacking in preacision and difficult toc defend in terms of
tightiy controlied researchs the author énd his advisoré
were\cf the opinion that the second approach would have thé

potential for yeilding more natural resuits.

IV Rote of the Dbserver

Tha author's role wWwas to visit the two schools on a
- regular basis in order to facilitate the use of the

egquipment. Specificaliy his function was to solve

logistical probliemss provide liaison, and offer instruction
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v

in ths use of the squipment and prograas. As has been

menticned, fhis role was combined with that of.observsr and

data gatherer, While the two roles would pr@bab!y have heen

better separateds this was not possible for reasons of | ' ’
economicss distance and other factors. The possibilty of
contaminatior resulting from this dual role was miﬁimized hy
utilizing a systematic log record of observations and by

making the evatuation instruments sither self administsred

of providing for their administraticen by outsids personnel.

V Data Gathering Techninues

Severai separate but re!ated‘procedures were used to
gather infcrmation concérning the users ahd n%n users.
First, an effort was made to create an observational device
that would yield useful information. In the ahsence of
other related studies that mioht have explored %this area it
Wwas decided to kesp a lcgs (for a sampie sheet see Appendix
1);‘ This tog was kept by the author anc he made reoular
entries in it during his visits to the schools. While
particular emphasis was given to factors associated with
computer use and nen uses the log wWas sufficiently open
ended to permit the inclusion of chservations whichs in |
the ooinion cf the author» either bore upon %the problem

directiy or indirectly cr otherwiss provided useful insights.

i
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Ii was originatly pianned %o usé the éomputing
systenm itself to maintain records of the usersQ the time
they spent on the systewm anc the amount of utilization of
the various cai courses. However, when this proved %o bé
impractical, two preliminary guesticrnairess one for
teache}s and one for students Qsee pppendices 2 2nd 3)s were
prepared for administration approximate!y midway through the
year., These guastionnaires had two main purposess fifst: to
gather information judgesd to be useful and second to provide
the author with a basis for the development of the final
data gathering mechanis#é. These subsequsntly proved to be
three guestionnaires and an interview scheduies {(see
Appendices %»5»6 and 7)s ang they were administered at the

end of the school year., | —

VI Mathod of Data Anaiysis

The data contained in the tcg {(Appendix 1), and the
rasults of the préliwinary questionnaires {Appendices 2 and
3), were not extensively analyized but rather were used as 2
subjective basis for the identification of the user groups
and as an aid in the develgopment of the firal data gathering
mechanisms. The results of the final questionnaires
(Ap?endices 45 5 and A)> were tabuiated by optical mark

. sensing equipment andy with the results of the interview

.;scheﬂuie {Appendix 7)s were summarized and consolidated in




,

tabular form in order to draw attention to the various

relationships. These tabies appear‘in Chapter 1V,

~—d
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Chapter v

CONDUCT OF THE FIELD INVESTIGATION AND RESULTS

I Conduct of the Field Investigation

From the first of September 1970, the author spent
two or three days a week in Handsworth Secondary S#hool'and
two or three days a month in Kelowna Secondary School in
order to observé the development of use patterns and
attitudes. He was identified to students and tggchers as a

~combination of "project co-ordinator™ and "research
observer”, He kept an cobservational log which was of
assistance in noting events and recording the reactions

of students and staff.

From the beginning of the project the author tried
to maintain close contact with the teachers and students in
order to facilitate their Qse of the system. Interested
toachers in both schools assisted with the orientation

process by contributing announcements for staff meetings and

)

progress reports for staff information bullstins.

One terminal at Handsworth was installed and
operational by school opsning in September 1970. The second

Handsworth terminal was not operatioral until October 20th

because of problems enccuntered by the B.C. Telephone
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Company. The Kelowna Teraminal was dperating by fOctober 13,

1970.

The six courses writtaen by Handsworth staff membérs
and two others ™triang“s 2 mathematics courses and “space",
A science coursesr {Appendix 8)» which had besen developed at
Stmon Fraser specificattly for use in the schooils were all
available when the terminals became pperationai. But even
with the addition of some of the Simon Fraser University
coursesy which were suitabie for sscondary school students,
suth as "balegn™, "gaslaw™ and portions of "chemei"
{Appendix 9), the ussablie material available could obviously
serve only a limited numbar of cliasses over a small fraction

of thes school year,

In order to improve this situation, and in an effprt
to make c¢2i applicabls to curriculur areas other than
Science and Mathematics, attempts were made to encourage the
developmant of more courses, Howevers it spoon became
apparent that most of the teachers diﬂ‘not have sufficient
time Lo becomz activeiy'invo!ved to ths extent.of fearning
the computer ianguage and developing a course on their own,
Howevars, a number of students sxpressed interest in learning
to.program, and they wars encouraged to lsarn the tanguage

‘hy taking the "jirlang"” (Appendix 9)s course on the computer

and then to develop some ideas for possible courses., In one
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or two instances a student was 'able to éubply’a large part
of the inforration for the course, but, in mosf casess, they
programmed material cutlined for thes by one of the |
teachars. As staff interest increased’ the tendency seemed
to be for more of the organization and preparation of

mate}iai to be undertaken by teachers» leaving the students

to do the actual cai precgramning.

In both schools severad categories of student
computer users emerged. . "Student™ or "format™ users were
defined as students who were assigned bybtheir teachers to
attempt A particular course., Thesa students were given
priority during the scheol day. "Casual™ or Yinformal”
users were students ;ho took a computer course on their own
initiative. They wers restricted to the half hour
immediately foliowing the conclusion of the school day.
"Authors™ were students who programmed cai seauences.
Authors douldd use the system l1ate in the afternoons

eveningss or at any time during the school day when the

terminals were availabla.

To avoi1d overlcading the space ressrved for student
registrations on the "disc storage" device at Simon Fraser
University, students wsre not registeread for courses until

.they oresented themsesives and asked to be given access to

the material. These registrations were carried out by
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student monitors. FEach course élsovhad‘"dummy" or
fictitious sﬁudents designatad "skslo"™ and "shaﬁd"
registerad for‘it. This was done te allow “casu=l? stydent
users» who did not naed to be formalily registered, to try
any course they were iptarasted in even though it was not

assignad o them by one of their teachsrs.

Althcugh several coursaé were developed and
progarammad by teachers pricr to September 1970» after the
beginning of the school vear only one teach« did any
programming. The course "expo" {Appendix 8)» was cgmoletéd e
and "debugged" during the Fall. Because it seemed necessary
to expand thes amount of .avaiiable cai materiat, it was
decided to capitalize on the initial eanthusiasm of the
students and allow some of them to khegin authoring cai
seaments., Any student who was interested enough to learn’
the basic Coursewriter language and who could find a teacher
willing to sponsor hims i.e2, to assist him with the
devetaopment of the materiail and to use tha result with 2

class» was =alilowed to become an author.

Howsversy student initiative was by no means the sole
source of enthusiasm for this activity, in fact in savaral
instances staff members 2ncouraged students to undertake

authering activities and program instructional sequencas

based on material they thought useful. This approach uWas
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exemplified by the develcpment bf‘the course “"french”

{Appendix 10).

Aithough definitive evidgnce is not avaitable, if
was the author's impression that the most successful
programming occurred when a student and a teacher were
intimately involved in thes total prccess., Whether the
iniitiative cams from %ths teacher or the student did not

seem to be so important as the fact that both were invoilved.

Fach scheool did not have to rely soieiy oh its onwn
resources in the development of program materials. RBoth
used Simon Fraser produced courses exténsiveiy. In
additions Kelowna Secondary also used sevaral Handsworth
courses. However, Handsworth did not use any material
‘writtan in Kelowna, parhaps hecauss the latter school
opsrated on a two semester system», which meant that most of
the‘courées were developed for a schedule that did not match

Handsworth's,

Despite thiss =2 number of the Kelowna courses
aroused the interest of Handsworth staff members. One

Handevworth courses Ysigfig" (Appendix 3)» was used by a

Simon Fraser first yesar Chemistry laboratory instructor.
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As the project progresded, it became évidaﬁt‘to the
writer that'a "sorting”™ process was oaccuUrring ﬁatura!ly
among the staff and students at the two schools. The
limited number of courses availabls {Appendices 8 9 and‘
10)» automatically excluded iarge numbers of teachers aﬁd
pupils who were.concentrating their work in curriculum areas
not covered by availahle cai Programs, Howevers Bsven among
teachsrs who taught in subject areas where cai materials
were availablss some actively oarticipatsd with students in
preparing coursess others used the prepared courses but did
not hslp to develop matefials; while stilil otﬁers paid
almost no attention to the system.’ Students showed similar
pattarns of use and non-use», %to those demonstrated by
teachers. After obsesrving these patterns for some weekss it
was apparent that nine fairly distinct user and non-user
grounings could be identified. These grpups weare considered
8s the most ohvious categaries which characterized the types

of us3 of non—use of %the available cai svsien.

The aithor's personal observations and contacts with
students and staff led rim to rdevelge the cateﬁories as he
observed the various individual reasponses to the cai systam,
The results ¢f the teachar {Appendix 2)» and student
(Appendix 3}» general questionnaires tended to confirm the

~authaor's observaticne of the wida variations in attitudes

and usage which both students and staff exhibited toward the

-
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comouter system. This very divbrsity seemed to demand
categorization bafore ary attempt at further investigation
was made. Aithouagh not mytuslly exclusive the groupings ara

an attempt to categorize a developing and fluid situation.

I1 The Ganeral Categories of Users and Non-Users

The nine categorias rececanized were:
4. Teacher Categories:
Category 1 Teachars using the existing cai programs,

but not authoring new programs. o
{

\

Those staff members who recommended at least one <
computer course to ons c¢r ﬁcr& of thejt classes made up this
group.
Cateqory 11 Teachars both authoring new cai progfams

and usirg existing cai proqgrams.

This group included staff members who were not only
racommenﬁjng courses» hut who also assisted in some way with
the oreparation of materizil for at least one of the computer
courses., In some cases they proqramﬁed the course
themselves but in most instancss they wer2 course developers
working with studsnt preogrammers,

Category 111 Tesachers who d4id not uss cai because fhere
o was no material avaiiabls appropriate to
their subject area or grade level.

At least ftifteen teachers in each school fell into
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this ciaés. As the numher of dai courses was’limited» thers

Wwers some cdrriquium areas ﬁhich‘were unable té make usé of ‘
the system, FExamples of this were Home Fconomics and

Physical Fducation. It should be emphasized that neither of
these subjacts should he considered as besing outside the
potentiatl province of c¢z2i» but oniy that they were not

involved in this particular apvolication of cai.

Category IV Teachers whose students.did not use ths
availablas material, even though they were
enroliad in courses for which some cai )
prdgramming Was availabie,

In-both schools fthers were sxampies of staff members . ok
at the same grade level. not taking advantage of the

identical materials that their colieagues in the same

department were using. Aithough.in some instances thase
teachers maintained that they wers indesd assiagning students

to the coursess in comparison with the Category 1 and II

teachars, very few of their students appeared as systenm

users,

B. Student Categories:

Category V Students using proarems assignéd by a teacher.
In some instances individual students or smaili

groups were assigned computer course wcerk. In others» whole

ciasseq were sncouraged to attempt verious courses.

- Students who foilowed their teachers suggestions and "signed

on” to the recommended courses comprise this category.
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Category VI - Students using broqfams oh their own initiative.
This‘group consisted of studenis who sobqht out
courses on tooics that interested them>, atthough they had
not hsen formally assignad to the»programs.
Category VII Studants both auihnrihg Ne8wW cail programs
and usirng existing cai programs;
This group of students containad thoss who learned
the cai authoring language (Coursewriter II1) and, with

~varying degre2s of assistance from staff members in the

selection and developmsnt of the material, programmed a cai
sequance {"course™),

Category VII! Students who did not use the system because
they ﬁere attending classes not assigned cai
related course work.,

While th= subject areas and crade levels that had
coursa material available wWere diverse {Appendices 2» 3 and
4)» some students wers excluded from cai use because there
wWas ﬂn'maieriai on the system for their courses. Howevers
some of these studsents, on their own initiatives tocated
material that was intaresting to them individually. They
werebnot; however, forwally assignsd any computer courses.

Category IX Students who did not use the system even
though they were assigned one or more
computer courses.

This group contzined thosas students who did not try

the courses although the material was recommended to thenm by
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their teachers.

Tha abhove cateqgcries arse not svgnested ae bheing
nacessarily all inclusives nor should4they be thought of‘as
being particularly rigid or unchanging. As the categories
are éomposed of individuals there are bound to be,various
individual exceotions tc the groupings. Alsos changes in

the availabizs material and in the attitudes of individuals

wWould likely lead to migration among the categoriss. it ié

aquite conceivable that some users might become non-users as

well as the raverse situation. Differing organizational

procedures in some other school situztion would quite

possinly also lerad to changes in the ohservable ' | N
characteristics of the groups. It should probably aiso be

assumed that ths categories would tend to change over time

and as the cai systenm evolved. These nine categories weres

however, the groupings that appearsd to form among the staff

and studeﬁts axposed Lo the computer facitlity in the

particular set of circurstances under study.

It shoutd be emphasized that any attempt to
categorize humans and thsir activities chviously resuits ins
at bests onily a rough 3pproximation c¢f geality. Some of the

categorizations deveioped by the author ares perhaps;

intuitively chbvious or rasult from natdral groupings

dictated by the constraints of ths experimental situation.
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Even so,.an element of arbitrariinegss i almos£ bouﬁd,to
result from'any attempt £o describe categories; An exanmple
of such an intuttively chvious catsgory would be Category |
Il which cortains thse tsachers not using the system becéuse

of 2 lack of suitable materia! in their teaching areas.

Fortuitous circumstance played a large part in
determining the placing of individuals in the warious
categories at the two schools. This was particulariy ttue
of the individuals in the non-author user categories, {1 and
Vi. For examnle,‘for 2 ieacrer to be inciudeé in‘Category 1
might depend on a number of chance events as weil as on his
of her perscenal intersst, These could include the fact that
. someone at the\University had happened to produce 2 program
that was useful to that individuals a staff- roonm
.convarsation with someone involved in th2 project or evan/
gnauiries from students. Similarly, the students in
Categorv V were often mcore influenced by who their teacher
for a particular subysct happened to be or by the enthusiasw

of a friznd than by their own interest.

Whiie it is obvinusty true that Categories | and V,
thabteacher and student uUserss represert important segments
of ths totai populations the heaviest users of the computer

. system wer2 not menmbers of either of these groups. It is

among the members of catagories I1 and VI, the teacher and

A
2
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student éuthoriuéers, that the 3ndi§idu§i$ maknnq the
heaviest use of the computer system will be foﬁnﬂ, Most of
the teachers who Were using computar programs extencively
with their classes are included. in Caﬁegory ;1. Category
VI! contains students who» With few exceptionss made a point
of 5émaliﬁg nost of the already available cai pfograms as

well as actively prograwmming cai sequencses of theirt owna.

I11 The Categorises Selectad fcr Study

Rafher than attem%t a detailed snalysis and
descriptionr of all nine categoriess With the attendant
prohlems of differentiation, the author and his advisors
chose an alternate plan; It wa§ felt that it would be
hetier £o selact the exiremes of the use spectrum an&
concentratse on the most obvious intensive and extencsive
~usefrs on the one hand apd on those who -ignored the svstem
daspite opportunity on the sther. A supplementary
investigatior of scme individuals iﬁ Categories V and Vi,

the student userss wasy howeverls, carried out.

Thuss the four cut of the original nine categories
which were seiectédAfor the primary investigation were the
foiiowing two teacher and two student groups:

Category Il Teachers hnth authoring new cai programs

and using existing cai grograms,.
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Category 1V Teachers whose students did not Qse the
available materialy even though tﬁey were
enrollaed in coursaes for yhich some caij
programming wWas avaijable.

Category VII Students beth authofing'new cai proarams

» and using existing cai programs.
Category IX Students who did not use ths system aven though

they were assigned one of more computer courses,

As stated in chapter three» the original plan of
using the computing system to store databon users etc. had
to bs abandonad. As an alternative, the various daté
gathering instruments refarrad to in chapter threse were
designad, Mcre specificallys, as events unfolded, the four

saelected categories were anaijyized as follows.,.

The student author groups Catesgory VII», which
contained‘re!atively faQ individualss wWas examined by means
of an interviaw schedules, (Appendix ). The other =student
group and the two teacher groups were §tudied by means of
guestionnairess {Appendices 4» 5 and 7)» which wers
tabuilated by optical mark sensing eguipment. In an atiempt
to gain further insight 1nto the composition of the selected
grﬁuas several supplemeprtary investigations were also

,carrjed out. The questionnaires issued to the two teacher

groups and the large student groups Category IX» had been
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designedvto preserve the anonymity of fhevindfviﬁuéls
involved. Qs the members of the two teachser cétegories fn
aguesiion warsa aimosi atl known tn the aubthor he was ahle té
ohtain data which allowed him to examins the factors of §ex,
years of experience and =2ducational background. Although
the members of the student author groups Categdry VIls were
aiso knqwn to the author he did not know the individuals in
the darge student non wuser groups Category IX. For this
reasons thes group charactsristics of this category wvere
derived from the minimal computer records that did exist
rather than from the group i1ssued the auestioﬁnaife. The
two student categories ware then compared for the factors

of cexs» grade level and.arade point averasge or 1.0,

Although Categories V and VI were excluded from the
primary investigation» 2 secondary investigation of the
records of a group of students from these cateqgories ware
examined in an effort tc investigate the possibile
interaction oetwean the s2ax of ths user and the wtilization

of the cai coursss.

The resuitsyof some pertinent guestions on 2

questionnaire issued independently by the Handswerth schoot

administration were a2also itncluded,




IV Results of the [nvestigations

A, Teacher Catesgories

l. Category 11

As has been previousiy stateds Category iI {Teachers
both authoring nsw cai progrems and using existing
cal programs) coniained those teachers who were involved
to some axtent in the preparaton of course material for the
comput=r, Information from the thirteen teachers i1n this
group #as colleced by auestionnairs. In addition dJdatx
regarding'sex; teaching éxperiance, and educational
backgcround was availablie for eleveﬁ of the thirtesn tesachers
who completed ths guestionnaire, Gf»these eslevens seven’
were on the Handsworth étaff and four were at Kelowna. A
teachar at Handsworth was the only female in this group.
Atl of the tesachers in tha group had Bachelor's degrees {in
one case twodls three hacd Master's degrses and one individual
had two Master's degrees, Their teaching éxperience ranged

from one year to over twenty years., {(Se=2 Tabie I1)

As no high schecl cai course was allowsed on the
svstenm unisss the materizal was at 1east reviewed by a
spacific teachers, identifying the members of this category
wa§ 2 simpile task.e A questionnaire {Appendix 4) was devised
tn murvey the‘extent of their involvement with the system.

The author gave the questionnaire ferm to sach teacher in

the group and was presant whilz most of them were compieted.

o s s s i
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The resuits of thes ques'tionnaire survey of this user

groun are summarized in Tabie I:

Tabie 1

Summary of Responses
Category 11

{Handsworth and Ketowna combined N=13)

i. #Were you abie to reacommend any of the computer programs

tc your students Lthis year?

Number in categcry b4
A. Yes 11 B H¥
B. No : 2 C15.4
C. Mo response { 0.0
1: 160.0
Ze 1f so» how many programs?
A. One | t 30.8
8., Two ‘ 30.8
C. More than two E 23.1
. No rsasponse ‘ v 15.4

1: 10C.0
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3. Did you participate in thes 'tevelcpment of any computer

courses this year?

A, Yes ' 12 92.3
B. No ‘ ¢ 0.0
C. No response : 7.7
bt 106.0
4. If sos how many courseas?
A, Dns i 53.8
7. Two / - 38.5
"C. More than two | { | 0.0
D No responss i T.7
1: ‘ 10C¢.0
ﬁz 5. Hew much time did ycu spand working on the course{s)?
;i A. Less than ons hour 1 . Ta7
8. 1 - 5 hours 8 61.5
L. 5 - 10 hours 1 7.7
D. More than 10 hours | z 23.1 7 o
F. No response . 0.0
i: | 100.0

6. "Are ypou satisfied with the results?

A. Yes 8 61.5
8. No o ) 30.8

C. No response -3 7.7
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If nét, would you describe’your'coufsés as:
A, Coméietely unuszble 1 | T.7
B, Usable with major

refinements 1 | : 7.7

C. Usabie with mineor

refinsments ) 4 ' 4 30.8
N. MNo responss 7 %3.8
13 100,0

I1f the computer terminal is available next years how
many courses do you expect to be able to use with yo

students?

1)

A, Ths sama number.

As thié yaar 3 23.1
2. Fewer\%han this

year 1 7.7

Ca More than this

vear g 69.2
D. No rasponse { 0.0
1: 100.0

Weuld you like to be involvd in the preparation of

naxt year?

A, Yes 12 ' 92.3
a, Nop 1 7.7

C. No rasponse C 0.0

ur

courses




a

10. If so, how much tims do youy expect to spend on this
activitj? |
A. The game as this
year 3 23.1
3. Lass than this
year 2 | 15.4

C. More than thi#

year 7 53.8
0. No response ! 7.7
1 ' 100.0

1 If vyou used student programmers %to assist you with the

courss preparation were you pleased with their work?

A, Yas ' 9 69,2
8., No : 23.1
C. MNo response : 7.7
1: 100.0 \

12. Weuld vyou like to have the assistance of student programmers

for any future course work i1n which you may be involved?

A. Yss 12 ) 92.3
2. No ‘ i 7.7
L. No response i 0.0
1: 100.90
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Judgin§<by the responsés to cuegtxon ones Category
Il should pérhaps have included oniy teachers éontributing
to the develcoment 6f new oronoram materials as two of the |
thirteen teacherss although =zt leastqinterested enough tb
allow themselves to hecome involved with the efforts of 2
student suthors did nrot satisfy the criteria for the sacond
part of the category dsfinition. This would indicate that
there perhaps should have been a teacher sub-category
“Ycaji program author soornsors". Presumabiy any such
catagory would be temporary because when the time came to
make the decision to sithar use the program of abandon the

attempt the teacher would enter one of the other categorisse.

With thes possibls exception ¢f the one individuai
who made no reasponses, the answars to gquestion three
confirmed that these individuals were correctiy placed in
this category. The varisty of raspcnses to gqusstion five
woujd seem to reflect the fact that the extent of
committment %to course develcpment varied widely among the
{eachars in the category. Some did most of the preparation
of material and, in one case, even some of thé progranmming
themselves. For others the committrent was merely to
ovars=a the development of a studsent's ideas for course
matarial. The majority {over 60%) were satisfied with their

. courses {gquestion six). For those who wWwere not satisfied

and for one individual who wished to gualify his positive
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response to guestion six» aueﬁtion seven allowed them to
express their opinions as to the seriousness of their

rourse!s shortcomings,

Regardless of their attitude toward the courses
undef develocpment during tﬁe exparimental year:'the teachers
in all but one instance (question 8) felt that they would
actuatly be‘using the same numhar or more coudrses with their
students during the nsaxt school year. Questions nine and
ten give further evidance of this favourable attitudes
becauses onily one teacher {(quastion 9) did not’wanﬁ to repeat
the =2xperiencs whiles in gquestion ten over fifty percent

expectad to incre2ase their involvement,

The following table will serve %to summarize the

personal data for the members of this group:
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Tabie I1I '

Comparison of Sex» Taaching Experience
and Educational Background of
Category 11

Teachers: {Handsworth and Kelcwna)

School Sex Years Experiencge® Educational Background.
Handsworth M 3 Bachelor's degree
M 3 Bachelor's degreé
i : 2 Bachelor;s degree
" | Bachelor's degree
ﬁ 5 » Maéter's degrae
M \ 1 Masterts degree
F 2 Master's‘degrae
Keiowna M 2 Bachelor's degree
M 2 Bachelor's degree
M 5 2 Master?s dsegrees

by 2 2 Bachelor's degress

¥ The numbers i the "experience™ cclumn refer to the follaowing
scale: 1-5 years = 15 6-10 years = 25 11-1%5 years = 3;

16-20 years = 4; and 21 years or cver = 5,

A member of this agroup, then, was tvpically a2 mate

Qith 3 Bachelor's degree and less than ten years of teaching
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exparience. It would seam that thevmaJority of the members
of this group Wsre very interestedbin the system and, though
hamperad by inack of time» were anxious to continue eond

further increase tteir involvement wxith cai

2. Category 1V

A§ previously stated, Category IV, (Teachsrs whosea
students did not use the avaiiable materials even though
they were enrolled in courses for which some cai
programming was availabia), contained those teachers who did
not appear to he utilizing the cai programs Qn!iké their
Category I or Il tollsagues who were tesching thes same

COUT S8S,

Identifying the msmbers of Catagory 1V oresentad
some Jifficultiess, In corder to determine which of the
eligibie teachers were not actually using the computer
system it Qas necessary for the authar to rety on the
somewhat fragmentary records availabls from the computer
itself (see Appandix 11) and, particulér!y in the case of
Kelownas on the opinions of some of the Category Il teachers
as well as his own observations. There are then» a number
of possible sources of error which cculd have led to some
iéachers who helonged in Category 1 bteing inciuded in
Category 1V. For sxamplas mélfunctions within the computer

hardware or the master operating preogram of the cai
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,

system ccouild eaéily have resulted in the records of that
particular teacher's students being destroyed. It is also _ o
possihles but not likely, that aithar ths author, or scme of

the teachers whose gpinions he soughi on this matters, werse

unaware of a particular teacher's invo lvement.

Accenting these ambiguitiess twenty-%two teachers
ware assigned to this category and a questionnaire survey
{Appendix 5)> designed to identify pcssible reasons for
their non-use» wWas administered in ar identical manner to

the Category 11 guestionnaire,

Personal data was availabie for eleven of the
twenty-tyo Category IV tsachers. OGf the éteven, five were
from Handsworth and six from Kezlowna. Three of the
Handsworth and twa of the Kelowna teachers were female, /Ail
of thsse teachers had Bacheior's degreesy one individual had
two Bachelbr's degreas and there were two holders of
Master's dagrees. Their years of sexperience ranged from

less than five to over twenty {see Tabie 1V),

The resuits of the guestionnaire survey of this user
/
oroup are supmarized in Tabile II1:




Table II1

Summary of Responses

Cateqory 1V

{Handsworth and Kelowna combined N=22)

Were vou able to recommsend any of the compuler programs

tc your studsnts this year?

£. No response

If so» how many?

B. Two
C. Mo}e than two

0. No response

No. in
Category
10
12
0

22

13

22

e

45 .5%

54,5

100.0

18.2

13.¢
59.1

100.0




If you did not make use of tha‘ccmputer, whichs if any of the

reasons listed best describes your reason for not using the

cemputer?

A.

Ga

I didn't think cai

{computer-assisted instruction) shouid

be usad in my subject area,

I had no time

There were no programs in my sublject
1 414 not tiks the programs which
had been prepared for my subject
I did not like the idea of my
students using the computer

I felt my student's Time could be
be better spent in cther ways

1 did4 not have enough information
about the computer

None of the ahovs

No response

you plan to us=2 the computer with vour

available next year?

Yes

No

No response

o8

22

students

14

22

51

o.ﬁ

13.¢

100.0

if at

53, ¢
31.8
4-5

100.0
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Whicﬁ of the following changes waould be the most likely
to encoﬂraae you to make some uses oOF more‘use,
of the computaer?
A. More courses far your subject4area 4] 273
B. A betiter opportunity to influence

the content of ths poursés 2 9.1
{. More free time to become invoived

with thse computer systenm 3] 27.3
0. More information about what is

avaitiable . ’ 1 - 4 .

(%)

Fa Some in-service material ¢on cai

and the proagrameing izanguage 4 18.2

F. MNone of these . ’ 3 13.6
G. No responss 0 ) O.Q
22 100.0

Do you reqgard the cemputer as a teaching aid that could be

used w%th a wheolz class rather than just selected individuals?

A, Y&s . 7 31.8
R. No 14 £3.¢
C. No response 1 4,5

22 100.0
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7. 0o you think its use is limited to outstanding pupils With

tnitiative for indepandent work?

A, VYes ‘ 5 22.7
2, No ’ 7 16 ‘72.7
L. WNop rs2sponse | ' : 1 4,5

22 100.0

B8 Would you Jiks to sea the computer terminal left in the

schoot for a further vear?

A, Yes ‘ 21 ' G5.5
8. No | 0 0.0
C.. No response ‘ 1 4.5

22 10C.0

* Parcentage figuras refer to parcent of numher of respondents

The re2sponses tc aquestion cne iliustrate the

prohlams, discussed eariier in the chapter, of identifving

the members of this categcry. Althcugh over halfs{54.5%),
of the group confirmed that they had not been making use of
the svstems, 45.5%2 claimed that they had. 0Of the reasons for
non-use explcred by auastion three only Ltwo of the eight

reasons given attracted more than 10%Z ¢f the responses., "I

had ro time® with 36.4%7 was the most iaportant reason given.

Df secondary significance was "I didr't have enough

information about the computer™ at 18.27%. 1t is possibiy
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significant that only three of'thevtwenty—two,teachérs did
not respond.to this question whereass theoretiéally, ai{l ten
of tha teachers who ranliad in the affirmative to quection
on3 shouid not have responded, Thisjmay indicaie that some
pf these teachert's use ¢of the system.uas minimized by the
same difficuities encountered by the teachers Qho made no
use of the computar. In question five more free time and
more coursas were identified as thé rajor requirement which
ﬁiqht iead to higher utitization by this group. With the
exceplion of one teacher who didn't reply even this

"non—-user"™ group axpressed interest in having the computer

terminal remain in tha schoo! for a further year.

The following table will serve to summarize ths

personal datas for the members of this group:
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Tabie 1V '

Comparison of Sexs Teaching Experience
and Fducational Background of
Category 1V - A ' : i

Teachers {Handswerth and Kelowna)
School Sax Years Experiesnce¥® Fducational Background.

Handsworth M 2 Bachelor's Deéree

s
(5%
r~

3achelor's lDegreszss

£ : 5 Bachelor's Degree

F 5 Master?s Degree
M » 3 » Master?’s Degree
Keiowna M 5 Bachejor?'s Degree
£’ _ 2 Bachetor's Degres
M 2 Bachelor's Degreg
L] 2 ’ Bachelor’s Degres
/M 1 Bachelor's Degree
F 2 Bachelor's Degres

¥ The numbhers in the "experience” column refer to the following
scale: 1-5 years = 1; 6-10 years = 23 11-15 ysars = 3;

16-20 ysars = 43 and 21 years of gver = 5.

A member of this aroup was typically an individual

Wwith a Bachelor?*s degree and less than ten years of teaching
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experience. Both sexes were well represented in this
category, Tha two categories did net differ systematically

with the possible excention of the variahle of sex,

B. Student Categoriés‘

1. Cateagory VII

As previously siated, Category VII {Students
auwthoring proarams)s containad those students who were
reqistered a2s the authors of one of the high school courses -
{Appandix 10). This groecup was also very readily identified
because of their association with 3 pérticular course.
Seventzen students were assigned to this category and an
interview schedule {Appendix &) was designed invan gttempt
to gain some insight into this group of students and their
motivations. The interviegws were carried cut by two Simon
Fraser University students who wers not directiy invo!ved
with the project, 0Of the seventeen Category VII students,
twn‘femaie’and ninse male students were from Handsworth and
two female and four male students were from Kelowna. The
intelligence guotient and either lstter grade achievement
{Kefownal or grade point average {Hardsworth) was avaiiable
for sixteen ¢f the severtasn students. With one exception
ths latter grade ahﬂ 1.8, ratings were ail ahove’C, The
Kélowna students were gencesrally achieving at a leyel

- consistent with their 1.0, ratings, Sevaral of the

Handsworth students, howevar, were apparently
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“underachiaving“ {see Tahie VII).

The results of the parsonal interview with the
members of this group are summsrized in Table V2
Table V

Summary of Responsses
Category VYI1I

{Hendeworih and Keslowns Combined N=17)

1. Who first told you about the Computer?

NO. %
A, Teacher . . ' b 35,3 <
B. Friend 4 23,5 |
C. DNther sources | 7 41.2

17 100,07

2. What attracted you $5 thes computer after you first heard

about i%?

A, "Sounded interssting" 3 1%.8
8. "Something new" 5 26.3
C. "™Curijosity" 2 10.5
. "Interest in machinery” 6 31.6
F. "Sounded like fun™ 3 15.8

19 100.0%




What made you decide that vou wanted to

How

Iinterast 6

Wanted to be abis to use or

program a computer 5
Teacher request 2
Friends authoring 3
Learn more 1

17

did you learn Coursewriter III {(%the

{anguags)?

A,

1.8.M. manuals 10
iriang 7
Other authors 5

22
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author 8 course?

35.3

programming

16C.07%

many courses did vyou work on as an author this vear?

fine 15
Tvo 2
17

mAany courses did vou compiste?

MNne 3
Incomplete 13
156

38.2

11.8

10C.07%

18.8

18.3

1800.07%
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When did you start authoring your first course?

Variable dates from October to June. ‘ , By

How much time do vYou think you have spent on cai during
the year in totai, inciuding terninal times time spent
preparing material away from the terminal, and student

sypervisor monitor time?

109 + hours 17 100.0%

Why were you Wwilling to spend so much of your time working
Wwith cai?

A, Interesting 10 40,0

8. New | . ' 2 B.O

C. Enjovable : 7 28.0

0. What =ise | 5 20.0

E. Worthwhile i 4.0

25 . 100.0%

Do you think vou wilt find the experience helpful to
you after you leave Secondary,schéoi?

A. Yeas 14 | 82.4%
3. No _ 3 17.6

17 100.0%
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11. In what way‘— or why noi?

Al For.future computer work | 5 38.5
B, Experisnce 2 15.4
C. University o | 4 - 30.8
n. Teachiné | ' 2 15.4
13 100.0%

12. If the computer is availahie to vou next vear, would

you Viks to author any more coursss?

3. If time . 1 5.9
17 100.07%

If s0» in what subject?

A.  Any 2 14,3

B. Sciance ' 4 28.6
C., Sciance and ¥ath 2 14,3
0. Social Studies 3 21.4
£. Spanish 1 el
F. Industrial Arts i 7.1
G. Electricity | 1 7.1

14 100.0%




14.

15.

16.

1?.

18.'
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Did any of your teachers suagest that you take any courses
¢cn the computer this year?

A, Yas 14 a2 .4

3, No 3 17.6
17 : 100,07

{f so0,» what coursss?

A, Chemistry 9 36.0
3. FEnglish - ' 1 4.0 :
C., 0Other Sciencs / ’ 8 32.0 4
N. Math 7 | 28,0

25 100.07%

Did you complete them?

A. Yeosg , 16 S4.1
8, No 1 5.9
17 100, 0%

\

If noty why did you not complete the coursas?
"Bored with code"%

*"Cpde™ - a grade nine Science course.

Nid you 1ike the courses?

A, VYers 11 78.6
3., Partly 2 14,3
C. No 1 7.1
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19. What ons major improvement would you like to see in the

20,

courses?

A, Flexihilty

8. No change

Cs Morz imaginative and
interesting

D. Various opperationsal
improvements

E. More audio visual courses.,

F. More branghing

G, More Aifficult material

A number of sturdentss who wers

di? not do s0. Why 4o you think this was so?

A. They wars not interested

R, No time

L. Lazy

D. The coursas ware compul sory
E, Too much "down tims" and
croewding

F. They were afraid of the

computer

13

27

48.1

100.0%

asked fo take courses

B

4

38.1

19.0

14.3




63

21. What was the main difficuiiy,vdu encountered ag an author?

A, Lack of time 5 31.3.

2. Various operationai problems 7 43,9

C. Learning the tanguage 3 18,8

De Lack of a sponsor ' 1 - 6,3
16 100.0%

22. Would you like to sae the computer terminal in the school

next year?

A. Yeas : 17 100,0
3. No 0 0.0
17 100.0%

% Percentage figures refer %o percent of total responses rather

than percent of numbher of respondents.

The responses te¢ a'number of related guestions
{numbers twps three and nine) indicated that persongzl
interast and snthusiasm for new experiences plaved an
important role in attracting these students to the computer
tarminal, Question eight revealed just how much time these
students reportsd they spent working with the computing
system; without excepticn they reported spending in excess

of 100 hours, In most cases» much of this time was

acocunmuiated after reguiar school hours.
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The answers to quastion twelye indicated continuing
enthusiasm fbr the activity, znl1l members of the gfoup wished
to continue a8s authnrs 2lthouwoh ona individuad had soms
reservations about the amount of timeqavaiiable.» Question
sixteen revealsed that a high peréentége of these students
said that they had compieted computer courses ﬁhich thay had
heen assigned hy their teahers, Without axception the
students in Category VII wished to see tha terminal remein

in the school for a furthesr year. {Question twenty—-threse).

The following tables will serve to summarize the

personal data and achievemaent for the members of this group:?
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Table Vi

Summary o¢f Personal Daias for

Cateagory VII

X Grade Level

11
11
Ii
i1
11
~12
12
12
12

10

1t
12
il
1

11

12

Letter Grade
Achievement

or G.P.A.

ZOQ?

2205

228

«50

3.78

Incomotate

65

I‘Q‘

C+

N7A

C+

C+

=)




Mean Hansworth G.P.A. = 2;35
Masan Kelowna Latter Grade = B
Mean Handsworth 1.0, = B~
Mean Kelowna I.Q. = B
Tabte VI

Catesoory VII

Summary.
Sex: .M o= 13 A
GaP.A, or letter grade achievement - Mesan:
Handsworth = 2,35 Keiowna = B
1.0, Mean
Handsworth = B=- Kelowna = B
Modg 1l Grade Leveli:
Handsworth = 11 Kelowna = 11

Were recommended courses completed?

Yosg = 94,1% No = 5 .9%

Attitude toward retention - 100% in favour

of C.A.I. system

Administrative Procedures:

Handsworth - modular schedule

Kelowna - non-modular schedule

66
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A member of this group was typicatly a male in grade
elsven with 3 "g" 1,0, rating, Many of the student authors
at hoth schools engaged in extra—-curricular activities., For
examples five of the s5ix Kelowna authors were sither on the
Student Council or were involved with the graduating class
committee, while five of the elevan Handswor th authors were
invoived in their school's music program. 0One member of
this group plus thrs=2 of the remaininrg Handsworth authors

ware very interasted in electronics.

2. Cateagory IX

As previously stated> Categeory IX (students who did
not use the system even though they were assigned one or
more computer courses) contained those students who were not
using the systems» aven though they had been assignecd
computer programs by their teachers. Identification of
individuals was again a problem with this category. As the
school yea; continued and the demand for courses increased
it was no longer possihie to register whole classes on the
system. Therefore, it beocame necessér& to register students
only when they renorted to the termiral room. Thus, ysear
end "student status" data on students defined as "non—users”
was not aﬁaiiable. For this reason» when the questionnairs
fér this category was devised {Appeandix 7)» it xas
',determined that the insirument itself would sort the

non-users from the users, ﬂccordingly,'the author
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administereoed the'auesticnnatre to. the Sciénca’and
Mathematics b!asses Known to have been assigned computsr
coursss ny the teachsr ussr aroup. ThevZZB individuais
investigated by this guesticnnaife’ fherefore, included both
student users and non-users, Thé questions themselves
atteampted to ascertain some of the_reascns why certain
students did not make use of the systen. No cersonai data
was availablie for this groups howsvers s0O when comparisons
beiwéen Categorias VII 2nd IX were made it was necessary to
use the available computer records. Fortunateiy, the
records of some class groups that had beén registered sarly
in tha ye2ar for Science and Mathsmatics cai courses had

heen retsined in ths system for most of the year. Records
from April were therafore used to identi1fy individual
non-~ysers in the twe schools, 0Of the 380 non—-users so
identified 170 males anﬁ 1584 females were from Handsworth
and 22 males and 34 famaiss were from Keiowna;‘ Some of
these inaiéiduals were most tikely also members of the group
of 228 students investigated by thes Category IX
questionnaire., OGrade pcint average records were available
for the Handsworth group and average lattar gfade
achievements for the Kelowna group. Neither group exhibited

either above or below average achievement (see Tabie X).

The auestionnaire results for this category =are

summarized in Tabis VIII:
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Tabisg VIIf

Summary of Rssponses
Category 1X

{Handsworth and Kelcwna Combined N=228)

1. Did any of wour teachers mention ths computer to vyou at

any given time durira the year?

No. Z*
A. Yes ‘ 217 95.2
R.  No : 9 3.9
C. No response 2 .9
228 100.0%
2. If 50, did they?
A. Mention only the ‘
computer itself 19 8.3
i B, Mantion =z specific
» .
‘ course 40 17.5
i C.( Recommend a soecific
( courss | 656 28.9
| D Recommend a specifi?
‘ nourse ssveral times 33 40.38
i

3 : £f. MNo response 10 4.5

228 100, 0%
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Did vou do any wWork on the éomputer‘courses that your

tsacher recommandsed?
A, Yes
B No

C. No resvonse

Did any of the students

107

111

10

228

100.07%

in your classes mention the computser

to you?
A. Yes 193
B, No 31
C. No rasponss ) 4
228
If s0» were their comments mainty:
A, Favourable 149
8. Unfavourable 3
Ca Neuéraa 34
De You can't summarize
theair remarks 21
£. No response 21
228

84.6

13.6

1.3

100.07%



If mainiy favourable, were ihey

if

The idea of C.A.l.
in g=neral
To one or more soacific

C.A.l. CoOUurseas?

Neither applies

No response

mainly unfavouralss werzs they.

The idea of C.A.I. in
general

To one or more specific
courses?

Neither apgplies

No respoonss

T1

referring to:

B84

59

41

4%

25.9

18.0

19.3

1006.0

refarring to:

11

15¢

228

I1f you didn't do any work on the course

recommen=ard, was the reason related to:

The =material in the particul
C.ALT course

C.A 1. in general

Qther personal reasons

No response

ar

1G04

111

228

that your teachers

45.6

48.7

100.07%
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It you answered "A"™ in guestion #8 did you think that this

particular computer course would be:

If

Ton hard v 2
Too easy 1
Not interesting ‘ ' 2
Something you alraady knew 4
Somethina not worth knowing 1
No response 218

228

¥you answered "B".for #8, was it hecause?
You didn't know how to uss

the computer . ' 4

The computer terminal was

already busy 5

The computer wasn't working

when you %tried Lo use i} 2
vTﬂera was no one in the

terminal rceom tn help you when

'you tried to use the computer i
No responss 216
228

95.6

- 100.0%

Q&.7

10C.07%
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I1f you answerad "C" for #8, was it because:

A You.didn't Ehink you would

tike using the computar % 1.8
3. You had no tisne v 63 276
C. VYou #weren't intarested ' i5 6.6

3, Fett it was an impersonat
way of %saching 1 v h

F. Felt that I wouldn't be able

to operate the computer 12 5.3
F. No rasponse / 133 58.3
228 100.0%

Do vou think that the computer terminal should be kept

in the schooil for another wear?

A. Yas 211 92.5

3. No 13 .7

C. No responss , 4 1.8
4 - 228 100.0%

¥ Percentage figures refer to percent of number of respondentse.

ﬁ It 13 shown in guastion one that 95%5.2%7 of this grourp
claimed that their %teachers had mentioned the computer.
Indeeds in guestion twor» 40.8% recalled that a specific

cours2 had been mentioned several times, In spite of thiss

Y AT T Ut iy TR S L 3 A e

111 or 48.7% admitted that they had not worked on the
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recommended coursss. Ir question eight the majority of
those responding cited "“other personal rsasons®” for not
working on the courses. When this wWas explored further in
question eievens the largest group of’those responding to
this question indicated lack of time. FEvsen though a large
number of individuals in this group had not used the
computerg 92.5%7 felt that it sould be retained i1n the

schoaol.

The following tahies will serve to summarize ths

persconal dats and achievemant or 1.0, rating for the

members of the two schooil groups in this catecory:
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Table Ix

Summary of Personat Data for

Category IX

Handsworth
Achiavement : Grade Level

G.P.AL 9 10 11 "~ Totals




Toetal 1 = 17¢
Total F = 154
N = 324
Kelowna . : ‘ .
1.8, Grade Level
Letter Grade i1 12 | To!:als,‘

P
=
H
w1

=1 M= 8 13

it

Total M = 22 Mean = C+

34

Total F

N = 54




Category IX

Summary

Sex M = 192 F = 188
G.P. A, MEAN:

Handsworth = 2.47
1.0. MEANZ

Kelowna = C+
MODAL GRADE LEVEL

Handsworth = 9 Kelouwna = 11

Ware racommended coursss completed?

it

Yes = 46,97 No 48,77 No resrponse = %.4%7

Attitude toward retenticen — 92.5% in favour of

CoALl. systam

Administrative Procedures:
Handsworth — moduiar scheduie

Kelowna - non-modular schadule

b student in this group is difficult to categorize.
On tha whole the members of the non-usst category were

younger and had a Jower 5.P.A. or 1.C. rating than the

members of the student author category., This comparison is’




found to have no substantial basis,» howevers when the
disparities in sample size and survey techniagues are

considered,

V. Supplementary Observations

A "student status" compilaticn of a portion of the
registered student users {Categories V¥V and V]) was asvailable
from the comouter records at the end of Juns 1971. A

summary tabuilabticn of %this #ata now comerises Appendix 1l.

It should be noted aiso that mos}t students spent
over itwenty minutes on thes courses, »Nith twn exceptiohs
fewer girls than boys uéed the individual courses. A
Chemistry Courses cl0Ols 2nd a Mathematics Courses siéfﬁg,
with cver forty registerad students eachs were the two

cours2s with the highest utilization in this sample.

The administratioh of Handsworth Schoof devised two
sets of quastionnaires at the 2nd 9f the school years» one
given to the students and one to their parents. This
Handsworth study was comolisktely independent of the Simon
Fraser work but the rssults of the fcllowing guestions from
the school gquestignnaires have a direct bearing on ths

current study:
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Student Questicnnairs
Guestion No, 32
"Have vou wused the Handsworth computer assisted instruction

this yezar?"®

A. Yes 31.27%
B. No 61.8%

C. Mo resronse 7.0%

Quesiion No. 323

"If 50s how many ftimes?™

A, fOne 9.2%

3. Two . H.87 ,
L. Thres 6.17%

D. Four 4,37

F. Five or mgore £.87% ’ -
F. No rssponss: : 65.07%

B Parent Ouestionnai;e
Question No.‘30
“Has your son of daughter used the Handsworth computer

assisted instruction this year?”®

A. Yes 21.1%
B, No 60.01
C, No rassponse 12 .8%
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Chapter V
SUMMARY AND CONCLUSICNS
I. Conclusions

The results of the investigations discussed in

1V atlow for further comment conéerning the

questions posed in Chapter 1I:

l.

‘betwesn

Were there any discernable factors that would

serve to differentiate between teachsr users and
teachgr non-users?

Were thare any discernable féctors that would serve
to differentiate hetween student users and student
non—-users?

What factors affected the use of the system by teacher
usars? B

what factors affected the use of the system by
student wusers?

Were there any suggestions derived from this
investigation that sould be useful in/either refining
subsequent similar investigations ér assisting with

any future implementation of such a system?

1t was found that there were no apparent differences

the teachers in the two categories. When a general

comparison of the responsas to the items on the two
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gquesticnnaires is made, howevers, it may be observed that
there is a difference in enthusiasm for the computer course
work and particuiarly in the willingness to devote time to
cai,activities. The catagory 11 teabhers were spending
considerable amounts of time on cai;'302 reported more

than five hours soent on course praparation alone. With ane
minaor exception, none of these teachers wWas given any
special consideratioh in terms of free time» that would make
their situation different from any of the sight Yeachers in.
Category IV {36.4%%) who "had no time",., This in spite of the
fact that fellow staff members and Simon Fraser #ersonnel
under—took to inform them, by means of personal
conversations and printed information sheetss about the
courses available and the procedures for registering their
pupits at the computer ferminals, Had they wished to
prapare their own materials, teachers couid have relied on
tha availabile student programming assistance: 617 of the
Catsgory fI teachers were satisfied with the courses
developed with the aid of these same student assistants and
307 thought that their courses would be usable "with minor
refinaments™, "Interest" and "enthusiasn” wnﬁid seem to bhe
ons of the key determining factors., Teacherss who were
sufficiently intaresteds found the time £o devotes while
éthers apparently used "lack of time" partly as an excuse for

ignoring the system. Thare aresr of courser many possible

compiex reasons for such interest other than simple
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fascination with something new,'for'instance the attitude of
the teacher towards inncvation per se» or his concept of

himseif as a teacher.

To summarize the results of the investigations of

the various factors for the teacher categories:

{A) Experiencs

No significant cifferencss Wwere detected among thse
two groups in either school. Within the size limitations of
this samples experience can be disregarded as a féctor. The .

modal years of experience feli in the 6—10 year range,

{B) Sax

Although not significant there does seem to be a
stight tendency for more females to bhe found in the Categpry
IV {(Non—users) than in Category Il {Users), For both
Handsworth'and Kelowna there was only oné female in Category

1] whereas five were in Category 1V,

It should be noted that tha ratio of male to female
teachers is not constant. This ratio is influenced to some
exteant By the curriculur area under consideration. Science

wag one portion of the curriculum where thers was @

- concentration of cai material and there tend to be more

males than females teaching Science; there wWwere only thres
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femate Science teachers at the two échf0|§ in total and at
Handswor th oﬁiy two of ths eight Science teachers were

women., As further evidence of this trand, a study by 3lack
{1973, unpubiished) found that in a sample of non-department
head teachers from 37 schools in eighf British CojJumbia school

districts oniy three of the twenty—six Science teachers were

WOoOmen.

{C) Educational Background

Again there is no evidence that this factor
materially affected the avaerage patterns. [t should perhéps
be noted, howevars that all members of Category IV st
Kelowna were teachers holding a single Bachelor?'s degrae.
The modal Educational Background was the attainment of al'

Bachelor?!'s deqree,

{D) Number of Depariment Heads in Group

Agai% no difference is apparents in fact the fuwo
schools exhibited the sxact réverse situation from one
another. Handsworth had one department head in Category II
and twn in Category IV, while Kelowna had tyo in Category I1
and on2 in Category IV. Both user and non—user aroups

contained department heads,.

(€)Y Other Factors

With one minor exception» the teachers in both
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groups at both schools had no release time availabie and
information about the system was equslly available to atl

mambers of hoth grouns.

Although no significant differences were found
betwesn ths students in the two categories {VII and IX),

thera are some general comments that can be made.

As can be seen from their guestionnaire responses
thé Category VII students, in their rofe as student auﬁhors,
ware intarssted in the cﬁmputer and wiilling to spend large
amOUﬁts of time working‘with the system. At hoth Handsworth
and Xalowna» some of the student authors consistentily worked

after school, in some instances freguently returning in the

evanings.

Their reasons for working with the system and
devqting,sé wuch time t¢ the activity included a number of
comments which can be paraphrased as: "Compulers were new,
different, interesting and fun to work with”., With this
motivation the student authors, with varving ﬁegrees of
dedications spent many hours Jearning the Coursswriter III
Larnguage and programming coufse material. In additions they

actively searched for intesresting cai courses» already

-extants, which they could try as students.




{n contrast to the abv%ous.intarést énd enthusiasm
of the membérs of Category VII, the Category IX students
claimed among other reasons faor non-usay lack of time or
fack of interest in over 307 of caseé. This is a much
larg=sr total than that for any compérabie group of stated

reasnns.

Not only could ths coﬁrses thewselves have been
complated in an average of cone half to ans hour but also 95%
admitted that their teachers had at least mentioned the
computer to them and 65% had favourable comments made to

tham by fellow students.

Although not significant in Yerms of comparisons
batWwean the groupss it is intsresting to nots that the
achisvement records of the author group (Catecory VI,
illustrated in Table VI, show that 2 larger percentage of
the Handswsrth authors were under achieving than was the
cass in Kelowna., It should be noted that “under achieving®
here refsers to discrepencies bstween écores obtained by
particultar students on standardized tests and their

school qgrades,

The schedule was more formal at Kelowna than it was

. at Handsworth. HandsWworth's modular scheduling provided the

students with more free time than at Kelowna. The room
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containing the Handsworth terminals wa§ ﬂediéated sole]y‘to
cai» untiks the Kelowna iocation, a book room. This fact
piugs the greater amount of free time may partly account for
the greater numbér of under achisvers among Handsworth
authors, The terminal room was an attractive aimoét
"clubhy" situation and may have had more appeal to students

whos while of fairly hich atilitys wWwere possibiy not

relating fully to the scheool situation.

A possibie effect of this diffarence in the amcunt
of free time available may be seen in the fact that the use
of the c2i system was higher at Handsworth than at

Kelowna., Unlike the relative fraedor at Handsworths, it was

not unusual for senior students at Kelowna to have &
seamester without study biocks which would have allowed time

out of classas,

Ige student status data reported on in Tabie XII
underiines this difference in usage patterns by revealing gﬁ
that the total number of Kelowna males {19) and fewales (29f
was markedly lower than the correspoending Handsworth figures
(173 mailes and 71 females} for users 1n the sample, There
is A possibility that %ths Yciub"™ atmosghere at Handsworth»
thle attracting some might have discouraged nther potential

student wusers through a3 parceived inability to co~operate

with the "in—group"™ of student authors.




There is sven A oossib%ityvthat éomé §tUdents ﬁay‘
have subconﬁciously parceived the terminal room as
"toerritory” staked out hy tha agressive hehaviour of the
student authors. This would tend to negate any advantagé
that might be gained by giving the under-achievers & pcint
of identity. It should also bs pointed out that these same
under-achisvers ware also oftean the individuais who
contributed the isast in the way of useful programme
materials; The decisior\to loczte the Kelowna terminal in a
text-hook storage room may have tended to reduce the
utilization because the room was always locked to preavent
book pilferage and studeﬁts had to fecate a\staff member

with 3 key before they -could use the terminal.

To summarize the results of ths investigations of

the various factors for the stucent categories:

{4) Sex
Although there were more bhovs than giris in both

catsgoriess, the differences were not significant.

{(RB) Grade Level
Although most of the students in both categoriss
ware ragistered in grades 11 or 12 rather than grades B8, 9»

or»IQ this was attributable to various factors peculiar to

this study and not to a preference for cai shown by one




grade over another. Grade 11 was the mods for both
cateqories at Kelowna and for Category VII at Handsworth,

Grade O was thes mode for Handsworth's Category IX.

{C) 1.Q.
No apparent differences were detected although not

all the records werse avaialahle,. Mean [.0Q.: Kelownas

Category VII Bs Kelownas Category IX = C+; Handsworths

Category VII B-3 Handsworth, Category IX — NfA,
{D) Achievement

The investigation of the student categoriess
hampered as i% was by wvarious sampiling difficulties, did not
vield much highly meaningful material. Aithough it is auite
possible, sven probabiles, that the cbserved‘use'categories
will appear, at ieast initialiy, in most schools eguipped
with a3 cai facititiy, the uss of the programme materiails
is\almost'certain to vary. The csase of the course "cellif"
{concerning cellsy their structure and functions, and the
history of their discovery) offers a gcod iltustration. Al
of the formal assignad use of this course was‘at Kelownas
the Handswarth teachers made no use of it at all. The
reason for this is not hard to determine: % was completed
fn time for use during the second semester at Kelowna, well

after at! of Handsworth's unsemastered Biology classes had

finished their consideration of the concepts dealt with by~
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the courée. This is merely an'obvious‘e%?mpia of a general
tendency, For one rsasons or anothers the usage of
individual cocurses» as illustrated by Table XI1, varied
widely between the two schools.‘ One important causal féctor
shoulds howevers be examined further. With one exceptioh of
a feaW courses which attracted a targe amount of Ycasua|"™
student use» the single mest important factor influencing
tha utitization of any course wass apparentiys teacher
intersst, Although %the importance of this factor is
chscured by differences in sample sizes Appendix 11 shows
how some courses, such as ¢l0l (Chemistry)s, while #resumably

equsally applicablé to hoth schoolss in fact only received

significant use at Handsworth where the studants were under
the guidance of an interessted staff member., With sone

exceptions, most of the activé interest and support for the
systenr came from the Sciencs and Mathematics depsrtments.v
The praponderance of courses used and developed by the

schpols in'these two Aareas migh& hhave bean more striking if
soms of the initiative for course develooment had not come

from the studants.

“Lack of times" which was the factor identified most
often as baing responsiblie fecr non-use by category 1V

teacherss, aiso sevarely restricted the involvement of

Category Il individuals who had lots of enthusiasm but

little opportunity to carry out their plans. Although
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several Qandsworth teachers had grdgramméd mﬁteriai duringv
the 9reyioué Summer {Juiy-August», 1970)» only one found any
time to program during ths school vear. The situation was
alleviated somewhat bacause of the éQailabilty of student
programming assistance but time for even the essential

course desigrn tasks was in very short supply. ‘The lack of 2
visual display capability on the school terminats was another
factor which severely Iimited'program development» even by
the Category 11 teachers, The attempts at producing Biology
programs for exampile suffered from this technical

daficiency.

The interest and involvement of %the Leachers was

central to the effective utilization of the computer

eed, 3 teacher is convinced of the efficacy

[o 9

courses, If, in
of a2 certain innovation he likely wWwill, as occurred in the
present study, find the time to devotle to it. Conversly,
woe betlﬁe'the innovétion; no matter hcw excellents> that
fails to gain this support. Jennings (cited in Miless 1964)

had this to say abhout teachers and innovation:

"...]t is the rare good teacher who i1s not X
hosnitable to the educational gadget - at first, anything
that will heip him hels his students will get a hearing or
a triat run. It is esqually rare for sven the least
resourceful teacher net to be able tc find a3 way to
isolate, hide or ignore wWwatever is uselsss or harmful, no
matter how official the sanction or instruction for its
usa. In shorts, teachers are no less resourseful nor a
whit less rasponsible than members of other professions . in




their alertness to noveity, iﬁ their wiltingness to
experiments and in their readiness to cast aside what does
not work., {ne of the conseguences of this attitude,
however, is that the storerooms and basements of schools
hecome cluttered with cast-offs of past prooramss with
hooks that didn't guite make its, Wwith monster sliderules,
plaster Parthenons» antique phonographss and the viscera
of AM radios.”™ {page 56%) '

A similar fate could easily descend on cai if wue
fail to invoive the ciassroom teachers in course devel cpment
and implementation, bscauses nn matter what the intrinsic
worth of cai» if teachsrs perceive the Ypresence'” of the
computer iﬁ the classroom as a threat that is imposed from
above they will be unltikely even to afford cai a fair
trail. This could be perticularly true if thé imposition
comes complete with pre-packaged programs over which the

individual teacher has little or no control,

As far as student program utilization is concerneds
this was limited by sheer sproblems of access to the three
terminalss. which weres often in heavy demand, as well as by
the time and anthusiasm of individual students in the two
schoois., Variation in student enthusiasm i1s also evident in
the results c¢f the student user {Categories YV and VI) survey
repqrted on in Tablé XI1., Although 189 of the 292 students
“spent in excess of twenty minutes working at the courses,

some of the studénts {43) spent five to tan minutes or less

on the material. As it would be physically impossible to




92

compiete the courses in five to ten minuieSp these students,
whatever their reasons» were not interested enough to do
more than briefly look at thes material. There wWere alsc no
obvious sex differences observed in the student user group

survey resuits.

The student and parent questiocnnaire devised by
Handsworth school reveal that 31.2% of the stﬁdents usead the
computar as against 61.87%7 that did not and 7.07 that did:not
reply o the guestion. 0f the students who did use the
computer, 9.2% used it ance whilse the rest used it more than

once. It is also interesting to note the similarity in the

figures 31.27% of studsents who used the computer and the
27.1Z of parents wnho were aware of their child's uyse of the

systen,

I1. Limitations

This study has a number of limitations and
weaknesses which arss at least in parts, attributable to the
conditions under which ths invesﬁiqations were pursued. The
gquipmant and tachnioues themselves placed a number of
important constraints or the experimental situation. The
master Coursewriter [1ll cai operating system itself was
still in A developmental stage which {1ad to a large number

of very annoying malfunctions and in-operative periods.

S S T 7, T L P T S SR S SR R A R
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This fact may havs severely limitéd the>efféctiveness and‘
appest of.the system t¢ many teachers and students., The
stituation of attemnting to study an §n+goihg situstion
being influenced by a complex colleétion of electronic
hardware and operating programs which were themselves, to a
areat extent, still experimentai, meant that the
investigator d4id not have available to him the large volume
of éccurate data cne normaiiy expects from a computer
system., The accuracy of some of the avaitable data on users
and use pattserns was questionable bscause of the various
chang=as and maifunctions which took gplace during the
experimental period. As has ailready heen indicated
substantial numbers of staff and students were not involved
in the project hecause of a lack of sﬁitable programs in
iheir curriculum areas, It is aliso possibie that the system
was fess attractive than it might have been because it
1acked the capahility of presenting visual materials.
A{though éttempts were made to overcome this problem, the
solutions uére elaborate; only marginalty effective, and not
available in tims to have much influence on the situation.
This meant that many possible courses concerned with

concepts demanding a visual component wers not developsd,

Some of these weaknesses could have been overcome by
altarnative procedures if the wesaknesses could have besgn

foressen, That they were not is indicative of one of the
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major difficulties encountered in the stﬁdy: thé fact that
an innovatfve system such as cai capability evolves

rapidlys in many directions, and preduces & situstion in the
schcol which has to be followed to §ée where it leads rather
than isolated and dafined so its parametesrs can be
controllad, In such a cases impressions are many and

concrate results scarce.

Some othar possible sources of error are associated.
with the time factor, as it was not possible for the
principal investigator to spend full time in the schools his
observations were necessarily somewhat fragmentary, As has
already been pointed out this time factor also lted him to
seek; particularly at Kelowna, the assistance of interested
teachers in determining some of the resuits, Although it
shoulc be stated emphaficaliy,that there was absolutely no
evidence of it» this is an obviéus sgurce of error in
analyzing ihe various reactions to the system. It was quite
possible for examplie, that a number of staff members
expressed favourahle opinions about the computer simpily
hecause their school had heen selected for the experiment
and not hecause of any cther positive attitude on their
part, The precence of ths observer probably affected %he
situation to some extent, howsvers as the observ¢f also
acted as co-ordinator and liaéon Wwith the University but had

v
!

no direct administrative authority over the teachers or
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students it is unlikely that the users were particulariy

intimidated by his presence.,

II! Discussion and Suggestions for Further Study

There are A number of quéstiohs which arise from
this initial year which merit further study:

{1) More resasarch needs to be conducted upon the
various categories of usars anﬂ non-users in an attempt to
understand the dvynamics thch cause-such diversity. In
particular an "intersst inventory" is neeaded ﬁo help .
establish the basis for use or non-use. h

{(2) Is there any correiation between: (a).cai
use and a teacher's previous experience Wwith innovation?
and {h) cai use.and the individuail?'s selif-concept as a
teacher or innovatdr?

{3) What place should be assignsd to cai among
the spectrum of resources availeable to the school? What is
the ;elativé vadue of cai within this spesctrum?

{4) What constitutes the best mixture of
student-teacter personnel for the sfficient development of
cai courses within the schoci? |

(5) More -informetion neads tc¢ be gained about the
confiquraticn of student terminals. What combinations of
meﬂia inputs and outputs need to be provided to afford an

optimum learning experience for the student?

(86) What is an cptimum "packagea" of computing
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services which a ccmputer céntré shoﬁld offer to a school or
school dfstrict? How many diffarent "language" and
operatinnal modes should he availablé?

The year's sxperiencs suggests some operational
changes which might helpg to improve utilization in future.
Bacause of the}!imited time allotted to the study, the
pressures of students anxicus to programme, and a desire Lo
involve as many people at the school as possible» course
development activities tended to be spread rather thinly

“over the curriculum, In any future on*QOiﬁg program it
might be wise to identify the most interested staff member
in any particular dspartment first and then work with that

teacher to develop ideas for cours=s. Thus when a new

computer course is developed specificaity for the school =

éi staff member is responsible for the concept of ithe course

and its evolution from the bsginning. In this way» alsor

in—serv{ce work could be keyed to the needs of a particular
department and thus bs made more intensive and meaningful

than the mix of introductory overviéws and individual trial

and error that characterized the situation during this year :

of obsarvations.,

Some suggested criteria for establishing school

cai facilitiss can be found in Appendix 12 buts

generallys any school considersd for the implementation of &
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cail system shoutd contain both'taaéhers and students who
are enthusiastic about ths program and willing to devote

time to its cperatinn,

During the course of the study the schaool terminals
were utilized in several varying wWays:

1. As a means of oresenting basic concepls. This
shoved promise in reducing teacher work ltoads as rtoutine
factual material ccould he prasented in this fashion.

2 As a source of supp!emehtary entichment
material., Above average students were given éccéss to some
university level coursas which allowad them to progress
?eyond the basic curricuium in some areas. Grade nine
students hag available programs on space science which was
an onptional unit in thair scisnce courses not formally

taught in sither school during the school vear.

Both uses 1 and 2 can be considered to be sub-sets

of tha "tutoriat® utilization mode discussed in Chapler 2.

3. As a mekhod of providing drill i1n material
requiring repetition. Some of the programs were used to
present practice sessiors to students needing remecdial worke.
Tﬁis is an exampls of the "Brill and Practice"” mode
,dis;ussed in Chapter 2. The "simulaticn™ modes were aiso

rapresenteds but ths limitations of ths system and the
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available programs as they existad during the period

preciuded their extsnsive use,.

None of the factors that wererexamined, such as
educational backgrcund and experfence'of teachers and sex

and achievment of students appsesared to have a significant
bearing cn an. individual's placement in a particular
catesgory. Some other factors Qere apparently responsibie
for the observed differences.‘ Parsonal interest, initiativse
and enthusiasm on the part of teachers and students may be
soms of the unstudied re#gonsible parameters. Ot&ers gight

he individual teacher and student role parception, attitude

and seif-concent,

It was found that, as ﬂeil~as utitizing
pre-programmed courses designed at Simon Frésar UniVersity;
the students and teachers were quite capabie of developing
new materiais of their own uWhich were shared by both
schoois, and in at least one cases» sven used by the

University.

The\indicatipns are that Computer Assisted
Instruction can he a valuable addition to the educztional
tethnciogy sarving our schools. It is not too complicated
to bg usad by studénts and staff but it is a complex enough

systsm that it dgmands carefut preparation and well planned
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util;zation; For a cai course to be ﬁsed’ih 3
meaningfu! way it must attract the interest and support of a
dedicated, well informed teacher. fhe same is true of
courss development: wher 3 course is being developed for
use in a specific school, it is more likely to be
successfulty completsd and used if a staff'member is
acéivelv rather than passively involved in its design and
construction. 1% would seems» tharefores that an in-school
ca3i system will he most viable when the programs are
concentrated in subject arsas heving the largest number of
interssted staff members, As teachefs from ofher curricutlug’
areas hecome interested, the tibrary of available materials
can bhe expanded. This study found that active support from
the students can also be 2 valuabhie asset. If some students
ares interasted enough to volunteer as computer terminal
monitors and others are willing to iearn the programming
language\and assist the teachers with the design and
prograﬁming of new courses the opseration of the system in

the schoot wili be enhanced.

The compiexity of the system is suéh that the school
staff need ocutside assistance particularly during the
initiai phase of the operation. In systems like the one
investigated in this study where the computer is at a remote

focations it is essential toc have someone to co-ordinate

activities between the computer center and the terminal
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locations. The constant attendance of this person at any
school with a computer t=rminal would not be necessary byt.
someons Who could devoie his time to the sfficient ’
function;ng of a total school district cai operation

woitld ssem to be required,

The value of such 2 team approach to educational
innovation ts supported by Fox ¢nd Tippitt in Miles (19&4%,

D, 291).,

The studies by Funka {1970) and D'Neil {1970)
warrant further examination because of their relevance teo
this study. Two features of Hunka's study which are
particulari{y notahis in the light of the findings of the
current study are: (1) The comments made concerning the
abilty of étudgnts as well a2s teachers to construct usefu!
programs: "an interesting sidelight deveioped in the
slementary'schoo! in that the students of the higher grades
were ahle to write functions for drill work which were used
by students at fower grades.”™ (Hunka iﬁ?O P.3) {2) Hunksa
{1970 ».6) élso commanted that: "There is no éoubt that /
well trained and enthusiastic teachers who will find time to

develop functions is a prime requisite."

O'Neil's Kansas City experiment found that retiance

on regular classrcom teachers was Jjustifiesd because thay




proved capabie of handling the' neu.cai‘mﬁdiuﬁ. D*Neijl
and tis coilaagges set cuf to develop an experimental group
composed of a "mix" of experiencad ard novice teschers, fn
the present study, this mix developed naturaiiy-as teachers
with over twenty and under ten &earé of exXperience wers both’
attracted to the ccmputer. As was the case with the studies
of D'Neil and Hunkas the current study found that a cai
system is compatible Wwith 2 standard secondary school
situation and does not rsquire any extensivs ﬁéparture from:
normal routines to assure its success. The modular -schadule
at Handsworth Secondary was» howevers sliqhtiy mbre
compatible with cai in terms of numbers using the

computer thar Was the semester systam at Kelowna Secondary.

One pf D'Nsil's conciuding statements: Ycai
proarams can be implementad now by personnel availablie to
public schoo) districts.” {p.10) is certainly supported by

»

this study.

The present study has bsen undertaken within the
context of the physicals, material, and human fesources
outlined above. The studv has focused on the patterns of
us2 which develfoped in staff and students as the cai-
system was made availahle in ths tWwo secondary schooils which
havg been describad. In the final analysiss, it is probably

fair f£o state that the success or fajlure of any technical
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innovation depsnds upon its use {or misuss) by human beingss

and on theif/attitudas toward it.

IV Summary
This study was an examiratior of the events which
followed the addition of 2 mininal cai capability to the
instructioral resource smectrum of two normal British

Columbia secondary schocl s,

Nf particular interest was the identification and’
description within staff'and student body» of those who used
and did not use the computing fzcilities. In the case of )
usars it was 21so a matter of intere¢t to determine how and
vhy the computer was used, In the case of non-users an
effort was wmoade to detarmine why the equisment was nol used.,
Data on user and non—usar groups were gathered.by means of
observation, self-administering questionnaires and

interviews,

The data warrant a number of tentative concliusions.
Firsi; it was not possible to identify factor§ that
determinad the placement of individuals in either the user
or ‘tha non-user grouprs. Seconds individual interest and
ehthusiasm seemed to be the most impcrtant factor affecting
.use_hy both tesachers and students, Third, the greatest

single use of the equinorent wis made by students who wishad’




1o

to author programs, rather than by those who wished to use
already avaiiable gprograms., The underilying causes of use or
non~usse could not bhe determined from the data within this

study and remain important questions which should receive

further investigation.
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Appendix. 2

GENERAL OQUESTICNNAIRE
Teacher Form
{Totali=80 Kelowna=24%», Handsworthz=56)

Blank or
Invatlid
Did you use cai {Computer Assisted
Instruction) during the period September,
1870 - Januarys 1971 as part of your teaching

., brogram?

FREQUENTLY (A)2 (K O H 2) (2.5%)

OCCASIONALLY (B) 16 (K 3 H 13) (20%) '

NEVER {C) 57 (K 17 H 40) (71.257%) 6 (K 4 H 2)
{6.25%)

Did you try out a cai Program or

Programs yourself {as a user) during the

period Septembers 1970— Januarys 1971,

even if you didn't use it as an

instructional device?

YES {A) 19 1K 3 H 1€) 123.75%)

NO O (B) 55 (K 17 H 38) (63.75%) 6 (K 4 H 2)
' ’ {7.5%)

Did vyou suthor any cai programs during

Septemher, 1970 — January, 19717

YES {A) 4 (K 1 H 3) (5%)

NO (B) 72 (K 20 H 52) (907%) 4 {K 3 H 1)
15%)

Had vyou had any experience wWwith cai

before jt was introduced to the school?

YES (A) 11 (K 2 H 9) (13,75%)

NO (B) &4 {K 18 H 4¢&) (BO%) 5 {K 4 H 1)
' {(6.257%)

How would vyou asses your familiarity ulth

the IRM cai Programming Language: :

{Coursewriter 111

FLUENT (I have wused it as an author to
Wwrite 2 program,)

SCME- KNDWLEDGE {1 have had a course in ity

but have never actually written
a complete program.)
NG KNOWLEDGE OF IT
{AY 2 (KO H 2) {(2.5%) {8) 17 (K 3 H 14)
{21.25%) (C) 57 (K 18 H 39) {71.25%) % (K 3 H 1)
{57%)
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If a cai Program Language Course were

offered at the schee! in 19715, Springs

would you takse "it?

YES {A) 38 {K 13 H 25) {47.52)

NO (B) 35 (K B H 27) 143,75%) 7 (K 3 H &)
{8.757%)

How would ¥ou personally rate cai
under the following categories:
{A) AN IMPORTANT EDUCATICNAL TOOL WHICH
I HAVE AND WILL USE» WHERE AVAIABLE.
13 (K 1 H 12) (16.257)
(B) AN IMPDRTANT EDUCATIONAL TOCOL» WHICH
I HAVEN'T HAD AN OPPORTUNITY TO USE.
20 (K 7 H 13) (25%)
{C) AN INTERESTING EXPERIMENTAL
DEVELDPMENT,
19 {K & H 13) {23,.7%%)
(D) AN EDUCATIONAL EXPERIMENT WHICH HAS
LITTLE PRACTICAL APPLICATION NOW IN
MY SUBJECT AREA,
20 (K 3 H 17) (25%)
{E) AN EDUCATICONAL DEVICE WHICH IS QF
DOUBTFUL SIGNIFICANCE,
3 (K 3 H 0) 13.75%) ’ 5 (K 4 H 1)
{6£.25%)

If vou did not use cai» or were nrot

ahle to make Full uss of it in the Fall

of 1970, which of the foliowing would vou

identify as causas:

A. 1 HAD NO TIME

B, I DIDN'T KNCW HOW TO DEVELOP A CAI COURSE

Co I DIDMT FEEL THAT 'IT COLLD BE APPLIED TO

MY SUBJECT AREA

I WASN'T INTERESTED IN IT

1 AM GPPOSED 70O USING CAl DR EDUCAT IONAL

TECHNDOLOGY T TEACH STUDENTS

Fo I FELT THAT THE PRESENT SYSTEM IS5 TOO
LIMITING

Wnich of the above was the most important cause?

A. 33 tX 7 H 26) {41,257%)

B. 1D (K 3 H 7)Y {12.5%)

Co 21 (K 9 H 12) (26.25%)

"D, 1 (K 1 H 0) (1.257%)

E. O
Fo 1 {K O H 1) {1.257%) 14 (K 4 H 10}
{17.57)
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Which was the next most important cause?

A, 12 (¥ & H B) (157)

B, 22 {K& H 16) (27.5%)

Ce 7 (K 1 H 6) 18.757)

D. & (K1 H 5) {(7.5%)

Fe 2 (K1 H 1Y (2.5%) :

F. 10 (K & H 6) (12.5%) 21 (K 5 H 16)
’ {26.257)

Which was the third most important cause?

A, 14 (K 6 H 8) {17.5%)

3. 8 {K 3 H 5) {107)

C. 15 (K& H 11) (18.75%)

Do 7 {K 0O H 7)) (8.752)

£. 1 (K 1 H 0) {1,25%)

Fo 5 {K 3 H 2) {(6.25%9 30 (K 7 H 23)
(37.52)

How would you assess studsnt interest
and/or use of cai? :
HIGH THROUGHOUT THE FALL BY MANY STUDENTS
Ay 3 (K 2 H 1) (3.75%)

SPORADIC DR OCCTASIONAL: SOME INTERESTED
STUDENTS OTHERS INDIFFERENT 0OR UNAWARE
(B) 41 (K &6 H 35) (51.2%%Z ’

L3W: GENERAL LACK COF INTEREST CR

AWARENESS )
{C) 17 (K 9 H 8) (21.237%) 12 (K 7 H 12)
(23.75%)
o vou feel that ycou had enough information
about cai and its possible application %o
your tesaching ar=sa?
YES (A) 17 (K 3 h 14) {21.25%)
NO (B) 57 (K 18 H 39) {(71.25%) & {K 3 H 3)
\ {7.57%)
In your opinicn is the cai Programs:
{A) A SIMON FRASER PROJECT
14 (K 2 H 12) {17.5%)
{B) A JOINTY PROJECT OF SIMON FRASER»
HANDSWORTH AND KELCWNA
52 {K 16 H 36)
{C) A HANDSWORTH 0OR KELOWNA PROJECT
4 (K 1 H 3) 15%) 10 (K 5 H %)
{12.5%)
In vour opinion should this project bhe
continued in the school year 19717722
YES (A) 66 (K 19 H 47) (82.57%)
NO (B) 3 {K 1 H 2) (3,.75%) \ 11 K & H 7))

[13.75%)
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Appandix 3

GENERAL QUESTIONNAIRE
Student Form
N=3132

"Biank or
, Invatid
Did you use the computer terminals
in the Falil?
{A) REGULARLY» 12 {3.561%)
{3) OJCCASTONALLY> 119 (35.84%)
{C) NEVER, 201 {60.542) 0

In which way did you use the computer most?
{A) To do catculation, 2 {(.60%)
{8) To take a courses 303 {91.14%%) 27 1(8.13%)

How many cai {Computer Assisted

Instruction) Courses did vou use?

{A) Onss 102 (30.072)

{8} More than cnes €5 (19.58%) 165 {49.569%)

How would vyou ratse the C.,A. I coursss
you used? . ’
{A) Generally hslpful, 74 {22.417)
{8) Some were goods sSome itess helpful,
some poors 31 {9.34%)
{C) Generally of tittle values, 27 {8,13%) 200 {80,247

Here is a list of the cai courses which
ware used by students last Fall.

8. Chemex e. Watfor

b. Code fo Sicfig

c. Geom 10 g. Expo

d. Matheqg

Whictk course did vou find of most vailus?
A, 21 (&.327%) Ea 3 1.90%)
B, 12 {3.51%) Fo. 25 {7.53%)
Cs O G 14 (4,227)
D. 3 1.90%) Ha 5 11.39%7)
I. 8 {2.417) 241 {72.59%)
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Which courss did you find df least value?

A, 7 (2.117) F. 2 1.60%)
Be B (2.41%) Fo 21 (6.322)
Co & {1.207) 5. 8 (2.41%)
De 3 (.90%) H. 0 :
. 5 {1.39%) 274 {82.53%)

Here is a list of problems that vou might have encountered

as a compufer users which would hinder you, annoy you or perhaps
prevent vou from using the system as much 3s you might have {iked,

10,

A, The computer wasn't working when I wanted to use it.

B. There was no space at the tarminals

Co I didn't have sncugh time on the terminal to compltete
the courses before | wWas asked %to leave because somebody
eise wanted it.

D. There wer=s too few programs of i1nterest or use to me.

Fe« There wera too wany people standing around.

F. The conputer stoppad working whila I was taking a course,

Which of the above was the worst problem to wvou?

A. 40 {12.05%) D 9 12.717)
Be 37 (11.14%) E. 8 {2.417)
Co 18 {5.427) F. 23 16.932%)

197 {59.34%)

Which was the next worst problem?

A. 40 (12.057) D, 10 (3,01%)
B. 25 (7.53%) Fa 12 {3.81%)
Co 19 (5,727%) Fao 21 {6.327) 20% {61.75%)
Yhich was the third worst problem?
A, 9 {2.71%) _ D, 21 (6.32%)
Be 21 {8£.327%) E. 22 16.637%)
C. 28 (B.,4%437%) F. 9 2.717%) 222 {66.877)

If you didn't use the computer at all why
Was this?

A. 56 [15.277%) Fe 3. 1.907%)
3, 36 (10.84%) Fo 42 {12.657)
Ca 43 (12.957%) Go 11 (3.312)
0. 0 He 15 (4,527%) 128 (38.55%}

Ae 1 didn't have =nough time,

B. I was not interssted.

C. I didn't know what ton do.

De [ didn't think [ would do very welil at the
cal conurses.

F. I didn't want tc bother ths students who

Wwere already in the computer roome

There was no room at the terminals

The computer wWasn't working.

There wasn't any course 1 wanted to take.

rerm
» *




11.

12,

13,

14.

Did you like using the computer? -
A, Yes, 127 (38,2¢7)
Bn NO’ 12 (3.612’

Would you like to see the computer used
more often and in ciher subjects as well?
A. Yess, 291 (87.65%)

3. No» 3% {10,247%)

Weuld yeu Jike to find out how to program

the computer the way some of the students
are doing?

A, Yess, 241 (72.56%)

8. Nos 76 (22.89%)

Would you like to have the computer
terminals st the school nsxt year?
A. Yes, 30% (91.577%)

B. No» 20 (6.027%)

110
193 (58.13%)

T {2.,117%)

15 (4.527%

B {2.417%)
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Appendi'x %

TEACHER QUESTIONNAIRE N = 13
Category 11

Mo Response
Were wou ablie to recommend any of the
computer programs to your students this year?

A, Yas, 11 B. Nos» 2 0
If sos how many programs?

A, Ones 4 R, Twos 4%

C. More than twos, 3 ‘ 2

Did you participate in the'devaicpment of
any compu%er courses this year?

A. Yes, 12 B. No» O 1
I1f so0, how many coursas?
"C. More than two» 0 ' 1 Y

How much time did you seend working on
the course{s)?
A, Lass than one hours 1

Ba 1l = 5 hourss, 8
C. 5 = 10 hours» 1 .
D. Morse than ten hours», 3 G

Are vou satisfied with the results?
A, Yes, 8 B, Nos 4% 1

If not, would you describe your courss assi

A, Complstely unusabies 1

B, Usable with major refinements» 1

C. Usabls with minor refinements, 4 7

If the cecmputer terminal is available next

vears how many coursses do you axpect to be able

to use with your studants?

A, The same number 3s this year, 3

B, Fewer than this years 1

C. Mors than this year», 9 ~ 0

Would vou like to be involved in the

- preparation of courses next vear?

A. Yas, 12 R. Nos» 1 " 9



10.

11.

12.

If s0>, how much time do vou expect to
enend on this activity?

A. The same as this vyear, 3

B. Less than this year, ?2

C. More than this vears, 7

If vou used student programmers to assist

you with the courss preparation were you
ploased with their work?
A. Yes, 9 B, No» 3

Would you like to have the zssistance of
student programmers for any future course
work in which you may be involvad?

A. Yegss 12 B, No, 1

112
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Appendix 5

TEACHER QUESTIOMAIRE N = 22
Category 1V

No Response

computer programs to your students this

year? j :

A. Yes, 10 B. Nos» 12 ‘ Y
1f sps, how many?

A, Nnes 4 R, Twos 2

Ce MoTe than twos, 3 13
If vou did not make use of ths compuler,

whichs if any of the reasons listed best
describes yocur ra2ascn for not using the
computer? . ‘

A. I didn't think cai {Computer Assisted

B‘
C.
D.

Do

it

A.

Instruction) should be ussd in my

subject area, 2

I had no tinre, 8

There wWware no programs in my subject, 2

I did not tike the programs which had been
prepared for my subject, 1

I did not like the idea of my students
using the computser, ¢

I feit ny student?s time could be hetter
seent in other ways, 0

I did not have enough informaticn about
the computer, 4%

Nona of %the above, 2 3

yéu ﬁ!aﬂ to use the computer with your studants»
it is available next ysar?
Yess, 14 B, No» 7 1

Which of the foellowing changes would be
the most 1ikely to encourage you Lo make
some use» or mors ussy of the copputer?

A.
8'

Ci

m o2
L]

"
L]

More courses for your subject arear 6

A better opportunity to infiuence the content
of the coursess, 2

More fres time to become invoived with

the computer svstems 5

More information about what is availables» 1
Some in—service material on cai and the
programming {anguage, & i
Nons of these» 3 0
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Do vou regard the computsr as a teaching aid

that gcould be usesd with a whola class rather

than just selfected individuals?

A. Yes, 7 B. Nos 16 ; 1

Do you think its use is limited to outstanding
pupils with initiative for independent work?
A. Yes, 5 B. No» 16 1

Would you like to see the computer terminal left
in the schooi for a further year?



10.-

11.
12.

13.
14,

15.
l6.
17,
18.

19.
20.

21.
22,

23.
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Appendix 6

H

>>STUDENT INTERVIEW SCHEDULE N i7:

Category VII

Who first toild you about the computer?
What attracted you to the computer aftPr vou first heard
about it?

What made you decide that you wanted to author & course?
How did you learn Coursewriter IIl {(the programming
tanguyage)?

How many coursss did you work ¢on as an author this year?
How many courses «did you complete?

When did vou start authoring your first course?

How much time do you think you've spent on cai during

the year in totaly, inctuding terminal time, time spent
preparing material away from the terminal, and student
csupervisor monitor time?

Why were you willing tc spend so much of your time working
with cai? , ) ‘ v

Do you think you will find the expesriesnce helpful to you
after you tsave seccndary schocol?

In what way - or why not?

If the computer is avaiiable to you next vears would you
like to suthor any more coursses?

If so» ir what subject?

Did any of your teachers suggest that you taks any courses
on the computer this year?

If sos» what courses?

Did you compliete them?

If not» why?

Did vou like the courses?

What one major improvement would you like to see made
in the courses? ' :

A number of students, who wers askad to take courses, did

‘not do0 so. Why do you think this was so?

What was the main difficulty you encountered as an author?
How do wou think this difficuity might be overcome in '
future?

Would you tike to ses the computer terminal in the school
naxt year?
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STUDENT CQUESTIONNAIRE N = 228
‘ Category 1IX :
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No Response

Did any of vour %asachers mention the
computer *o vou at any time during
the year?

A, Yssy, 217 : 8, No» 9

f so» did they:

. mention only the computer itself» 19
« mention a specific courser» 40
recommend a specific course» 66
recommend a specific course

Lowe Ban TS - B - ]

caveral times, 1C 10

Did you do any wWwork on the computser
courses that your teacher recommended?

Did any of the students in any of vour
classes mention the. computer %o you?
A, Yes, 1933 B. No» 31 4

If sos werse their comments mainly:

A. favourabie, 149

8, unfavourable, 3

C. neutral», 34

N. vou can't summarize their remarks, 21 21

If mainty favourable, wWere they referring to:
A. The idea of cai in general, B4

‘Be To one or more specific cai Coursess 59

C. Meithesr appliess 4l 44

1f mainiy unfavourable, werse they
referring to:

A, The idea of c¢cai in general, 7

B. To one or morzs specific cai ccocurses» 11

C. Noither appljgs’ 54 156

. If you didn't do any Wwork on the course

that vour %teacher rscommendeds, was the
reason related to:

A, the material in the particular

ca2i course or proegramss bH
B. cai in generals 7 .
L. other personai reasonss, 104 ‘ 111



If vyou answered "A"™ in guestion Nop.8

Ajd you think that this particuler

‘computer course would be:

A. too hard, 2 '

« oo sasvs 1

» Not interesting, 2

» Something vyou already knews 4

» something not worth knowing», 1 218

Mmooy w

If vou answered "B" for No, 8>

was 1t becaussa:

A, you didn't know how to use the
computer, &

8. the computer terwminal was already

busy, 5 ‘
C. the computer wasn?'t working when you
tried to use it 2 -

N, there Wwas no cna in the terwginal rocnm
to heip you whsasn you tried to use the ,
camputer, 1 » 21e¢

If vyou answared "C" for No.8»

was i1t becauss:

A, you didn't think you would like
using ths computer, %

B. you had no times 63

C. vou weren't intesrested, 15

De folt it Was an impersonal way of
teachings 1

F. f21t that 1 wouidn't be able to
operate the computer, 12 133

Do you think that the computer

tarmina) should bs kept in the school

for another year?

A, Yes, 211 B. Nos 13 4
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Appenaix ]
CAI COURSES PREPARED EXPRESSLY

FOR HIGH SCHOOL USE BY
TEACHERS R UNIVERSITY SIUDENTS

Basic Chemistry. concepts for
grade 9 Science

faguations for grade 9 Chenmistry
Exponents for grade 11 Chemistry

BRasic concepts of accelerations
velocity» etc.» for grade 9 Science

Grade 8 Mathematics
Fguations for grade 8 HMathemwalics

Significant figures for grade 11
Chemistry

Space Science for grade O

Triangles for mathematics students

* Preparsd by Handsworih teachers before Septembers, 1970,




baleqan

chemex
gaslaw
irlang
skill
stock

watfor
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Appendix 9

SIMON FRASER UNIVERSITY COURSES
USED EXTENSIVELY BY HIGH SCHOOL STUDENTS

Balancing equations -
Mathematics and Physics

Chemistry
Physics
How to program in Coursewriter 111
Study skiils
y

Stock market simulation

"Whatfour"™ programming
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Appendix 10

DESCRIPTIVE LIST AND STATUS OF CA1 COURSES
DEVELQPED BY TEACHER-STUDENT TEANS

Course

astron
bio 11
cangov

cellif
elec 10
enqgram
explor
factor

french

geo0q

Namsas

Descripition and Status

Introductory Astronomys Grade 9
compiate

Mitosis and Meiosis fcr Biotogy 11
Mitnsis section complete

Canadian Government fcr Grade 11
complete

Celilss, their structurez and function»
and the history of their discovery..
Grade 11 compiete

Work on this course was halted when
the student author began %o develop
materiat too specialized for High School

Material! on cases tense, agreement of
verbs, etc., for Engtish studentss
complate

Ranaissance Exolorers for Grade 8.
This course did not develop beyond
the initiatl preparation stage - was
to have been pograswed by a grade

8 student,

The concept of factoring for senior
mathematics - work stiil in progrecss
but useful sections comopieted by
year's snd.

Indirect and direct object pronouns
for Sarior French - work still in
progress» but useful sections
compeleted by year's end.

The Geograshy of- the St. Lawrence
Lowiands - work still in progress»
but useful sections compieted by
yaar's andgd



lineaguy

mols 11

musbac

napclon

roteaq

shakseg

shorst

Linear Faquatidns for Ssnior Mathematics 2
— work still in progress at year'c end. RN

The Concept of Molarity for Senior
Chemistry — work still in progresss»
at year's end.

Introductory Musical Theorty — work - -
suspanded when student author Jeft

school

The Mapotecnic Fra - initial pre-

paration stage oniy.

Matsrial on Forces for Sanior Physics
- work stilt in progress at vear's end

A course consisting of two sections:

1. "Caesar™ - guestions on Juilius
Cassar for Grade 18, complete.
2. "Macbeth™ - questions on Machbeth

for Grade 11 and Grade 12s complete.

Questions on the Short Stories in the
Grade 11 curriculum. Work suspended -
this was an unsuccessful attempt to
assign programming to 3 student in
lieu of regular class wWork.,

Urban Gesograohy for Grads 12 — work
stil] in progresss but ussful
sections completed by vear's end.
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CATEEORIES \ AnD VI

NSTuc/enT STaTus” ,7 5 um'méfy o

~ Name of " min. min., . | nin, min. min. Total " Course
Course Sex ;1 H<5 X _H 5-10 K ¢ H 11-20 X H 21-30 X | H>30 K| H K Total.
gaslaw M 1 3y 2 113 23 M| 26
F ] 1 1 3 L ¥
) matheq M 1 : 1 -3 215 M 13
F 1 : 2 | i 21 313|F|
balegn M 11 111 Ml 21
F 1 1 8 10 F
mathop | M 1 . 2 3 11512 M| 7
sigfig M 1 3 112 9 11 26 { vl w
F 1 i 10 2 191 1 15111 F
code M 1 B 1| M oy
| F 1 1 1{1l2(F o
Ccellif | M 3 > 6 11| M| 30
! F 7 8 N [19 | F :
‘shakes Mol o1 1 - 2 1] 4 M| 6
€Xpo M 2 L 5 5 8 24 M 34
o 2 3 1 1 1l 91| F
watfor | M 1 5 6 M 8
F 1 2 2 F |
space M- S 9 9 1M 11
o F 1 i 111 F
cengram M 1 ' 1 M s
: F 1 B F N
french M 1 1 3 5 M| 7
F 1 1 2 F
astron | X - 1 1 7 9 M| 17
F 1 | 2 5 F
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| Name of . min. ' 'min;"";' f 'min. P {  min, Total Course
| Course , Sex ; H<5 K H 5-10 K , H 11-20 K § H>30 K  H X Total
G 101 M T B 8 1 B6 | 1] M | ub
| F : 1 6 7 F
triang | M | 2 RS F 18 ,;10 | .| M 20
S F L3 12 , 3 118 2| F
; H XK | H  x|® K H K |
§=1g ?ggg ,g_ig \l( M=0 {M=30 »l,\ Mzg , M=91 M=12
=6 | F= = F=1{F=19 | F=8 F-3g F=_9 -
g n o »}H%v_ 11 123 29
I e T
| - Total’Handsworth males = 173
Total Kelowna males -~ = =_19
Total males ,,“,“ = 192
Total Handsworth females = 71
. Total Kelowna females =_29
Total females - = 100
Total males and females = =_292
\ WWM 30 e e
Al ooy 2xce ey _/: ‘o
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Appendix 12

SUGGESTED CRITERIA FOR ESTABLISHING
SCHOOL CAD FACILITIES

On the basts of the experience with the two schools
during the school year 1970/71 it would appear that the
following are the minimal operational criteria for
establishing cai services on a remote access "time
sharing™ basis in a typical British Columbia secondary
schonl: ’ '

1. The system to which the school is connected
should have access to 2 core of program materials which are
usablis ay the secondary school tevel., This will atford the
opnportunity for the system to be used while the school
prepares its own materialss which car take from a week tpo a
year dspending on the amount of time and dagree of
dedication available to the author or authors of the courses
and the length and complexity of the orogram.

2. The operators of the system to which the school
is connected should be 2able to give reasonable assurances
that both the system "hardwars" and the particular czi
"goftware" in use wWill give reasonahle service with an
ahsotute minimum of "crashes" or maintenance downt ime,
particularly betwsen the hours of S8 A.M, and & P.M. on
schoo!l days.

3. The school should assure itself that all the
costs of the operation are identified and assigned on a
definite basis. This will prevent any ¢f the notorious
"hiddan" costs of computing from giving any future
unpleasant surprisses.

4, As it takes some time before computer assisted
instruction can bs integrated with a large number of
curricufum areass a viablas cai system can be developad
with only ones terminal in the schoci, It might conceivably
he a3 number of vears before such expedienits as close
scheduling of terminal access become insufficient and
further Lterminais are necassary.,

Another factor which supports the sufficiency cof one
terminal is the discovery that, in many instances, a small
group of studentss, uo to about fives, could go through a
course together. With some courses this was found to be an
excelient alternative to the individual mode as high quality
discussion and group interaction wWas frequently engendered,
This was particularty ncticeabie in some courses such as
"shakas™ and "space™ whera the answer was not always obvious
from the textual material presented, but rather reguired
thought and interpretation., :
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5. ,Close liason between the school and the central
computing certrs is essantial. Ths staff at the computing‘
centre must be willing to take thes time to co-operate fully
with the schoo! staff and answer any questions that might
arisa, For this opurpose the telephene 1ink hetween ths ‘
school ftarminal location and the computer should provide the
facility for allowing ths school to originate calls to at
least one or two reguiar telephones. ' ’

ba It would seem to be sssential that a full timse
person be assigned to the task of co-ordinating the work of
the school with the operation of the computer centre, Such
a person could readily deal with 2 number of schools or even
school districts but should be free to visit the various
schools and assist the staff members in assuring smooth
operation and optimal utilization of the fternminal
facilities, The spcouragament of a dedicated person can be
of great assistanmce in keeping the intersst in cai at a
high level. Such a person could be in the 2mploy of the
institution housing the computing faciiities or the school
boards controlling the schools equipped with the terminals.

7. Each school with a terminatl should contain at
feast one staff mamber who iss or can quickly become» fully
conversant with at least the rudiments of the system. it is
not ahsofutsely essential that this persaon be given released
time, He must, howevers be willing to accept the fact that
the tarminal will make substantial demands upoon him and he
must be prepared to deal with interruptions and the
co-ordinatior of the student monitor corps. He should
certainly be relieved of most, if not atls of his
extra-curricular activities.

8, ., It is extremely important that there be someone
always available at the terminal who understands at least
the routine operation of the system, For this reasocon, a
corps of student monitors should be set up and assigned to
specific duty times which cover the whcie day, during which
the terminal is available to students,

9., Most schools connected to a cai systems even
ons wWith an extensive "library”™ of coursess would probably
wish %o prepare some of their own materials. To take the
burden away from staff memberss interestad students shouid
be Bncouraged to learn ths appronriate programming tanguage
and assist staff members Wwith the preparation of suitable
materials., The extent to which ths student will need
guidance and help with th2 course will vary widely with the
Andividual,
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10.' Teachers need to have the system interpreted to
them and they need assistance in discovering waysg in which
computing car bhe integratsd with their teaching situation.
For this reason steps should be taken to make sure that al|
staff membhers are inforred and given samples of course
materials that relate %o their part of the curriculum.,

11. It is essential that programs be flexible. Aif
programs must be open te reguiar updating and improvement,
A sense of proprietry over a program shouild not become an’
excuss for it to become stale and outdated.

12. The terminats should be housed in 3 room where
the students have reasonably free access to ths equipment
and where the noise which is gensrated wili not disturd
other students in thsir wWork.

The following criteria can be cons idered desirabie
additions to the minimal conditions listed. They could
possibly be instituted at a later date. Although they are
nnt essentiat to the initial phase of cai installationss.
they should contribute grzatily to the afficiency of ths
overall system.

1. The staff member most invoived with the system
at the school level should he given a tighter teaching load
than some of his colieaguss so that he can devote more time
tn ths co-ordination of ¢3i

2. A means of rewarding a teacher financially for
the development of programs and/or time spent on cai ,
shouyld be found. Such an incentive would likely increase
staff commiteent to in-school computing.

3. A good student with an outstanding knowledge of
the programming language could very well be paid a small sum
for maintaining and updating the school-produced programs —
this prevents the programs from getting stale and sllows any
"hugs" which creep in toc be rectified even though the
- original authors may be unavailable.
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