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ARSTRACT

THE DEVELCPMENT AND REFINEMENT 0OF GUIDELINES FOR THE USE

AF COMPUTER ASSISTED INSTRUCTION IN SECONDARY SCHOOLS

Th2 purpose of this study was Lo develop and refine
guidelines related to ths technical and organizational
aspects of using computer assistad instruction (CAI) at the

secondary schonl level,

This study developed from a concern among some
educators that the attractiveness of CAIl as portrayed in
many orofessional and fay pubfications m3iy result in the
attemot by teachers or schoo! administrators to utilize CAl
without fully understanding the technical and organizational

implications.

The sturdy proceeded in four stejes. First, preliminary
guidelines were develoopoed from a review of the literature
and other available sources. Saconds the prefiminary
guidelines were subjected to fiecld tasting. Thirds, data were
collected and processsce from the field tests., Finallys the
preliminary guidafines were refined in the lidht of tha rdata

obtained.



The preliminary guidelines were devalogped from two

SOUrcoese. First, a survey of avaitable literature revealed
the "state-of-tha-art" of CAl in terms of technicnal
and organizationat rercommendations, Seconds exper ience

gained from a2an exoloratory CAI oroject conductad by the
Chemistry Devartment 2t Simon Fraser University was alsc

utilized in the deva2lopment of the guidelines.,

Based upon these preliminary guidelines, CAl activities
Wware initiated in two Secondary schonls, Teletype terminals
woare olacad in the twa schools, emoloying the [BM "3g0"
general purposa computer and th2 “loursewriter”™ 111 CAl
langquage used at Simon Fraser University. One school was
located in the urban area of North Vancouver spproximately
15 miles from the computer. The otha2r school was ltocated in
the 0Okanagan Valley aoproximately 300 mif=ss from the
computer centra. Initial prn3rams were obtained from
university sources or orepared {focatiy to supoort the

secondary school chemistry courses.

Logbonk notations and observations were made throughout
the one school vear study. In additions the fourteen
student Drogarammarss threas computing cantre opersonnels
six Chemistry taachers, and twelve student monitors were
sub jented to interview schedulzs gitven by 1mpartial

iv



interviewers., Cinallys omarticirating students completed 2

questionaire survey,

The results suggested that the oraliminary gtidelines

reaquired varying deqaress of reyision, The areas needing

b
o
)

major revisions war:e 1032 r2latad te terminai types
terminai-computer communication, program devetlopmant, and
student—authoring, n *tha whole, the refined set of

guidetines was not markedly differant from the preliminary

set.

The refined guidelines are nrasented 2as a means of
assisting the afforts of those who w~ish to undertake the use
of CAl in schools in %the future, Howevers, 1t is clearly
recognized that these guidelinas a0 not approach a
definitive stace of refinament and that further

davalopmental studies will he required.



This thesis is dedicated to my familys, Donna and Bvron.
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CHADPTER I

+

THE PROBLEM, BACKGRCOUND, DEFINITION TF TE2MS, AND PLAN OF THE STUDY

"white the famous chef is stiltl enqgaqed in
creating the new dishes it is not safe to let
the housawife foliow the incomplete cookbook
containing imperfected recivies," {Kopsteins, 1370)

I. INTRODUCTION

CAI (Computar Assisted Instruction) has recently becone
a familiar acronvym among educational tachnologists., The
professional and i3y literature hotd high expectations for
this mode of instruction 2as a possible answer to some of the
pressures which educators face. Sem2 of thase pressures,

according to Margolin and Yish (1972)s include: first, the

demand for education Hy an evar—-widening porulation,
; reaching =aimost from the cradfie to the agrave; seconds
confiicting demands for greater specizalization and greater
genaral adaotahility to the tremendously increased rate of
change in ths econony, coupied - with the nsed for rapid
retraining and more general education; third, the need for
more comprehensive education, making the individual more
flexinla and allowing him to participate mors fully in our

societv; fourth, the prassure to xe2p pace with rapid social

TR e

changes and the increases in the mobility and filuidity of




societys; o2nd fifth, tha nragsura for increasesd afficiencys

centriali1zations, and knowladge.

Response to these pressures hag nroduced many
educational innovations involiving the applicatior of
technology. Among thece 1s %the wuse of computers in
eddcation. Comouter us2s include aidministrative neseds such
as class scheduling and student—record ctoring and
retrisving. In additions the comouters itself, is often the
obja2ct of fnstruction and many schoois have purchased mini

computers for their computing science courses.

E More recentiy a major use of %the computar in education
has gmer ged in which the comoputer assists the
tsaching/learning process by oraviding studants with

instructional orograms. Knodn commonly as Computer Assisted
Instruction (CAl)» this usze  of the compulbter 2appears
promising to many educators who are feeling the nressures

described above.

e g e O S T 8 AR AT e I S 4

II. THE PROSLEM

The general auesstion addressaed by this study was the

P

foltowing; “ls 1t possibie to deyelop *echnical ang

ofganizational quidelines which #ill minimize difficulties
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in using Cal in a raal cschonl situatinon? Furthermores
assuming that this is possihias, what useful guidalines can

pbe offered Yo potential users?®

ITI. SACKGRNUND AND [MPORTANCE OF THE PRQOBLENM

CAl has been Adescribded a3 1In advanced form of
programmned instruction oplaced unter tha controt of a
computer. Utitizing the processing and memory capabilites
of the compuiter, CA]l] may nrovida sophisticated teaching
strategies to saveral students at a3 times, each ona raceiving
individual attantion via 2 terminal which may be tocated a2

considerable distance from the comnputer.

There appe=ars to have heen considerable experimentation

in thas usa of CAIl, An increasing amount of literature gives

evidence of this activitvy,

Within the experimantal titerature according tn Bundy
11968), there appears to be concensus on Aat least the
following ten points, Firstsit has been reportsd that
students seem to learn at least as well with CAl as with
conventional classroom instruction. Second, CAI can provide

learning and retantion at Jisast eaquivalent to conventionat

techniguess in the same amount nf %time, Third, the computer




instructional ornonram can make logical decisions and adjust
to individual student differences Wwith reaqard to learning
sequences dept h, mode of material, and rata of orogress,
Fourth> the computer can record, store, and manipulate a
wide variety of <data about the student?s progress durino
instruction., Fifth, ths comoputar can raduce certain kinds
of tedious work usualily reguired of tha2 student such ac
mathematical roulines, Sixth, the computer progqram can
integrate and controt 2 wide variety of audio-visual aids in
the fearning programs for enrichmant and motivation,
Sevenths time sharing (a number of students using the <same
computer simultansousty, and parhaps at distances remote
from the computer) is within the capabifities of oresent
tachnoloagy. Fighths 3 hroad ranjze of coaurses c¢can bhe
programmed for CAl» oparticularily in the tutorial mode of
instruction. Ninth, the attitude of students toward CAIl s
gensrally favourahls, And tanth, existing curriculunm

materials can rasadily be usad in Aevajopment of CAJ] courses.

Thea literature also commonliy reports that th

R

advancement of technofogy 1is —resulting in fasters, more
Powerful computers and that the decreasing oper unit cost
Wwill soon bring CAl within the financial reach of most
scthools. For axample, Ritzer and Skaperdas {1C69) oradict

that the CAI research they are engajged in at the University
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fraction of the nresent costs.

The literatures, howaver, may bhe perceitved a3 rather
ohe-sided in tnat most of what has heen written on CAIl has
been wWwritten witnhin the <contex* af edycarntonal research,
gften funded by spacial grants, the findings reported
usually do not reflect the 'real school! situation and may

bes justifiablys open to criticismn by pragmatists.

Project REFLECT (Wastiars 1359), for exampler was
designerd to assess %the rols of CAl in an operational school
satting in thrse Montgomery County schools. The projects
howaver, wWwas financially supsorted by =a US Office of
Education Title [Il grant, This funding included a staff of
efeven CAl and curriculum specialists, This devei{ of
personne! support is untikety to b2 available to tyoicat CAl

use in the ftutura.

According to Dettinger (1953)s the appilication of CAl
Wwithin the framework of the =existing school financial
structure is very unrealistics if not impossible. However,
fecent tachnolonical develonoomants might modify this

Posttion.



262) falt that

Honmo instjtutione wy bl be
attracted to CAl for reasons of prestige or misguided
anthusi=sm."(p. 428) With this approachs, he stateds they
weyn a  high risk of h2ing quickly disillusioned when they
discover the dsarth of off-the-shelf CAl programs avaiiable,
and the times, personnel, and cost required to develop
instructional materials and *to oparate a CAl system." {(p.

427)

In additions it was the investigator®'s oririon that,
with the application of technotogicz2l 1nnovations such as
CAI in 2 real school situation, thers are likely to be many
hidden factors which 30 undetectad during the planning
stages only to show up in the operationatl stages. These
factors c¢an bDe costiy in terms of money, human resources,
and times, as well as leading to frustration and dissention

among those invnlverd,

8undy [1968) summed un the difficulty well:

"One of the current dangers is that
schools will erroneocusly attempt an
invelvament wWwith CAl based only on
faddism or 2 sinceraz2 but naive

understanding nf wh=at is invoived.™ (p. 429)

To determine "what i involvad" and *to minimize the

"dangers™ were among the purnosaes of this study. As a
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V, NELTMITATINN OF THF STUNY

This study dt4d not expiore the effectiveness of CaAl,
nor the attitudess of taachers ani students toward CAI as an
instructional device. The study 2x3mined CAl ha2rdware an+d
software technology and costs only to the extent that this
was necessary to tha purposa of the study, No attempt was
mada to determine thes cost/effectivaness of CAI, The study
ua§ concerned with CA] programs written in  tha tutorial
dialogue mode which werae raadily available through the Simon

University CAl library or ganeratad at the test site.

It is recognized that the study limiter 1ts scope to
secondary schonl chemistry students, that the population
size was refatively sm211l, 2and that the field test of

guidelines involved onily twn schools,.

VI. PLAN OF THE STUDY

The thesis is5 organized in the following way:
Chaptear 11 reviews the existing literature and

a set of o»nr2timinary guicdelines. Chapter 111




outlines
test of
presents

applies

presents

the arogodures wgned in condynting the fiotd
the praliminary guidetinss, Chanter Iv

the rasults of the field tegt and Chapter V

the resylts to tha preliminary guidelines and
a rafined set of cuidelines.
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THE REVIEW NF THE LITERATURE

AND THE DEVELOPMENT OF PRELIMINARY GUIDELINES

1t is recognized that CAl, hecauss of its intriansic
tassisting! and ' instructing?! charactaristicss encompasses
many facets of educational practice and thaory, An
examination of th: extensive literature in the arez of
fearnings programmed instructions, curriculum gdevelopment,
teaching machiness» ani so forth, was consigder2d to »e beyond
the scope of this paper, The available literature was
reviewed therefor=2 with the a2xpr2ss ourpose of arriving at
tha statse-of-the-art recommendations wWith res»nect to the
technical and organizational aspects of ucing CAIl i1n ouhlace

school settings.

This review has been Jividad into tvwo main cateaories;
a8 technical revied and a3an organizational reviaw, The
technical reviaw 135 concerned with *he recommendations, in
light of objectivaes and financial considerationss of the
type of computar, terminals, communication mode, 2and CAI
software. The organizational review 1s concerned with
'teaching personnels student preparation, initizl pProgramnss,

Program developmant, and related 3dministrative concerns.

10



l. Defining Dbjyectives

Nicks Latta, and Rivers {1970) suggested that the first
question to be answsrad when considering the choice of a CA]
system is "what are the system's ohjectives?” They ra3igsed
sevaral questions that reauire an ansWer before prooer
decicions can He made relating %o hardware, software,
personnal, and rascurces. These werea:

"1, Will the school be involved in
develoning instructional materials?

2. Wil there be an
invalvament in research?

3. Who are the students having
access to the system?

4, Which mode of Cal would be most
effective for that student
vopulation?

5. Will CAl be oparatina within
a convaentional l cck-step school
proqgramn or an individygalized
instructicnal proagram?

{p.242)

Dicks Lattas, and Rivers, failed, howsvers, to offer any
Answers to these questions =excent to say that "research"
involves possihly more expanse bhacause of hardware needs and
that program development would rsaquire personnel thus acding

to the expenssa.

11



Havyan {1270} daccrihad cayaral foactors whichs taken

P i

togsther, defined a school?’s nez2d and capacity
system, The nuotzation which follows ©provides

parspective on these factors.

"THE NATURE OF THE SUBJECT “ATTER, Is

a

in a CAI

uceful

1 ¢

something %that can be onresanted in =2 printsesd

format, or must qravhic or audio media he
amoloved? A list of suhjects and thair
characteristics wi b heio to determine

reavuirements for inputf/output media and {anguaaes,

INSTRUCTIONAL STRATEGIES, How Wi i

the

computer ba used in the instructional process?
Which of the following tasks will the systen
performs student problem—solving; *utorial; driitl
and practice; games and simulation;

computer-managed instruction; tecting?

The

appl ication affects requiraments for input/outout

medias, tanguagz2y and responsiveness,

THE AGE AND ABILITY OF THE STUDENTS T0D BE
SERVED, Can *he students read? Can %thev type?
Can they do arithmetic? Can thay 40 aigshr2? Are
thare physical handicaps? Thase factors affact
the reguiraments for inputloutputs, languags, and
responsivenass,

THE NUMBER DF STUDENTS TO ©&F SERVED, Thi s

nuymber will helrp determinsa requirted throughput

{productivity) and storage capncity.

THE DISPERSION OF THE PUPILS T 8FE S ERVEDR,
Are the students 23t in th2 same comclex of
buildings? Are they in the sams town? Dispersion
mainty determines the gcommunic2tion link between
the input/ouytput terminails and the processing

unit,

PREPAREDNESS OF STAFF, How expe2rienced

is

the school staff in computer programnings teaching
Wwith the computar, cperating and maintaining
computerss» atc? Ar=2 *there persons on the staff
who can train others in thase areas? Widl it be
possible to hire 2 person wWwith the necessary

12



training and experience Yo m2ka up for presant
deficienciasz? The degrees to which ths staff is
seltf—cyufficient wili heilp to determine the amount
of outside suprort reaguired,

THE EXPECTED LONSGEVITY OF THE CAl PROJYFCT.

Is thes an axploretory orogram #with 2 very tenuous

future or is there a goo0d nossibilty that CAIl will

still be In use in» say thre=2 or four yearsg?

Proaram tongevity has an important bearing on the

Wway in which computer sarvices are 3acqguirsds
regardless of the nature of the sarvices.
{pp.14-15)

2. The Computer

There are basica2lly two computer systems for use in CAl

e 0DOne system is 3 computer zonfiguration totally 1edicaterd

to CAI. An examoiz of such 2 system was usz2d in the
Stanford Project {Atkinson and wWilsons 1969) ., Catted the
I8M 1500 systam» the  zomputer 15 capable of serving

thirty-two terminals atmost simuitanzousiv. A similar but
much larger system is the "Project PLATO"™ computar at
University of Itlinois which can thaoretically serve four

thousand terminals, {Wongs 1970).

Tha other systaam is the multionle access system which
utilizes 2 asnaral PUrpOs32 CoMputsr. The computars, often
treterred to as a "time charing systam", dadicates a portion

of its computing facilities to C&al, Fxamples of such

Computing systems are in use at Harvard (Stolurows 1969) ang

Simon Fraser University {(Lowary, 1978). The main difference

13
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not so much a matter of the technical configuration but of

the financial imolis2ations associated with each,

A computer system can =2ither be purchased or leased,
In the <case of thes computer heinng dedicatad exciusively to
CA]l use the computer often resides in the school or 2t least
within the school district. In such a <case the relative
merits of purchasing or lsa<inga are of considerabie

significance.

Haven (1970) orovides 3 review of the advantiages and
disadvantaqges aof purchasing or l2asing a computer. He
stated that one of the advantages of purchasing or leasing =2
computer systemnm is that the computer equipmrent can be
matched to the i1nstructional renuirements, Furthermore» he

stated that one may =snjoy flexihility in altering the system

to meet changing instructional reaquirements. He also
considerad accassibility to tha computer itsetf 2<¢
particulariy desireable n teaching computer science

programs,

Haven also listed s=veral disadvantages with the
outright opurchase or lease of a computer system, Firsts

there ic a retatively large capi%tal invastment, particularly

14



purchas2 2arranazaants, S2oond, 11ven  ranid changas  §n
computer technolony the school may face the problem of
obsolescence, Third, in addition to ohysical space
requirementss powers and air-conditionines %the school ic

facad with personnal and servicing considerations.

T

In brief, Haven suggested that a schoo! should not buy
its own computar if it plans to run the machine oniy a few
hours per day or for a3 short-term oproarams beciuse the
costs-benefits would be auestionable and because it mny be

difficult to maka an 3adeguate recovery of costs through

latsr sale.

Margolin and Misch {1370) sugoested that "iunless a
school is vary largs, it is usually lass expensivae to rent
service on someone else's computer on 2 time-sharing bHasas

than to lease or own a computer for the use of the school.™

Post (1970) recommendad %*ha use of 2 time-—sharing
system and in affact racommended against either
purchase/ lease ot the establishment of A computer
installation dedicated exclusively to CAI., He stated the
followina advantages for time sharing. Firsts tims-sharing

is the most common mode among 2xparienced school users and

15



is virtually universal among schonls charting out with thaeir

tfirst computer instattation, Sacond, the cost of

time-sharing makas it ideal for sm=211 initial projects. The

school's committmants are At on a monthly basis;
tima-sharing syopliers usa month~to~-month contracts,
terminal rentals are tvypically month—to—-month, and
telaphone-1line arrangements are monthly 3s wWell. Thirds

Post felt that a school required onlfy a2 few weeks to get
started with a time-shared CAl system, Fourth, it was
considered as A major =2dvantaages that no initial capital
investment was required and that there should be no
difficuity removing terminats and cancellino contracts.
Fifth, time~-sharing is suited to interactions betwsen
student and computers, that 1s» students are given immediate
attention from the computer resutting in a "dialogue”., Time
sharing systems 2re designed to respond to short i1nputs,
raoasponsess, and auestions from the students rather than heing

dasigned for lenqthily data-processing jobs.

Post went as far as tn suggest the types of
time-sharing faciltias that a school might utilize, These
were colleges/universities, co—operatives, and comme frcial
suggestad that the colleqges and universities would psrh=2ps

be the chaapest sources of computina safrvice.

15



The literature indicated that thers arz2 bhasicatly two
types of input/outout devices for CAIl.{Haveans 1570) One is
the teletype terminal which rasemhies an alactric
typaswriter. Tha other is a cathade ray tube (CRT) terminat
which displays tna text matarial on 2 screen not wunlike =2
telavision screen. Tahie 1. provides a comparison of

tetatype and cathods ray tube terminails,

TAZLE 1.,

COMPARISON OF TELETYPE AND CATHODE RAY TUBE TERMINALS

—teletype— -cathode ray tube-
input: key stroka2 key stroke/iight pen
outnut: hard copvy typed visual eleactronic displiay
cost: 380-130 per month $150-300 per month
lina connection: hardwired hardwired
telephone telephones {may require more

than one 1tine into computer)

print rate: 180 wpm 40C wom

misc: noisys; readily availaple auiet; not so availahle

17



Tahtie 1, ciygoects that thoe main adyantaga
tearminals over c¢athode ray terminals is the hard copy print
out. Hard copy 2ltows the student to take the intsractions
which he had 4ith the computer for further anatysis by
himself or with his teacher. This fasature woulcd =apnasar to
be vparticularly usefyl in the ara2a of problem solving. The
cathode ray terminal, on the other hand, doess not provide a
har4 copoye. The information on the screen is electronically
generated and is repntaced when new information 1s received
by the terminat. Some cathode ray terminals can be equioped
with ftight pens which enable the student to respond by
pointina the ftight oen at the answar., The Stanford CAl
project {(Suppess1969), for example, wuse?d cathods ray
terminals with light pens for the students in the first to

fourth grades,

Another advantage of cathode ray terminpals is the sp=ed
at which they display informatior on the screen, This
becomes a significant factor «f much information is %o bte
presented., Drawingss chartss, and diagramss for example, can

be disptayed much more guickly %than on teletyps terminais.

J'Nead (1970) suggested that schools should rant not

only computer time  but also teletype terminals using the

18
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further emphasizad *that the rantal 3aporoach afforded the

(94

filexibility to enlarge or diminish h siza of the (Al

{D

system according to demand.
3, Terminal-computer Communication

Two common means of connecting the terminal to the
computer are through the use of "direct wire"” connections or
by the use of existing tela2phone circuitry. According to
IBM engineerssy the direct wire connastion 1s feasible only
if the distance between the te;minel and computer is less
than one thousand feet, The cost of <cablse and tost of

sigqnal factors hacome prohibitive heyond this range.

The =advantaqge of the sacong method, telephone
circuitrys is apnparent when one considers the possibility of
connecting a terminal to a computer from virtually anvwheare
in the world where televhone communication exists. The
apparent disadvantages are the reiatively high communication

charages and unraliacility nf teiephone circuitry.

19



A B 8

Charles Fryes {195R) stated that computer l2anguages fall

into four general cli=assifications: {1) conventional
compiler languages; {2) adanted conventional compiler
lanquages; {3) interactive coamputing and dicplay langu=aqes,

and {(4) specially devised instructional authoring {anguages,
Comouter Assistad Instruction Ja3angquages are categorized
under class four in this list. In genaral, these languages
include capablilities for buitding and administering
instructional seguences. Thay monitor the studentt's
activities, collact and store performance recoardss, and then
make the information availabla to authorized persons. Frye
listed twenty—%two CAl languages at the time 0of his reviaw.
He stated that "the state-of-tha-art is changing so rapicly
and Adorcumentation is 30 sparse *%that a fully adsaquate

appraisal of the many fanguages is impossible.”" {p.34)

Fryve also remarxed that "thes bYHetter the agreement
batween the design objectives of the lanauage and the
application for awhich 1t is being used, the =2asier it will
be to learn™ (p.44). Frye listad several factors which were
considered important i1n chogsing 2 fanguag2. These were:
{1) Fase of le2arning~-- does the design of the fanguags and

its wusers agrea on sts apolication? (2) Ease of use—-—- 1is

20



3 . .
the 13anju3ge uUse

(]

L PN o &
FORE 35> I B 4 B

L d -
i a

[¢]

-
i

Py ~
D A

"

..-'
,.
¥

o] lomAArunna
H S s 2N GUZ g

0]

-
a2

&

4

should have arrfor d9iagnosiss fiexibilty to manipulate
materials for tha purocse of editing and dabugging, {3)
Neerd for record Xeeping-- is i%t necessary to have racords of

student-compuyter interaction? (4) Language documentation--

is tha 12

nguaoe sufficiently experizance? s0 that 'hugs' have

been removed? {5) Apolication-~- how will the 1anguage be

used? {

5} System support— does the computer sarvice have

the necessary hardware and software to support ths language?

Tha
reliahili
manufactu

underesti

literature makes many references to comouter
ty. Nattinger {1960) wrotes '"The major computer
rers now freely admit that they have consistentiy

mated the Jifficultias to b2 overcoma In developing

complax systems." (p0.187)

Optle

This

(19569)

r (1968) reinforced this concern when he stated:
"The history of the devalcopment of computer
hardwarse, softwarss and applications has heen
charactarized by 1) tataness 2) rescheduling
3) cliff-hanging finales &) substitution of
interim varsions for the promised ones %) the
substituion of a "phase 1" goal for the full
goals or 5) the on=-tims dstivery of the
promised system in a varsion whose guality and
rejfiahlility were toc poor to  allow system
usage." (»p.32)

unreliability manifeste+ itself in Diamond's

study where he reported "IDAI systens have a

21
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raputation of unreiiability which caused much frustir:

leading often to a poor attitude toward CAI."™ {(p.4)

5. Costs

The literature was found to be vague in the area of CAI
costs. Siltherman (1969) identifisrd four main arsas of
concaern for CAl costs. These were: 1) the computer
hardware; 2) t2rminals; 3) communication; 4) software anc

support resoufrcas,

Kopstein and Seidal (1948) made a comparison bhetween
traditional teaching costs and CAl costs. They arrived at =
ratio where CAI cost tten times as much as "traditional"™
teaching. Bitzer and Skaperdas (1949), on tha other hand,
pradicted that the PLATO system =at the Upiversity of
Ittinois will orovide CAI at the same or less cost than
traditional instruction. Oettinger (1969) pessimistically
stated, however», that one can easily "perform mathematical

trickery to the statistics™ (p.190) to make CAI costs look

i)

teasihle, Duhl (1970) was more direct with his remark about
CAl costs. He flatly stated "nothing new or better ever
costs tess in our society."(p.231) Macbhonald {(1970) and
Sitherman (1949) would possihly take exception %to Duhi's

statament. MacDonald anticinatiesd 2 reduction of cal costs

22
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as ths har Awars notcgy aivanc .
miniaturization of computer circuitry nromised to bring the
hardware costs down racidiv 1n the future, MacDonz2ld
stated, howevers, that in spite of anticiprated hardware cost
reduyctionss the orice of tha current hardware has heen

roudhly estimataed 2s only one-fourth the total cost of =&

school computer svstem.

Fultly aware of the foreqgoing discussionss» Kropo (15370)>
howasvars, warned "tha current ohsession about cost bhenefit
and effactivenass might oreciude explorinag th2 wuniaue
capabilites of the computer for assisting the instructional
process."(p.215) He further stated "An equaliy exasoerating
aspact of this cost obsession is udsing 'presentation time!
as the criterion measure for judging effectiveness of CAIl.
Educational achiavement seems to he ignored as 3 releavant
criterion, It =iaht ne ianored bhecause A dotlar valuye
cannot be attached to its a fact which industrialists
discovered durina the {ast few vyears and educators have

known for centuries.{s.215)}

Post (1970) stated that there are three distinct
monthly costs for the time-sharing user: the computsr, the
terminal, and tha telephone tine, He 1dentified two mathods

by which time-sharing sarvices can charge for computar time,

23
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only for what he uses. The othar method is a flat rate for
the month, offaring *he user "untimited” service for one

price.

Three variable charzes were identified by Post. First,
there is the M"connect time", that is, the time the terminal
is connected or "on—-line" to the2 computer regardliess of
whether the terminal is "active” or not. Second» there is
the Centratl Processing Unit taime (ZPU)» that iss the
tthinking!' time required by the corputer to axecute a2xchange
batwesen the studant and the computer. And finaliys there is
storage, that is» the amount of information storage reguired

by the student.

Furthermores Post estimated teiephone service to be
one-fourth to one-hatf of a school's total monthiy CAI
costs. Two tvypes of telephone ssrvice were cited, First,
the use of private or business linas; and second the use of
a dadicated line, Th=2 cost of the former is the same as for
ordinary telephone subscribers, The cost of the latter
tends to be a f1at rate charge bas21 on the distance between

the terminal ane the computer.
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The nrganizational qguidelinas »n2rtain to personnel and
organizational factors. Persnnnel factors are those that
Wwill assist administratorss, teachears, and students in the
use of the C(CAl system, 0rganizational factors are those
which will aid in making tha CAl system accessibie to the

students.

1. Teaching Personnel

Kropp (1970} stated: "Many innovations havinao
considerablty 1=2ss potential imoact than CAIl were stiliborn
because the inncvators fajled to take into account their
probable effects on the host's organizztions ©power
structures, roless socioloagical and osychological forcess and

sources of human satisfactions.” (p.203)

MacDonald (1370) warned that administrators considering
the impiemantation of CAIl must bs oreocared to conduct =
weil—-planned program of orientatinn tn advance of its
expacted use in the classroonm, She reflected on the example

of Fox Lane Middie Schools Balfors N.Y. where the teachers

25



use the system hecause "administrators fairlad recogni ze

teaching techninques demanded new patterns of

classroom organizition for the taacher."

sugjested

possibles volunteers be selected for CAIl orojects.

They feit that nothing could hinder sucness so much 2s using

reluctant "draftees", The training of voluntsers

diractly involved with the implamentation of CAIl should

include a visit to a

operation extensive workshops training

pPrograms,. Furthermore, strongly sugnested

administratorss Leachers, students, and parents who will

involved impltementatinon of CAIl should o2 prepared

in advance. They wrote: individuals who

af fected oroperiy
initiated introduced to the medium,
vulnerable to sabotage,”
davelopment
implementation will proceed hazardously without concomittant
aducational structure and the professional

.rolas of virtually at|l personnat.”

26
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the effect of CAI on the teacher?!s role in the ciassroom.
Hansen and Harvey (1970) wrote that teachers must be
prepared for a rolte change. From praliminary studies they
observed that in a CAl ciassroom, the tesacher apoesared to
perform fawer information presentation functions. Because
of the immediats feedbacxk features of CAI, the teacher also
performed less the corrective role. The teacher became more
involved, they reported, in guiding individual studesnts and

in promoting discussion.

Hiltl and Furst ({1963} <compared ¢the rote of the
conventionalt teacher and the role of the CAIl teacher by
field obsarvations. They revoorted that compared Yo a3
conventional classroom the CAI taasher needs to oprovide
significantly =255 corrective feedback. Furthermores they
found interchang2 between teachar and student in a non-CAl
class to be directed primarity at the whole class or at
individuals wWwithin the totai class. In contrast the CAI
teacher seemed to have not onlvy more 1nterchanaes with
individual students but a greater wvariety of kinds of
interchanqge, Also 1t was report2ad that the nature of
"informing” talks was different. The non-CAl teacher mainiy
provided information 2hout content, The CAl teacher

provided inforaation about learning procedures, This

27
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apoz4ared Lo be in  agre2mani wilh  Lh= obsarved tvyeaes of
questions CAl students were 3s5king; namely processing
questions and not necessarily subjest matter nuestions. It

was furthsasr reported by CAl teachers that CAIl students could
be left entirely on their o4n more often than these students

in a conventional classroom.

The foreqgoing titarature sugaests that CAl has a
definita impact on the role of ths t2acher. The fiterature
failss howevers +to suggest direct means of achieving this
change in role. Furthermora» tha literature failts to
discriminate the diffarent tevels of CAI involvement which
would have a3 diract bearing on tha d=2gree of role chanae the

tzacher should undertake,

Fitzgibbon and Grate {1970) commented that,

"One nof tha higaest handicans to moving ahead
in the use of CAIl and the creative apolication
of computers in the classroom is the adharence
to traditions» the nead for close and
continuous reilationshio »Hatween child and
teacher>» the teacher as tha sole nresenter of
cours2 contents, and "teaching is an art," As
tong as thesa concepts dominate the
educatinonal scenas at laast Wwithin ths
confines of tha classrooms, 1t is au=astionabie
that efficient and effactive new methods of
teaching will penegtrate very deepoly into the
mainstraam of education in this country." (0,221}

23
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{1970) findinas may he aopropriate, He reported that

initially it would be wise to buirid up local expertise in
cAl application whera oossibla by utilizing reaadily
available eauipmant, 0Once %sachers had {earnad to use the
systems it was found that most of tha2 threat was removed and

that resistance turned into support.

Considering behavioral change in teaching personnel
genaral iy Watson (19567) wrots thaot resistance to changse

depands on several factors. These ware:

A. Who brings the change?

1. Resistance wWill he {ass if administrators,
teacherss bYoard membderss and community | zaders
feat that the proj=act is theijr oWwn--not one
devised and operatad by outsidars,

?. Rasistance will he less if the project clearly
has wholeheartzd supocrt from top offizcials of the
system.

3., What kind of change?

3. Resistance w#ill be laess if narticipants see the
change as raducing rather than i1ncreasing their
presant burdeans,

4, Resistansce witl be lagss 1 f the nrojact accords
with vatuas and ideals <hich have fong been
acknowladqg2d4 by participants.

5. Rasistance will be tess if tha program offers
the kind of new experi=snc2 which interests
participmants,

29



6. Ra2sistance w~ill he (rss if participants fas )
that thejr autnnnmv and fthe)r capurity (= naot

threatened,
Ce Procedur=2s n instituting ching=.
7. Resistance will he iess if sarticopants have

dotned 1n diagnostic efforts Iaading them tn ajree
on the basic prablem and to fes) its importance.

istance will Ha fess if tha oroject is

8 t
a by consansual group decisinn.

9. Resistance will be reduced if proponents Aare
able to emphathize with opponentss to recognizsa
valid objections and to take steps %o ralieve
unnscessary fears.

10. Resistance will be reduced if it 15 recognized
that innovistions are likely to be misunderstood
and misintarorsted, and 1f provision is made for
teedback of percaptions of tha project =z2nd for
further ciarification as nasded,

11. Resistance will b=a reduceq if participants
experience acceptance supports trust» andg
confidence in their ralations with one anoth=ar,

12. Resistance will be reduc2d if the projrct is
kept open to revision =2and reconsideration if
2xXpRTIence tndicates that shrPnges would ba
desirable.

Do Climate for change

13. Readinzss for chanae gradually becomes a
characteri1stic of certain intividuals, groups»
organizationss, and civilizatiocons, They no longer
ook nostaigicalliy at a Golden Age in the past hut
anticipate their Utopia in dJays to come, The
spontaneity of youth is cherished and innovations
are protected until thev have had a chance to
astabl ish their worth. The id=2al is more 2and more
sesn 2s possibie. (n.22-23)

Trow {1963) suggested that the ohjectives of the use of

an tnnovative teshninue should be dafined by the teachers.
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2. STUDENTS

Littile information could be found relating to sascondary
student preparation for CAI. Perhaps the easa 1n operation
of the CAI system from the student's point of view may have

contributed to this lack of information.

Longay Murnhy, 2and Wenaart (1963) reported that 387 of a
group of 132 students (89 hiagh schools 59 college) using CAI
to Iearn about the theories of data processing found CAI
enjovabie, Nine per cent falt 1t w2s monotonous, mechanical
or impersonal, One oarcent found theifr concentration
ardvarsely affacted pyv difficulties 2ncounterad in operating

the terminal.

Yathis, Smith and Hansan (1970) indicated that lack of
typing knowledges did not cause 3 negative attitude toward
CAl. Baitzer and Boudreaux (1969), howevers, reported thet
knowledge of 2 standard typewritar «keyhoard enabled the

students %to work more rapidly.
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University utslized a CAl oprogram which introduced the
student to the function and procedure of CAl. {Wongs 1968)
This program appaared to be very successful not only in
teaching students the basics of CAl, bhut also in developing

an initial posttive attitude toward CAl.
3. CAI LANGUAGES

The intent of this study was to utilize CAl in the
"tutorial mode"™ of instruction. It may provide a useful
parspective if a description of the main categories of CAl

use (s given.

According to Post (1970) the use of computers n the
classroom fall=s intn five m2in categories, Firsts, he
identitied the wuse of CAI as 3 drill-master. Undar %the
control of 2 previously orepared proarams the computer will
exercise the cstudent in mathematical skills. Seconds CAl
may be used as 2 desk calcuiator. nder the <control of =2
previously preniared programs the computer will perform
tedious calculations to expedits thes student's progress
through mathematical operations, Thirds, CAIl may be used 3s
a simulator. Undeer the control of a previously praopared

proiram, the comoutar will simuiate in the classroom "real
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Fourth, Post identified the use of CA! as a tutor, In this
modes the computer will engiqge the student in 2
gquestion-and-ansWer dialoque designed to aid him in the
formation of concepts and develooment of skills, Fifth, CAl
m2y be used as a2 problam solver, The computer may serve as
A sophisticated tool to be programmed by the student as an

exercise in algorithmic thinkina,

As mentioned previousty, It was the intention of this
study to wutilize CAI in the fourth mode, namely tutor or
tutorial dialtocue. The tutorial mods lends itself to the
taaching of concepts whichs in view of the maturity of the
students and the subj2ct matter, aprears to bhe aporopriate

for this study.

Mathis, Saith, and Hansen {1070) suyggested that
"initial proaramns which are hug-free, retevant and allows

attitudes toward CAI at the outsat." {(p.46)

These authors further reported that among <college
studentss, the magnitude of attitude change was cdevendent on
the kind of initial CAIl exparience they had. Students who

had familiar and relevant CAl programss, and made few errors
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positive attitudas to CAl.

nDiamond {1959) reported that negative student atttudecs
towird CAl resutted from boredom and from proaram "huas", or

design faults.

Kropp (1970) stated that the absence of instructional
software +s 2 critical limitation. He criticized the
devalopment of CAIl as being "one—sid2d" with the emphasts on
har dwar a, Ha wrote: "fducators from pubtic schools and
higher education and content soacialists must be brought
into the mainstream of CAl davalopment because their
abitities are pracisely the ones industrial participants
seem to lack."{p.215.) He further criticized the existina
CAYl 1anguages as "very orimitive” and severely tintt the
auality and sophistication of instructional materials.
Parhaps this concarn prompted Duht {(1972) to state that "the

most expensive and obviously probiamatizc issus is softwara."

(p.232)
Twn main indexes of pranarad TAl ofograms were
identified. Thase were "Fntef=axk™ (1969) and "The Index of

Comoputer Assistaed Instruction” (Lekans 196G),
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A

From his findings in

O'N=atl (1370) indicated
individual teachsars should

devalopment,

This findiny may give

{1959) freguently obssrvead

the Kansas City CAI oproject,

that taachers fett strongly %that

he involved in CAl curriculum

some clue to why Duncan 2nd Stack

that LAl was not effectively used

in many schools hecause the CAl curriculum was generaliy out

of ohase with that of the schoo! in generat,

Suppes, Jarman», and Erians (19463), howevar,

offered =a

sobering statistic. He astimated that for evary hour of CAl

instruction at the

author programing has taken placa.

student

terminails over 100 hours of

To overcome this awesome

ratios the SFU Chemistrvy proj2ct emploved undergraduate and

araduzte studeants to

curriculum by performing the tima—zonsuming tisks of

assist

orofessors developing CAl

actual

proaram entry and of de-bhugging.

ADMINISTRATION

Very {ittle was gleanad from tha

sugqgestions

such 39S

titerature regarding

fozcation of terminals in
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Most likely %the use of common sense 15 assumed for these
concerns, It was interasting to not2 that Duncan and Stack
{1970) reportes that ‘the teletype terminal is a2t least as
noisey 25 an electric tyrewriter and conseauantlys, may he
very disturbing, Thi1s comment 3opears to give basis %o
Post's (1970) suggestion that the terminal should be housed

in 2 separate room with a door.

O'Nsal {1967) suggasted that the use of monitors in the
terminal area would not oniy be heneficial to students who
may require assistance in the op=2ration of the terminal and
the CAI systems Hut beneficial to ths organization of the
terminai area. The monitors would police the ares to
"oravent the monopolizing of the terminals by over-zealous

students.” (p.10)

O'Neal referrad to the flexibla schedule school progaram
as an ideal ‘timetable for the eoffective wuss of C(Al,
Cavanaugh (1971) wrota that moiduiar scheduling provided
greater time flaxibilty for both teachars and students., In
barticular, its use resulted 1n more student free fime and

increased student use of resource facilities,
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Post {1970) stated that the idsal numbst U Larmin3sis

&l

is in the ratio of one tarminal per fiva studants. Thiss of
courses appears Yo b2 unreztistzic for mos%t schools because

of terminal and line costs.

THE DEVELOPMENT OF PRELIMINARY GUIDFLINFS

The literature states that the objectives of the CAl
system shoutld be clearly defined, The ohjyjectives of the CAI
system in this stuldy were therefore: (1) The system wiil
provide tutorizi dialogue CAIl programs in Chemistry in the
area of remedial and enrichment lzarnina, (2) Programs are
intenderd for secondary chemistry students in grade 11 and
12. 3) The system witl provide orinted copy of
comouter-student interactions. {4) The sponsors of the
project will encourage dsvelopmant of CAl programs. (6) The
system must be capable of utitization by an inexoserienced

staff,

In view of the objectives dafinad for tha use of CAl in
this study and in light of the revizw of the literature, the
following set of 1nitial auidelines was developed for this

projact.
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(A) The Computer

Guideline 1.," Rant computing service on 2 time~sharing basis

from 3 general purpose computing facility." {Haven, 1970;

Margolin and Mischs 1970 Post, 19£(£9.)

{B8) The Terminal

Guideline 2., "Rent teirtvpz terminais that can be easily

connected to the computer,”™ (QO'N2ats 1970.)

{C) Tarminai-Comouter Communiceations

Guidetine 3, "Rent Leiephonz data service from the eaxisting

public telephona network to orovide a communication link

betwesn terminal and computar,.”{N'Neal, 1370)

(D) The CAIl Language

Guideline 4, "Caploy 2 w2l developed and rel iable

instructional authoring languaga.™ {Fryes 1968; DOplers

1968: Diamond, 1359.)
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II. ORGANIZATIONAL GUIDEFLINES

{A) Teacher Prepiration

Guideline 5. "Teachers should be made Ffully aware of the
concepts, capabilities, and timitations of CAl by means of
introductory workshops." ({(Kroops, 1970; MacDonalid, 1970:
Dicks Lattas and Riversy» 19705 Hansen and Harveys 1970; Hill
and Furst, 196A9; Fitzgsbbon and LHrate, 1970; ND'Neal, 1970;

Watsons 19£7.)

Guideline A. "An enthusiastic teachar voluntaer shoutld be
chosen Yo perform local coordinating dyties and liason

duties,”™ (0'Neatl, 1970.)

Guideline 7, "T=2achers should be involved in defining the
ohjactives of the CAl system in their particutar school .”

{Trows, 1963)

{B) Student Preparation

Guideline 8., "™No necessary preparation is required except

for instructions on how %0 use the CAl system. A CAl course

on the use of tha CAl svstem should suffice.™ {Lcwer, 1970)



-~

Guitdeline

indaxes of CAl course

materials should be made for possibie sources of courses,"

"Entelek",

Kropns 1970.)

Guideline 10. “Initial programs

"hyg~free"™ minimize

error."” {Mathiss angd Hansenos

Program Develoopment

Guidetine 11.

"Taachers should bhe

should »e relevant and
opportunities for student

jate; Diamonds, 19569,)

tnvolved 1n devaloping CAI

proarams for their curriculum nasds,”™ {(T'Neai, 1970; Duncan

and Slacks

Guideline 12. "Taachers and

togethar authoring

provides curriculun  materi2l

strategy student assists

CAl programming debugging. "

level students should
tezm whersby tha teacher
ani teaching/iearning
hy performing the actual

{SFU Chemistry orogject,
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(F) Asministrative Concerns

Guideline 13, "Tha terminal{s) should ba located in = rcom
with the followinag features., First, the room chould be

easily accessibi=2 to student wusers throughout the school

day. Second, the room should be locatsd in an area whaere
the noise from the terminal wiill not itnterfeare with
surrounding teaaching areas, Third, the room should be

sufficientily large to0 include not only the terminal and
chairs but a2lso worktabless resourca materialss, and a table
an? chair for tha student monittor."” *(C'Neai, 1970 Duncan

and Slack, 1970)

Guidsline 14, "Tha schools should be on 32 oprogram such as
flexible modular scheduling which allows students z2ccess to
the terminal throughout the day.”™ {(O'Neail, 13702 Cavanaugbhs

1971.)

Guidetine 15, "Volunteer students should he recruited to
perform monitor duties wherein they assist students with CAl
routiness maintain the %terminail room in goot order, note any
proaram difficultiass, and "ragister" students for CAI

courses.™ (0'Neal, 1970.)
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refinement of guidelineas sacondary

foregoing oreliminary set of guidelines was

devaloped from the reviawed titerature and with

intended syastem under consideration.

Jisted numericatly as distinct guideliness,

recognized that the guideiines war= indepandent of each

howavers

guidetines seoartelyy although

intardependence is discussad in Chanter

42
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APPLICATION 0OF PRELIMINARY GUIDELINES AND DATA GATHERPING PRAOCEDURE

This chantar outlines the procadyre hv which the

preliminary guiid2lines were apptiad ¢to

of

he rsal e=chaol
situation to assess their appropriateness, The selaction of
schools and the apptication of the preltiminary aquidelines n
the schools =ar2 described, The chanter concludes with =

discussion of the data gathering orocedures.

I. THE SELECTION 3F SCHIOLS

Two senior sacondary schools in BR,7, were sought for
the field t}ial. It was considered desirable that one
school be within tha Greater Vancouver area and the other
school be tocated somewhere 1n the interior of 8.C. in
order to provide an adeduate 3ssessment of the probliems of =
CAl facility served by =a central computar which was a
tonsiderable d1stance away, 2esources did not permit

involvement of more than two schools,

The schools selected were Zetarmined by racuirements of
the guidelines thamselves, In »particular, the folt cwinc

criteria wer= used. Firsts the school board and
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administration nad Lo pe suppofiive of LTh= projeci. Seconcds
the population size of the chemistrv students in each school
had to be of sufficient siza to justify the ase of CAl andg
to oprovide sufficiznt student participants, Third, %the
schools had to ha wilting to comnit physic2t space for n
terminal Aarea., Fourth, the schools had to orovide relersed
time for a teachar to bszscome a Incal CAl Mcoordinatnr,”
Fifth, the school program and schadule had Lo allow adenuate
CAl wutilization by the students. Sixth, the teaching staff
should be 1n suonort of the concept of teacher-student

authoring teams for CAl oronram devalopment.

Nt the sevaral senior sacondary schools that were
considered for th2 porojects the two schools which best met
the criteria were Handsworth Secondary School and Kelown=z

Secondary School.

HandsWwarth School is locate? in North vancouver
approximataly fifteen miles from the computar. Sitursted in
an urban middle class communitys the school offers both
Junior =2nd senior secondary education to its 1100 students,
The Chemistry oroaram involved thres teAachers sarving

approximately 109 students in Chem 11 and Chem 12.
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milas from th2 university in the town of Kz2lowna. 7Ine of
two sanior secondary schools 1n the Xelowna Schopl District,
it serves a stud2nt oopulation of 2400 day and evening
studentg, The Chamistry oroaram involved three tz2achars

sarving approximitely 90 Chem 11 and Chem 12 students,

I1. TECHNICAL RESAURCES EMPLOYED IN THE STUDY

1. Computear

The qgeneral purpose computer at Simon Fraser
Universitys Burnabys, B.C. was used for this study. An IEBM
350 Modal 45, it orocassed on a time-shared basis the
academicy administrative> and instructional nesds of the
university community. [ts rcomputing and storage facilities
were of sufficient size %o have a surolus caprcity to meel

tha needs of this project.

2. Terminal

The terminatls used in this study wers 1BM 2741 tetetyoe
terminais. ReaAdily available and reistively inaxoensive
($100/ month ra2ntal aIpproximatety) *hese terminals were

“chosen because they Wwere easily connacted tn the cnmputer,
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One terminal was placed 1n Keindna Secondary School ond twe
wera placed in Handsworth Seacondaryv School.
3. Terminal-Computer Communication

The telephone service of %the 2.C. Telaphone Company

was rented as the communication link bestween the terminal
and the computer, "Dedicated" ltines costing aporoximately
$2.50 por miles per month were soecified, Two data couplers
{ons for the terminal end, and on2 for the computer end)
wara regouired on each line at a rental cost of $35.00 per
month per coupl2r. It was this communication cost which was
the major limitation on %Yhe niyabar  of schoo i sites and
numser of terminals used in this stuly, (S22 Appendix A for

cost as guoted hy B.C. Talephona Co.)

4, CAl Language

The CAI 1anauage that was in use by the SFU Chemistry
exploratory oroj=2ct was mades ayailable for the studv, XKnown
as "Coursewritar 111, Varsion I»" tha 13M developed language

was considered one of the bhest CAIl lancuages 23t that Yime.

niagram 1 i llustrates the nomputer-terminail
configquration. A more complete description of all t he

preceeding technical resourcas 15 available in Apoendix 8.
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Diagram 1.

Schematic of S2condary Schoel Terminals and Simon Fraser

University Computer Centre,

KELOWNA SECONDARY -

7]

£

() 200 'telephone!

\F miles

HANDSWORTH TERMINAL
SECONDARY 2

TERMINAL
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ITl. HUMAN AND ADMINIS

1. Teaching Personnel

A one day workshog was qiven in each <chool according
to the qguideline spacifications, Teachers other than
chemistry teachers were also invited to participate in the
workshop. No taerminals were avatiablz an the fieid at the
tima the wWworkshons wWwere given . Howevers, teachers were
givan an open invitation to SFU for a 'hands-on' experience
Wwith the Chemistry system, A motion picture film of the SFU
Chemistry CAI proyect was presented along with overhead
transparaencies outtining ths concepts of CAIl., Coursewriter
manuals were issuzd and simulateq programmings were
parformed by the participants, Upon 3aining insights intoe
CAlI the teachers wers asked how CAI might best be wused in
thsir school. An unanimous decision on the part of toth
schools indicated that the %eachers perceived CAl as a
fearning =2aid and that it wouild be usesd voluntarily by both

teachars and stulents,

Local CAI coordinators wera identifiad at both schools.
The HandAsworth coordinator was 2 Chemistry teacher and wWas
givan the eqguivalant of a hajf-day per week to perform his

duties. The Kelowna coordinator was a Mathematics teacher
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and was given ona extra spare period per pDiock for his

duties.

2. Students

Students were adviserd via classroom announcements that
CAl was =availahle on a voluntary hasis to assist them with
their studiaes in chemicstry., Teachers a2lso recommendad CA4l
to students and aavs them assignments on 1% 1n some cases,
The T"INTRO"™ programr» used Wwith the SFU students to provide
instructions on how %o uyse *he CAl system, was also made

available to the secondary students.

3. Ini;ial Programs

Six chemistry programs were m3ade Aavairlable of which
three wWere obtained from the SFU Chemistry Department CAI
library. The other thrae proarams were developsd hy two
Handsworth teachers over the summer break precading the
fField study. The SFY proarams were selscted for the
appropriatenass of thetr content argd their reliability.
Appendix (C) lists the names of each programs a brief

daceription of its contents and 1ts sourcse,



4. Program Devzliapmant

Eiaht Handesworth grades 11 and 12 students volunteered
to assist teachers in develoning CAl proarams, The three
Handsworth Chenistry teachars f2scondad to the
student-aut horiny team apeproach and develored oprograms

covering aspects of scirence.

Three Kelowna teachers and six senior students formed

programming tsanms, Procrams were Aattemptoad in subjects
ranging from biology to 2nqlish drama, Howevers only the
hiology program was completed, Appandix (D) lists the

student—teacher authored programs and the school where they

wer2 authored.

5. Administration

The Handsworth terminal area Was a partitionzsd off Aarez
of the science tab preparation room. CTonsidered centrally
focated and accessible to the students, *he room was of
sufficient size to house th2 twn tarminals and work tables,
{See schematic Jiagram of schoo!l and {ocation of terminaisy

Appandix F.)



The Keiowna fterminai area wWwas a cofnar of a book
storage room across the hall from the chemistry labs,
Bec3ause of the books, the room normally remained {locked,
The key was available from the school cffice to authorized
persons {teachsrss 2uthors, monitars). {See schenctic

diagram of school and {ocation of terminal, Aopendix F.)

Handsworth ran on a3 flexible modular schaduled program
whereas Xelowna w2¢ on a semester/block svstemn, In both
casasy students were told to use the CAl system on a first
coms basis but a limit of ons hour per student sesstion wRe

imposed.

Many students volunteered for monitor duties. At
Handsworths the twelvae monitors consisted mainly of arade
eight students., Kelowna's tan monitors came from gracdes ten
and eleaven, A schecule Wwas posted 2t each site Lo ensure

monitor coveraqge at all possible timee,

111, DATA GATHERING PROCEDURES

Several methords wero used for the gathering of +data.

These included Aanalysis of comouter recor:d print-ocuts,

intarviegws, auestionairss, and observations.

51



1. Computer Data,.

The Coursewriter language had saveral bhuilt-in features
which enabifed ths investigator to ohtain data on the status
of CAl use. iJnder the "monitor mode,”™ informatian on who
was using CAl, what courses Wwere in use, and on the status
of tarminals in 2ach location was r=1dily obtained by tyring
in the command M™line status all", Typring in simply *lines!

produced information on the number of avaislable 1ines and on

the user?'s status for each active line.

Another command listed the status of a particulzre CAl
course, The list dincluded the student's name, wuser's
numbers, the d2t2 student was first reqgistered, *the date the
student last use21 the courser, the aglapsed time on the course
by that student and the 1tast ssgment of the C oufr se
complated. See Appendix {G) for =sxamples of both "student

statys™ and "linz status™ print-outs.

2. Logbook and "nservations.

A daily log was kent by this investigator on the
prograss =and orohiems of the project. In additions, LooO
books wWwaere olaced at each terminal site in which student
monitors were asked Lo record CAI "crashes"™ and student

raaction to the crashess and any athar notable events.
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Ohservaticns ware wmade throushout the nitn=z monibhs
during frequent visits to the schools, Ohservations wsare

recorded in a notehook.

The objectives of these ohsarvaztions wer= tn note

activities at terminal site angd apparseant accessibility of

CAl. Aisos the students' ability to us2 the terminal for
sign-ons sign-off, program access» and response procedures
wwere recorded, Any comments offered by students, moni torse
and tsachers wer2 also noted, Unobtrusive observations were

also made during thssas visits.

3. Interview Schedules.

Interview schedulzs werse designed for teacherss
administratorss program authorss, student monitorss znd
computing center personnel., See Apvendix (H) for =a2xamples
nf each intervisw schedule, In alt but the interviews with
computing center personnel interviewsrs werae emploved who
were not involved in the project. Intarviews wers recordec

on audio tape and wers I3te transcrihed,.

The obhjective of the teacher interviews was to gain
insight into the tesachers' oercsotion of the usefulness of

the CA] workshop and to seek sungestions on how to improve
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determine the value of other quidelines such as that reiated
to the student-teacher authoring teams, accessibility of the
terminal areay affectiveness of moniterss, 1nitial proaramss

and student poreoaration,

The objective of interviews with administrators was
similar to those for the teachars, In addition, the
financial feasihility of €A1 baserd on the best estimaled
cost of the CAl system at that time was posed to the

administrators for a resoonse.

The ohjectives of the interviews with program Aauvthors
was to determine the authors! perception of the usefulness
of suzch a team aporoach to proaram Hdzvelopmant and the ease

of handling the CAIl languzane.

The purpose of the intarviews with stuydent monitors was
to aath=r insight into the function of the monitors and to
datarmine the monitors!' perceotion of the value of some of

the specified guidedines,

Computing Cantre personnel were interviewed with the
puroonse of ohtaining ferdback on the tachnical

spaecifications used in this study.



A nuestionnayre was 1ssued via the classroom taacher %o
All students who had use:d at least one Chemistry CAI course
during the school veoar, Tha purnose of the questionaire was
to gather information pertainina to the auidelines such as
introductory proaraas, student preparation, accessihility of
the system, and so on. Students =aentered their resoonses
anonvmously on '"mark sensa" cards and placed the completed
cards in a box provided, The cards WJers machine scored by
an optical scanner which provided a frenuency count for each

item, [See Appendix ] for ausstionniirea,)
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RESULTS

For the purnsose of organizations the resutts preagented
in this chapter are fisted under the guideline headings and

subheadings listad in Chaoter 11,

Because of the nunmber of different data gathering
procadures used in this study» it may be useful at this
point to brieflvy revisw the procedures, Firsts interview
schadules were devised for teachers, administratorss, student
authorss student monitorss, and computing centre personnel,
These interviews were given by an impartial interviawer and
tape recorded, Uoon transcriptions the intervieweet's
respons2s were caktegorizesd as positives negativer or
indifferent (neutrat), {Seas 2Apoendix J for sample interview

schadules and summary of resutts,)

Sacond, computer-use data was obtained dijrectly from
the computer system, A 'ysers!' orofile's which listed the
CAl users at the time th2s information was recuested, was
obtained as frequently as possibi= fhrouqhout the project.
Alsno CAl course utiltization recordss stor=sd automaticatliy in

the computers Were recalled ani analyzed, Thesa records



ata on indivie duil stuyldlent usas of a particuiar CAIT

&

course 2s wWell as an overall use of the CAI system, {See

Aopandix K for summary of computer racord analysis results,)

Third» {100 bonok enptries an+d ohsarvations of noteworthy
avants were made throughout the projrct hy the authnor. {See
Appendix L for axz2mpte of records and summarized listing of

notaewnrthy events.)

Fourth, a guestionaire was devaloped and administered

to students who had used th2 (Al systam during the project

peftiod. A FJifficulty aropse in administering the
questionaires howevers that was not anticipated. The
aquestionaire sampled approximatety 307 of the Kelowns2

students whereas oniy aporoximateiy 107 of %*he Handworth
students were samolad. The r=ason for the poor samole
population at Handworth was that many of the students were
dismissad for the summer break one week earilisr than
normaltv scheduled. DOnly students returning to write final
axaminations wer2 available for guestionaire sampling, Thus
the questionaira data reflects mainly Kelowna student
responssas,. The reader should take into consideratior the
poor sampling of Handsworth studants in %the ouestionaire

data analysis. {Appendiy M shows results of gquestionnaire,)
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Fach quideiine is now consider=i in

obtained from thase four sources.
I. TECHNICAL GUIDELINES
A, The Computer

Guideline 1. "Rent comeuting service on a time—sharing basis

from a general purpose computing facality."
a) data from Loghook and Obsarvations

This guidetine was based on ecconomics. The use of =z
genaral purpos= cormputer on a rental basis would reqguire no
capital expenditure and long term committment on the oart of
the school. Log book #ata and +%the author's observations
supported this rationataea. At no time throughout the use the
the computina facilities by the schools was there 2
nacassity for the schooil district tn commit <capital fTunds.
Furthermore, whan Kejowna wishad to terminate the use of
their terminal at the =2nd of tha orojects thare were
virtualtly no difficulties associated with this action such
as having to ssll the system and/or Jismiss parsonnel that

would norm2ily occur with a2 purchased/teased svstem.
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The four 2adminsistrators, Handsworth®s Principal and
Administrative Assistant, and Kelowna's Principal and Vice
Principals agre=2+1 unanimously with the orincinle of reantina
computlinag facilities. The Administrative Assistant at
Handsworth remarxed how surorised he was at thes ease by

which a computer “hook-up" was obtained,

The Kelowna Principal stated that the distance DdDetween
the school and the computer normally was not an issue,
Howevers he felt *that during the eariy periods of the
projsct when the CAI system ‘'crashed's his school felt
rather helplass and 1li—-informed ahout the stake of the
system, He further remarksd that though the pictures of the
computer and the computing centre ware usaful, it would have

been desireabls to have had a3 tour of the computing

facilities for intarested teachers and sturlents, The
distance factory howavery made this an anl ikely

possiblility.

33sed on the best estimate obtain=zble from t he
Computina Centrea» the cost of comnputing time was $7.00 to
$10.00 per day per terminat which was considered within

reason by altl tha ajdministrators interviewed. This cost was
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used per hour of terminal us=2., {Tinker,1969) 0On a six hour
day, the <computing %tire used, therefores, is three minutes.
The cost of comouting is estimatad betwean $150.00 to
$£200.00 oper hour. Ther=fores *he cost per tarminal per day

is bhetween $7.00 to $10.00.

Comouting Ca2ntre personnel stited that no techniceal
difficulites werz encountaraed with the remote terminal

hookuns and that this procedure was considered routins,

Six of the 21g9ht Handsworth student suthors interviewed
wer2 not concernad with the fact that the computer wWas some
distance away. Two of the giaght ramarked that it wouid be
desireable to hava the computser immediately accassible in

ordar to learn moare ahout %th=s computar.

Al six of the Kelowna student authors were not
concerned about the distance hatwesn the school and the

computer,

It woutd apnpear frnom the foregoing that the use of a
general purpose comoutina facitity was considered an
acceptabtlte means of obtainina computing service and that no

major objsctions or diffacultias weres encountered.
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Guideline 2. "2ant teletype terminiais that can he easily

connectaed tc the computer.”

Similar to the rationalz for the rental of computer
Services the renting of t2rminals likewise regquires no long
term capital commitments, The specification of 12 teletype
terminal was basea on the need for printed cooiec of
student-terminal interactions for the purpose of review and

consultation.

a) Data from Lnoahook and Observations

Thers was virtuailily no Adiffaiculty in obtaining =

tarminal and connecting it to the rcomputer., The @a3se of

%]

terminal instaltation was exempiifisd by the instaliation of
the second terminal at Handsworth school. The terminal was
ordared from I8 and was actualty opmeratina at Handsworkh

Wwithin one week,

Observations made suonportad Ritzert's {1969)
observations that students with a knowliagde of typing would
proceed more nuickly through the CAl course than students

who lacked the skill.
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30oth Handsworth and Kefowna tesachers were wunanimously
in favour of the "hard—copy" oprintouts. DNne Hanisworth
teacher stated, however, that hs felt that the tarminal
printed at too stow a rate, He made the observation that
the 'tutorial dialogus' mode of CATl is based on the
presentation of text matesrial upon which the student s
requested to answer questions, Because of the text
materials, the %t=2rminail spent 2a considerable amount of Yime
printing at =2 rate at least one half that of tha average

student reading rate,

A1) monitors reportad that, on the wholes students had
no difficulty with tyvyping their responses on the tarminals,
One monitor made thes suggestion that the need for typing
skill could b2 minimized by simplifying reguirad rasponses
to single character notatians, For examplie he suggester
that students he asked to tyoe the letter 'Y?' for *YES?! and

'N' for *NO'.

Cost of terminal rental was givan to be approximately
$100.00 per month. This cost was concidera2d reaconable and

manageahls by the four administrators.
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Sased on thna forsgoing discussians il ~oudid apoesr thatl
no nmajor Adisagresment with ths use of teletype terminzals
could he found. HowWevers soma2 clear disadvantages of

toletype terminals were uncovered.

C. Yerminal-comoutar commnijcatinn

Guideline 3, “"Rant telephona sarvice from tha existing
pudblic talephonna natwork to provisie communication f1ink

batwaen terminal and computer.”

a) Data from Loabook and Chservations

According to The B,.C. TYelephona Company the procedures
used in this study were concsideread routine, Thus the
instaliation and uti1lization of the telephone system

proceded uneventfully during the study period.

The telephona lines providerd were "dedicated” lines in
which the lease2 pays a flat rate par mile par month, This
studv was ouoted a rate of $2.50 per mile per month. The
monthly communications <cost to Handsworth (including data
sets) was $110.00. See Avpendix A for 1etter from Mr,
Watt, BR.C. Telaphone Company, %o Dr. John flliss "Project

Director.™
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the two data sgsets olus two "drop charges” which were
necessAary because of the tong distance transmission, The

foragoing monthly charges do not include the ™one—time—onty"

sarvice charqge of $50.00 per installation,

b) Data from Intarvisws

The administrators at the raspective schools were
questioned as to whether or not thev considered the monthly
charges as reasonable. Handsworth administrators felt that
these costs were very highs howavers Ythey felilt that the
school district would consider the support of one terminal
at their school. Kelowna administrators, on the othar hand,
felt that the costs were totally unsupportable by their

schoot district.

1t would apoear that the recommendation to use axisting
telaphone service for communication betwsen the terminal anc
the computer was aporopriate provided that the distance
covered is small. The reason that Handsworth was able to
continue to wuss CAl following the termination of the
externally supported portion of the nroject and that Kelowna
éould not was aoparently dus to this m@major dafferance in

communications costs.

64



D) The CAIl Languaye

Guideline 4, "Employ a3 well developed and rel iable

instructional authoring languags.™

The fanguade used in this study was the CAIl lanauage
that Wwas currently being used by tha SFY Computing Centre to
support the CA!l needs of the Chaamistry Department at the
University. According to Computing Centre opersonneils the
fanguages Coursewriter [Il Version I, was considerad highiy

doavalopad and welil supported by the devaloperss namelys, [RM,

a) Data from Loghook and Ohsarvations

Log book data revealed that Coursewriter III Version I
{CWIII wvsI) was unreliabilte in actual use. 7TIn the averages
the CWIII vsI *crashed?' threse times per day from unexplained
tauses. IBM oarsonnel ware assigned to solve the
difficulties but no solution was found. A newer vearsion of
the {anguages Version Ils» was therefore implemented,
Testing of CWIII vsII began in mid Movember and it was fully
operational bv the end of December. Conversion of programs
from CWIII vsI to CWITII vsIl then had to be done. CWIII
vsIl was found to ba reliable and the project continued to

the end using that ianguage.
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A noteworthy "smemo” was issusd at the beginning of
month of Novamber which wunderscored the difficul
encountered with CWIII VSI, The computing centre st
that should CWIIl VSl "crash" between the hours of 2 om and
6 pmy the |anguage Wwould not be reinstated until A pm
that day. Apparentiy» the frequent number of crashes

restarts of the CLA] systam resulted in a significant ltos

overall u

niversity comouting time. Fach time CAIl had to

reinstated, other facilities itn the time—-sharing system

held

up.

See Aponendix N for memo.

b) D2ata froem Intarviews

Teac

her intaerviews r2iterated the difficultias obse

during the first term. All teachers interviewed felt

reliabitity of the CA] system was one of the most impor

factors i

that

the

n student us9e or non—-use, Kelowna teachers

unreliability of the svstam coupled with the

of communications between the schooli and the compu

centre r

very

egarding the status of the CAl system resulte

tow use of the systemr during the first term.

tesacher

unt i
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initi

felt that the CA] project never reailly got sta
second term, Another K=2low4na teacher stated

ally wantsd to use CAIl in his Chemistry courss

had to abandon the idea because of the unreliability of

and
s of
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system. Likawises Handsworth teachsars anpsared to be

enqually frustrated.

In the question of ease of uses, the student authors
wers all in =aj3reement that the CWIII language wWwas easy to
learn and use, Two of the Handswarth student authors stated
that thse CAIl course on how to author was not adequatas, The
othsr six authors feit that the course was adeguate 2s an
introduction. Kelowna student authors were adamant about
the lack of programming assistance. They found it Aifficult
to obtain oprogramming assistance because of the distance

factor.

It would appear from the foregoing discussions that the
guideline specifying a raliabte CAIl tanguag=s is oarticularly
important in terms of student and teacher usage,
Furthermore, it can be sean that the CAI {anguage used in
this study was not as reliablie as claimed, This wunexpecter
unreliability appears %o have had negative effects on the

tnitial phase of the study.
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A, Teaching Personnai

Guideline 5, "Taachers shouid bhe mades fully aware of the
concents, capabilities, and limitations of CAIl by means of

introductory worxkshops."

a) Data from Intarviews

All six Chemistry teachers and the four administrators
agreed unanimousty wWith the nsed for workshops %o prevcare
teachers in the use of CAl. Two Handsworth teachers and one
Kelowna tasacher felt that the one day workshons conducted an
this study were not adeauate to enavle most teachers to
graso the conceots of CAI. Thev suggested that a series of
workshops throughout the school terns wWould have been =2
better approach to inservice. Taachers from each school
made the suggestion that the workshop should have been
conducted with an operating CAI terminal. They felt that
sesing and wsing a terminal would have aided thes to
understand the concepts of CAl. In the same veins the
Principat of the Ketowna school stated that the workshorp
should have bean conducted 2t a location where there was a

terminal in operation such as at Simon Fraser University.
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It would sepesar Lhatl the guideiing reasrding in=-sSsrvice
workshops for taachers wusing CAl was appropriats. The
criticisms made by the workshop participants were not of the
guidelines but of the method by which this study impiimented
the auideiine, Insufficient time spent in inservice

education was th2 main criticism. Perhaps this quideline

should specify a complete program of inservice workshops.

Guideline . "An anthusiastic teacher volunteer should be
chosen to perform local conrdinating duties and li=2son

duties,"

a) Data from Interviews

The intent of this quideline w3s to provide some means
of local coordination and liason with the computer cenire.
AlY teachers and administrators from both schools felt that
the aopointment of a local CAl coordinator was necessary and
useful, The two coordinatorss one at Handsworth and the
other at Kelowna, indicated that tha rote they performed
appeared to meet th2 expectations of their colleagues., foth
agreed that their duties feli into threes categories and,
further, they agreea as to the proportion of their time
spent on each duty. Beginning with the monst demanding, they

felt that organizationatl routines occupied aporox imately 757

£9



of their time., These routines inciuded supervision of the
student authors and monitors and registration of students.
The second tynae of activity could be describad as =2
catalytic role wherein the coordinator encouraged fellow
teachers and studant authors te davelop CAIl conurses, They
felt that about 15% of their time want into this roie, The
remaining time was devotad Lo the task of liason between the
schools the computer centre, the investigator, and the
visitina public. {See Appendix 0 for example of newspaosr

articles.)

In performing these dutiess thes coordinators indicated
that the time atlotted was inadanguate. The Handsworth
coordinator was 2iven the esquivalent of one day per week to
parform his duties. The Xelowna coordinater received one
extra Y“spare"™ osriod during the seavan school day cycle. The
Handsworth coordinator suogested a hatf-teaching appointment
Wwould probably suffice in view of thzs numher of tarminals,
authorss 2nd <students. The Kslowna coodinator recommended
that one day osr week would bs adeguate at his school. Both
coordinators exoressed the desire for better training at the
outset of the oroject. They f=21t that much time would have
been saved if they had been more knowledgeable about the CAI

system, the languages, 2nd the cours=s.
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it would apoear Trom the foregoing thatl this guid:

W
-

was appropriate. Howevery the coorcinators were quick to
racommend adequate time in which to perform their various
duties. Perhaps this time factor should he specifiad in

this aquidel ine.

Guideline 7. "Teachers shoulid be 1nvolvad itin defining the

objectives for CAIl use at their school.”

a) Data from Intarviews

AV}l interviaswees agreed with this guideline bhut felt
that it was not necessary to specify this gyideline because
it is generalily Aassumed, Perhaps this guideline does not

requirse specification.,

8. Student Praparation

Guideline 8, "™No necessary preparation is required except

for instructions on how to use ths LAl system. A CAl course

on thz use of th2 CAl system should suffice."”



Teachers were svanly divided as to whether or not the
students require? preparation bevyond the routine of actualily
using the CA]l system, Nne half felt that students should be
orianted to tha concept of CAIl so thal thev would use the
CAI courses 3t approoriate times, Tzachers folt that
students would otherwise use CAI with no cleariy defined
puroose. These teachers suggestad *hat it should be the
resoonsibility of the subject teacher to be aware of the CAI
courses so that he «can direct students to spacific CAl

courses for halo,

Ten of the fourteen student monitors indicated that the

CAIl introductory course, "INTRN," was adequate to orovide

instructions to student users. The other four fatt that
they had to provide additional hslp on many occasions. A
short exampla of the M"INTRO™ opragram is avaitable in

Appendix P,

b) Data from Questionaire

Student cuestionaire responses indicated that 907 of
students felt that "INTRO" was adecuate in providing the
- hecsessary instructions to students wishina to wuse the CAI

system,
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It wouid apoear that the gquideline as svecified may
require modifizcation to tncluie an improved student

oriantation procedure.

{C) Initial CAI Programs

Guideline 9, "A ssgarch through indexes of CAl <course

materials should be made for possibl2 sources of coursas,”

This guideline was considered by the teachars and
administrators as an obvious and logical procedure. Logbook
data indicated, howevar, that the search for suitable
programs in both "fntelek" and the "Index for CAI" yielded
nothing., Apoarzantly Coursawriter Il was a reflatively new
fanguage and most of ths coursazs 1listed pertainsd to
university subjacts developed by universities experimenting

Wwith the new ftanaunge.

Guideline 10. "Initial proagrams should be refevant and
"bug-free” and should minimize opportunities for student

error,"
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Interview data raceived from teachers and
administrators at both schools indicate unanimous support
for this guidetine., They felt that the courses chosen for
this study were relevant and generally "bug-free"., All
teachers felt that a tarqge majority of their students had

taken at least one CAl course during the school year.

b) DAata from Questionnaire

Over B80% of students responiing to the aquestionnaire
indicated that the initial Chemistry courses were relevant
to their studys, thus concurring with the data gathered from

their teachers.

¢) Data from Computer

As indicated oreviouslys the computzar maintained =a
"performance file™ on each registered student. This data
was analyzed to gain further insight into CAl course wuseage

by students.

tStudent status' data print—outs (Appendix K) indicaten

that a3 large majority of students who were registered for
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CAI did not ing any actuai CAI utiiization time. AL
Handsworths, particulartys 717 of ths registered students for
the CAl courses "BALFQN™ (3ALANCING EQUATIDONS), showed no
actual wuse of the course. Similarly, 347 of the registered
students for "CODE™ and 64% for M"EYPO™ did not <chow 2any
tarminal time. The only course which indicated a ralatively
good wutilization rate was "SIGFIG" at 56%. This data would
lead one to betieve that students did not use CAI to the

extant that was anticipated, as or indicated by student

reqistration.

These datas, mofeovers contradicted the comments made by
the teachers in their interviews. They reported that a
farge majority of thair students had taken all or part of
the above courses, This apparent contradiction may be
explained by ths fact *that many of the ctudents showing no
CAl use have usa2d the CAl courses wunder the ‘*"oublic" or
"H4emonsitration® <codes rather than thesr own ragistration
codas. The public codes were intand=d for course sampling
by teachers, students, and visitors and were not i1ntended
for use by registered students, Thase codes were normally
made up of alphabatic characters coded in such a way 2s to
indicate the schootl. For example, Handsworth's public code

was 'shands!' ("student—Handsworth™) and Kelownas "skelo'.
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svidence of a relatively ftarge amount of CAIl time {1o0gged
under the public codes» an amount much greater than
axpactad, The unfortunate aspect of public codes from this
stuidy®s point of viaw is that the individual users cannot he
identified in terms of how much time wnos spent, whethar or

not the courses was compieted, and when students tast

undertook the course,

Further evidence to this use of "“public"” numbers can bhe
sean from the CAIl monthly status reports. Apoendix K lists
all courses available on thz2 CAI system. Looking at the
"high school"™ coursess, "CODE™, "EXPN", and "SIGFIG", one can

see 2 general increase (n the use 0f the public numbers,

Corroborating avidence is also given by 'line status'
data (Appendix K) whereby the command *lin2 status' results
in 2 print—out of the codes and type of users a3t that very
momant. In the basis of a number of samples using the "line
status" command throughout the project, it was found that
53% of the CAl users in the comhined samples were signed on
undar a "public" code. Thus 1t would =appear that the
Ystudent status! print-out failad to yizld a true picture of
individual student‘use. There werss» however, sufficient

numhars of students who took CAl courses under the
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ragistration numbers Lo provi-ia oF
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ta ERS to the

appropriateness of the initial programs gquideline.

A further 3analysis of 'studant statu<s? data indicated
that 607 of students who took two or more CAI coursszs tnok
the CAIl courses "SIGFIG™, as their first course. Twenty-two
parceant of students who took two or more courses took "EYpp"
as their first course, Twelve percent of students who took
mor=a than one course took either “COOE"™ or "“BALEQN™ as their
initialt course. Thus thers appears to be some rsiatiorshio
between the nature of ths initial CAl experiance 2and

subsequent CAl use,

Further analyecis of 'student status®' data revealed that
the average tims spent per CAIl sitting was twenty-three
minutes. This time appears to concur with the student
questionaire data which indicated that 30% of the students
chosa 20 to 30 minutes as the average time spent on a CAl
course pefr sittina. The avarage tim2 for completion of each
of the above mentioned courses variad. "SIGFIG" angd "EXPO®
had the shortest average completion times of 20 minutes and
29 minutes resoactively. "CONE™ had =2 relatively 1long
average completion time of 55 minutas. YBALEON"™ showed that
no student ever complated the ~sourse while th2 average

student use time was 87 minutes for this course.
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In additions, it was noted that 2% of "SISFISN" students
who started tha <course completed thes course. ns the
students who used "EXPQO", 75% comoieted the course, In

contrast, 122 angd 0% of "CODE™ and "EXPO™ studentss

rasoectivelys, comolietad those cours=3,

The foregoing data suggests that CAl courses that are
capable of being comonletsed within a half hour, on the
averages stand a better chance of completion than courses
longer than a half hour. Alsos it would 2ppear that the
student whoss initial cours= was compieted within the half
hour would tend %to taks a second CA!l course more readily
than a student whose 1ni1tial course axperiences wWas in excess
of a halt hour. Thus a course length factor which w~as not
considered in the preliminary aguideline for inittiai CAI
programs may ha of some significance for future

consideration.

{D) Program De2velopment

Guideline 11. "Tsachers should be invoived in developing CAI

programs for their curriculum nz2eds.”
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Dniy four of the ten completed programs were applicabie to
Cheaistry. See Appendix O for list and descriction of
coursa2s, {(An example of a student print-out is available in
Appandix 0O, Also 2n exzamnle of 3 course in its progremmed
lanquage format (Coursewriter III) 15 available in Appendix

R.)

a) Data from Interviews

Two of the three teachers at Handsworth and one of the
three teachers at Kelowna supported this quideline. The
non—-supporters fait that this guideline was impractical in
tight of the availahle time that the average teacher has for
such activities, One teachar felt that C2&I course
developmant should be Jleft to specialists in the CAI
curriculum developmant area. He compared the idea of each
teacher developing their own CAl courses to that of each
teacher having %to write their own text bhook. Another
teacher felt that most teachers lack the skiltls in
curriculum and proarammed teaching %n davelop effective CAl
courses, From a cost-henafit point of views she said that
othar forms of taaching resourcas could be petter deve loped
by teachers., She referred tno such teacher-orepared
resources as slide sa2tss, ovarhead fransparenciess fidnm

loopss 2and iab manuals.
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should be able to develop resource materiails to suit their
own n=zeds, Thev were quick to point out the relavancy
factor which is often omitted from non~locally prepared
matarials, Moreover, whila they were very aware of the time
prohlems they felt that the local davelooment of CAIl courses

is important and that time should he providad for

devetopment al activities, Two s:uggested t*hat the school
district shoutd recognize this need and provide the

necessary time for CAI course develiopment. In particular,
one fe21t that the time for CAI courss development should be
recognized on the same basis as pupil "contact hours.”
Anothar tsacher suggested that summer breaks be used for CAI
course development and that teachers be paid for their work,
He felt that this approach would solve three oprobilems
normally experienced by most teachers. Jnes the teachers
would have unintarrupted time to pursue course development.
Twos the teachers would be available for workshops on skills
related to CA] course devaiopmant, Thrae, the teachers
would be under fainancial incantive to produce. This
suggestion came from one of the two H4anisworih teachers whos
in fact, were contracted Lto prepare high school tavel
Chemistry relatad programs over the %wo summer months
preceding the school fietd trial, It was noted that three

CAI programss "CNDEM, “EXPD'", and “SIGFIG"™s were produced
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over this perioid. Wnereas three Chemistry tsachers {of
which one was involved with the contract described above)
produced threes Chemistry related CAl programs over the
entire school vyear with the assistance of student-authors.
Thus it would 2o0o0enrr that the productivity »of tha teachers
was much greater when thay w2re allowed large segments of

uninterrupted time.

Alt administrators wWere in favour of the CAl
devealopment guideline in princiole. Howevers 211 e2xpressed
som=2 reservations as to the practicality of this guideline,
The Administrative Assistant at Handsworth schooil felt that
the teachers at Handsworth were already overworked with the
axisting school program and felt hesitant to suggest CAIl
projgram development =2as another task. The Principal
supnorted the Administrative Assistant's faelings and added
further that proper trzining in the area of course design
would be a prerequisite and that, in itself, would add to

the timea problem,

The Principal at Kelowna school felt that CAl oprogram
davelopment would not be essential during the first year or
two of CAT1 use 1f there were a sufficient number of (Al
coursas made available. He stated that proqgram development

was a desireahle and necessary orofessional endeavours
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been established. He felt that Aduring the initial phase of
CAl uses teachers should spend time aqaining insights into
effective CAl course rdesign Aas well as affective (Al
utiltization which would help in CAl course development at

the tocal level.

It would appear from the foregoing that the qguisdetine
specifving focal CAIl course develooment by teachars may not
be appropriate in light of the time problem most teachers
apoear to be facing. The recommendations of teachers
coupled with administrators' would suagest that recognized
times, in the form of time off from tasaching dutiess, or paicd
tim2a other than regultar school time should be considered as
a maans of providing time put only after at lsast one vyesar

of Aactual CAl wuse in the school.

Guideline 12, "Teachers and sanior level students should
Join ‘together 3s an authoring tsam whersby the teacher
provides the curraiculum material and teaching/learning
strategy and tha student assists by performing the actual

CAl programming and debugging.™



a) Data from Intarviews

Five of the six teachers falt that the teacher-student
authoring team WAS a viahls procedure for proaram
development, Al! six ramarxed how 2nthusiastic the studentes
were about authoaring. The onse teacher who {ooked upon the
authoring team unfavourably was adamant on this very point.
He felt that some of the studants got carri=d away wWwith the
technninay and spent excessive time on the tarminails to the
detriment of their school work, On the other hanis another
teacher felt that for one of his students the authoring
experience was the most valuable aspesct of the CAl system.
Apparently this student was considering dropping out of
school because hs no longer felt motivated to stay. When
given the opportunity to author, he apoarentiy found this
challenginga and interesting. He has since decidad on =2

career in the comouter field,

The administrators wer2 generally in favour of the
teacher-author team, However, they supported the jdea that
some students got carried away with their programming guties
and might neglact their regular schoot Work., The
administrators were both surprised and pleased 2t how
quirkly the students Jlearned the CAl ftanguages much of which

was purely self motivated,

83



4
%
3
k
o
(
i
G

Ali six Keiowna stuient authors felt that the teanm
approach to oprogram development was not only a worth—-while
experienca but was alsoc enjoyabls, Nna student confessed
that he had soent too much time at authoring and not enough
at his other studiess., He Wwass in facts barred from further
authoring wuntil he caught up in his studies., The students
suggested that more terminals should be orovided, that
authors should have better assistancer and that student
authors should be given course work credits for theur

endsavours,.

The eight Handsworth student authors were selected from
grades 2leven and tuwelve by the coordinating teacher, All
telt that Coursewriter IIl was =2asv to tesarn and that
adequate instructions were orovided. Most also f=21t that
there was no difficul%y in obtaining authoring assistance
but admitted that they relied heavily on on2 another for
assistance. Thay ragarded the student—-teacher authoring
team as vatuaple but two authors confessed that they were
more interested 1n the ™ark" of oprogramming than in
pPreparing instructional materiais. Threa authors felt that
the sponsoring tzachers lacked time to devote to the task of

authoring and I acked knowledge of Cal capabilities,

Consequently, these stuyudents admitted that they virtually

" devaloped some of the porograms, both in content and format,
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independentiy of their teichers, he common suyJes Lions

rec3ivad were that the authoring teachers should ba better
informed in the aspsascts of CAl proaramming angd that more

terminals should 9e provided so that one may bes devoted

exclusively %o 29%thoring us=.

It would seem that this quideline wWas genaralily
favoured, Howaver» the =2ffective imolementation of this
guideline appears to depend on one =main factor» namely, how
much time teachars have for the preparation of course

matarial and student author supervision.

{E) Administrative Concerns

Gutdetine 13, "The terminal({s) should be located tn 2a room

with the following fsatures. First, the room shoul?d be

easily accessibias to student wusers throughout the school

day. Second, the room should hHhe Yocated in an araa where
the noise from ¢the terminal will not interfere wikth
surrounding taaching areas. Thirdi, the room should be

sufficiently l2rqa to include not oniy the terminal and
chair, but also Wworktahles, resource materials, and a table

and chair for ths student monitor."
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Alt tesachars sndorsed this gquideline. In »practices

howaver, they saw difficulties at thsir respective schools.

When guestioned on the accessibility of the terminals,
Handsworth teachers felt that the terminals were
inaccessible during the first two months of the project.
The reason being was that the student authors monopolized
the terminal area during this oz2riod. The Handsworth
coordinator spoxe of an incident in which a student was
involved in a fist fight with a student author when denied
access to the tarminals. This evant led to a complaint to
the principal by the student's oparant. Consequentiy, the
coordinator devised a users opriority rating whereby high
priosrity was qivan to students wishing to take C2]l proarzms
for course work during normal school hours, Students
wishing the INTRO program and games wWare second on the
priority list. Authors were Jivan ltow priority during
nornmatl school hours but high priority betwesn the hours of
3:30 and 5:30 in the afternoon. Upon the implementation of
this priority system» Handsworth teachers felt that the

terminals were accessible,
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A1 Kelowna Leoachers feit fthat their terminal was not
sufficientiy accessiblea, 0f ths s2veral reasonss the
following were the main ones stated., First, they considered
one terminal to be inadeguate tn serve *the demand. Second,
thev felt that tho sacurity imposed on the terminal room,
which wWas alsno the school's bookstore rooms preventad
students from using the terminal when they wished. This was
considered a major factor in view of %the shortage of
monitors to keap ths room open, Thirds they felt that the

space allotted for the terminal area was inadeguate.

b) Data from Logbook

Logbook entries indicated that on the third weet of
September at Handsworth, the lab assistant Wworking ir the
adjacent room compiained about %tha *erminal noise. In
response to the comptaint it was observed that the monitors
and student authors sound-dampand the terminal room by

gluing 293 cartons to thea walls.

Guideline 14, "The school should he on a orogram such
as flexible modular scheduting which 3llows students access

to the terminal throughout the day.”

g
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When asked whether or not their school scheduls Was

conducive to CAl utilization, Handsworth teachers considered
the flexibie modular schedule in aperation at their school
was an ideal proaram because free study time was distributed
throughout the schoo! day and hence student use Wwas
similarly distributed., Kelowna teachers, in contrasts felt
that their school's scheduie was restrictive to CAI  use.
Thay stated that the bdlock scheduling kept students in
classes most of the day allowing only a faw "sparaes™ in the
sevan day cycle. Furthermor=2, one teacher felt that
students tended %to overload themselves with courses in a
semaster schedule in the anticipation of an early
graduation., Conseaquentlys few students had free periods for
out of class learning. (ne teacher wished he could have had
3 tarminal in his classroom,. Ha felt that his students

could have made effective us

W

of the terminatl durina
classes. He stated that he made a2 compromise and sent his

students to the terminal during class tims,

Administrators at Handsworth =<school felt that the
flexiblas modular schedule in usa at theirt school was one of
the reasons for the apparently successful use of the CAI

Ssystem. Thei stated that this type of scheduling allows =2
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the school Adavy. Kalowna administrators felt that their
block system may have limited student ascessihbiltity to the
terminal, however, they stated that this tyoe of schedul ing

is commonly usesd in B,C,

The foregoina results would appear to suggest that
school scheduling may be one of the detarmining factors in
CAIl utilization. Flexible modular scheduling, as suggested
by DO'Neal [1970)s appears Lo be conducive to CAI use,
Howaver, it was made apparent that "hlock schedulina® was
commonly used in B8,C, Thus the specification of this
guideline appears to be correct but its application in the

B.C. school system may he impractical.

Guidetine 15. "volunkteer students should bhe recruited to
perform monitor duties wher2in they assist students with CAIl
rtoutiness maintain the tarminal room in good order, note any
program difficulties, 2and "register” students for Cal

courses,"

a) Data from Interviews

The anticipated rols of studant monitors appeared to

coincide with the activitias actually reported by moni tors.
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Handsworth monitors Tei® that assisting students with the
'sign on' oporocadure for the M"INTRO™ course was the most
freguent activity they vperformed, This was followed by
policing and enfarcing the priority system, They considered
maintenance of thm terminal room, restricting the number of
stuients in the rooms and discrarding print-outs as the
third most demanding activity, Kelowna monitors felt
similarly except that they did not have a user pfiofrity

system to enforce.

b) Data from Questionaire

Studant questionaire results indicated that 957% of t he

students falt that monitors were necassiarty.

[t would apoear that Guideline 15 was aporopriate.

[1T1. SUMMARY

Without reviewing the findings 1n details it would
appaar that the preliminary guidalines related to tachnical
specifications ware appropriate., No aoparent difficulties
wera encounter=2d1 by uUsing a general purpose computar on =a
tima-shared basiss nor wer2 any oroblems related to the

typewriter terminal and telephone tink evident. The

20
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S gncounteraed sith ths C4&

1]

difticutti fanguags supporited the

preliminary guitdeline specification that 2 vreliable CAIl

lanjuage is 2an important factor in th successful use of

[\l

CATL.

Administrative and personnzi guidelines on the whole
were appropriate. Data suggested that certain guidelines
reaquired modification and refinemant. Data also suggested
the need for additional ouidelines. The inssrvice workshop
for teachers was Aappropriate except that ths one-day
workshop was considered inadequate, The teacher—coordinator
role was viewed by colleagues and by the coordinators
themsalves as necessary and useful but recommendations were
made for more time to perform duties. Students felt that
they received adequate instructions from the CAI INTRD
course on how to use CAl, This finding was supported by
monitors' interviaw data. Both students and teachers in the
teacher—student programming teams feit that the concept had
merit. They stateds howevers that the time factor was the

greatest stumbliing Hlock to the successful appl icatior of

this guideline, The monitor role was considered necessary
and wus=aful by teacherss students, and the monitors
the2mselves, The perception of accessibility of the
terminal(s) in the two schools d1¥ffered markedly.

Handsworth studants and teachers falt that their terminals
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ro o2 ssibl: zachars and studsents did noi
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consider their terminal 2s accessibla, Contributing factors
to this difference of opinion may he the fact that
Handsworth had two terminals wherans Kelowna had only one.,
Furthermore, the Handsworth terminz2!l room was ooen a2t ail
timas during school hours while the room in Kelownas on the
other hand, remained under fock =2nd key. In additions
Handsworth students wers on a flaxible mndular timetable
schedule allowing a Varger proportion of students free %time
to use the terminals as opposed to the block scheduling usecd

at the Kelowna school.

Table 2 flistss in summary forms which guidelin=s appear
to bhe aporopriatas marginaliy aporopriates inappropriate and
reguiring mors data. Jo minimiz2 subjectivity of data
interpratation that is of*en associated with studies of thic
nature, a definition of the cateqjorieas was devised and is
presented in Apoendix S. Thesa definitions may eprovide
maans for Ccomparison and rfenlication in similar future

stucdies.
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CHAPTER V.,

THE REVISED SFT OF GUIDELINES

This chapter applias the results from Chapter 4 to the
set of pretliminary guidetinzs developed in Chapter 2. Fach
of the 18 guidelines is examined in the tight of %the results
and is either supported, rejescted or modified, This chapter

concludes with a statement of the refined guidetines,

I. Technicat Suidelinss

A. The Comouter

Guideline 1. "Rent computing service on a time-csharing Hasis

from 3 general ourvose comouting facility."

This guideline was found to be appropriate as stated.
No modification appeared to b2 naecessary. It should be
paointed outs howaver, that the caomdputing centre usad was
that of an educationsl institution (SFU) which may be more
sympathetic to the orojoct than would that of a commercial
comouting facility. It may not be possibles to apply» in
ganarals the findings of this study %o that of commercial

comouting facilities, Post (1970) may have had similar
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thougnts when heg suygyested that the nest soufrce of shareqd

computing service may be ths univarsitiss and col leges,

B. The Terminal,.

Guideline 2., "Rent teletype terminailis that can be 8asily

connected to the computer."

This quideiine was found to b2 sappropriate. The fow
rental cost and the need for "hard-copy"™ print-out wers
borne out by this study. Tha2 one objection raised, however,
was in reference to the relatively slow typing speed of t he
terminal, In view of this objection and in view of the
desir2 voiced by a Kelowna teacher, namely: to use =2
portable terminal right in *hs classrooms it may Dbe
appropriate to take advantage of advances in technology and
recommend the use of the newer "non-impact™ print terminals
such as the Texas Instrument Sitsnt 700 Series which uses an
"glactro—thermal®” method of orinting (Hill=agasss 1974) or
the Scope S2rias 200 KSR which uses an "electro-resistive"
method of printing. {McLaughtins 1973) These tarminals,
weighing approximately tha same 3s an electric typewriter,
print at twice the rate of 2 regular teietype terminal, vyet
only a slight murmur is heard, Perhaps this guideline

should be modifiad to specify thesa newer terminals. Based
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on their ohgaryatijons in th he teletype

[0}

*
i

Fald
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CAY! ¢clzssrsom th

W

terminal Is noisy and distractings Duncan and Sliack (1670)

would probably walcome these Ynon-impact" terminals,

Restated, Guidaiine 2 becomes: "2ant portabise, high

speads silent> "hard-copy'"» t2rminals so that tzsachers may 3
g

use the terminal diractliv in the classroom 1f so desired,

13

TYThe terminal should also be easily connected to the comouter,.,™ u
H
i
C. Terminal=-computer communication "
i
4
Guideline 3. "Rant telephone sarvice from the existing a

public telephone network as a means of communication hetween

terminal and computar."

In tioght of the results of this study, this guideline
was found to bhe appropriats wunder one condition and
inappropriate under another. The aporopriate condition was
one in which tha distance betwesn the tarminail and the
computer was 2 relatively faw miles, Whereas, the
inappropriate condition w2s one in which thers were many
miles between tha terminal and the zomputer. B ecause the
cost of <communication service is based on a per mile per
month charges, 1t was found that the cost for long distance

terminal/computer *hook-up!? by telephons lines Was



unr=23asonadble in thz view of schooi
would aopear that this guidelin2 was

short Adistance communication.

agministrators,

appropriate

It would aooear that this cost-distangce facto

be includen in the revised version o

"Rant telephone searvice from

telaphone network as a means of

f this auidel in

the axisting

communication

Thus 1t

only for

r should

as

public

between

terminal and computer if the distance hatween terminal and

computer is fairly smali. tharwisa choose 3 comoutar that

is wWwithin reasonable distance or

implementing CAI. "

reconsider th

It should b2 noted, however, that alternative

data communications are avaijlabla that have

suggested for CAIl usse. These may

exoensive and their possibility shou

or may not

ld be explored,

e 1dea of

means of

not been

ba fess

Quinlam

{(1974) listed four current methods of communications which

are used for business data transmiss

ion. First,

the wusa2 of multiplexars by which several term

connacted using only one telephone

line, The Tu

has the ability to Lransmit simultansousiv a

messages over tha same |ine. Saconds, there are te)

service lines such as Telex or TWX.

A third method

there s
inals arsz
{tivlexer
number of
anrinting

is the
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use of Wide Area Tsisephone Service {wWATS). This service is
provided on a bulk rate service and is considered economical
if one uses the :tstephone for more %han two hours per day.,
A fourth currently used method of Jata transmission is the
us2s of muitipoin%t networks. This enables gaveral tarminale
to be "“hooksd-up', hoWwevers the system works on a "first
comey first servad,” basis similar to a %Lelephone party-luine

system.

1t would appear that further study in thea use of
altarnativey possibiy fess axpensives means of

communications would be useful.

D) The CAIl LlLanguage

Guideline 4, "Employ a2 welt developad andg ret inble

instructional authoring fanguage.®

This guideline appeared tn be appropriate. The
difficulty encountsred in this study with Coursewriter 11!
Yersion [ underscored the importanca of this guideline. 0One
of the reasons that the usa of tha CAl system was @poor
during the initial period of this study was bacause of the

unreliability of this ianguane. Howevers when Coursewriter
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111 Varsion 11 wias impiementad and found to be reliahles the

use of CA] increased markediye.

Perhaps this quideline should suggest that the CAI
langquaqge shoul? undergo pretiminary testing weii in advance
of anticipated use in the school in order that any *hbugs?' in
the fanguage may bas worxed out. This triai period <should
provide sufficiznt feedback as to whethar or not the CTAl
system will be ready whan neederd, Teachers preparing Yo use

CATl can plan their lessons accordingly.

Dttingert's (1969) warning concerning the  unreiiability
of computer languaoges 2appears applicable to Coursewriter 111
Varsion 1. Howevers, newer languages such as Coursewriter
II1 Version 2, if indicative of thea <develooing technology>s

may no longer come under susoician of unreliability.

A re-stated Guideline Four would becomes "Employ 2
wall developed and reliable instructional authoring
fanguage, Provide adeguate testing time to ensure that the

lanquage works ra2liably with the comwnsuter which is in use,"
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A., Teaching Parsonnel

Guidteline 5, "Teachers shoutd b2 mada fully aware of the
concents, capabilitiass and timitations of CAl Dy means of

introductory worxshops."

The uanimous rasponss of teachers and administrators
survaved indicatad supoort for this guideline., Thara were,
howaver, criticisms made of the apofication of this
guideline in this study. The single most freauent criticism
was that inadequate time was oprovided for the inservice
Workshoo. The one-day workshop WaS not considerer
sufficient to allow teachers to qgrasp the various aspects of
CAl and its uses, The suggestion that a program of
inservice workshops on CAI should be organized over the
initial year of CAl implementaiion appaars to ha a
reasonable one. The workshop pragram could include such
topics ass "“the CAIl systems» what it can do0 for vyou as =2
teacher and for your students; learning the CAl language;
designs for CAI authors; and the effactive use of CAl in the

classroom."
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provide an operating terminal during the wWorkshoos. They
felt that the best way to understand the concepts of CAIl was
by actually trying it out, Perhaps this suggestion should
ba included in this aguidetine. Guideline 5, tharefores can

be re-stated as:

"Teachers should b2 made fully aware of the <zoncepts,
capabitlities, and limitations of CAl by means of a program
of inservice wor<shops during the initial period {or vear)
of CAI  use. An  actual operating CAIl tarminal should be
available duriny such workshops for the puroose of

deamonstration.™

Guideline 6. "An enthustastic teacher volunteer should be
chosen to perform local coordinating and liason

duties.”

This guideline appears to he appropriate, The
application of this gutdeline in this studys howavers

indicated that the tuime reguiremzsnt for the rote of the

focal CAl coordinator should be made explicit, In both
schoolsy the teacher—coortinators found that the role
demanded more time than was aflotted hy the school

administrators. The time reguirad appears to be related to
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the numiber of stgdenis using th=s CAl faceii

L e
by

125 The number
of CAIl courses avaiiables and the numbar of authors,. As no

hard data was obtained as to tim=2 requirements for the

coordinator rola, no dafinite recommendations can be made.
Howavars, it may suffizczs %o s3ay that the tim2 schedul2 of the
teacher performing this role should be fltexible enough to

ensure that a problem does not arise from time ftimitations.

Re-statement of Guidelins b would bet: "An
enthusiastic teacher volunteer should be chossn to perform
local coordinating and liason duties. During the initial
phase of CAIl utilization, the time allotted to this role
should be flexible enough tn alliow 7asignation of sufficient

time for the task"

Guideline 7. "Teachers shouitd be involved in defining the

objactives for CAl use at their schonol.”

It would appear that this quideline was appropriate,
Data indicated that this gquideline is often taken for
aranted. In tignt of this finding» it would appear that
this guidsline nead not to be statad, Perhaos teachers at
the time Trow (1363) made this recommendation werse not as

involved with the directions of educational oractice in
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sy apparently are Lod4y.,. Howevers it is

thsir school

$al
&

the investigators opinion that, though %this guideline may be
implicit =among ths teaching staff, it shoultd be made
explicit. Watson (1967) perhaos would support thisg
consideration in his facommandat jon for minimizing

resistance to change.

B. Student Preparation

Guideline 8., "No nacessary preparation is required except

tor instructions on how to use thes CAl system. A CAl course

on the use of tha CAIl system should suffice.”

Thers was no clear evidence obtained from this study as

to whether or not this gquidelins was appropriate. Teachers
warz2 evenly divided on this gsu=stion. Some felt that
students did not require any orz2paration other than

instructions on terminal use., MNthers felt that preparation
in the effective use of the CAl gcystem w~as nacessary,
Neither interviaws with monitors nor student guestionaires
gave further insight into this expre2ssed —concern, although
data received from these two groups suggestsad that students
did not have any difficulty operating the terminals and that

the CATl courses "INTRO"™ was adenuate to insiruct students on

the use of the terminal.
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It wouild appear that further siddy is required into the
guestion of studsnt preparation for CAl  use. Howevers it
can be stated that some form of pr=2parations whether in the
operation of the terminal or in "signing on" for courses,

app=2ars to be nesesgsary,

Guideline 8 can be re-statad as: "It would appear that
students can learn to use the terminals by means of a CAI
course, There may be 2 need to prepare studenks to make

affective use of CAl.

{C) Initial CAl Courses

Guideline 9, "Indexes of CAl coursas should he searched  as

possible soyrces of useable coursas.”

In actual fact, in this study saarch of two commonly
used CAI courss indexaes> "Entelek" and the "Index for
Computer—Assisted"™ revealed that very few programs were
available in tha Coursewriter IIl language. In viea of the
fact that few teachars feit that thay had sufficient time to
angige in CAl course develoopment, it would seem imoortant
for a2 school to base its CAl 1anjuage s=21l2ction upon the

fanguages in which the coursaes it wished o wuse from the
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or criterien is ol2ced upon the sel2ction of a CAIl ltanguage:
it shoutld not only he trouble fras, Hut should he in common
enough useags to be a ltanguage widaly list=ed in CAl course

indexes,

Thus a further ravision of Guideline 4 wWould be:z
“Employ a well developads, reliable instructional authoring
language which 13 frequently used in CAIl courss indexes.

Provide adequate testing time to 2nsure that the (anguage

4]

works reliably with the comouter.™

Attemnts are currentiy heing made to develop 2
standardized CAI 1anguage. {Lowar» 1971) However, it
appears that such attempts are very difficult in fight of
the differing hardware systams and the continuinag

improvements in {fanguages.

Guideline 10. "Initial coursas should bhe relevant 2nd
"hug-frae”" and should minimiza npportunities for student

error."

This guideline appears to he aporonriate, The initial
courses were 2onsidered ‘*bug—free" and ralevant by the

teachers and =2dmwninistrators. Thay felt that these two

10
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factors contribuied o Lhe initiai ani continuing intarest
students displayed, Questionnaire data indicated that 937
of students surveved fefr that %the inittial programs were

relavant.

Analysis of computer recorsd 4ata indicated that courses
which were complated Wwithin 30 minutes, on the averages
stood A better chance of comolstion than courses which took
longear. One possible raason is simoly studant fatinue. The
mental invoilvemant of th2 student wWwith the proaram appears
to he very intense. Perhaps students found that they becawme
weary after about 20 to 30 minutes of CAI. Another possible
reason is that their free timer» particularly at Handsworth
becausea of its modular schaduling», miay have Deen scheduled
on a thirty minute period basis. Perhaps students who did
not finish within the 30 minute modute did not bother to
return dater to complete the course. The analysis of the
student questionnaires ahich reoorts that average Lime spent
Wwas 20 to 30 minutes per CAl sessicn corroborates the above

findings.

Furthermores, it was noted that ?3%7 of students w#ho» for
their initial CAl expsarience, had uysed courses that took
tham tonger than 30 minutes %o compietes did not take

subseaqu=ant CAl courses. Whareas 77% of studeants who took

106
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COUrses shorter thnan 30 minutes Aas  Lhe=ar itnytrai CAIl

exparienc? undsrtook further CAIl,

As noted earliers Mathis, Smiths, and Hansen, (1969)
determined three factors which 1opear %o affect student
attitudes toward CAIl. Thesa were relevancys reliability>
and programming strategy {(students should not be allowed to
make too many errors). From the resuits of this studys a
fourth tfactor ‘s sugaested, nama21vs inttial course
completion time. Further study is reaquireds how=aver, to

confirm this suggestion.

Guideline 1D may be ra-stated as follows:

"Initial programs should be ratavasnt and *bug-free' and
should minimize opportunities for student error. Also such
programs should be of reasonabte length in terms of %ime

required for comple tion."

An interesting observation was made during the analvsis
of computer data which mav warrant an additioneal guidsline
recommendation. It was noted that many students did not use
the registration number assignad to them, Instead they
chose to use tha ‘'oublic" code which was intended for

damonstration and course samapling only. Several reasons can

107
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sccurtence. Studen
simoly have forgotten their four digit code. Perhaps
stuidents became interassted in a course while samplinag Lsing
a Mpublic®"™ code and decided instead to complete the course.
Possihly students wished to remain 3Innonvmous and chose %o
use the "public"™ codes because student records stored by the
computer wunder this <code were not traceable to specific
students, It would appear that further study should bhe
conducted on this aspect alone. The results of the study
may have implications as to whether or not student
registration is necessary of sven desireable particularly in
view of the fact that the CAIl system was to bs used 2s =»
remedialf/enrichment learning Aavice, Record keeping of
student's performances may in fact, deater student ussa, This
conjecturs is Dbased on the "anti-big brother"™ surveillance
attitude that seams prevalent among some studants,
particularly 2imed at computers, Perhaps student
registration could he voluntary, allowing for those who wish

to have their interactions recordad for the purpose of

problam diagnosis.

In Ltioht of this discussions the following guideline
may be applicabile: "Studants should be encouraged to
register for CAl courses in order to take advantage of the

automatic student interaction r2coriing mechanisnm inhereant
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the CAI i anguage, These records may bpe usefulil for
problem diagnosis. Howevers, studenis should also be al lowed
to use the "oublic"™ or "annonymous®"™ code should they desire

to."

(D) CAI Course Davelopmant

Guideline 11, "T2achers should be involved 1n devaloping CAIl

cours=2s for their curriculum ne=sds,”

In view of the data analysiss this aquideline appeared
to b2 inappropriate as stated. Teachers raported that time
constraints imposed upon them prevented their involvement in
CAl curriculum davelopment activities. The suggestion of
using the summer haoliday months for CAl course development
appears to be aopropriate. The oraductivity of teachers
when qgiven unintarruoted tims to devaloo CAI courses appears
to be agreater than during regular school times, It would
appaar that further study may be necassary on ways and means
to orovide time and incentive for teichers to undartake CAI
curriculum development, Parhapns Guideline 11 should be
re—stated as: "Teachers should hbe ancouraged possibly by
extra renumeration during vacations or by rslease time» to
devalop CAl courses for their curriculum needs. Large

segments of uninterrupted times, siuch as the summer months,
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Wwith 31 stipends poears to D2 ihe kind of encouragement thati

is required."

Guideline 12, "Teachers and senior level students should
join together 2s an authoring team wheraby the tzacher
provides the curricylum material and teaching/learning
strateagy and ths student assists Hy performing the actusal

CAl programming and debugging.”

In Jight of the inappropriateness of Guideline 1l the
appropriateness of this guideline may bhe 2 foregone
conclusion. According to data analyzeds howavers this
guideline could conceivahly b2 considered 2as at least
moderately appropriate. Teachers and administrators feit
that the value of this guidetlina was not in the devalopment
of CAl coursess, d2ut lay in the student-authors themselves.
The motivation displayesd bv virtually every student-author
parforming his 2uthoring Aduties was considerasd more valtuable
than the actual coursas producad. Not only did these
student—authors {I=2arn about the syhject matters, but they
also learned ahout teaching strateqgies, CAIl strategiess and
computers in gen2ral. Howavers i* wac evident that some of
these students hacama so highly motivated and spent so much
tims authoring programmas that ‘their reguiar school work

suffared.

110



In viea cf the benefits to tha student-author himsetf
and 11 view of the time oroblem faced by teacherss perhaps
this guideling should ~llinw for student-authoring on an
extra-curricul2r hasis, Intarestad students could form a
'computer clup'! heanedq hHy an interested tegcher throuagh

which soeczi2l student progacts could te sponsored.

Gyidaline 12 may therefore bha re—-staterd 2as: "Provision

should he madefeor intaraestad students to author in the CAl

n
]
-y
<
0
A
T

"first—come/first 25i5" schedule. More often than
not» students wanting to use CAl hecame frustrateg with
wait*ing and woul l=2aya, As a ra2sult, a "users priority"”

system was day

P
(@]
3
@D
Wk,

*n ansiure that gtudents wontinn €Al
coursas ralatad to their studies would have priority over
alt other wu=a2rs. tJoon imolementatjon of thie priority
system, teachars and manitors falt that the terminal was
accessible, 1+t woutd apo=2ar t0o ba sapsibie to recommend an

additionat guidatine ¥nich specifirs the neec for a

resarvation andfor oriortty ~ystem,
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Guideline 14, "The school should he on 3

ofroQram suech as

flexihte modular schetuling which alttows students access to

the terminatl throughout the Jay,"

This auiceline MAG fecund to bso in

aoprooriate maang nf

ofinciptay an

ensuring that students hava time for

the usa of the CAI system, At Handsworth where the flaxibhle

modular <chadule was i
aporoprizte,

conventional "Clook"

Kafownas an the

n us2» this guideline wvac conrsideread

cther hand» wa g on  the

svatam which anpeared to have hinderad

students from using the CA systemn, In view of the fzct

that the hlock svstem

schantz, it woutld 2o

ol
to he
the imnlemnantation of

thoss schools on the

b2 used in the classroom under the auspices of

t eacherf.

termiryl rz23ardl=229 of

-~ -
[

aprrooriata, may 52 difficult tc impleament,

ts *he more prevalent schedule in R.C.

ce

L
t

-

| S
"

his autdeiin2s aitrouch found

o

Parhaos
Guidzliine 2 may b2 the a2nswer for

hiork systen, The terminit could then

tha subject

This proceduare would ensure student accascs to the

thair “imetahjen,
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In liaht of

auideline recuyir=s

tha

no modification.,

fareaoings it 1pDaears thet the

Howevers this guideline

may not he neceassary if Suideline 2 is implementad and
advantiges i< %*akan of in—-class use of the terminal,
Guidelina 15, “Yyolunteer students should bhe recruited
to perform monitor duties~wherein they assist students with
CAl routiness, maintain th= terminal reocom 1n aood orcders, note
any course difficuttias, and "ragister”™ sturdents for CAIl

courses,"

This qguidatine anosars to he acprofriate 3and requires
no molificatiang Natna  anafyzed incicata that the chudent
monitcrs nerformed a necessary and imoortant function in the
oraanizational aspect of TAl se as similarly roted by

Nt*Neat {1270).
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In  <summary, varyind deqrees of modification were
nec2ssary Lo the orizinal sat of guidziines,. Suidaelines

oertaqnini to technical rzcommendationss on the wholes were

approprriate ag statad, N ne of the most sianificent
mod1fizations wis  in  the zerminal specification. The
recommandation to us 2 silent, high-speerd, pcrtabla,
"hatd—copy" ta2rainzilc has implications for guicaiines
nertaining to nryanizaticn, The other meodification
eygaestad  that c¢careful consideration b2 given to the

distance hetween the comautarer and ths school. The cost of
communication was found tc be arohinitive cver iong

distances.

The get nf ar32an17atinn=ld auydelines underwent mAjor
revisinn, Pavisions hera inctadad changss pmertsinina to
inservice CAIl workshoos far trachers, the role of iocal
teacher coordinators anAd student-authoring of CAT

proaramne s,

Tha aquidsline racomrranpding that one should maike A

thorouagh aach for availzshble LAl courcses was cmz2loanated

U

with Cgideline 4, tha racomnmendation for CAl I2nguacge.

Additiona) quidelines t¢ o2xistina guidelines inclured

the racommendation for voluntary student registration and



ectablishment of a resarvation and/or nfiority system for

Ineyfficiant Anta resutted §in fnconclusive suonpcert for

the guidaline pertaining %o siudent preparation.

I1l. The 2avjised Set of Guidalines

1. Technicat Suidelines

A, Tha Computer

Sutdetina 1: "Dant comoiting sarvice on y time—-sharinag

hagsis from 3 general ourpase compubting facitity.”

. Tha Yarminal,

Guidelins 2z "2ant osortables high sceads silents

Uhard-copy", terminai=n sn  that they may he used 1n the

classroom or in other araiss of tha school ac needed.”

C. Terminal—-connyter ccremynicationp

Guideling 3: "Jant tefeohone <orvice from the extsting

public telenphone network 13 @ means of communication between
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terminal 1and computer 1 f the cost—Adistance fzctnr
considared reasonahle, Ttherwise choose a2 cosputer that
within reasonahisa distance or reconsidar the iden
itmolemanting TAL."

De Tha CAIl Lanzu=qe

Guidelins 43 "Emoloy 2 well developer relina

instructinonal agthoring fanjuagae which is freauentiv us

tn CAl course indexas, Provide 3denuate tectina time

ansur 2 that the languin2 49rks reliahly in the computer."

11 Arnang7zatinnal

.~ &

Guide linac

A, Teachiny Parsonnzl

GCurdeline 5: "Teachers zhould he made fully aware of

conceots, capahititias, 3ant limitations of CA!I by means o
projran of inservice warkshops dJuring the initial period

year) of C21 use, Ar operating CAI terminal chould
availanie for the ouUrnessa of demonstration dur
workshonos,"

Guideline A: "in anthusiastin teacher volunteer should

chosen to perform foca) coordinating ano liasonr duti

LA

is

of

ble
eed

to

the
f a
lor
te

ing

he

2S5 e



Qurinn the initiat shase of CAI utitization, the  time
aflott=d o this rofe should be fiexibte until the time

demiands of the role 3are known,™

Guidetine 7, "Taarhers snoutd De involvad in Aafining th

«p

ohjectives for CAl use2 at their school.”

R, Student Preparation

Guidaline 3: "Styudanis c7n 1=2arn to ugce the terminals by
means nf 3 CAIl course, Thers may bHe 2 need to prepare

students to make effectiva: usa of CAl per se,

C. Inity2t CAl Cnhurcs=3

Guidelin=s 9: "Initial codrses should ha relevants
Whyn-fraas", and should =inimize opportunities for student
error. Proarams <hould ganeraliy be <c¢f reasonable {ength

{requiring apsroximataly thirty minutes for completion.,”

Giutdeline 103 vStydents should be 2ncouragasd to rejister

for CAl rourses in ordar to take advantaje of the zutomatic

student record—kasening nach1nism inherent in the cAl
| anquage, Thi e recordine’ may be usaful for rroblam

diagnosis. Hnowever, studants should 2ls30 hHe allowed to use

the "oubliic" or "innonymous?” sode ghoauld %thay desire to,"

=
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Guideline 11 "Provision should ne nada so that interssted
studenis can author wWwith *the CAI svstem for the curpos=as of
tearning uthor proar2aaming tachnigues and for cevelopment
nf CAl courses such a3 games and other extra-curricular

courses."”

(DY CAI Course NDavalopmant

Guideline 12z “"Taachares should b2 2ncouraged %0 ke involved
in devalopina CA]l coursas for their curriculum needs. Large
segments of uninterruotasg times, such 2s during summer months
with a stianand, apn=ars to bHe the kind of 2ncouracement that

is requirad.”

{F)Y Adainistrative Connerns

Guideline 13: "The tormninal{s) should be Incated in 2 room

with tha folio4ino featyrec, First, the room shouild be

easilv accessibhie to stydant users throirghout the <chool

day. Saconrd, the room shoutd ne {gocated in an ares Ahere
the nnt=2 from the tarminal will not irterfere wilh
syrrounding renching areyc, Third, tha room shnxld bhe

suffacianttly t2arqe to include not onlv tha terminal and
chair, hut =2lsec worktahla2s, resource materinals, ang a table

and chair for *he studant moni tor.”
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Guidalina 14: "The cchoof should he on a progras <giuch

W
4

flexible modutar schadulingy which altlows studente accass to

the terminal throughout th2 aay during free-study time, "

Gurdelinse 152 "Voluntezr stulents should *ne rercruyited %o
perform monitor duties wharesin they assist students with CAI
routines, maintain the %tarminal room in good crder, note any
course difficulties, and Mregjister" students for CAI

courses,"

Guidaline 1A "Tha school sheoutd consider the
implamantation of 3 reservation and/or »nriority system for

CAl users,.”

As nnotad earliers Suidelines 13 and 1% @3y nrot be
neceassarv if the "jn-classroon terminal' concert is emnlovyed
as suIaested in Suids=iine 2, Howavars, further study 1n the
aspects of Yin-rlassronmn tarminal™ use would be necessary
before a recommaendation =3n he mada to delata2 Suidestines 11

and 113,
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THAPTER 4

DISCUSSITH AND RECO¥MINDATIING

As stated =% the oputsat, the ourpose of

*o Adeyelon and refine gaideiines refated

tn Secondary schonts, Tha procedur=e

t he literatura from which an initiat

FOR

incluied

set nf guidelires were

deriveds !non field tastino 1n two 3.C.

tha initiat set of quidelines was ra2fined

data analyzasd, & rafined set of quidelinas

It aposars that *tha nirpncag 4ara

refinad =2t o0f guyidelinas, though not

hava magz2 a wusaful stenp toward

guidelines which would anable a Secondary

the fal) potanti3al of CA!l witth a minimun of

with maximun »ffoctiveness,

definitive,

9

FURTHER

a

STL

re

Secondary

in tight

accamniiched

R

school

apeears

to

|
JL

school 3y

comorehansive

Y

this stuly

to the use of CAl

vi

ocf

has been <tated,

ut

dgifficulty and
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le Pagant NDayva2lopments

Pacaent tachnnlnaical ardvancements in  the 2area of
computar tachnoloay may be apolicable to assist in the
apornach to this 171eal, The 182 of communication networks
such 35 satellitess microwave, caple televisions and ltaser
systems {Marten, 19609) may provide Incwers t2 the oroblam of

termiral-computer communicatinns costs.

“artain apd Norman {(19570) pradicted *that comouter
terminalts will he A common place itam in the home of the
future, They liken the purchase of colour talevision sets
Aurinag tha mid sixties thrainh miAd cavantisc to thke rurchoce
of connytar terminailsg in the mid sevarties through rid
eightias, Thay fores2e tha household use of computers not
only for (€Al needss hut also for shoppings echeduling for
apooinrtments, madicol 4iagnosis and PTrognosiss and

tnforeatinon ratriayal,

Tackalaw a3nd Pennim=na {1974) Arnota  apnogt the system

curranily ynaraoing gark=t syalusntion. The =v=stonm s bhased

v
T
w
c
4]
Y]

on ce 0f two—aay ca2hle television networkes, Th= usar
hzs a smell hand~held kKayhoard tarminal which is pjuqgoad
into the tsiavision s2%, Tha Hdata +ransmitterd and recaived

is disolay21 o2n the scrasn, Tha Aata transmission to and

from *ve zomputer is via the cakle televizion network.
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Alpert and Ritzer (1949} of Projact PLAT(, have
develooad a new terminal for CAl., Using a "plasma®™ screens
the terminal srovides far character gensaration on the screan
and, siaultaneousiys, computer conirolled zolour visu2ls in

the form of silicdes ornjactard nnto tha hack of tha screaen,

Similaritys, computars themselvas are Dbegcoming ematiler,
Advancements in integrated circuitry have shown that
compiete computing systems can be buitt in an area no targer
than a nostage stamo,{Haffard and McWhortars 1972) ferhapnss
tY may ha  fylly posszstnle for =2asch school ¢to h=2ve tts own

comouter in the not too Aistent future,

cuarrantiy, naw fdaya2inon

Wi

nts ara t*aking plas In Fhe yge

[¢H]

cf the coanater in =iuc:tion, With the rryert  of the
Fime—charing cyctam 2n43 *he Aayzjogmaent of "on-jine®

interactive connuter onrogramss thz Js=g of the cemputar in
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education app=2ars to gn beyond the <scoos of tracitional

educational ussa, For ex=2nnles the development of AP L {A

@ Programming Language) his now minimizs the need for
E learning soecial computar iangquages which are often
perolaxina, AP, instead, comes very clcse tc normal

Fnalish uyseana, Thuss the barrier between the yser and the

computar is lowrresd, As a4 results, therea AppeArs te be a

tremenious amcunt of interesst showWwn DV schools in using this

angu=23e for tha vairious computatinnal needs of their
students, Handsworth schools, as an exampiesr continu=sd with

the rantal nf the terminal after this study was corol3ted.
The Handsworth teacher/coortinator has since renorted that

studante ara incraaci LY

3
-3
-
‘)
13

AT ~ra o - [al T T
R OVET CaAlda 1Nl s wmay

be indicative of the =ase of use ant new direction of use of

computars in schonls,.

Annther new interactive l2nguane whkizch is experiencing
tremenious demand is WYLBUR, WYLBUR is designed for text

edrting, that 15y one can manioulate data, whethsar num=rical




or textu~i, ty very simot=2 pcommanids to the computar., A very
aood ex2amole i3 thic thesis, ahich was writter utiliTing the
WYL3UR facilities, The writer was able Lo make corrections
and reavisions Yo the Araft thesis, which was "ectored®™ in the
comoutar, Upon command from the writers the computer would

print *he revised material,

In 1tight nf the foregoing discussion, it would Aaopear
that major chanages in computer systems and computer uss will
ogcCur in the near future, Soma of the Ai1ffiruities
associted with the use of CAl in schooils disclosed bty this

study» may ne easily nvercome bv thase chanaes,

It is the oprinion of the author, howeavers that there
may not he a correspondingly bright future for CAIl course
devel coment. The 2vailabality of CAl <zcourses, like the
availanility of any 12arnina resource, +4ill have 2n impact
on wheather CA! witll h2come an itntegral pbart of the school
system, The timey, exnertise, and costs raadired to produce
CAl progorams annaar tno he orohibitiva at the orecent Lima2,
Couplad with tha lack of standardization of CAI largungess

CAT AQpeaArs to be resgarye- for schoais wishirg to
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E

exoefr tmant, In 1ignt of <one of the new usas of computers
in aducition mentioned aboves perhaos (Al per ses shouid he
considared 1< onlv ona asn2ct of 2 copouter Dased ayctem tn

the snshoand, EFmphasis on the other uces nof computers should

2

be m3da, Parhapss thens tns cost-effectiven=ss 1n & total
=school computiIing svskem nf CAl Wwould supnort the use of CA]

in tvpoical opublic schonli s,

2+ Suaggestions for Further Study.

Ratrospectively sneaxings the investigator vould make
one major rhka2nne tn the #esign of this study. Inctead of
condunting the study onty over one vyear, the ctudy would bhe
conductad over A pariod of at J=2zast three years, Fy doing
sa tha "Hawthorne™ affact (Roethlisberger and Dickinsons
193%) couid possibly be 7inimized. Mcr2ovars students and
teacheaers woul?d nhe more famidiar with t£he CA] system by the
second  vyear of opmeration 2n+ subszquent vears of use would

provida more substantiva idatc,

lagcause the scope of thiz study was hrozads ther=2 2are
many asoacts of the uyse af CAl in schcols sugnestee by the
study wahich may warrant farthar stufy. For examples further
study of thas ausstion of terminal use, marticutarly in the

classroom, should be carria2d  out. Farthar stucy 1n all

12°
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aspects of CA]l course dJevzlopment Aaopears to bhe necessary.
Further otydy of the vatuya of studant-authoring could vyield

inter=sting resufts on tha motivationzt aspects of cowrpyuter

use, An in fcp*h ctydy of factors whiech affect CAY course
utittzation anpAAarg alsn ta  he F) fundamentat need.

Furthermores the aguidelinas derived in tnis studv could now
atiso he gubmitted to a panel of exnerts in CAl and computing
for further refineament, rainking, and S0 OnN»s by wusing 2

guestionnaire-tyrs davice,

It 2 hopad that the Juidetltines develooed y this study
have contributed to tha aosal of more effective and
widesrcrea? use af Coamppter-Aagighed Instructions ail the
Secondary school lavel, In oarticular, the employment of
thece technical and or1anszational guidelines may Aassist
secondary schonls to mininize the need tn snend financial
resSoUCcCasy tima, and an2rqgv  on tha "re—irvention nf the

wheel™ and instead, channsa| thage f2soUrces to the

teaching/ i2arnin~ objysctivae nf the schools.

12
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Appentix A

Excorot of tetter from 3.C. TCLEPHCHNE CO. to Or. Ellis.,
RE: communications cost for proj=ct

BRITISH COLUMBIA TELEPHONE COMPANY.’

. T08 SETMOUR STRERT. VIAﬂCqU\ll S, CANADA TUILEPHONE 0098-5181 AREACODS 40¢

-

D. C. warry

VICH-#R2VIDINT - wARI T INC

April 16, 1970

APK 17970

Professor J. F. Ellis,
Professional Development Centre,

Simon Fraser University,
Bumaby 2, B.C.
g Dear Professor Ellis:
3
This will acknowledge and thank you for your letter of April 10, 1970,
concerning the computer instruction project at Hundsworth School in North
Vancouver and Kelowna Senior Sccondary School.
3 The following sets forth the monthly rentals and non-recurring installation
" charges which will apply:
| .

a) S.F.U. to Handsworth Sccondary School, North Vancouver

.

16 miles @ $2.50 _$ 40.00 per month
2 - 103A2 data sets @ 335.00 70.00 per month
Total §110.00
Service Charge $ 60.00

b) S.F.U. to Kelowna Senior Sccondary, Kelowna

170 miles @ $2.50 per mi. $425. 00 per month
2 drop charges @ $10.00 . . 20. 00 per month
2 - 103A2 data sets @ $35.00 70.00 per month
Total $515.00
Service Charge $ 60.00
-2- L :
N roer : . . .' . . - . -
Combined Charges (a and b) .
Recurring  $625.00 monthly

Non-recurring ‘Sl 20.00

As mentioned in our telephone conversation, we are prepared to assist you

in this project for a period of twelve months and, over that period, you may
expect 1o be billed tnitially for the $120.00 installation charge, and $625.00
monthly for the rental of the facilities involved.
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Apo2nidix 83

TECHNICAL DRSCOIATION COF COMPUTER, TERMINALSs COMMUNICATICN
DEVICE, AND CAI LANGUAGE
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Appendix C

SFU CHEMISTRY CAJ PROGRAMS AVAILABLE T0O SECONDARY SCHOQLS

Course Name

balegn

aranl
gaslaw

intro

irtang

code

expo

sig fia

133

Course Description

Practice i1n balancing oxidation
raduction equations

Principles of error anatysis
3asic laws of gas behaviour

Introduction to the CAI
tarminals and course facitities

Basic concepts of Coursewriter 111 i
{CAl author l1anguyage)

Writing and naming chemical
formulas

A study of exponential numbers

Study of significant figures
for Chemistry 11




Appoendix D

COURSES PROGRAMMED BY TFEACHER-STUDENT AUTHOR TEAMS

l. Handsworth %*aams
Course Nanme
bioll

cangoy

elecl?

geaq

tin=qu
molall
shorst
urban

2. Kelowna teanms
Coursa name
cellif
factor
naplo

shakes

Nescription
Biology 11, Meoiss, Metocgis

Tanadian SGovarnment; study
of the Par liamentary system

Tasic sltectricity g9rade 10
Geogranhy <crade 11

{inear equations

“ole concept for Chem, 11
Short stories; anpatysis

Urhanization concents

NTescription

Study of cefitular structurs
Factor analysis

Mapoleon; 2 simulation game

Study of Shakespeare
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Appandix F
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Appendix F

SCHEMATIC DIAGRAM CF LOCATION OF TE2M[NAL
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Appeniix 6§

EXAMPLIS OF "LINE STATUS'™ AND "STUCENT STATUS'™ FRINT-CUTS

01/25/771 12:19 LINE 9
~ TYPE COMMAND
1

lin= astatus all ’
b
3 LINF CCURSE GRAUP USFR N0 DATE 1/25/71 Time 12:20
.
v 1 mol vis start
: 2 eftecln cam samotle

3 bz leqn h20 sh745

4 cellaf author

6 cai vis sample

7 SUPERVISOR

8 c? i vis start

9 MONITOR

TFIS IS The UISTING FuR SIGFIG DATE 03/3C/71 TIME 14:24 ALL :::::::3:332:888

STUDBENT STATUS SIGFIG CATE 037305771 TIME 14:24 SELECTION=ALL
Sk LARFL Patn=SFW STAxT LATE LAST CATE TIME TYREC STUCENT NO. GROUP AREA STUDENT

GO OSTGELG=-  u= O 12730769 00:% ) TEVE PRO 1 S~ K~ LU
GC SIGGIG~ 1=« 3/04/7C 2/11/71_2:58__ 8 AMPLE vis 1__INSIGNIY
Ll SYS1 -~ 2= 1 12/1&/7C  3/26/71 0:04 15 TART VIS 1 SIGNIFUL
¢ SIGE - L= 34 10/3C/7¢ 11/06/7C 00:11 15 - 1847 HO4 1 VICIE Ci
0N SIGLEIG= 2= « 12/24/170 12/94/70 03:01 15 1927  HC4 1 CAROL Mt
Co rND = u- U LL/18/77C 11/18/70 00:24 15 7940 HC4 1 BOB GALl
A STGFIL= 2= & 11724770 1/04/71 CG:28 15 4444 HO2 1 DON FAlt
GOOFND = u= 0 12/1G/70 12/10/70 _02:25 15 . 7984 HG 4 1 GEOFF D2
00 END -~ 0- 0 3/1C/71  3/1C/71 ¢c:1C 15 8010 HC4 1 PAM BRO!Z
00 ENG - 4= D 1/12/171 1/12/71 00:18 15 8012 HC4 1 NANCY BFf
06 SYSS - 1= 4 11/C4/7C 11/C4/7C 00:21 15 8059 _ HC4 1 KATHY BR
00 SYS% - 1= 5 11/1C/77C 11/723/70 C€0:42 15 8060 HO4 1  LAURA C¢
00 SIGFIG- D= O 1u/30770 pJ:00 15 8077 HO4 1 DEBBIE J
00 ANTHFR= 2= 13 12/1C/7C___2/16/T1__00:18 15 8092 HO4 1 _BLAIR PR
00 ENG - 0= O 3/12/7Y  3/12/711 00:23 15 £CS5 HO4 1 LESLIE w
60 SYSS - 1- S5 11/14/70 11/18/70 00:20 15 9699 HO4 1 ERIC PED
00 SYS1 - 1= 2 11/26/10 117/26/7C €0:13 15 9765  HO4 __ 1 BRETT MA
0O END -~ u=- O 1727/171 1729771 0C:1C 15 €565 HO4 1 ROBYN CR
OC SIGFIG- o~ U 10/30/70 €C0:00 1% 0706 HO 4 1 SUE WALD
00 SIGFIG= u- 0 1 _MARGARET

10730710 00:CC 15 : 1555 HQ1
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Appendix H

EXAMPLE OF INTERVIEW SCHEDULE: TEACHER, ADMINISTRATAOR,
STUDENT-AUTHORS, MONITORS, COMPUTING CENTRE PERSONNEL

TEACHER INTERVIFY SCHEDULE Positive Neut ral

Negative

1. We have specified the yse
of a general purpos= computar
which is locatead saveral
{hundred for Kel.) miles from
your school. What are vour
feelings on this remote use of
the computer?

3t
3(K)

I T VT ST o TOONE 1

R St it

2. Teletype terminals were
chosen for this studyvy over the
faster information displaying
television like tarminals
bacause it was thought that
the typed print-nut would bs
useful. Do you %hink %the
choice of teletvpe terminals
over television {ike terminals
was a good decision.,

2{4)
3(K)

F(H)

1anguage recommends the use of
a raliable language. Would
you comment on this guidelina?

3(4)
3(x)

4, The quideline partaining to
teacher preparation specified
that inservice workshops be
given to introducae the
concents, caoabilitiess, and
fimitations of the CA] svystenm,
What are your comments on this
guideline?

3(4)
3{K)

5« Locatl CAIl coordinators were
appointed at the beginning of
this project. What is your
opinion of tha role of the
coordinataor?

3{4)
31K

6., HWould vou pl=2ase comment on
the initial Chermistry programs

|
|
|
|
i
]
{
|
i
)
{
1
}
1
{
}
1
|
|
i
{
I
3. The guideline for CAI ]
i
|
|
|
]
1
1
|
]
I
|
{
i
{
|
i
1
]
i
1
]
that Aeres made available to {

— . A e o g e e RS e G e emn e ot WS v AR YR i Yt mma TS Smm A SN S ey A SN My e e mad S G Swh A A e S e
— Ay e g e N S daws RS amm kv e Mg M G ma e Gn S amm M amm NS Gmn R e SR Gme e e e e M M G ame  SeAT W WAL ame M daee e e



your students in light of the
gutideline recommandation for
initial programs: initial
proarams should be relevant
and "bug-frees" and allows
students to make few errors.

7. One quidelin=
racommendation statad that
teachers should he invelved in
devaloping CAl courssas.

Please comment on this
guideline,

B, This study recommmended the
use of senior students to
perform the actual mechanics
of CAI programming allowing
teachers to spend their time
on course contant and design.
What are your opinions of this
student-teacher authoring team
approach to course
development?

9. Ine guideline specifisd
that the school schedule
should allow student accass to
the terminal throughout the
day on non-schedule basis. It
was sugaested that ftexible
modular schedul ing may be one
of the most effective. Plaasge
comment on this guideline.

10. The administrative
orgiinization of the terminal
location was specified for
maximum accesstibhility and
minimal disturbance caused hy
the typing of tha terminal
ball. Please comment on this
racommendation,

— D e e AL M GRS e it e emn mEe e M MR OB M e MG MR e M SEE M S Gt GG SR o el S e MR KD MR g e o Gt vee G B

N
—~
~—

1)
L{X)

2(H)
21K)

3(H)
3{)

3{H)
3(K)

e AEm e S amn SR o D e R AR el S amm G G TED A S NND  emm e S ed N S e s Amm AR G ey . R e ean .

1(X)

1(K)

1{H)
1K)

S  — o T o N G emn ey WS M S NN MM mmn TED G e WS S e MG WS e e SEe S e e S e e e MR MM TR M e W e e

2(4)
1(K)

- D Beie  amm e - s et G N S e M) AR Ml A G Ml S S G Ak e mmm e NS sk e he A R s mmm M Gmg SEE AR Lk ey RS e e
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IRRITRR RIS RTINS TR EL R N

Administrator Intaryj
Schadulie

W

w

l. The computer quideline
specifias that a school
wishing to use CAI should
rent computing sarvice from =
genaral purposs computer on 12
tima-shared basis. The
rationale for this s that no
capital funds ara requirad and
that no major tong term
financial and personnel
commitments are made, Please
comment on this quideline,

2. As vou knows» the computer
is located several {(hundred
for Kelowna) miles from the
school. what ars your
feelings on the remotes use of
the computer? to vour staff
or students?

3. The best estimate of actual
comouting time cost has heen
catculated to he approximately
$15.00 to $20.00 per school
day on 907 utitization.

Please comment on this cost as
to whether or not you consider
it reasonabls.

4, The rental tharge for the
terminal is approximately
$100.00 per month. Do vou
find this cost a reasonable or
unreasonabie amount in tarms
on schoo! financing?

5. The telephone charges for
rental of service and data
connecting devics {data sat)
is approximately {(Handsworth)
$100.90 par month per
terminal. {Kel owna) $700 per
month per terminal. N0 you

- - T man i U S e TR A et S e D MM EE SEE 4D e mad MES e TS MEE MM eme e M A G s MEE SED W e GEN SND mep SE G MR AR G e M G S e e

2(H)
21x)

2{H)
21(K)

2(H)
2{K)

2{4)
2{K)

21H)

. o W AN el TEES i e MR S e S e G M e MR MED M e ek MR mmn TES seh e e e M S e Gmp MDA e e M SN My TS M W M S e M M e s e

— D e s e M B RS G e e M Man e e D AR S e G MM SIS mam ke TME owe MR M man S W GGN e SR saE M Gmp MEL W e MG A SR e S s e

2K}

— m mp D Gpal e mam S emm S s emte e WD ik e M eae et S i cdee e A SME  SMD e e S sde ek Gy S TN MM e MM e i R e e SHAD e Mg e e SR me? e
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find this cost a reasonabdla or
unr2asonable amount in terms
of schoo! financing?

6. One of the guidelines state
that inservice workshops
should be given to teachers on
the conceptss cavabilities,
and limitations of CAJl.

Please comment oaon this
guideline,

7. Local CAI coordinators were
appointad at the beginning of
this project. What is your
opinion of the roile of the
coordinator?

B. Would you pisase comm2nt on
the 1ni1tial Chemistry proarams
that were made available to
your students in light 2of %he
guideline recommandation for
initial programs: intti=zl
programs should be relevant
and “hug-frea®™ and allows
studants to make faw arrarg,

9. Mne2 guideline
recommendation stated that
teachers should he involved in
developing CA] courses.

Please comment on this
guideline.

10. This study

recommended the use of senior
students to perform the actual
machanics of projramming
allowing teachers to spend
their time on course content
and design. What are your
opinions of this
student-teacher authoring team
approach to course
davalopment,

lL. One guidaline specified
that the school schedule
should allow stuldent access to

— o Em i Ve e S ek e mE e mmm W G M M S et WD e S kel MR N MR i U G AL M S mmm e hes e Gme ST G WS e IR s el Sme W e e e Ee e

2{4)
21{K)

2(H)
21(K)

2(4)

2(X)

1(K)

2(4)
2{X)

L . m MA S WA mme ehe A M A A mp G G A gm G Gam MR e R mee M mmm e M mn e AN Mmm A mmm RS R M M e mem M e e M e SR e e o e

W mmm A ey R NS e e S e e was WA e e s M e M M S A TR el et MAD G s G G S e M MM e AR S S S Mme S TER e eae T T s S W e

2{H)
1{K)
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the terminal throughout the
day 90 non-schedule basis. It
was suggested that flexible
modutar scheduling may D= one
of the most effective. Please
comment on this jJuideline,

12. The administrative
orgainization of ths terminal
location was specified for
maximum acgcessibility and
minimal disturbance caused hy
the typing of the terminal
ball. Please comment on these
recommendations.

Rating
Intearview Schedules
Student-Authors

l. Was the CAl language easyv
to tearn and use?

2. What are your feelings
about the teachar-student team
apnroach to authoring?

3. Would you like to continuse
with authoring?

4. What recommandations would
you make %to improve the
student authoring process?

Monitor Interview

1. Do you think monitors are
nacgassary?

?. 4hat are your feelings
about "INTRD"™ as a cours= tn
instruct students on how to
use the CAIl system?

— . S T o Sme NS e G S Gms S o

—— i T e e o e dm W A e e e agme S A e W M e WL M el G e gy S e WS e e e WA

2{H)
21K)

2{4)
2(X)

Positive

4
. —
AL
o~

£(H4)
4{X)

g{(+)
6{K)

12(4)
1010¥)

7{4)
7{K)

— m— —— — hha s s v kD A TS e e S

Neut rall

1{H)
piK)

L(H)
LX)

3{H)
2{X)

— S G Mol e - i S e S M WD e Sn ams AR mmm M MME e e SR e Vet e et wme T dm G

Negative

1(K)

1{H)
1{K)

21H)
1{K)

S i e e e W e s M G S i) e . e
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3. Wwhat 40 think abnuyt the
accessibility of your 3{H) 4{H)
terminal? 2{K) 1{K) 7 1K)

4. What kinds of activities
did you do as a monitor?

e e G wet M s
— G pump G s A — -
— WD gt M M cawe
- —— it -
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Appendix [

EXAMPLE OF QUESTINNNAIRE ADMINISTFRED TN STUDENTS
QUESTTONNATIRE: HANDSWORTH/KELOWNA CAI PROJECT 19671

This auestionnaire is directed at Chemistry students who
hava taken at least one Chemistry CAl course during this
school vyear.

Pleasa fill in vour resoons=2 on the "Mark Sanse”™ forms

in pencili. Enter only ONF response per auestion,

Please NNTE that vyou anter ynur resoonsas ACRNOSS the pace,

1. My grade is: A) 12 2) 11 C)» 19 D) Lower

2. EFach time 1 ussd CAl» the number of minutes 1 spoent
at the terminal was approximately:

A) 1ess than 5 minutes
B) 5 o 10 minutes
C) I0 to 20 minutes

D) 20 to 30 minutes
E) 30 to 50 mwminutes

Rata the following statements as to whether you
A) agree B) partially aaree C) undecide? D) partiaidy disagree
E) disagree

3. I found YINTRND" adequate for giving me instructions on how
to us2 CAl.

4, I found the Chemistry courses rslavant to amy studies.
5« I could use the terminal(s) Wwhenever I wished,

6. | found that my timebtable scheduls atiowed me to use the
CAIl system often.

7. Tha student moni tors were useful,

8. I engoyed using CAl.
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SAMPLE TF INTERVIFEW SCTORING: PDSITIVE, NEGATIVE, NEUTRAL RESPONSES

Examples of Positive, Nesutral, and Nagatiy
Interview guestion No, 7 dirscted at teach

"Mne guideline racommandation stated that

e Raesgporses.

ers:

t sachers

should he 1nvoltyved in daveloping C4] courses, Piease

comment on this Juidetine.™

Resnons2 ratead Positive:

"Oh yes. ! think teachers should he involved, That's

part of the profassionalism thats sitpected
The ontly probiem | ses at the moment is ti
already involved in their own special proj

from thenm,
m=, Thay're
ercts, It be

asking a bit much to tay CAl programming on them too.

Mayhe later, espacially after we ses what
project. I mean, if the 3oard supoorts th
costs) 1 tike to see some of us get togeth
basis. After atlt, what's good of CAI if w
courses. But I tikse to he sure that ths R
the system first. I 4ont*t want to spentd t
on programming if its not guaranteed that
This is why I felt a tittte rafunkant +5 s
on this CA! projeet this year."

Pesoonse rated Nesutrail.

"Yelts I*m not so sure, You Knows one of
Byt I think therats sven a greater problem
some of the programming that's goinqg on»
guidance on program dssign. But that even
programming should he 1aft to the exparts.
I don't know. I'd Iike to s2e what teache
given Wworkshoes on program design,®

Rasoponse ratad N=2gative,

"No way. It takas too damn much time, I

individual help %o 3ty @mv problem students
it would take me2 to produce a program, and
wouldn®'t guarantes that the program would

ypon this programming, or authoring, what

1ik2 writing a book., 1 means» wouldn't it

your own text hook for your class. I rath
program. I1f 1t's no goods | won't use 1%,
or wait until one is available. But I can
all that time programming."

happens with the

e expenses {CA]

er on a group

e don't have

oard witt supportl
0o much time

wae can use them,
pend Yoo much Time

the problem is time.
« From what | saw pf
I think ws need some
takes time. Perhaos
«..whoever they are,
rs can do if theay're

could give

in the tame

2ven then 1|
helip. 1 took
ever you catl its
be stuptd to hzave to write
er use somsone erlises

I*11 ftook for another
't sse myself spending
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Appanidyix K

SUMMARY OF COMPUTFR RFCORNDS CN CAT COURSE UTILIZATION

COMPUTER ASSISTED INSTRUCTION - FEBRUARY 1971

NOVEMBER DECEMBER - JANUARY FEBRUARY

COURSE NAME STOR ST SWIR STIIR STD SAMR STNR STD SWMR
4 balegn 1.31 44 " 10.09 0.0 16 5.13 18.85 3 5.38
bioll 0.0 2 0.34 0.0 0 1.91
cai 6.65 9 73.19 4,17 2 10.95 0.0 0 89.7¢
calc 0.0 0 41.88 0.16 1 22,10 0.32 2 49,81
cangov 1.3 2 2.50 0.10 0 . 2.8
cellif 0.15 3 0.0 18.51 35 0.22
cetest 0.0 0 0.46
chemex 46.0S 101 7.06 55.53 0 12.41 9.25 72 10.37
code 9.44 132 3.56 34.40 66 2.61 18.59 32 11,03
elecl) . 0.02 1 0.14 0.0 0 1.19
eranl 0.0 2 6.20 0.27 0 20.04 0.82 3 2.24
equg T0.0 2 0.21 0.0 0 4.57
expo 1.03 91 0.51 0.72 16 0.65 3.47 3 1.52
factor 0.0 0 0.02
guslaw 0.0 S 2.81 0.0 0 0.60 5.36 107 2.90
gent 0.08 3 0.50 0.57 1 3.95 1.26 3 5.35
geog s.04 2 15.46 0.0 0 1.78
geonld 0.0 4q 0.29 0.0 0 0.13 0.05 1 0.53
hands 0.0 5 0.26 0.11 0 2.04 0.0 0 1.77
inan 1.39 2 2.37 ) 0.0 0 1.19
info 5.54 0 0.0 8.99 0 0.0 7.04 0 0.0
intrac 6.15 1 5.10 20.49 0 6.60 4.46 70 10.87
irlang 1.43 1 7.55 2.9 3 5.20 0.53 2 11.59
jet 0.0 1 11.18 .4 7 11.32
linequ . 0.0 2 40.63 0.0 0 0.33
logar 0.01 3 0.01 0.0 0 1.29 0.0 0 0.30
matheq 4,96 12 1.96 4.14 2 4.91 1.70 2 6.84
mathop 0.0 61 0.67 4.89 2 7.29
"molell 0.09 4 38.47 0.01 1 0.31
mpl 10,54 3 3.76 0.47 1 1.64 5.47 0 13.93
naplon 0.02 1 0.01
ornom 9.95 5 7.95 0.0 0 1.30 3.21 S 9.69
shakes 0.0 2 0.07 0.24 0 1.47
shorst : 0.0 1 0.22 0.0 0 0.40
sigfig 4.22 87 2.88 70.46 60 5.45 7.26 78 12,40
space 0.61 2 * 1.56 3 26.07 4.88 0 26.73
stock 0.14 1 0.28 0.24 0 0.24
tester 0.0 1 0.0
tic 0.52 1 0.46 0.59 2 6.20 0.93 0 5.86
trecs 0.0 0 10.63 0.02 3 G.34 0.43 0 2.89
triang 0.0 1 0.56 0.43 3 1.88 4.50 110 6.30
util 0.50 3 2.16 0.24 1 1.16 0.75 2 3.52
watfor 1.78 17 5.89 66.96 S 7.03 9.28 28 12,97
TOTAL 111.02 533 195.66 171.91 278 251.97 134,56 570 . 339.42

STDHR - terminal hours used by registered students
STD - nurber of students registered
SAMR - terminal hours used by sample student racbers (start, sample shand, skelo)
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APPENDIX L

TABLE OF LOG BOOK ENTRIES CONSIDERED PERTINENT TO STUDY

Nate Fvent

July 7770 Handsworth Coordinator and
another teachsr begin authoring,

Aug 17770 First Handsworth terminal
Seot 3770 Kelowni1 terminal shipped
Sapt 154 Kelowni terminal up.
Dct 19 Priority system at Handsworth
Oct 15 Mamo from Comouting Centre

ra: Coursewriter IIl Version 2 test
beginning Nov 15 for two hours ezch
morning for two weeks.
Nct 17 Second Hzandsworth terminal operating.
Nov 9 Memo from Computing Centre
re: if CA! crashes during the PM
it will not be reinstated until
after 6 PH,

Nov 15 Two werak testing of VYersion 2 begins.

Dec 18 Computer shut down for five days to
install new disk drives,

Jan A771 Version 2 operating

Juna 1% Kelowna InterviawWs and Ouestionnaire

Juna 17 Handsworth Interviews and Questionnaire
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Apopendix M

TABULATION NF QUESTIONMAIRE RESPONSES
QUESTIONNATIRE:

HANDSWORTHIKELOWNA CAI PROJECTY

1971

Handsworth flisted firsts N= 12

Kelowna tistad s2cond, N= 71
A
l. My agrade is: A) {2 3) 11 [
C) 10 D) Lower | 2
{ 10
2. Fach time | used CAl» %he |
number of minutes | spent a3t |
the tarminal was {
approximately: 1 A
i
A) tess than 5 minutes |
3) 5 to 10 minutes 1 2
C) 10 %o 20 minutes | 3
DY 20 to 30 minutes !
£) 30 to 60 minutes 1
1
|
Rate tha tallowing statemantn H
as to whether vou A) anree B8) 1
partialty agres C) undecided |
D) partially disagree F) |
disagree !
|
3. I found "INTRI" adaguate |
for giving me instructions on 1 4
how to use CAIl. I 45
i
4. I found the Chemistry !
courses relevant to my 1 3
studies. 1 35
|
5. I coutd use the terminalls) !
whenever 1 wished, [ IS
1 4
f. 1 found that my timetabls ]
schedule allowed me ton use tha 1 3
CAl system oft=n. 1 3
|
7. Tha student monitors were i
useful. i 12
1 39
B. I engoyved using CAl, |
! 11
1 39

Response Freauency

S, o]

v O W O

w D

o

%]

32
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Appandix N

MEM) FROM COMPUTING CENTRFE PRRSTINNEL
RE: CAl PE—INSTATING RESTRICTICN

SIMON FRASER UNIVERSTTY COMPUTER CENTRE

VN R TSI S QR/STTILAS R T
AOCAT v SYSTEMS NOTE res: o019

DATE Nov. 10, 1970

SUS,KCT Y CCMPUTER USERS ADVISORY COMMITTEE
2* 134 AND B.C. TEL PRESENTATIONS oIvE
30 CAT HIOURS S
: (399 '} S——
a
[ ]
’ .

€A1 Hours

Until further notice CAI will remain on after 2 p.m. unless
it crasnes tetween 2:0C and 6:00 p.m. If this occurs.

it will stay down until 6:00 p.m. at which time it

resumes normal operation.

(924

Nino Stroppa
Senior Acaderlc Progranmer

LS iCnw
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with Leum

NORTH VANCOUVER,
I B. C. (CP) — Irving. the
talkative computer,
lively teacher with a sanse
of humor,

At Handsworth S. S. in
* North Vancouver, the stu-
, dents realiy d.g Inm‘ ard

ven bﬂd\ 5 1 Jove roronto

OF NEWSPAPER ARTICLES

L‘VH"O’ pAIL

CAl PROJECT

GLOBE
ANO

Bah Johnsten, chcx:\istrv"

Leaciiecal antuoin,

is a

porivds  of
struction with him,

“He's sort of a cross te-
tween mecha~ical
grammed lrarniny and 4

‘S tae sludeats sperd long

individual

pro-

EPEN I Y A

Irving

Eegwn in
cybernehcs

* WILE BENNETT

Frovince Edu. ating Reporter

Computer o mingls may pe
irsiailed in paaay schools ia

tre uaar fituze, twa R C adua,

WINNIPEG FREE PRESS, SATURDAY, JANUARY

IG'S A LIVELY TEACHER

2
Features
IRVIR
Tl ._&%E!{
] 'Eua éCEEH
N O R TH "VANCOUVER,
BC. (CP) — Irvinz, the
taikative computer, s a

lively tescher with a sense
of humor. - &

At Hanldsworth secondary
schoal in North Vancouver,
the studerits are in love with
Irving and vely on him
when faced with problems
in cheml!siry, physics, math-
grnatics or wiolugy.

Actually, Irving “‘lives” In
the !tbrary at Stnen Fraser
Unlversity, 15 miles away.
He is connected whth twe
computer receivers in the
North Vancouver schpol by
& speclal *“dedicated line.”

HMHandsworth students told
sereporter recently that Irv-
ing kids them along a lot
and they like It lle doesn’t
get angry or blow a fuse
when they give wrong an
awers to try to confuse him.
Hc exhorts Lhcm !o do bet.

, - o F N

'} \

“Your name Is mud I{ you
goof!” warned Irving.

But aside from his quips
and wisecracks Jrving s
loaded with useful iaforma-
ton.

Bob Johnston, chemistry
teacher at Handsworth, sald
the students spend long
periods enjoying Individual
Instruction with him.

*He's sort of a cross be-
tweenmechanical pros
grammed .learning and a
buman teacher,” sald Mr,
Jonnston. “‘His process is
known as comjputer-assisted
inatruction.”

Students take guestions on
s variety of subjiects to lrv-
ing, type them out, punch
the “‘return’ bulton and Jrve
iInz replies immediately
with the correct answers,

The school 1s plannlng to
sxtend the usc ‘o English
and French iessons shortly.,

Each student is given @

Ve m?@gwmmr

Two are nlways on duty.

Not only dees Irving ame -

swer questions, but he can
deltver a neatly typed mini.
lecture in any of his sub-
jects on call. He usually
follows up with questions on
the materiall and makes
students keep repeating
wntil they hit \he cotrect an-

- gwer., . '
It the shdcnt lucccedl'

after several lalse starts,
Irving wili compllment him
with “iantastie,” "gcnlus :
child,"” or scme cther com
mendauom .o

This ls the flrst uzrm c! a
one.year .exparimental pm-
gram which casts the Norﬂ\.
Vancouver 8ctootl boos

4

T T

nothing. 03 7s being fHnanred &

by gran's Lt:l Ister=a-
tional Zutiness Mackivss
and frem  the Edecaticnal,
Research Insucsilz of B.C, -
with 9.C. mwm provid-
ing the "dedicated line”.

ul!.houtcharg‘. . mg

Ml

-
%
2
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A;)pfin"ix P
EXAMPLF NF CAI CCURSE "I4TROM

Helcome to CALL This thing sltting typlng in front of you ls a TERMIMAL, It Is hooked
up to me, lrving the Computer. s thls your first time on CAl? (Type.in your answer

then send tt to me Ly hitting the carriage rcturn key.)

L ( "“intro” )
(If at any tlme you make a mistake typing, type:
(XX} .

and hit the carrlage return. Then retype your answer,)
Are you male or female?

Thahw vyes

Well, relax and enjoy yourself., | don't blte!

seate nale

Rats! So am 1. Can't win them all . . . anyhow, what Is your flrst name?

weawd ol

Viell, G11, CAl consists of a set of courses, each of which teaches or drills a
different subject. You are now signed on to the course Intro, which explalns how to
: use the CA! terminals. Now . . . were you paying attention %o what | was typing?

; Quick, wlthout looking -- what Is the NAME of this COURSE?

«+s2+ [ntroduction

! think you have it right, but I'm not sure. Type in the course name all by itself
so | can tell for sure,

weewe fntro

Gll, you're right with 1tl
Now, to use CAl, the flrst step you take Is to flick the ON-OFF swltch (at the right

hand side of the keyboard) to ON, Got that? VWhat's the first step you take when you
sit down at the termlinal?

«seee turn the thlng on

Fantastict! By the way, If the moron before you left the termlnal on, you may have to turn
it off and on agaln to release the keyboard. Can you hear the click as | stop typling?

#+»¢+ | might have }f harold hadn't been méking such a nolse

Well, listen more closely next time, and you should be able to hear It. It Is very falnt,
but audlble. Row, the next step }s to hit the carrlage return to clear the terminal of the
old mecssages. | wlll then type:

INVALID PREFIX
TYPE YOUR HUMBER

Okay, what do you do to clear the terminal?

veete hit the return
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Appandix Q

EXAMPLE OF STUDENT INTFRACTION USING "BALFONT

ST |

. - | —
‘tplenme ta this course on halancine aacuntions, This course is
dasirned tn anahle vnil te master tha technicuna n€ “alancin~ aatations,

In arder that ! ran communicate with vou moare fFrealy | wonl+d liks tn
knaw what <o nennte ordinarilv call vou,
: -— 01

HWall, 611, this is A nrocram on bYalonecine chemical anuations,
hut ‘:rst vie must worry ahnut oxidation numbers,
No ynu know abeut oxidation numhers? Tyne yes or nn.

~ N0

I think ynu had hatter roview oxifdation numhers with ma, i1,

The oxidation numher is the charrge which an atom

apnears tn have acenrdine to certain rules,

Let us review the rules for calculatine oxidation aumhers,

RPule 1. In elements, atoms bave oxidatinn numbnr = zarn. Sn In these
exarinles do the atoms have ox:datunn nunhnr = zoro (if sn, tvone yes)

or not (type no).

Lat us start off with Na(s).

! (1f you do nat know what the little s in hrarkets means,. tynn ‘exnlain',)

-—r Yes
0k, bkow ahout maenesium atoms in MeSOL(s)?
: Is the oxidatinn numher far Mr = zern?
=% no .
Dk, hHow ahout Mel(++)? |5 the oxidatlion numher for Me a 97
Tvne yes or non, :
*—ﬂ>nn
Ok, 1low ahont nxveen ja H20? |s thke axidation rumher far oxyasn = ne
Tvna vas or nn, nlease,
—>ves ,
Comn on, Is this stuff an slement nr not, Rend thn ruln and try azaln,
Is the oxidaticn numher = zern? Tyne yas or no. ‘ :
— Nno . ,
0k, How ahout PMe(liauld)? . : : T
ls the oxidatlon numbher for Yg = 0? Tyne yes or nn,

—> ves

0k, that was all ecorrect, Gil,

Pule 2, In simnle ions (that 1s inns connsistins of only one atam)
the nxidation pumher nf the atom is eaual tn the char~a on the lon, -
The notals L1, Na, K, Rh and Cs are found only with oxldation

numhér = +1 In all their cnampounds,

Me, (3, Sr, fa and Pa are found to he +2 In all thalr comnounds,
What is tha axldation numhars af the atoms In thegn examnlng,

Tynain + ~r - fallowed hv 3 numher, Fe in Fa(+++), ) e



Appaendix R

EXAAPLE NF COURSE IN AUTHORING LANGUAGE

InF LISTING FCR EXFC -00 2/ /71 BUB JOPNSTUN AR R R R R

2- o LiF SS3%e I0 IS RATHER PeCuatlE THAT YOU tAvE SEVERAL UULLARS L
2= 1 SAY, MAYBE UNLY 599,549 LCOLLARS. IN THI S CASE YCU CUULD STIUL
2- 8 A MILUICNALIRE., BUT Tu THE PURIST, YUU wlUl D HAVL 959,989 DOLLAIL
7= 9 TY B85*

2= 10 ¢ K ARJLI YOU wRITE TAlS UXALT fILMBER OF GILLARS IN EXPGNENT
- 11 (YUY CAN SEE THAT Trese IS CUING TO BE MANY “URE THAN ONE >>
- 12 IN FRCNT OF THE MULTIPLICATION SIGN, X).»*%sk%

2= 13 3k MILLIGH

?- 1« UN PLEASE TYPE EITHER FRCCEEC Cr SICN OFF WHALREN

2= 15 NX *

2= lo BR FlLLICH T

Ll %% *®
1- 0 JU KEMEMBCR TO USe THE Twd ASTERISKS (%%} TG SHOW THE POWER,*%kkik:
1- 1 ALSO, USE A LOMER CASE +x+ TU >HDW THE +TIMES+ SIGN, BEFOR THE
1- 2 CA THE CCRRECT ANSWER IS 9.69989X10%=x5, ISN'T IT#* HOACUM YOJU NVEI
I- 5 €8 9.699483x1(88H=
1- 4 CB 9,99989X10*%5 DUOLLARS#
1~ 5 CHIL) G GGG ESLXLL1O®25,%

1- o TY TERRIFIC® aUw, MAYGE YOU'RE BEGINNING TO SEE WHAT WE'RE GETTI:
1~ 7 BR ECMILL* ’ ) ’

1- 8 WA(L) ELE=

1- & TY LGOGUK OUT FUOR THAT LETTER 'EL'y WHICH YDU MAY HAVE USED INSTEAD

1- 190 THE NUMERAL +0ONE+. TRY AGAIN.»%%%¥k%¥

1- 11 CA(L) S.65S969LAL10%*E&x%

1- 12 TY CHECK YOUR EXPONENT, AND TRY AGAIN,®x&&iw

1- 13 8r MILLIC® ’

1- 14 wA(L) &.SSBSXL0%%4

1- 15 WB(L) £.589EX610**3L%

1- 16 TY CUCH*. * (CIG YOJ FCRGET CUR CCNVENT ION WHICH SAYS ONLY ONE DIg

1- 17 K% MR X

1- 18 BE PLACEC IN FRONT OF THE DECIMAL .**#REPEAT, PLEASE. *x%%ax

1- 19 WHA{L) EX&10%%5% o o .

1- 20 TY SOMETHING GARBELED wW1TH THE NUMERALS IN FRCNT. I THINK., CHECK °

1- 21 DIGITS AND TRY AGAIN, ®

1= 22 TY BSx

1- 723 o % AT K

1- 24 ALSCs WOULD YOU CHECK TQO SEE IF YOUR PLACEMENT OF THZ DECIMAL

- 25 THE RAISED POWER NUMBER. I'LL WAIT A FEA SECONDS (ABOUT 7)), TI

1- 26 ANSWER ANY TIME AFTER YOU HEAR ME CLICK MY TONGULE. J¥*xuxx

1- 27 PA 7%

1= 23 wWwAlL) S.SGSEQLXEL0E 5% ) .

1- 79 TY ARE YOU SURE YUU USED TEHE TwO ASTERISKS (*%*), CHECK, AND TRY ,

1- 30 WA{L) &LlaXELl0%¥6Lx

I- 31 TY LOOK AT THE SECOND PART OF THE QUESTION, WHERE WE ARE ASKING At

1- 32 THE NUMBER 999,989 OOLLARS, NOT THE FULL MILLION, AND TRY AGAII

1- 33 UN CAN'T READ THAT. AN ERRCR SCMEwWHERE. LET'S BOTH TRY AGAIN,*=x

1- 34 UN STILL CAN'T READ YOU. TRY AGAIN, BUT BE SURE WE'RE ON THE SAM

I- 35 UN LAST CALL®=¥ GET IT RIGHFT THIS TIME OR I SIGN QOFF#%xkxixxx

1- 36 NX L]

IOMILL 3% » e e
T PR T e I '
1- 1 Ty SUPPOSE YOU DID HAVE EXACTLY >>5>>>> ONE MILLION DOLULARS
1- 2 MORE UR ONE PENNY LESS. HOW wWwUOULD YOU WRITE THIS.NUMRFR NNW 0

153
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Appandix S

SCALE NF APPROPRIATENESS-INAPPROPRIATENESS
{Examplz of scal2 developed for %eacher intarview)

Scale of appropriateness apolied to interview data responses

Positive Mautral Megative

Appropriate:

WO g e
WD e iD= D
QON w2t OO O

Marginally Appropriate

3 2 1
3 1 2
3 0 3
2 4 0
Inapopropriats
2 3 1
4 2 2
2 1 3
2 0 4
1 5 0
1 4 1
1 3 2
1 ? 3
L 1 4
n 5 0
0 5 1
0 4 2
0 3 3
) 2 4
0 1 5
0 0 6




