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ABSTRACT

By the year 2000, European higher education
institutions must achieve the following aims: resolve the conflict
between the social demand for education and costs of nigher education
without lowering standards; provide continuing education to cope with
rapid technological change anad increased leisure and/or unemployment;
build even closer links between industry, public services, and higher
education in the field of informatics; and infuse new talent into
static academic manpower. Informatics (varied new communications
technologies that are based around microprocessing and optics) may
enable the achievement of those aims. The move to distance education
and independent learning will accelerate through computer
conferencing, cable television and videocassettes, computer-based
audiographic systems, and interactive videodiscs. New technologies
offer an alternative model to the large, centralized specialist
system, because they are both easy to access and easv for teachers to
use. The technclogy needed to achieve these aims is here now, and
will become increasingly easier to use. The main barrier is the
inability of large institutions to carry through the fundamental
changes in organization, financial arrangements, and teaching
strategies that are essential if flexible, off-campus teaching is to
be achieved. Eight references are listed. (LMM)
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DR FOUR AINMS

L take as iny starting point four requiremcnts ior European h1gher
2 ' ¢ducation between now and the year 2000, already well-defined in other

papers prepared for this conference: ”

L. the need Lo resolve the conflict between 'social demand' and
'expenditure driven' approaches to higher education, if mass
higher education in Lurope is to be achieved: catering for
wore studcents with less money, without lowering standards;

2. the need for 'é&ducation permanente', both to cope with rapid

technological change and increased leisure and/or uneitployment;
3. the need for even closer links between industry, public services,

and higher education, especially-in the field of information

technology, if for no other reason than to justify contxnued

public support for this sector of education;

4, the need to infuse new new talent into what ie becoming a very

static academic manpower.,
Fhe question then is;

.an informatics enable these aims to be achieved through thdir

contribution to tcaching and learning?

WHAL Al INFORMATLC.,?

1 believe that there is an outside chance that they can. Indced,
without the use ot new information technology, | think there is little

chance of the four aims being achieved.

well, what arc informaticsy [ will leave it to the Academie
Frangaise to worry about whether ft's good French, but it's certainly
rotten tngplish, I therefore intend [rom this point to abancon the
ters, and talk about new cummunications technologies, brcause that is
what {t's all about, we are talking about a ramge of technologies
“anserd around micronrocessing and optics, ifote that "computing' is a
sisleading term in this context, since Lt is only one ol a range of function.

that can be houdled by these technnlogies,




DISTANCE EDUCATION AND INDEDERDENT LEARNING

i‘ew communications technologies will accelerate the move to distance

"education, and indebendunt learning, and it is through this route that

the best chances lie of meeting the four aims. [Lndeed, whereas distance

"education is now scen as rather a fringe activity in higher educntion:

I believe that it is inevitable that it will become ‘the maia weans by
which teaching at a ‘.igher education level is carried out, if not by the
year 2000 then soon afterwards, There are several reasons for this

inevitability:

1. Distarfre cducation can handle greater numbers of higher education
students more cost-effectively than conventional higher education.
The cost structure of higher cducation by the twqucthods can

i
be represented in simplified terms by the following graph:

v

ance education institutions

4 “onventional institutions
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student nos.,
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2. Distance education is a more convenient way of learning. otudents
can study at tiwmes and places which best suit tham, '
1. The need for contiruing education throughout life means that tor

many people, study and work must rum in parallel.

4. i.ew technolopy cnables most = but not all - of the tfunctions of
[ace=to=face tuition to be donc'junl as well = and often beller =

at a distonce,

5. vew technology will make it rclaotively casy for ind’vidual

teachers tn design and present cistance tcaching in a personal
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and direct wanner.

aistonce educatiur,_pnrtiguiatly for full-time undergraduate students,
with no prcvlaus cxperience of sﬁudying at a higher education level; will
not replace altopether the need for campusebased activitics. rhe socisl
role of universities for the 12 = 21 age-range will still remain important,
as will the need to nvovide research facilities, I[lowever, even for these
neole, one can foresee a mixture of distance and campus-based

activities.

i W1LL WEW COMMUSICATIONS TECHMNOLOGIES HELE?

{ could give mauy examples of how different technologies can help

inecilitate the trend to distance education or to the achievement of the

3

tour aims outlined carliery but | will choosc just four examples from

tecimolopy that is already available today:

1. Computer conferencing. Using a cheap home micro-computer and a

worc-processing package .costing around £50, a student can type up essays

or leave messages or queries for the tutor, The information can be batched
and sent down thc telephone line in a burst (to save line costs) to be
dumped on a main-frawe computer. ‘The tutor can call up all the ecssays

one hy one frous the mainframe on his own micro, mark them and add comments
or further work,.and using a secure code=-word, enter the grades against

the students' files. 1If the tutor wishes, all students can access each
other's essays and'commeﬁts., Students can comment back to the tutor, or

with each other, either hefore or after preparing their assiguoment,

"Conversations' via the key-toard can be had in real time via the computer,

or messages or quories left by students or tutors Lo be "collected” when
convenient, 1o couputer skills are required - jﬁst a list of codes to
identily students and tutors, and commands to choose functions. the

50" tware which provides this facility can be bought "of {-the-shel ™

for “60U0, and can handle up to 200 simultaneous connectlons, dependent

99 the wain=-frare capabilitics.

"
7. vable television and video-cassettes, ‘There are several important

features of cable 1V and vileo=casseties which distinguish thew Lronm

roaceanting and which hold promise tor hivher cducations

i. Cable I'v 13 local, ‘feaching wmaterinls can be delivered
of f-camnus to students within rcasonable travel ling
distance to the institution, thus combining the flexibility

~
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of home or work=hased study with less frequent buL pcrhaps

esscatial visits to the campus,

?
kS

ii. 2able distribution will stimulate increased recruitment to

the institution's courses .

iii. The rapidly growing home ownership of vadeo-cassctte recorders
weens that the disadvantages of broadcasts = thcir'cphemerality,
their lack of integrated study activities, the need to bLe in

a fixed place at a fixed time = can be avoided.

iv. video can provide unique learning resources in the students'
homes not casily available cven on campus: rare experiments,
fField visits, case-studies, manufacturing processes, etc,

v. I'roduction costs can be far less for cable IV or video than
for broadcast production, particularly if production facilities

already exist on campus,

vi. MNaterials can be shared = or co-pruuuced- - between diftcrent
institutions, and distributed between cable systems via

satellitc links, on a Luropean or even world-wide basis,

lhe extent Lo which cable will be helpful will vary frow country
Lto country, as will video-cassettes, because of different rates o1 yprowth
in doestic availability, but between them, cable and video=cas:.ette

dictribution allow for very low cost distribution of cducatignal wmaterials.

3. Computer-based audio-graphic systems, soon it will be possible

hY

Lo usc stancard, low-cost micro-computers to design teachiag materioley
which combiae graphics with the teacher's voice, without requirin, uny
computer prosrarting, sikillse 1 prototype of this kind of systen ““(v0ntually
Arrady been in use L the Gpen indversity for over three years, (v owill/
comaint  of a standard wicro-computer, a sterco-cassclle recorder, a
Pight=pen, and o software packagc in the form of a (hip, This will cnable

a tedcher to drow diagrams in colour on the IV screen, using the lipht

ety Lyne up and wtove wards using the micro keyboard, cdit frames via

Lthe covputer usin, a4 menu of commands, and provide his or her own

caveenlary synchroanised with the jrazjhics via the sterco cassellic roeardar,

e viden pictures are converted into sound sijphials by the micrn-couputer,

6
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and can then be stored on the second track of the audio-cassette, for use

in an lndependent learning moce, Alternati&ely, the system can be used

in real time for distance tutoring. because the video pictures have
been convertdl to sound signals, these can be sent down a standard tcle-
nhone line and decoded back into graphics on a IV screen at the other
end, Using standard telephone conferencing facilities, and two lines,

one for sound and one for the graphics, a teacher can run a tutorial with
up to six distant-students. . gcach student and teacher can see or alter
what is on the Screen a;q hear each other. The Open University version

of this system, called CYCLOPS, has been running suc;essfully in the
distance teaching mode in 18 centres for three yearst and the independent
study mode has also been successfully piloted in schools:’ It is not clear
exacily what system will become common, but the key poivt is that tcachers
can create their own audlo-visual materials, using their natural (rather t
than synthesised) voice, without the need for computer programming.skills

(although some practice and training is dcsirable).

4. Inter=Active Video=Disecs. Computer-controlled video=discs allow .

for a combination of computer-assisted learning with full visual repre-
sentation of 57000 still frames, 35 ninutes .of continnous video, or a
combination of stills and movement, We are stiil learning ‘about the tcaching
notential of this technology, but already it is clear that it enables
indivicual students to learn complex and high-level skills - including Uthe
developrent of expert procedures - independently, towever, it will be s
considerable time hefore video-discs are in widespread usc in homes,  and
there appears to be nigh development costs associated with the¥voduction o
of interactive videndisc material. In this casc, considerable computer
¢rpertise and high~-quality television technical stiamoards arce requiti,

CACTGE wl D G el A

: Zhave described four high-tcch systems. ilowever, the most impor-
tant teaching innovation at the Gpen lniversity has been the audio-
cassctte.,  Lhis year over 500,000 casseltes are being sent to LU students,
assettes are not used to deliver lectures, but in combination with
orinted material to -talk through diagrams, tables or problems, or for
amalvsis of meetings, classroom interaction. or complex arguments,
scadenics find it easy to design integrated audio-print matcrials, and
ciludents like this form of lcarning, which allows them to carry out

activities and get fecd-back. Onehour of audio=cassette material,

L 3



equivalent to three hours of study with print accompaniment lan be .

delivered to students for a cost of 50 pence.

Some of you inay be surprised that in my list of high-tech develop~
ments, 1 did not list computer-assisted learning. This will become
ihcreasingly important, but it will not be the panacea some people seem
to expect, At thc moment, the range of teaching functions for which dal
i appropriate is limited, and while this will 1ﬁcregse with the develop-
wment of couracware hased on principles derived from aftificial'intulligencc{
there are suvue inherent prublems which are likely to timit its applicutions:

‘e main problem is the need to work through soume form of authoring

‘Language which can convert what the teacher wants to do into terms sultable

for the cowputer, liowever sophisticated the programmc, there will

incvitably be restrictions on what the teacher and student. can do. {urthere
more, the cost of CAL coursewarc development remains high = about 100

hours of development time for e#ury hour of student use. while these costs
should come down with wore sophisticated authoring lanjzuages making.it

casier for teachers to write materals for CAL, this tcchnology scems to

lack the flexibility of some of the other systems. The power and flexibility
of the/ﬂﬂ%ggrsélce and the richness of video's presentational form bhoth
highlight some of the iuhcrent limitations of CAl. rhat is why i belicve

the communications capacity of micro=-processor technoloygy to he the really

significant development.,

The.power of audlo-cassettes and the limitations of CAlL both under-
line the fact that there ls no single 'super-med&um' that can handle all
the range of teaching tasks. A multi-media approach i: essential in
distance education at least, and probably in campus~-based education also.
‘ndeced, it always Has been, since the inventlion of the printing press,
fhe significant polnt today is that the range of media now available has
suddenly increased; making the choice of media and the identification
of the different tasks that are best done by different media an e¢sscutial

Jedagngical task. »

“hus | see the role of the instructlional designer who is fawiliar
with the strengtis and weaknesses of a wide range of media and who can
auvise and helyp train subject specialists in using media bu:oména
cruncial, ihere are arguments about the ways in which such
wdvice and training should be provided, but the recent tendency in
sritisnh bither education establishmantgs o1 gloding down educational

G mpve
technology centres when faced with financial cuts is clearly in the

A

wron;: direction,
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\./\wo MOLELS OF LIS TANGE EDUCATION

A major obstacle to the development of distance education has been
thé need to set up large specialist institutions with high starting costs,
such -s the hritish or Dutch Open Universities and lFernuniversitat.
flowever, the new technnlogical developments I have outlined, and in
particular the communications possibilities of computef technology,

* now offer tha possibility of an alternative model to the large, centralised

specialist system, rcquiring sophisticated learning packages designed by

larie course teams,

New communications technology, with its éasy'access and ''transparency"
in its ease of use by Leachers, allows for the devclopmentﬁof low-cost,
loéal, tutor-controlled systems of distance education. This will enable
existing conventional education institutions to expand into off-campus
teaching at rclatively low cost, using eifher on-campus staff, or more
intcrestingly, specialists from industry or the public sector. ihe role
of the institution would therefore be to provide a communications systen
allowing for a combination of off-campus and on-campus teaching, into
which students, other agencies involved with education and traiuning, ana

oun-campus staff can pluz.

Lo tUTLAL CONDITIONS s THE INSTITUITOR AS A BARRLER TV JNHOVATION

it is important to understand that the technology is not the problem,
ihe technology needed to achieve the four aims outlined at the beg inning
is here now, and will get increasingly easier to use. The main barrier
is thé inability of large iastitutions to carry through the fundamcental
changes in organisation, financial arrangements aud teaching strategics
that are es-ential if flexible off-campus teaching is to be achieved.
A coherent financial system which accepts off-campus teaching as an
cssential cost, and the ability to vire costs between these sectors is
A prerequesite.  There is a ﬁeed tor a major trainin;; programme on the
selection and use of new communications technolojpies for existing academic
and adminjistrative staff, who also nced to understand these technolostes.
fhis deoes not mean courses in computer programming but on the functions
of the various technologies, their costs, and organisational requircuents,
There is a need Lo protect and expand instructional design services within
institutions, and finally o need to jpntegrate administrative and tcaching
cosiputing systems, so that all the coumunications regarding fees, enrolnent,

examninations, and teaching can be handled by the same systen.

-9
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The majotrgroblem is that all this has to bé done during & period
when there will be less money available than &t present. [his means then

chang ing ﬁriorittes and current, .frankly inefficient on-campus teachiny

2

aracti ces, to relcase reources for new cevelopments, and wuch greater use
ol "off-the shelf" sof tware and courseware. 1f all this seeus fmpossible,
it is anlutary“to remerber that the world's second'largest computer company’
receives 40, of its income in the L.s.A. from sales to education, - Universities

in particular have strong leverage here, if they can only organise themselves.

The potential then is limitless. What is required is the will and

determination to change.,
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