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ABSTRACT

The problea of how multimedia institutions shounld
choose specific media for various learning tasks is explored in this
informally~written paper. Several approaches to the problem are
revieved and rejected as unsatisfactory solutions. The steps
described in Briggst' "Handbook of Procedures for the Design of
Instruction” are briefly reviewed and shown to reguire analyses so
complex that they must be rejected due to time and money constraints.
The need for guiding principles for media selection, based on
research, is emphasized; and some exploratory studies in this
direction are mentioned. (WDR)




ABSTRACT

This paper begins by posing the question of how multi-media systems
should choose media for various learning tasks. It describes some of
the approaches made to this problem, mostly by American researchers, and
comments on why these approaches, in the author's view, have not been

successful In providing useful answers,

The paper outlines a study (flnanced by the Council of Europe) that
was a renewed attack on the problem, and explains what difficulties were

experienced.

Briggs' 1970 Handbook of Procedures for the Design of instruction

provides a series of steps leading to media selection, These steps

are examined in thls paper and shown to require complex analyses beyond
the ability of many instructional designers or of their resources of time
and money. -

The paper describes In a general way how the Open Unlversity allocates
media on certain rules of thumb, and how these allocations determine to
some extent the expectatlons of course teams, resulting in a kind of media
selection. The need in the University for guiding principles for media
selectlon, based on research, |s emphasised, and some indicatlon Is glven
of research beginning In the Institute of Educational Technology at the
University that may hasten the evolution of these principles,
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553 Introduction
s;; One of the questlons | am frequently asked by visitors to ;he Open
o) University s, 'How do you choose which media to use for dlfferent parts
vl of your multi-media courses?!'
I feel that | am expected, In answer, to point to a beautifully con-
structed algorithm and explain how a carefully balanced analysis of
pedagogical factors leads to the best cholce. In fact, | have to admit
that no such algorithm or analysis exlsts, and that the Unlversity's
selections of media are controlled by logistical, financial and Internal
political factors rather than by soundly based and clearly specified
psychologlical and pedagogical consideratiors.
| don't like admitting this: 1t seems as though It Is not to the
credit of the University, a leader In the multl-medla fleld. But | don't
feel too defens!ve aboué tt. The fact s that Instructlional researchers
and designers have not provided even the foundations for constructing strong
practical procedures for selecting medla appropriate to given learning tasks,
If there has been British work in this area, | have been unable to discover it.
In West Germahy, the Deutsches iInstltuut fur Fernstudlen has recently turned
Its attention to the problem (Dohmen, 1972). in the Unlted States, over 2,000
media studies have not yielded the answers we need.
In this paper | shall summarise some of the approaches made to this problem
and will comment upon them before telling you of a recent study financed by the
Counci?! of Europe. | shall then examine in detall the advice on media selection
in the principal published handbook on instructional design procedures.' Having
cleared the ground, as it were, | shal) try to explain how the Open University
deals with this problem at present. ?!nally; | should like to Indicate the
S , dlrectlons the media research in the lnstltute of Educatlonal Technology Is .
:“ . e llkely to take In the. Ilght of these flndlngs and the Unlversity s needs.;;}fl"‘c

k i;,

:;?fPFePared by Professor David G Hawkrldge, D!rector of theflnstltute of
,Educational Technoiogy._The Open Unlverslty, MI1ton Keynes, En
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The problem approached

In an articte published In 1968, Saettler {1968), an authority on media,
stated bluntly that instructional deslgn was still an 'unexplored theoretical
and research frontler, with no texts or guldelines for designing Instructional
medla M§ssages'. He said that the medla research of over 50 years had had
little relevance to the problems of instructional deslign, ln particular, he
noted that, 'What we need are criterlia and procedures whereby we may match a
medlum to the requlrements of a learner. An urgent need exlsts for a taxonomy
of Instructional media which can provide a systematic approach to the selection
and use of media for educational purposes', k

Briggs (1967) wrote how he was constructing & programmed text one day In
1964 when he suddenly began to wonder why programming had to be the best
medium for that particular Instructional message, He undertook a literature
’ survey, and concluded that, 'there hadn't been any research oh how to choose
the best medium of Instruction for particular teaching objectives'.

Twyford (1969) wrote a review article for the fourth edition of the
Encyclopedla of Educational Research, but In it he has llttle to say on medla
selection or medla taxonomies. He notes the large number of studies comparing
one medlum with another, and claims tha: the research shows that a medium's
effectiveness s more dependent upon the nature of the message than upon the
character(stics of the medium. He refers to selecting madia on the basls of
thelr relative efflciency and makes vague alluslons to the use of systems
analysls and behavioural objectives., | looked in valn for solid advice on
media selection,

As | dug deeper into the work done up to about 1968, | realised that
there had been one or two attempts to ldentify the theoretical bases on which
Instructlonal deslgn should proceed. Glaser (1966), for example, suggested
some psychological considerations; some would not agree with hls behavioural
approach, and | shall note a few of Its practical weaknesses In dea\ing with
Brlqgl' work later,

, ~ Meredith (1965) put forward sugqestlons for 1 taxonomy of educetlonal
’ fmcdln. ‘He envisaged a four-fold classifleation of variables:
| ‘, ‘”prhYQiCAl varlnb!ot ln thc motcrlul. end the form of the
L jphyalcalkmad!um provldlng the stlmulus,] o ‘; -
the uro-anatomlctl vdilabios In the E1] ﬁory motOr

"   Q}‘ 0co1ogIcaI varlnblci whlch take acccunt of archltectural
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d) a collective set of variables which embody the time dimenslion,
factors of memory, learning, growth, history of the student,
attention, purpose, expectation, Imaglnation and anticipation.
This very comprehensive classification indicates emphatically that we are dealing
with a multi-variate design problem, In which simplistic analyses will have no
place. It makes the work of Flemlné (1967) on the classification and analysis
of Instructional illustrations seem elementary and merely prelimlnary, Fleming
provided @ taxonomy of Illustratlions which Included physical types, verbal
modlflerA(captlons, etc.) types, educational objective types, and subject matter
types. . More recently, Jamleson (1973) has attempted to relate visual media to
different categories of learning tasks, but he offers little guldance for multi-
media system deslgners.

Edling (1968),in areview of educational objectives and educatlonal media,
added nothlng that would help me, although he touched on a large number of
studies of different learning modes and medlia.

Sometime in the 1960s, perhaps arising from the work of Glaser.'BrIggs and
others in America, people writing about the systems approach to education and
what an idcal educational system would look llke began to insert In their flow-
dlagrams a box that said 'Select medla' or something equivalent.  Siivern (1964)
thaglq and Poorman (1967), Kaufman (1968), Lechmann (1968), Haney, Lange and
Barson (1968), and Gerlach and Ely (1971) are among those | noted using this
approach, In fact, | myself have written in these terms (Hawkrldge 1976). and
in Germany Schmidbauer (1970) has done the same. I am not suggesting that we
were all wrong, but | do think we undersstimated the contents of the box. That
leads me to tell you about the Councl] of Europe study.

The Council of Europe Study

Some 2} years ago | proposed to a technlcal committee of the Council of
Europe that an attempt shoul& be made to produce a media taxonomy. | told
them that what was needed was a practicel gulde to Instructional designers
working In.multi~medla systems for teaching adults at a distance, like the
Open University. The work plan envisaged the possibility of seléctlng
’kapprOpriate media for glven learning tasks, having regard to. the Character-
:'Istlcs of the Iearners. My I dea was nos orlglna!, 1 worked in the same
‘f3}ln$t|tute as Brlggs ln Californla.;~ I hOped that ahe Councli could go beyond
iH;iWhat Brlggs &nd hls co!ieagues had reported ln 1967 ln their classlc mono'raph
?pon'l ‘; . ,

,[:R\!: visua! mcdia to teach adults (Lampeau, 1972) , At the same time, Kéye prepared L

Full Tt Provided by ERIC.
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a set of>}earn|ng tasks In the natural sclences (Kaye, 1972), following
Gagne's (1970) suggestion that the most Important single criterion for
a choice of medium is often the nature of the learning task.

| had some hopes that Campeau would be able to find some guiding prin-

ciples In the research since 1965, the date of the original review. In fact,
in spite of an extremely thorough search, she found llttle., This Is not the
place to explain why: her report does so, very well., She concludes that the
research Is yet to be done that may yleld principles for medla selection, and
makes some suggestions about how thls research might be deslgned. She fore-
secs, for example, that multi-variate analysis will be requlred to detect not
only main treatment effects but also interactlons between varlables. I shall
come back to that point later. |

When Kaye had prepared his set of learning tasks or objectives, |t was at
once clear that there would be fundamental problems In using It as a basis for
media selectlon. The set Itself Is well complled. The problems arlse chiefly
from levels of speclficlty and from the Inadequacy of language for Conveying
full intentlons, These, of course, are the problems that plague anyone trying
to use Mager or Glaser-type behavfoural obJectives In Instructlonal situations.
A comprehensive paper by Macdonald-Ross (in press) deals with these and other
difficulties In formulating and using obJectives, and | will not go Into them‘
here. It is enough to say that one of the most fundamental obstacles In the
way of preparing algorithms for media selectlon is that tasks cannot easily be
speclified at an approprlate level. If we examine three of the tasks listed
in Kaye's paper, this point will be clear.

1. Describe how the relativistic mass of an object changes as
the speed of the object increases towards that of the speed
of tight.

2, Demonstrate how Avogadro's Law ‘and Dalton's Law of partlal
pressures may be derived from the gas law and simple kinetic
thecory.

3. ‘Compare and contrast Igneous and metamorphic rocks In terms
of thelr differing mineral content. |

Each of these tasks or objectlves has to be broken down, and declsions have,‘ 
to be- taken about how much of thelr Intellectual context s to be taught, before ;,]
':l;:medla can oe’ chosen. S 1s 1. to be undertaken slmply through wrltlng the rlght 0
To teach the rlght formula then: becomes ‘the task for which. medla
nust: be sclected but even tha_' 'vask; ‘must:stlll be broken down Into;what |
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might handle them, or look at microscope sllides of rock-sectlons, and so
on.  None of these tasks s actually specified.

My comments are not an attack upon Kaye's list. They are Intended to
emphasise the difficultyof selectfng approprliate media before a very detalled
analysis has been carried out. Such an analysis may be feasible, but not as
a routlne practice, to be employed by relatively untrained personnel, as |
had originally proposed. The questlon of whether such reductionlism Is des-
irable also remalns to be answered,

Thls concluslon is an Important one for educatlonal technologists, and
needs to be examined in the light of the princlpal published prescription for
instructional systems design, Briggs' 1970 Handbook.

Br{ﬂgﬁ} Prescription

If we are looking for a systems model for the design of instruction, with
the idea of governing media decisions with speciflc kinds of learners i{n mind,
then Briggs' (1970) handbook deserves to be studied closely. This volume,
entitled Handbook of procedures for the design of Instructlon, is the culmin-
ation of ;ea{s of work in the flelid (Briggs 1967, 1968), Its theoretical
foundatlions appear to rest partly in Glaser's behavioural approach and partly
in Gagné's (1965) book, The conditions of learning. Certainly the handbook
Is the most comprehensive exlsting treatment of the topic. It was tried out
In Brlggs'vclasses at Florida State Unlverslty

Brlggs clalms that in hls handbook the entire process of Instructional
design Is described, in an orderty serles of steps to be taken. He says too
that In this process 'medla are deliberately and carefully chosen to comprise
a certain strategy of instruction, ...the objective being to employ the most
effective medla for each (instructional) event'.

What is the process of instructional design that Briggs describes?  He
lists the three main components as:

a) speclflcatlon of lnstructlonal objectives;

b)  development of tests measurlng attalnment of those object!ves.

c) selection of medla and desrgn of Instructlonal materfals.

' For the thlrd component. the one that !nterests us now. Brlggs offers thlsfj:ff
behavlourat obJectlve for readers of his handbook~~:"" S ‘ 5":},
‘ For each lnstructlonal event.‘...you choose a medlum of instructlon,;

S research:findlngs:jn thls subject-matter area.L ’
‘ ‘d) other documented evldence (not 1ntultion) S e Coa




It seems quite clear from these excerpts, especially from the warning about
not using intultion, that Briggs Is about to put forward in the handbook what
I am looking for, a logical way of selecting media for instruction. His
flow-chart has a box labelled 'Select media’,

in the chapter on media selection, however, we find we are little better
of f than‘before we started, The reasons are much the same as those | en-
countered in the Councl! of Europe study. The complete summary of 8riggs'
instructional design steps (see Appendix) is too long to discuss here, so |
shall concentrate on those steps relating directly to media selection.

Briggs wants us to choose a medium of Instruction to match each iInstruc-
tional event. He expects the deslgner trying to select media to start off
by turning what is to be learned into what Briggs calls 'compefencies‘.

For each competency the designer thinks up one or more instructional events.
When the designer has accomplished this arduous analysis, In which he Is
called upon to make a large number of judgments without adequate supporting
criterfa, he will have a long list of Instructional events. The next step
Is to analyse for each event what stimull would be most appropriate, con-
sidering somehow both learner and task characteristics. Only after all this
has been completed does the designer list the media alternatives avallable
~and appropriate for presenting the stimuli. Then he makes a tentative

sclection of one medium.

Diagram ' summarises the stages:

What is to be learned

analysed into

Competencles

analysed by

instructional events

analysed by

Learner

: Stlmull requlred (};—-—;_ and task

characterlstlcs

analysed by

Medla aPPfoprlate 'fe‘f}~f*;i ’°

s’ (1970) procedure for
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At this point we hear a sharp7note of reality. Briggs sees that the
learner cannot casily switch from one medium to another at very frequernt
intervals during a complex learning task, and he suggests in an anti-climactic
way that final! decislons about selecting media are made in practical terms of
what makes a good ''package''.

Briggs provides some c¢xamples of how his own graduate students have

followed the routine. Perhaps it Is agaln a matter of words belng

s inadequate to convey full lntentfons, but 1 am not impressed by the examples
he has chosen, The problems of using the routine show up In the analysis he
provides. | am afraid it would take too long to provide a deta!led'crlthue
of even one example, say that for the objective: '"Given any clrcle, the stu-
dent will be able to compute the degrees In any segment of the circle'. From
studying this example, however, | would say that a number of media could have:
been used quite easlily to the same ends.

What Briggs offers the designer is a series of difficult analyses ending
in some commonsense decisions, I do not doubt that the commonsense decisions
are usually better Informed after such analyses, but | do doubt whether it is
practical to propose this routine for everyday use. Even if it were practical,
is the routine likely to take into account the Interactions between variables

assumed in Meredith's taxonomy and referred to by Campeau? | think not.

At this stage you are probably hoping that somebody will come up with a
better idea. | certainly am, ' But | don't think we have one at the Open
University, yet.

Media allocation vs. media selectfon In the Open University

How has the Open Universfty tried to deal with the problem of nmedia
selection?  Its staff certainly have not Indulged in Gagne or Briggs analyses.

To some extent, the problem of media selection has been dodged by resorting
to media allocation. By media allocation, | mean the process by which courses
receive quotas of each medium, The course team chalrman knows near the start
of the course development cycle how much he will have of various media avall-

’able in the system.  for example, he will be told how ‘many broadcasts on (i

: ,televlsion and radlo he has, ‘how ‘much prlnted materlal can be produced, whether:'J

Vnt:he can send out tape recordlngs,‘and $6 on, Most of these Items are ellocatedf
: 0 to rules of thumb. well ln advance} S ‘

1:ff'ﬁe chairman knows hls budqets nd quotas, the p“oblem ls how best
. hem, ~ The people Thc‘have 2 say In what goes Into which medfum an-

‘ ’clude the acsdem!c subject‘matter Speclallsts, the BBC producers, and the o
;' educationa| technologlsts. They tend to fix flrst what should go into the
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printed material, but it is very hard to generalise about the ways In which
media decisions are taken within the framework of the budgets and the quotas.
What can be sald Is thet once a certaln amount of, say, television time is
secured, this has an influence on course design, encouraging course producers
to change their objectives to take advantage of television. 0f course, they-
only have that television time because they put up a pedagogical case of some
kind in the first place, For instance, sclence course teams will claim a
larger quota of television on the grounds that they need to demonstrate
scientific principltes, while a course on the history of music will ask for
extra radlo.

in the early days of the University's growth there was less competition
for resources than there is now. The fact that course producers qulite often
want now more than they eventually get Is a stimulus towards more rigorous
thinking out of what is needed. Where demand exceeds supply, argument is
flercest about how best to use what is avallable. ‘Over the next few years
the debates should rise in standard, with producers being increasingly careful
in thelr media selection.

As yet, however, the Unliversity has not codified or made éxplitlt the
criteria for Its Internal media selection. Nor has it tackled on a broad
front the problem of integrating the media. Briggs clearly assumes In his
examples that there is to be integration of media, with one medium being used
for one leérnlng task within a series, then another for another. True, he Is
working on the microscoplc level, as we have seen. Integratloh at that level
Is fairly rare In the University's courses, although it occurs generally at
the macroscopic level.

Media research in the Open University

It seems very unlikely that Briggs' analyses will ever be used in the

Open University, except perhaps experimentally, and then on a small scale.

Media allocatlon, based malnly on logistical, flnanclal and Internal political

considerations, Is likely to continue to provide the operating framework for
,'the Unlverslty s vast produCtlon. The influence of psychologlical and

pedagoglcal factors on thls allocatlon system, and on the: detalled selectlon E

‘ [,of media content, can grow however. 1 two of the research programmes In. the 5"‘“f
Athlnstltute of Educational Technology are successful One. dlrected by Dr;csates(fﬁ
o concerns the brda cast medla,

;the other, under M. Macdonald “Ross, concerns‘

"7ftextuil communscations.;

B’th are. in thelr lnfancy at present. but*lt Is worth
gftno'(ng_ helr aims. . P e E
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Among the objectives of the broadcast media project are the following:

a) to draw up and test a list of the most appropriate functions for
television and radio on a multi-media system;
b} to produoe design models for multl-media teaching systems, in-
cluding:
1) models ensuring the full integration of broadcasting
with other components;
i1} criteria for deciding on the allocation of broadcast
resources;
i1i) criteria for deciding on the kind and extent of broad-
casting resources needed.
This partial listing Indicates the interrelatedness of problems of media
selection and allocation., It also Indicates that we expect to go on working
at the macroscoplic level. ’

One of the principal research tools we hope to use is content analysis
(Gerbner, et al., 1969). By ahalyslng In varlous ways the content of what
the Unlversity has already made, we hope to be able to start compiling the
list of functions. These analyses In retrospect, as It were, will probably
lack the detail of Briggs' but they should enable us to make generalisatlons

- about how the media are being used In various courses or for various purposes.
The generalisations, in turn, should have some Influence on how new courses
are produced and on how the media are allocated to and used in them,

in much the same way, the textual communication project Is searching for
design princlples that can be used In new course productlon. Content analyses
will be necessary here too to find out what different subject-matters require
in textual communication, and how the effectiveness of the texts can be en-

hanced.

As course teams are offered better ways of designing course material,
both broadcast and textual, they may declide to alter thelr media mix, using
more or less text or radio or televislon than Is the custom now for the same
type of course, depending on what shifts they make to other media.

~In other words. the Institute of Educatlonal Technology fs rely!ng on a
o cyelle evolution of design prlnclples. based on careful analyses of experlence.l}jf 
:;‘rf_rather than Brtggs' prescrlptive approach.  To be fair to Brlggs. he does ex-
"f‘pect the medla chojces arrlved at through hls routlne to be tested Out, and :

lnstitute eam worklng under Profess{d Lewls. wlth a Ford Foundation grant.,

IToxt Provided by ERI

1ow do we measure the effectlveness of varlous medla?
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Alten (1971), who has worked In media rescarch for scvu}il decades,
tecently declared, 'The time Is far off...when we can identify an
instructional problem, then faultlessly select the proper Instructional
mix to solve it', it will take some years to evolve design principles for
the University, but | believe it needs them, and should us? these prinélples,

'"NOT INTUITION', (to quote Briggs for the last time).

Summary

In this paper | began by posing fhe question of how the Open University,
or any multi-media system, should choose media for various learning tasks.
I have described and commented upon some of the approaches made to this
problem, mostly by American researchers. In my view, ‘these approaches have
not been successful in providing useful answers. | have explained how the
Council of Europe agreed to finance a further study. | have told you what
was done by Campeau and Kaye, and what dlfficulties the study came up against.

| have shown you how my hopes that Brlggs might offer a sultable design
procedure were not fulfilled, on account of the need for such complex analyses
before media selection. | have described In a general way how the Open
University allocation of the various medla, made on rules of thumb, determlnes
to some extent the expectatlions of course teams and results in a kind of médla
selection.

| have sald that | believe that the Unlversity and other mul ti-media
systems really need guiding princlples for media selection, based on research,
and | have told you a little about the research beginning in the Institute of
€ducational Technology that may hasten the evolutlon of these principles.

There must be others present who have thought about the problem to which
this paper has been addressed. | shall welcome discussion,

22nd February, 1973.
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