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Research on media and technology in educat.on appears

in ‘many forms and styles. The results of this research so far has
been quite disapoointing, in that researchers have failed to point
out the difference between research on aedia and research with media.
Research also has tended to become highly specific, thus losing
representativeness. A conflict between better control over specific
variables and representativeness could be solved by some new research
gethods. In field studies a pseudo-experimental designm or a staged
innovative design allow research to be conducted in naturalistic
surroundings. In strictly experimental studies the rotation design
and the ecological design can be used. The major theme of thése
techniques is to move media research out of its traditional either
internal-or-external validity conflict toward better and more
fruitful research. (JY)
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lntrodurtlon

Lcscarcn on mhdla aud technology in cduczfion covers a w1de,and dLVLIQQ o
Y

o - setting: oo also " .
Crange of tnpi‘\,unu Jamnxns. Its mo!hodolnngsayary from basic
' . . field
cqurimcntn} vork iniﬁabornrory thxnurh,pxpcrLuozts in oducatlonal
. . institutions, to laxro HLn]Q evaluations of programq and products
uurrent use by schools. |
in . No siﬂg}g rescarch methodology can accurately cover

this range, nor can the ficld he Nade uniform to fit some arbitrary conception
. of THE bost approach to rescarch.

However, underiying thi di\grvx vy there are common research ohjectives
wvhich guide the field and allow us to classify dlv;ry studies, such as those
rQSuIting'from a system's approach, together with studies of one vs. two
~ channel inputs, under the heading of media research. Three major objectives of
media research can be identified. The first.is to obtain khowledge about ﬁhe
educational or instructional effecctiveness of a chosen medium, or technology.
Keaearchers who emphasize this objective attempt to answer the question of
“Low can various media best be used for instruction?"™ (CGagnd 1974). ‘Typical
of such attempts is the cowﬁcriqon between two media, or between alternative

(e.g. Allen and Weintraub, 1968).
versions of the same mcdxuqﬁ Other studies, in whlch the specific mcrlt of
a particular attribute or technique associated with a medium are invcstignted,
can be inclu 1 herc.

The sccond objective of media research iz to increase our understanding

of how media and technology function, and what psychological ceffects they
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have on learners.. Thjs‘phjcctiyv is, of course, ;clntcd to thn ﬁrrviu&sly
o | o montioﬁvd onc..hut‘diifvrs,frum,it inbunc rcﬁpva:l It is ﬁorgyénggruyd B
with bow mcdia functxun p,}(holupxozily thau with how cvffective Lhoy are. A
_blud; by let&z dnd ULG; (1972) thxt 1nve4t1patod Lhe provoking and ceapaging
',chnra;;gristxcs o{lb; “is tyopizal of this nonl. | ’
~ The thld objective of media 1esearch 1is té‘improve the prnctice.o£~uw
:gdqga;ion threugh the proxxsxon and evaluation of better m1terlala, Wvdld,‘
procedurces ugd tcchnologics. Thelngfusrxnn sLudLvs of Scsame Street (Ball
.-& Bagatz, 1970; Bdgqtz'& Ball, 1971) are cxamplcs of guch studics.
It hccomus‘evidnnt th&gtmnstlresearchcrs aim“at mere than one objcoﬁive.
Fox Lxuuplc the above meatiouced study ﬁv Miller and lless was dcsignod not
‘only to gain better Qndchtzndiné of th mntivntional functions of CAL, but
also to compare expcrrtntdl1y the methods of increas ing.thﬁ engngcmunt of
learners in the program. The latter is an attfmpt along the lines of the
first type of objcctive menticened above. Similquy ‘Van de Bogart (1972)
made a case study of a series of television simulation presentations and
evaluated it. He also attenpted to reach some move general conclusipns which
could be applicable to other cases. Doing so, he aimwed at both our first
and third objectives. i
1t would appear that suchdiverse studies, often aiming at more than
on¢ objective, carried out over morc than half a century, would yield
valuable prac. cal and theoretical results. This, however, scems not to>
be the case. Pecent summaries of and comments on mcdia research unaniﬁously
agree that media résnarch has, in fact, yiclded very little (Seattler, 1968
Snow & Salamoen, 1968; Govdon, 1969, 1970; Allen, 1971; Jamison, Suppes &

Wells, 19743 and others). Olson (1974) commented on the accumulated research

on wedia by stating that --
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"We know nc “dther “to c!(_crjhv the pnwhutuvuul effects C
of ... tcnhnolog fes nor how ta adapt thvm to the pﬂernV
of educaticn.

The ny.ut. of tocl\m‘hwu _both ancient
and modern on childronte

——~

or unknown"

: Xe «'!1,‘.!1%33"._.i.ﬁ...eé.t_'}u'_t‘._f}_f‘.rl ipible
Indead, it could be Loth.

Yei, thai tee e{fécts _gy'bel_nuticcahlg_is
illustrated by rescarch done on teleovision aﬁd aggressi ion (Puchb & Lyle 1?72}1
advortxscmcnt and children
1973) and the like.

consumer behavior (Liebert, Neale & Davidson,
It. scems more likely that educe lttnnﬂl medld rescarch
has failed to detect such cffects.

ore important
ways of realizing ye

it has failed touemplnr

uncxplorcd pg£g3£jaIiti“’ € media, and converting
them to (uﬂCdLlOﬂﬂ vurpoqoq. We profer therefore

o _mcn,tal t

o re-examine the GQVQ10p~
rends of wmedia rescarxrch rather than blame Lhe mcd1a themqe]v
the following sections,

es,  In
ajor trends in past

nd prusunL studies on media
are cxamined, and some methodological suggestions are made

Inter-Media Coaparisons
Only a few years

-

ago, rescarch was mainly engaged in attaining the goal
of finding the best medium or technology for instruction.
to a rather 1

This gave birth

arge number of inter-media comparisons, most salient of which
were the medium vs. face-to-face studies.

The typical question -- 1is one medium (or technology, procedure, etc.)
superior to another -- appeared to Se a réther straightforvard valid qu

to raise. However, as K

ingly shown, it wa

cstion
nowlton (1964) and Mielke (1968, 1971) have convine-

{n ract an invalid question, leading to uninterpretable
vaults, 1f results were obtained at all

Methodolugically, a comparison between two media calls for a well
controlled cexperiment in which all variables,

except a media variable, are



'Sitnntlon,

.ftcm‘yntcring)_whmlc ancther
on

’proﬁoutatiou’is'nliowcd tu'vary.

“controlled for, whnt was
variﬁh!c

.'stud) was Lhe tochn (»I();"‘ of tran

'ngl&i c«nx,t ant.

ﬂCOH&lIlon (zo Jnterlctlon with =

P

P K
~——

t.;‘ G
S '
Thi conteat, i‘mde of prescutat mn,

(S

Struvtulo, didactirn‘
uPd lhg Iiku nocd to be uqna]xzcd thwwvn the C\pcrlmcntal

condirious. 1n Lhc typicnl 1TV vs. face-to-face comparison the dv‘xrn

would be as follows: A tvu‘hcr prcsent thc material in tho facc—to—fucc

udongs poxmittc« to av01d a new variable

jroup of lcnrncra huL\hLa Lho sane prentntatlon

a TV monitor. Conditions, indeed, are: equal and only the medium of

“Un;VPl, as Mxelke (1963) hx, rhown, if all uthor variables have hoou

lcft to vary? ‘JhnL, (hcn, was the inuependcnt

whosc effects wuro_studicd? All that remained to vary in such a

since, indeed,

it e

other things wvere
.

equil.
The only reasonahle conclusion [of such a study] would
be that the mediation, and the mediation alone, caused

the significant differences in [say] achievement (Mielke,

1968).

But such differcences were rarely found. And if found, how could they

be interpreted? The answer is offered by Gordon (1969):

Most rescarch in this area has been desigoed mercly to
measure the influcence of tcchnology (mot mediums) upon
academic grades, rather than determine the real difference

between the sediums themscelves.  That these experiments

have shoun that the same kind of teaching operates more or

or less the same way with and without technological aids

.

.o« might have been anticipated before experimentation

began

{p. 118).
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In ‘hm": ..’whm‘x only the h.mt uxmu!uam .L.{)('(‘ s of instruction arc
B al}gugd to vdxy, nutbxny of'intcreuu cuuld,‘und did, rushlt.
| Res aarch With and hLJvaxch On Media
A similar ecriticism applicd to a corvllary of the chxa~com§¢r1ﬂon
‘stratcvy, namcly thc,study_ofmcla;sruom managerent prpccdu:cs_whigh in fact' '
A unrelatcel to media. Yet, sLu&ivslconCvruud wLLh active vs. p4051VL
lcarning, lhntdlate or dolayed fcounack to students (qog C.8. Gay, 1972),
fbnd the like, appcﬁrodvggwgi dealing with media. Knowlton (1964) has
-commen}qgtdn‘guch studies clq;miqg'that;if. say; OVCYCIQCFiV9 P0V“lC13dtlﬁn.
L of 1cérndfﬂ Lhas been found to cnhancé thcir learning, why should it be%hny
disferent vhen filn is used?  Iandeed, no ngw'knowledgc was gained with'
‘mrospcrt to cither buman learnlng or the merits of film when research with
"Lmédia posed ss if it was research on media. | |

There is a major difference of focus botuwcen the tvo.

Whoreas research with media only ermploys media as convenient devices for
‘- stimulus presentation or data collectxon, rescarch on m‘dia involves R

inherent qua1itius or attributcs of media as the mujor focus of investigation.

Rebcarrh vith media diffcrs from research on media not only in focus
but also in approach. Rescarch concerned with the management of learning,-
for instancce -- by presenting programmed materlals on a TV.screen (Carpenter

1968), investigates a "natural' given.  Thus, Carpenter studied the tolerance

of students to externally paced material, and Gay (1972) studied cne's
progress with immediate or delayed feedback when involved in dif{icult tasks.
Resceacch on media, on the other hand, neced not be concerned with any avail-
able given. TL can create the most contrived experiences, extract the most

creative potentialitiecs of media, and study Low they affect learning r, cven

if they are not typical of any existing instructionmal package.
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Doaling with vhed wvdta o Luchnolﬁq"'“l\ do, rather than vith what
Lh‘y are dutny anlx~‘ that pgztwvuldx m‘Jx. attributes are singled out

and built into well constructed vanrlmnnt 1] &Ondltlun< to ,hnw vhat el fects

s

they hove.  This was done, for instance, by nalomow (1972) w%d studied the

wental—-supplanting fonctions of specific filnic techniaues in interacticn

with individual differences. Such ¢ uicdi‘ruduullyhr¢p}gcﬁcgatcr—mudia
. 4 - p B

-Lcumnira.ous a8, wcll as. uzhcr types of ros‘drch w:th 1@dia as can be

witnessed in Lgvic & Dickiu's r w of thc flvld (1%7?) Thus, instead
| y P ' ‘wan fouusning upon
of gros pcqia comparisons, reseinrch f\r;gizig strlouch whose
. . T ‘ o S
instructional potcnaialiticu boing investigated.

Conceptuplization end Interaction Stodies

The realization that gross nedia cowuar‘sons and rcscarcb u.th
i

upwxuagheq : ‘
mcdxxvc**xv of }.‘biu proctical or theoretical value te the

cila
field, was accompanied by dp;ii for more anCgpLualx .ation to reploce the
strict empirical a-theoretical approach. CoacopCuajization was expected
to focus_rescarchc'u‘ attention to more voelld quostions A
the inhervent merits ol media, and to imbed the research in theoretiecal
§04te Ls. “

Indeed, a numbur of rescarchers have suggestoed ways to deal with medic
ip terms of their inhercent attr;bn:us and derive new hypotheses ffom the
analyses of their merits (e.g., Pryluck & Snow, 1967; Salomon & Snow, 190683
Snow, 1970; Fredeviksen, 19703 Clar:, 1?7&5.

It was generally suggested tiat attributes of media and technology be
conceptn tlized in cerms of their puyvcholepical ov {nsoruetional ef fects and
functions, rather thon fa terme of their physical appearance. Thus, it

could be found that a nusber of phystealistically dit ferent attributes of

medin or techunologv tave a high proebability of eliciting simiiar responses



O R L v
PUILTIN O T e e e e
. ' ’ ! { “ "
. : . ! . ‘ ! . P -
&~ > it tay e . : o : T - o 0()
ENS} " DY ;e&r“. ‘.‘t.E ¢ ) . i L L " ‘ b
i — s . | S ¢ ., , 4 '.\ [ : X . :
. . . tuad AU \‘w" .. b . L"

in learncrs. By virtue of shariug A conrion of fect on learners thc" then
could be gronpcd (U}ttb“l and boe ;nn\vptntllv troated as equiva}cnts

QtudiQV,'which would seem to d«J? hLLh (nt|1o]v different gnLitzua. such as

‘ - propramed instraction
line drdwx1¢» anJ rundomly ordered frames in a®h vext, could be tqnnd to

fande ‘bear upon the same copnitions, ruvh as (,av) re nonso‘uncartainty.
Conccptualiutiou of medin uttr}buuu, in terms of Lheir pe ychnlogiml
. effects and functions pq}nns to vvldom made dintinctxon bgtweon rCsedrch

*

concefued with psycholopical gfﬁgggﬁ, and research concerned with
 in§truchnn 13 fli tiveness,  The former nddtcuuvﬂ it-clg te the informatien
proccqsinp activities, mtntdl.vr uméﬁionul ﬂtares, brought abéut by --
different moedia attributes as they interact with léafnors' psychelogical
'charactcrxstics. Such research is most typically found in the ficlcé of
po)nholozy and commuuléaLLOu. var}yﬁe'n work (c.g. 1965) on the psychological
effcets of comp;ex, awbiguous or asymetrical st.imull, and the paychological
analyses of pictures by Gombrich (1974), are examples of research on
cffects.

Research on instructional effectiveness, on the other hand, is
concerned with the contribution of some medin actribute to 1earniﬁg in
1ight of thg demands of a specific task. It is, of course, the <raditiomal
dominion of education:] rescaréh.

It was the fusion of rescarch on cffects with research on effectiveness
which was so badly nceded for conceptualization to emerge. Indeed, studies
which point to psychological of feets of media attributes are highly
suggestive of hypotheses which point to the 1earniné tasks for < ich the
ctudied attributes could be most effective. The studies of Samuels on the

role of pictures in the acquls igvn procoss of rceading (Sameel, 19673 1970;
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CSante i, Bleshrock & loxrs, 197&) illustrate this point. e

More gencraltly, knowing what cH‘mt Rl mudv uf ..leul.xtu»n In\‘ aed

of learpesrs, alds us fn comprehending

its rpore fundawcental nature. “The wmede of stimulation can then be

conrcptual;xvd in terws of it pnychulogical funcyﬁou. as  was done for iastance

by Conway (196 2 thh lLLRId to nulttplv-*hauuvl inputa, oy by 0' vil (1970)
A dctcxlu

COUrneS analy»is nf

“the wore fundnmcntxl roquircmcnts of ludxninb tasks might consequently Lvll

us the oxtent to which the documentud cf fects become also instructionally

effective.
That different h?dld attxlbutoa mty have different psycholopical

ef fects on -individual learncrs  is quitcvself~eviden;._ Less self-cvident

4

is the fact that instructional effectiveness is the result of the

interaction of psychological ef feets with the requirements of the desired
learning outcome. 1t becones clearer, however, if we accept the idea that
media or technology a“tributes facllitate learning to the extent that they
activate, olicit or arouse in specific lewrncrs those mental states and
processes which are relcvant to the requirements of the task (Salomon, 1974a).
The hypotheses concerning differential learning outcomes which can be
derived from recent work on concrete-stimuli and their imagery arousing
effocts (e.g., Paivio, 1971) exemplify this point. :

Generalizations
This shift from gross media comparisons to studies in which interactions
and tasks are sought implies that no overall

of media with learuers

gencralizations of results, such as "CAT is superior to programmed texts

R R
are formulated. 1t aluo leads rescarch avay from a strict trial-and-crroy

empiricism and into a more cenceptual realm,
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RANS interesting to note that Tiwited, rather than taotal écngxdtx*#tion.,,
were dl!‘t"ld} mugvht. after hy the first pencration 6[ media mso.srchm S
'11<ann (19’ qaoted by Seattlgr, 14968) was appurcntly the first to

'.ébﬂdnct a §y§L§m3Lic sériesvof‘oxpérimcnté with film. Onc of his conclusions

‘\Iollowa: ’

- The xaldtivé oﬁchttv;noxf 01 Vledl znqtruvtion as

Lontln‘ted with Lhe various form of cnncrcté or rcalisth
matu£1a1 in vxrﬁdl media dcpendb on thv uature of the

: in&tructxon to be given and Lhe Lhaxdctor of the learner's
:pTQVfOUH cxperience with obJoctive mntcxialq (Soattler,

1968, p; 116).

'”1& is unfoxtunntc that the 1dea of interactions of media with learning
taoks and l}arncrs Qas lost, giving wvay to studies which sought "the best
mediaw, '

Limited, rather than total, generalization of findings yield more
meaningful and more logically acceptable results. Knowing how diverse
learners and tasks are, and having noticed the wide range of messages and
situations that media and technology can provide, it would be difficult to
Vaccept all-encuméa ssing genmeralizations. (Snow (1973) maintains in' this
respect that -

Intaractiéns limit gencrolization of treatment effects.
If an important personal characteristic of learners is
sampled too narrowly . . . or if that characteristic is
ignored . . . then generalization is rendered uncertain
at best and patently wrong a% worst. (p. 8).
The desipn of interaction studics thus calls for a wide represcentation

of learners and of learning tasks., In a study concerning motion in {ilms,
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vunduvivd-bv Ai!un #nd inﬂtruﬁh'(1968l this was the case. Three typvﬁ'

'_01 leuxu\uy Lo iy hutv qtuds{d. dni 5482 1va:uvx diffurinr'in agc,'sox,
abitit3 and npnniilc 3nnwl\ﬁ§g‘ were tested, ‘lhc feqcarchorh reached the

‘gun(iu‘inn that notion tn f1lus faci]itn;eé learning more than still.
picturcs.  Thils penet ali.a{fun appears to he_warrnnted”sincevphis was the
casc rcgnxdio 35 uf lgaxnex or . tag k.diffcrences._ More oftcn, interaétiuu;’
are. fouud with either learncrs Ldekb,.or both, domonbtxatln& Lhat
gencralizations on Lhe basis of restricted samplcx of lgarncrs or tasks
are unwar x‘.afn tl ed.

:In'general, it might bo eald that Sv media attrxbutou become better
conceptualized, better ratinnales are duve10ped, somewhat better
Qndcrntand{ng of « specific wedia functions can be gained, and more Juutiiicd
limitéd generc}ixations are rcached. Couerdlluatjnnq of thi" kind have
reeently been formulated by Allen (1974, in press) as a result of his
extensive survuf of thz Llitcerature.

A Dilcmma

Experimental work, as just described, has recently gained incveasing

prouinence in the field of media and technolegy. However; tha more it

moved into the deeper layers of undcrﬂtnnding.media, the farther away it

went from the world of cducation.l And in spite of its improved quality
it novertheless fell short of accomplinhiné the objective of improving
educational practice.

There is a major reason for this fallure. The research described above

is by necessity highly analytic and dptdchod thus it is ~—= by 1ts very

e

1. .
fhe reader iz invited to comparce a 1963 summary of media research

(Luassdaine, 1963) with o simitar survey publiched ninc years later

(Levie & Dickie, 1972). .
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COne of the major puxpn‘\‘ ui medfa 1vncan<h in to deepen understaunding
of what funvtions.mcdiu_nttfihuges_cun‘npqvmplluh»fur diffurvnt‘lanncrs .
cand different taska. 1t must cnphw«izv first and foremost, internal

‘\chH__) ' l'.f t'hc "‘Ow’..n.(‘h(‘r wi‘,m.«, to a scribe 1 w:zrl‘iculur vf.fuct or

s am 1] -

| ~nfunctinn to o pdztitular dttx1butv neatness of ¢Vpn21moutal anpnri‘on is

. noceuﬁdrily called for. Th!% call for carofullyﬁurrangod‘cxvnrimunts in
iwhich 0n1} the ugsxrvd variables are alloved to vary according to the - e
.rcsnarchcr's rationnle. However, whon nch is carcfuli" done accordlng té

“'thc canons.of mcthouo}opy édmcrhing of utnost Importonce is lost, namely:

'reprOﬁontatLvonc"s, or LYLLYRJI validity. |

» A numbcr of recent papers have boen addressed to this issue (Bracht &

Class, 1968; Shulman, 1970; Snow, 1973). DBriefly stated, theré 1s a constant

"compgiion between the éontrol of variables to allow accurate inferences,

(emphasis on internal validity), and generalizability of fiudingé to real

life sgttings (emphasis on external validity). Indeed, what could be

generalized to the real world of instruction from an ¢xperiment in which
cooperatlvc students were shown expérimcntally manufacturéd stimuli and

asked to lecarn experimentally designed materials under ideal conditions,

introduced as a relaxing break in a tedious schoolyear?

Acknowledging this, it is often argued that the research needs to be
carricd into the rcal education world and conducted with real materials and
stimuli. Foxall (1972) compared the relative instructional effcctivencss
of radiovision (tape recorded sound track&uxmmmnnied by a filmstrip) with
television in a course of new muthvmutics: Each medium of instruction was

alloved to manifest all its qualities.  Thun, there vete no time’ Limitations
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Con the radioviaion, while vopotition, Jdincustions and the libke were

allowed. The television prosontat fou, on the other hand, contaived much

: animation huL did nat pereit Intersuptions.  No aignilicant diffcrences

o

between the groups were [ound luading Lo the conclusion that radiovision,

) : ' '
A

- which is Tar less gn‘tly than t(lovaIUﬂ, facilitautes learning as much as
“television does.

lntcrnal Vulidit) is, of course, Qdctlfln@d in such a srtiy as 1n mest

~ evaluation studies. A host of known aud unhnawn vaxidbl;s are 1nvo1vcd.

© Even if results would fdvor one medlum, no ulear explanation \ould he prnvidod

nor would it bLe possible to suggcq£ which of all the pacticipating variables
is responsible for the outcomes. This, hﬂwcver, could still be sufficioent
for a 5ummq;ive'cvulnuticn sLudy'which, as Guttcnbcrn (1971) has pointed
auf, involves a "iudgmcn~ of worthwhileness of some dLLlVity. |

Foxall wishes, huWCVur, to carry out nn.fnvo“tfpatiun into the relative
merits of two teaching nedia, not just two highly specific instructional
packages. le uimea at external validity, or gencrulizability, but because
of poor Internsl validity the study failed.

It becomes evident that sacrificing internal validity, allowing media
to exploit their best qua]itien, and moving out of the highly conirolled
laboratory-like settlﬁg, aré insufficient conditions.to secure represenative-
ness.

Thus, one faces a dilemma. On the owne hand,

If complex behaviour [s assumed to be both probalistic and
multidimvusional,"stripping" the environment down to a
minimum 10 order to control, to determine the role of a few

variables, may be a potentially self-defeating process

(Perebum, 1971, p. 445).

12
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A nt.;in\il;n argunent was raised by Ibel (196}), hading hmx to conc.luclo
that ﬁh; ;vdrgh 1nr go$oralx :ations bdhOd on analytic res search is futllc.
*  ‘ YvL, on Lhc other hand | o o
| “ The cmpirxcl L 1n educnt1on ;;qpslwith éomparisou of
- "gross cffocts._‘ng asks « o whqther an cducational
. £iln pxnduca more Iearnlng than a Vvlbdl prcsonhatxon.q
aucl studics plav a significdnt p“rr in the Lngineetlgﬁ
'phaq of‘curricujun prepzrntion. dbat chearch that is
,,;no more than AN empixlcal check on the offectivanegs of
some oducational package dogq not get to the heart of
the matter. Opne cannot gengralxze, for anmplL, ‘about
the advantagoq of educational fllms. The strict empxrlcal
'approach would force us to as ss each film in turn, and,
indeed, to test its ef[ccts when applicd in each of

several different ways. We will never have enough

investigators to carry out exhaustive studics of chis kind,

“go that the only practical approach is to search for

explanatory principles (Cronbach, 1966, p. 543, italics
added). |
pifferently stated, bettexr controel over variables provides better internal

validity, allows better ;onceptualization and understanding, but little
representativeness, and hence -- has remoté relevance to educational practice.
On the other hand, studies in the real world of cducation, dealing with
complex variableﬁ, are most often highly specific}an& do not warrant
genoralization.  Clven also the complexity of the phenomena they deal with --

their internal validity 1s very poor.
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This dilenaa Liats bccomc a focus of interest to rescarchers, and @
number of extronely put(nt B Hm(.ohq,u n} b».n}m J'OH;‘- hn\m'bm-n‘ %l:iﬁ;‘,('.“;tl:d
.(e.g.; dPUlel 1969, Brlcht & (leu, 11968, qulwun, 1970; Snow, 1973
'Buss, 1974)fv In Lhu fo]lomxn pag;s we w;ll dincuvq vays to apply soma
'of thonu solutxons to mgd1d 10b0&1Ch. .uaLﬂtIdl}}, two wagor kinds of

"1Lscaxnh etratoglos are FuLvevad Stratvgleq to maLc the iiold aLudy,‘

. ‘ ; ‘ qenecoliz c\\x.\ e
concornod with real events in Lho naLu:al setting . more _

_ wke fm\\& .y Q\tc\.) o E
~and , aad strategies to make experiments more citernally

~ .valid wlthout loﬂxu& 1nternal leldlL}

-

Nalural sattxnys provlde the rescdrchor with a host of ﬂituatxﬂnb,
'.outstunding events, and high}y )nnovatxvo proiect which dhavxve to be
carcfully studicd. ‘Such events are particularly promincnt In the world gf
media and technoiogy. Their investigation is important inasmuch as their
qeality, imaginativeness and complexity far excecd the events Lypically
.studicd by rescarchers. Most'resgarch concerned with innovative, yet complex,
real-1life instructional media, 1if conducted at all, is usuaily limited to
simple gross évaluations that lack internal valid{ty. The problem.is therefarg
how to conduct research on real-world events, including large-scale program
evaluations as well as research into the effects of outstanding imnovatione,

while attaining satisfactory internal validity.

e

Salomon (1971) suggested that media research might sometimes be more
succuss(ul 1{ it started out with events in the real wvorld and worked
backwards into the laboratory by gradually analyziug them into ever smaller

st o £

components,  Earlier, Shulman (1970) proposed a similar approach labeled the
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CMpnideniotopical Stratepy' to accomplish the same end for rewearch in
. l é) . &) ; ’ . ) '

teaching and learning. Fasent fally, outeonns are compared after learners

have been differentially exposced to an external, nutural, factor such as a

v prog ranm. Gatherjng data on numerous individﬁal ditfcrence vqriables
including hac!gxound, dblliliLQ, déhlevment, aud Lhu like, it ﬂhnuld be
yoaulblo tn distinguish heLwocn those who arce more dud Lhose who are loss
ff((tcd by the pxn"fdm; S

his strategy. ncvd“ to be supplemented by a'caroful analysis 6f theA
various compononts coleolng the program, or the ncwly introduced technolug
Idcntxf;1nb such qignlfncent co*povanS, thc resedrchor should be able to
genedee hypotheses a; to their possible cffeccts and effcctivonéss, He
should thus be .able to invn,tzglLe not only who was wore 3nd who wvas less

affected, but also whnt cansedvthe cffect. In this way, a real.life evant

"could be studicd as_if carefully controlled experimental conditions were

present, while in fact thcy were not.
The Pseudo Experimental Design (somewhat different from Shulman's
Epidemiological Strategy), is based on the measurement of three kinds of

independent variables: relevant individuad ditferences of the students involved,

instructionally significant components of the program, and amount of student

exposure to —-- or involvement in the program. Students differ as to the
amount of their exposure to, or involvement in an instructional program --
__thus exposure is a coﬁtinuous major independent variable. The purpose of
this approach is, then, to examine the cxtent to wvhich amount of coxposure

or involvement differentially affects students. Since, however, the program
is analyzed into its significant components, one can also attempt to answer

the question of what elements in the program affect individual learners
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It becomes dfuecdiately clear thirt the vxnwinuf!np of the prngrn&'u
cficcgn,'whcn;carrird vutl vy natnr@l Cuﬁdiliﬁnﬂy.iﬂ muthédnlogivﬂ?ly
‘d(tficiL;Ilt'. The mno‘unt of cxposure to the 1)1'0p,1".'1.~1 by e.‘ich student may be
thCMrCﬁUiﬁ of ch \vltctfdl;‘ Bcttcrvablv, more curious,lnorc cutgoing
‘Studcnt*; tary cimm.c to c‘\po‘.c Lhem‘:vl\'c" more to the program.  The
'__ncccvaar> Loudltinn of "othur thlhgq botn" equnl" is not roﬁ unles = 
_ _SLﬂLlhgi(dl procoduic. are us Ld to partially equ#lize" tha studcnts..

Toward this ond hackgrouud daLa nQLda to be. CUTIecLod and multiple-

: regro"fLan pxocodutos uavd (c.f. Cohen, 1963) It then becodes possible to

1yartznl out Lnltldl exposuru~relatcd dxffcrcnces. Ve meet, to an extent,

B

“the condition of "other thiugs being equal through the ?,vudn~!\pcr1m nt
- rathcr than through design procedures, as will be illustrated below.

An T\nnplo

The introducticn of Sesame Street to Tsraeli children created a unique
opportunity to study the effects of a highly couplex and sophist icated
 program on TV-naive children (Salomon, 1974b). Since, however, it was
broadcasted simﬁltaneously all over the country a traditional exporimeﬁtai
“design became impossible. No adequate contxol group oflchildren who were
not exvected to watch the program could be forméd. On the other hand,
simple comparisons between heavy and light viewers of the program would be
meaningless since amount of vieving could be the result of self-selection,
thus threatening internal validity.

Wwere

Even if this threat removed, thore was still the threat to
external validity. Since the effects of only one program (40 one~hour
shows) were té be studied, generalizability would be extremely limited, as

in most evaluation studies. The effects of one pregram may not reprosent

the possible effects of other programs.
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Spccific stati#tica}'mcthaés,'howcygr, allow us to overcome éucﬁ
-dliflcultxvu. If‘bﬁu.wfnhvnzto talk qhout champes in achicevement which
Care pl(\umcd to be the result of program vgcwiﬂg, then cach chi@d'syamount
of exposure to the program can be measured and the degree to which exposure.
is relntcd to later dchjcvom“nt can be cnmputod. -Actually,‘we hnve a‘
situatinn whcrc Lhc indepondent variable (c ~powurc) has leucﬂ distx;butcd

over a wide ranges: £rom total ncn~czpouur through wany levels of partial

»e
we

:e¥posure, to the tqtal exposure ofvoach apd_pycry show. 1In this respect
“we have an ndvgnLag; over the traditional cxpvrxmental de,tgn-ln which B
;subjocts aru{dividgd intn groupsvof ‘viewers' and uoufv1cwcrs." The
.traditionﬁl method usually aveids leoking into differences xith}n cich one

“of the groups,-whorcas here they are taken into acnount.

| The statistical method of Multiple Regres sion allan us to partin]

out the contributions of background and initial achievement variables, thué

Améésuringthe"net" conerbuLiun of exposure to the prograwn to the post

‘viewing achievements {(c.g., Cohen, 1968). In other wordghﬁﬁﬁnygg able to
specify the "oet' amount of post-viewing achievements which can be |
attributed fo exposure, other things being equal,

This method of analysis allows us to compare groups inasmuch as the
same background and pte;vicwing measures are cntered into the analyses in
the samé order, and exposure enternd ss the last predictor. It is thus
possible to scc in which group its "net" contribution to post-viewing
achievement is larger.

Table 1 provides an abbreviated example of data on two tests resulting
{rom such an analysis.

 Sp an M6 = @ Sw & S 4

Table 1 about (there
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for 3G.8 tu 54.8 i,, peval ol the et Tevimy variancy dn-pcnding on the
ngj(v)u; ’rmd the test. ‘L..pelvn‘*"\..u.mn\hd fo*‘ 4.3 to 16.3 additicunl perceat.
'It‘can ulﬁo/be_Quéﬂ.that.#hilufpxpénure randes a sngniflcant dxffc:cncevfor

_ lower «1 c_hxlduu in ’t'\h\‘.‘g'{“i:'u of the Icttcr Mo tchm;r t("L, it did not
'nake mvch of a dxii crence for ﬁiddlc clusn’ongs.v The converse is true in
thc case of, Lhu Pdr',-of tho lxolc LLJL.

It bccomeg cv;dgur thﬂ;ltlo multxpl‘ r-Lrovnnon un}ly;i“ is thipsed
only as a htBngLJC;t procedure but as a basic ol;munt of the desipn.
WLLhout JL,‘bubJO(L‘ Lan.“nt hp oqutlarcd _und_thc_nhﬁcnce of a control
“group, typical of the étudy of nutural cevents, o nét'ﬁe ovvaomé.

Thc_question‘of,3cn&ralizability wa trcnted,_nw_mgugionud alrceady,
'through conceptualization of specific. program componunts followed by the
i'generatiOn of specific hypotheses. Thus, for cxumple,.it was hypothesized
. that pdrtlculal presentation furmdts used in the program would affect
specific skills in particular children. Although such components could
not be equrimentally manipulated, it was still possible to test such
"hypothcsﬁs_using multiple regression préccdures.

The Staged Innovation Design

Sometimes it may happen that a new media-based program, sufficiently
innovative to deserve a thorough study, is introduced into schools. Let us
assume LhaL all students are to partfcipuate in the program, making it again
difficult Lo.creuto adequate control groups. Nowever, it might become
possible to introduce the program i?_stagcs, thus allowing for a Staged
Innovation Design (Campbell, 10693, Accovding tu this design not all schools

sean

are introduced to the program simultancously. Some schools, Lf possible
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randundy cansigned, T are ,ntzudugnd tu the progrnm earlior than cthvru.
Cfhe carly beginners tarn oat Lo serve as tho L\ptfidOﬂth“ pxoup whlle

the late beginners sCrve towporarily as LhL no-treatment conttoln.

. Achiuvcmans,'or any other dependent variahlas, serve to comparc the

uhh rimental’ (\Jxly bcytnncxu) with the conLrol“ (ldtc bupinners) .

Khx de agn can be {urthox develuped as follows: Once the "controls"
‘Ldkc plrt in the pxagram,-tﬂ§xr.achicvemnte can be compaxed with thosc of
thc."cxpcrimontals as meaﬁurcd onldn eaxllcr datce. Thus a repiication is
built into the design. .Two gfoups h;vg taken part in the propram, oge
‘aECUr the other,.and their_resultslcan(he compared on'two occésiunn: before
the "control" schools started our with the program, and again -- after they
haﬁe finished 1it.

VOnc_can also try~to change the program before the "copt:oi" schools
““begin'to participate in it. Comparing their post-participation results
with those of the "experimental" schools, measured on an earlier date, is
similar to an cxperimental comparison in which the newly introduced changes
in the program serve as the feresrtnent.” The outline of the Staged Innovation
‘Design are graphically presented in Figure 1.

: G e Gun @w = am Mmm OGN an &=

Figure 1l about here
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An Example

Elements of the Staged Innovation Design can be found in the Age Cohert

study, part of the first year's evaluation of Sasame Street (Ball & Bogatz,

2 1f not, schools can still be cqualized using elewents from the

Statistical PIseudo Experimental Deaign.
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10 '3) . ln that study, 114 children, 53=55 months old, were prctost&d

belore Lhc prngxxm wils ‘huwn, and thvxl d(hLLva(nL coupared with thoese

,of‘anothcx roup of 101 chxldxcn of the same agpe, after the program wag

shown. Whoen the povrrnsa group was diVide into'vicwing 'quartilou, it

pretest grouvp. Thus, the conclusion was reached that viewing the propram
P £ ! _

led to prowtar ga:nﬁ in scores.

It will hc notcd ;hat rhc Age (ohczt 1eqombleq Lhc %taged tnnovation

Desien inacmuch as i‘ compares groups at diffcrent points in time. Those

‘who are about to receive the “ercatment” serve as the controls, ond their

sre-"rroatment™ scoras are compared with the scores of another group after
1 = §

it has reccived the ftrcatmcnﬁvﬂ

R Improving Fxperimental Media Research

The major problem of experimental research on media and techneloegy
is, as alrealy discussed, its remotencss from the real world of education.

While it does not neces

.
# Snow (1973) in a recent paper, discusses this

corily suffer from the absence of imternal validity,

it lacks representatd
problem'and ways to solve it in great detail.
The biggest threat to external validity, claims Smow (1973), comes -

. . . when the experinent does not fit the nature of the

behavior being studied”and, furthermore, does not include

the mecans of discovering_this fact (p. 2).
To this, it may be added, external validity 1s badly roeduced when the variables
under investigation are igsolated, t akeg as discrete elements, and examined
under relatively artificial conditions. This, then, leads to the consideration

of ccolopical validity, f.c. -

-
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Beological vn]idf&y concernn:thc Qxﬁcnt to‘whichlthé-

habiLuLa or hilualiunh CﬂmpJICd in an oxpar;mcnt are
'rcpxo CntdLIVC of tha pOpuIatlun oflq1tuations to wh;ch

‘the LnVthanLul wislhes to Loncrdlxae (bnow, 1973 p. 10).

The vunsidcratinn of ecological valldity needs to be comp]nmvutcd by

"referent gcncrality,' that is, the use of a wide range of possible—~experni-

“mental outcomes (rot just achievement on one multiple-choice test). These

.may ixclude both o\pooted as well as unoxpectcd outcones.
"I'lw Lr‘oloaimi Uc‘“ irn
Snow cnumcrates nevcral ways of securing ecological validity and referent
generality. Among those we find the observation and recording of intra-
cvarimoﬁtnl proénsscs (what do the students do,'in fact, when the treatment
As appliud),'cxtrg-cxperimontal obscrvations (how disruptive is the experiment
vhon initdated in.midschool year), description and anélysis of thc.studcnts
taking part in phé:study, their preparation for the experiment, the duration
of the experimental treatment, its detailed description, and the like.
lhncndallf, all this adds up to multivariate experiments, conducted
under real life conditions, with real life treatments of more tham a brief
duration, with a wide range of dependent variables. Snow_sugéests a design
by means of which one can study the interactive effects of complex treatment
variables comprising an instructional sequence, complex learners' aptitudes

and some learning criteria.3 Figure 2 represents one version of Snow's design.

3 The interested reader is urged to read Smow's paper (1¢73) for

details and explanations.
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Tigure 2 about here
The Leolopical Dvsign khvn u“(d undox the c0nd1t10n mentioned above,
could help to reduce - threats to external validity.
The kotation Design

A somuwhut 1mp1cm Vur&IUn of Lhc L~ological Des ign may also be appropriate

* %\:ant

for Nudid re&vaxch, where the oapczlmenter mishov to extract someﬁoutsfanding"

qualiticu of m~dia and s.ud) theix cffccts and cffe;t1vvncas in intcruction

\wl*h leurnors‘and luaruino faﬁxs. The res earchcr may gcncratc qﬁoofoc |

hypotheses concc:xin& tho effect° of these qualxtlps on pdrticular 1caxner83
mag vy .

and , to find out fcr what kinds of taskq these are nost appropriate.

\"l . ,\

Imagine a progran wh§eh cen bc divided into a number of different tasks
based on some learning hierarchy, ta wonomy or a task analysis. Assume also
that a number of general and specific aptitude measures of learners are
taken. The researcher prepares then a number of alternative ways of teaching
each of the program s tasks such that each task (chapter, topic, or any other
discrete component) is taught to another group of learners using a different
medium or technology. FLach medium prepared to teach the material in ope of
the task units is so structured as to capitalize on the special attributes
of that medium.

Comparable gqyubé of lcarners, preferably“in their natural learning
habitats, are taught the same program. However, ecach group is exposed to
different task/medium compositions.

The design (labeled as the Rotation Design for onr present purposcs)

is shown in Figure 3.
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Figure 3 about here

Tor Llluutxativo purposues we havo put into the dcsibn four student groupq,

four noedia and a foul -task learning prupran. Othcr combinatxons are of

" course po”“iblo As it can hc con, cach gxouploarnq the xhoke grogrwm”.
(wlth”a dxficrvnt COuhlndtlon of mcdia. This onableq us to compare durin?-.
thc~stuuy bchAV1oxs as well as posttest performance w1thin La(h.xow m

_ segargﬁg]g, that is, withxn one ta k and across meoia., leun Lhat we
gmploy_méusurcf. shich are comaon to all tasks (e.g. LUYiOQlty), it becomes
possible for us to compﬁre rcqu}ts within one medxum and across tasks.

"Finally,_apthude—tr;ament~1ntoractzon can be studied within each row,’ .

" thus showing whether learning of a ‘task by means of one medium benefits

ccrtain learners unlike learning the task by means of another medium which

may benefit ofher learners. The same analysis can be carried out within

.one medium and across tasks and groups.

In spite of its appcarancc, this is not a factorial design. No row
or ;olumn main effects are sought after. Indeed, what could a comparison
betwvcen the colnmné yield? And how instructive would a row comparison be?
The inter-column comparison would be like a formative evaluation study, but
then —- it was not our intention to test the overall effectiveness of an
instructionﬁl package with this design.

Each row in the desipn represents one learning task, topic or period
of any desired duratien and complexity., Within the row, a onc-way analysis
of variance, to test media effects, becones possible. This could be done

with each row separately. However, since learning of the program is
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‘Ixiur'.m:hicul or at lh-;l:‘-.L”mx::mlati\;c, the rows vs;hu‘nhf not be am:x]_\';:'x‘.'d
', ind{ptndc§{ly of VdLh ol hvr. Thus, from the secend row on, anaiyses of

X coxf.;x \«u\c-c (ur Ntﬂi‘lp}(' rog, r(-:.*.i(vn* Y are called fm- '30 that. prm".iuuvs:
learndng —- the Léva:xatva -- are taken into conmidcrdtlon. vThisldcéibn
.quuld.havclbuvn'gsed bylA}lcnm&%ngntrapb (]966§_rath:y than huting three
Jdndependoent cxpcrxnvnts, ecach dealing with a differeut task._ Sinqc;‘-
howavor, Lh«) were Coneet n:d with the lnLLFd\llon hetw~vn ’jlmod‘mutnun
“nnd taski, ontrido thc fvalms aof a rcaI JnntrUftxonal prﬂ;ram (thus nuL
-(‘Qxx§id¢rix?§; _H;\o "lddu i1 dcr\mul 1Lum o[ me]c -g,c)_3 tl‘-ﬂir study 1.11!\..
'rcprc.cntgti"vawh.. The Rotﬁtion Design could ovcrcome thxs}shortcnﬁiug
A Toipie

Sanuels, Bicshrock & Toerry (1‘7&) wished to determine whvthrr pictorial

' aLLLLudc toward stories

illus};g;iuns would influcnece beginning rueiorﬂ
they read.  Somne of the psychological effcctf of illuvtratxur" when used

in primary rouders werce investiputed earlier, indicating strong interference
offects (Samucls, 1970). Thus, the preseqt study was concerned mainly with
affective effccts and their instructional utility. Using a Gracco Latin
Square Repc&tedgﬂaasures Design, the resecarchers ass igned stude ent s to one

of three groups. FEach group read one story each day for three days. Each

~ story was accompunied by a different type of illustrations. Thus, no two
groups read the same story with the same illustrations, nor did two groups
read the same story on the same day. )

The desipgn used by Sarwels et al. differs only slightly from the

otation Design. The major difference lies in the fact that no perticalar

s,

-~

i

order of story-precentation was needed, vhereas the Rotation Design is better

suited to deal with euriicula in vhich chapier or topic order is given.
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Hhe Graceos l:t ,quxvv d“tyu i u*‘t hv ﬂuvugin ot al, doed not cansidor
ITnteractions vith individual differences,  In the I\utntinn U(“;I?H lh.s i‘ .

Ta eritical campenent. Yet, dn qpltv of thcsm diffcrvn‘uq the tvo dv‘iaz"

Teombitnttlens and hoth can be carried out in natural settings.

Sumqﬁtx

huuvdluh on hcdla aud K@chnclﬁjy in Pducat;ou appears in many forms

PAT

»'”;nd styles. lowever, its yield in teras of;un&crstanéing media, guiding
their utxlxaatjon, or iuproving education was, and still is, quite”

“ d:.appointxng A numuo: oL ¢ritics have shown Lhe 1nadequacy of gross nedia

comparisons, “nd have polnted to the difference hctweon rvscarch on mvdid

_ and vescarch with wedia. Media attributes, vather than media per se, were

dealt with and a ﬂtrong need for cnnveptualxaing these attributes in terms

of Lhexr vffects and functions wias suggested. “This has led to moro .pcciftc
amd unphist}catud resaarch quegtions, concerncd with media x task x learner
interactfong, to replace the questions about the wniversal merits of media.
However, the wore specific the questions became, the more the research
moved away {rom the real world of education, in spite of the promise for
better conceptualization find theory. The research become highly specific,
neat, even sterile to a degree, thus increasingly losing ropresentativeness.
A clear conflict between better control over speeific variables and |
representativencss (that is, rolevance to the real world of education) could
be felt. A number of solutions were suggested.  These pertained particularly
tc two instances: {ivat, to studics conducted in natural settings on
fnnovative media programs which usually suffer from the absence of internal
validity, and to wellecontrolled esperiments sufflering, as iundicated, f(rom

poor external validity or representativencss.
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As for the ficld studies two desigus woere dl“chhﬁ\s ““The iir.t, the

' StaLLsL1cnl Puovado=toLperiseatal Design, is based on the use of mu.txplﬂ

regressions. It enables us to conduct lurge-scate rescarch on the cffects

oi a program, without control grOUPSi Wh13U still making it possible to

catimnto CCIL(LJ, iute actions and causces fnr those. 1n spite of the absence

'. 0{ experimental coqtrnls, this dcclru endhlcq usiy given certain provisions,
o maintuin %atzqfagtory iﬁternal validxty. Sceond was the Staged
“Innovatxon Baripn, “hich allows inter-group rowpurivov" when a program is

introduced in stages.

Two deslgnq were also sug gcst(d for oaporjmontal roseaxch, the kotation

Dcsigu was offered to supplem“nt other newly dvvulopeu multivariate designs

~discussed in the cvlrent literature. _That_dosign enables us to study the
- interactions of madxa, tacsks and loalncre in rual 1life settings, taking

"~ dnto conslderation the complexity of the educational setting as well as

the accugulation of koaowledge. The Ecological Design was offered as a
method of including a wide ramge of situational and content variables, and
a similarly wide range of ﬁcdia attributes, in an experimental structurc.

The designs discussed heredn somewvhat blur the distinction bctween}the
traditional typee of madia research. mentioned in the opening scction. TFor
instance, evaluation studies can be go conceptualized and designed as to
answer also questlons pertaining to the effects, and not only the effectiveness,
of a wedia program. Similarly, experimental studies, oripinally deaipued
to deal with psychological effects of gpecific medln attributen, can boe
made to deal alse with questions of instructional effectivencas in the real
world of cducation,

The major theme thus is, that by moving wedia researeh out of ita
traditfonal of her=fnternal-cr-external-valldity conflict, better and more

fruttful vesearch could cierge.
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_Figure 1: THE STAGED INNOVATION DESIGN
o (After Campbell, 1969) '
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- Figure 2 THL LCOLQGICAL DLUIGHN
ST (based on Snow, 1973) |
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Figure 3. THE ROTATION DESIGN
{task x medium x. learners expariment)

GROUPS
(l‘ “/ ""'; (54
. i
‘ ! ’..‘\ l ’
t‘ . (q t\.*- ‘ 1 * (';x D ‘ 1 * (._-‘ ( “ . ‘:4 “ ‘ %
1 Gy B 1, e Ly Ay o vy D 1o oy C Yo
LEARNING . . . .
TASKS . E ‘ ‘
L i . 4 _. (“ L ‘.l ¢ (02 l‘ “" . ('3 A ‘3 ¢ "4 l) 13 -
. S Ny
. L4 L [
la * Gy D 1, * Gy U 1y * Gy B 1, * (g A 1a
2] (4] 0 n
e e

& A B, G D, Inflerent media atiibutes, technotomes o ditferent versions of the same mediom,




