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NOTES ON INSTRUCTIONAL CROSS-MEDIA COMPARISONS
 

This paper will be concerned with some of the problems
 

of performing instructional cross-media experiments, and in
 

particular with how to make such comparisons maximally use

ful to educators and educational planners in developing
 

countries.
 

The particular problems
 

Most of the problerm: of designing cross-media experi

ments are common to all experiments, whether done in a
 

physical laboratory, 1 Skinner box, or a school. But in
 

one respect cross-media studies present a challenge that
 

most other experiments do not. This is because the message
 

is inexorably interwoven with the medium.
 

In a sense, "cross-media" is a misleading term. The
 

chief source of variance is not the medium, but what it
 

carries. The medium itself is a fairly simple delivery
 

system; the total treatment, however, is infinitely varied.
 

And for this reason it is almost impossible to make an ex

perimentally derived statement about the relative effective

ness of television (or radio, or print, or films, or any
 

other medium) without qualifying it by some other state

ments about content and intent.
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When cross-media instructional experiments are performed,
 

the situation is further complicated. 'eal-life instruction 

is carried on not by media, but rather by systems. "Conven

tional classroom instruction" (whatever that is) with which 

media teaching is compared in the great majority of "cross

media" experiments can only be called a medium by stretching 

that word out of all meaning. It is really a system of knowl

edge sources and learning opprtunities. Teaching by media 

such as television or radio or films is also a system. The 

teleteacher is supported by varicus visual and auditory 

teaching aids and uses certain instructional strategies to 

motivate and reinforce the learner, ind to build his activ

ities into non-television learning opportunities that are 

carefully proviaed in the classroom. There is usually a 

classroom teacher who is an important part of the system. 

There is classroom interaction of many kinds. There are
 

textbooks, workbooks, visual aids, projects, iroblems, 

guided practice. A cross-media comparison involving, fay,
 

television and classroom instructicn, is not at all a com

parison of television with the classroom, but rather of two
 

armies of activities that vary from place to place and time 

to time. 

In other words, the system is the treatment. 'A.hen an 

experimenter tries to work in this field, therefore, he has 

a frustrating problem trying to dissect the tieatment and
 

control as many as possible of its components in order to 
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know precisely what he is comparing.
 

This poses an uncomfortable choice. If he emphasizes
 

internal validity and scientific reprocucibility, then he
 

runs the risk of squeezing the realism out of his experi

mental situaticn, and losing external validity. If he tries 

primarily to a,,swer (lestions of practical policy, then he 

runs the risk of not meeting the requirements of experimen

his results apply total research, *rnd, indeed, of having 

only one place and roner:ituation . "iherecrc, ;:ost rross

media studies represent a trade-,ff at some level between 

science and realism, although both those qualities are des

ierately needed.
 

trade-A few examples will suggest the nature of these 

variable,offs. Suppose one wants to control the teacher 

so as to focus on other elements. One of the u,:ual tactics 

is to use the same teacher for both experimental and control
 

For example, we are going, to describe, i little

treatments. 


later in this paper, de sig',n in which the same teacher taught
 

to a classroom and taughta class on television and then went 

the same course face-to-:ace. This is obviously better than
 

same because
having two teacher:: work from the lesson plan, 


it should eliminato- much of the- diffierence in teaching style
 

assure that the teacher will

and ability. Put it does not 


the same way in both conditions;

give the course in preci sely 


is a good teacher he will probabl, feel that the
if he 

requires different from the studio
classroom situation something 
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situation. Suppose, then, that the experimenter requires 

this teacher to learn the same script and give it verbatim 

before the camera and before the class. Then he faces the 

nagging doubt as to whether one or both systems will be 

short-changed; is the performance equally suitable for studio 

teaching and c],;sroom teaching? 

:uppo,;e he tries to control the teacher variable more 

fully by using the same performance. This is usually done 

by moving a cla;s into the studio, and using that as the 

"face-to-face" sla:,; . Think of the probl:ms of realism in

volved in that c,.ituation. 1,;it a representative class when 

camera men Lnd :;tudic) crews move around the classroom, bright 

lights, glare, ind peOJle hold up vi!sual!s? Is it a typical 

teaching performance when i teacher is torn between looking 

into the camera an,' looking at hi; student5s, between speak

ing to hi:; audin-: close at hand and his audience in dis

tant cia!;,;rooms, between interacting freely with his studio 

class- and filling' up the time of hi?, televis;d! classes who 

are not able to interactt;o directly with him? Each of these 

controls s3acrific' ; some degree of real ism and consequently 

of practical u;;ejulness 

:;Uppose thit the experimenter is t/ryin to compare a 

;ay, !adio with televisionone-tracki with a two-trauk medium, 

or film:s. If pos;;i le he would like to keep the common 

sensory material identical in order to find out what is the 

result of introducing the other sensory track. Some schol
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ars have tried to do this by using the 
sound track of the
 

television or film program to reprosent radio, then measuring 

what happens to learning when the sight track is added. But 

would any skillful broadcaster use th- !.,ame !;poken comnentirv 

for television a; for radio? Ree.cll the ditf.o ,nce bhetwoen 

what a sports announce n sa-y wherl he is; broadcas ti , toot
ball game by radio Ind by tIeviJson. If he were, to put the 

radio broadca:st oin televi;ion, vi,., ; ,,ulf cy h' i:; talk

ing too much; if he were to- put th( te-levi 2ian !;outid track 

on radio, they would .say he is; not tellinp them enmou,h So
 

here again, an experimenter h-ii; to, d-cid.- who t t'ade- .ft he
 

is willing to accept botwen control 
 and reali:; 

Suppose that an experimenter, want: t-, se.inato out the 

effect of what iiapp ri a; ,I t oif th, tl'vi. jet from what 

happens a:; a r,,:;ult o! the suivoundi:i;,, i-tivitie;, ie can, 

of course, ,ompar a lecture on t lerin "i th , lctue in 

the classroom, rid if h- c-ntrol; tho cntnt carefullv 

enough he will proab] have a mFt Put in mst11nV.III'ni cV 

cases he would be limite,l to .y , p> andtu Ir, t,,e ,, vman,-, 

following it immediate,, with I t.;t , it l weicurewould 

rather extraordinary in anvthie ,:.:cir hrion tuf, if there 

were no discu;s;ion, no frllow-ut a,'tiviti.s ifter, such a 

lecture. But apain, how ral th i : Mst 

where telev :i,n is-, used 

i:;ti c i; , schools, 

t-) tach the -o, of i course.,, ;re

cede and follow the televi!;ion propaim with motivation, e

view, practice, related readings , and exercis-es; in applica
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tion. The most effective television teaching, so far as we
 

can identify it, lays great emphasis on building a bridge to
 

those related learning activities. In other words, instruction

al television really does function as part of Take
a system. 


it out nf the system and one has something that is not quite
 

real and probably not very effective. 

Highly abstracted cross-media comparisons typically use
 

the very simplest subject matter in order to control varia

tion. Travers' excellent experiments (1966) comparing learn

ing from audio and visual and audiovisual tracks chiefly used
 

nonsense ,yllahies. Hartman (1961) found a highly ingenious
 

way to useC the two track. of a film to study recognition 

through different "media" channels. (Cn the upper half of the 

visual track he put pictures of 75 irdividuals identically 

dressed. On the lower half of the visual track he printed a 

name to be ase,ociatod with ea:h pic ture. On the sound track 

he had an announcer I 1pak to ke' a oc iated with t he tth name 


teacher. Thui 1v turriiit the- round track on or off, turning 

the visual track 55r (w off , ,r coverirhg halt the vi;ual track, 

he could arrlive, it rven di ffres.t iretnts: picture alone, 

j icture plu! print, picture pli:; ;ould, .is ore plus print 

plUv;;Ouriouind, alole', sound plti; print, ,r print alone. 

Each exposure wa:; ie ;;conds . Th, -e;t ",r to look, at or 

listen to 25 individual picture;; or ine;, .- decide, whether 

each (of them had beei, among the 75 individuals in the first 

pres.entation. Of course, these are laboratory experiments 
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intended to contribute to theory, and several levels of
 

translation must occur before they can be directly applied
 

in policy decisions.
 

For laboratory or quasi-laboratory experiments, the
 

problem of controlling treatments is the most troublesome one.
 

(We shall see that as experimenters move into the field, and
 

most particularly when they work in developing countries,
 

there are frequent problems also in controlling the experi

mental subjects.) But there is a particular problem of meas

urement that often plague,,, cross-media experiments, whether 

in the laboratory r'"th,' '!r"]d, in economically advanced or 

newly developing, cuuntrie.. 

'or example, Hartman could not have tested persons who 

had seen only the pictures, by giving them a list of names, 

spoken or printed. bviously, that would have been ridicu

lous. But something very like that occurs in even the most 

ordinary cross-i'edia comparisons. For example, it is common 

practice to test achievement learning by paper, and pencil 

examinations, usually multiple choice questions. Is this 

entirely fair, if the comparison is, let us. say, between 

radio and television, or film and print, or television and
 

through oneclassroom teaching? If the pupils have learned 

modality, is it entirely fair to test them on another? 

Suppose, for example, that in a television print or, televi

visual discriminasion-classroom comparison, the test were on 

tion or visual recognition; would the result be the same as
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if the test were verbal and printed, and required verbal and
 

written answers? So this is another problem that requires
 

either a design complication or a compromise.
 

The field of cross-media studies reaches all the way
 

from experiments like those of Travers and Hartman, intended
 

to contribute to theory, to field studies intended to tell
 

one particular school system how its own particular media

centered system compares with its own particular non-media
 

system, and not claiming any generality. In this paper we
 

are 
going to try to work between these two extremes, and concen

trate particularly on the problems of field cxperiments where
 

laboratory controls are not possible. Let us first look at
 

some actual experiments to see how the problems of cross

media comparison were handled.
 

A model experiment
 

We shall begin with a very well-designed experiment, one
 

of the ten which Stickell (1963) pronounced "interpretable"
 

out of approximately 250 that he examined. This experiment,
 

by Carpenter and Greenhill (1955), was one of a series done
 

at Penn State in the 1950's to compare classroom instruction
 

with closed circuit television instruction. A number of
 

college-level courses were studied, but we are 
here going to
 

report only on a study of the course in General Psychology.
 

Penn State was fortunate, at the time of this study, to
 

have two buildings designed for trial use of closed-circuit
 

television. The Sparks Building, which was used for the
 

Psychology study, had 
a control room, a studio originating
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room that was large enough for a studio class as well as
 

performers and studio crew, and three classrooms each with
 

two receivers.
 

The Psychology course was taught three hours a week in
 

sections at different hours. Students w~o registered for
 

the course were assigned randomly to one of the two hours,
 

and to a television receiving room, the studio room, or a
 

room in another building where the same class was taught with

out television. The random assignment was counted on to even
 

out the inequalities in the different groups.
 

In order to equate the quality of instruction as fully
 

as possible, two experienced teachers were assigned to the
 

course. While teacher A taught the course on television at
 

8 o'clock Monday morning, teacher B taught it face-to-face
 

in the other building. When it came time for the 1 o'clock
 

section, teacher B taught the course on television and
 

teacher A went to the other building and taught face-to-face.
 

Thus on every class day each of the two instructors taught
 

40 students in the studio, 80 students by television, and
 

40 students face-to-face. There were no discussion sec

tions; it was entirely a lecture course. Furthermore, there
 

was no discussion or practice in the classroom. Except for
 

the textbook and the examinations, television carried all
 

the instructional load for the television sections.
 

This design helps, of course, to make the treatments
 

comparable. If there had been discussion sections conducted
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by graduate teaching assistants, as most lecture courses
 

have, or if television had filled only part of the period
 

with the remainder used by the classroom teacher, as typi

cally happens when television is used for core teaching,
 

then it would have been much more difficult to equate the
 

instructional treatments.
 

Every effort was made to control the content of the
 

teaching. The two instructors decided on the textbook, on
 

the objectives of each day's teaching, and on the examina

tions, which were made carefully so as to include only what
 

both instructors had taught. Beyond that, they were free to
 

make the best use they could of the situation in which they
 

taught. That is, there was nothing to insure that the tele

vision in the first section would be identical with (or as
 

effective as) television in the later section; or that the
 

early morning face-to-face class would be taught as effec

tively as the afternoon class. It might have been that one
 

of the instructors had a special flare for television, or
 

was especially effective in the atmosphere of the small class

room. If so, this might have biased the results, but the
 

cross-over design would have helped to eliminate bias, and
 

:;pecial interactions between teacher and medium would have
 

been revealed by statistical analysis.
 

Looking back at what was done, it seems as though the
 

situation, if it were biased at all, was biased for the
 

face-to-face classroom. The situation for the studio class
 



must have been particularly awkward because those 40 stu

dents sat in an auditorium intended for 400, with the en

tire front of the room filled with a studio set and television
 

gear: two cameras, i;iicrophones, monitor, four 750 watt spot

lights, two 1500 watt and one 500 watt scoop lamps, giving
 

175 foot candles of illumination. The studio class was per

mitted to ask questions, but when a student did venture a
 

question much of the sound was lost in the huge auditorium.
 

The instructor must have been torn between his obligations 

to the class in front of him and to the TV cameras that were
 

broadcasting to the other classrooms. The television teacher
 

was allowed ao rehearsal time; although he was eor:ouraged 

to make such use of the medium as he saw fit th're was no 

major effort to maximize the effect of the teleclass or
 

make '.1. an expert teleteacher. In fact, the experimenters 

noted that in front of the cameras the teachers did "what 

comes naturally"--taught about the same way as they had been 

teaching for a number of years in the classroom.
 

The television classes sat in ordinary classi ooms equip

ped with two 24-inch television receivers each. An "ob

server" was present to keep order; otherwise, the class was 

on its own. The face-to-face classes also were in ordinary 

classrooms, and had the obvious advantage of being able to 

interact as fully as they wished with the instructor. 

If the cards were slightly stacked against television,
 

this was not completely undesirable because the purpose of
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the experiment was to find out whetLr students taught by
 

television in a relatively inexpensive way would learn as
 

much as from the kind of classroom teaching they were ac

customed to in college.
 

What were the results? Three term examinations and a
 

final examination were given, as well as a number of atti

tude mI-, res. [n the second examination, the face-to-lace
 

class did significantly better than either of the others. 

In general, the studio class a;.2 the television-only classes 

tended to drag slightly behind the face-to-face class, but 

at the end there were no statistically significant differen

ces. There was a significant difference in how much was 

learned from one teacher as compa:ed with the other. The 

attitude measures were slightly lei;s favorable to the course 

aong the te eviai on sect ions than the classoom sections, 

but there wee no significant differences in Jttitudes to

ward psyu&olo y or willingness to register for another course 

in the subiect. 

A field refearcher from a developing country, looking 

at th is experiment, could not help being impressed by two 

thinss . One i,: the amount of control it was possible to 

exert over the partic ipants and conditions. The. psychology 

department at I'a State had A suMb,--1' Of stud(ent whom it 

could randomly isain without difficultv or obj*ection and 

thus equate :;ubj 'cts_. It could make a schedule in s;uch a 

way aa to allow two teachera- to teach all of the experimental 
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conditions on the 
same day. 
 It could secure the agreement
 

of these teachers on what was 
to be taught and what the exami
nations were 
to cover, and could 
limit the class 
to a le,
 
ture course, so as 
to help in equating treatments. And it
 

had an experimental television classroom building which
 
made it 
easy to carry out the programs and distribute stu
dents among experimental conditions. 
 This degree of control
 

is not common in field situations, and especially in develop

ing countries.
 

A second quality of this experiment that impress;es one
 
is the degree of realism 
 that has been retained whilc main
taining careful 
 control over experimental requirements. Ran
dom assignment of students 
 is of-:en very difficult in the
 
field; here was
it handled naturally by assigning tudents 
to sections of a very large undergi adua te ccirse . It is often
 

hard to equate treatments, eithe r in the field or in a quasi
laboratory situation lire th, one at Ptnn 'State. Here it was 
hand]ed, like the random a!-;jgnment, "ith a minimum of un
naturalness. 
True, no ncwmany countries are willing to 
turn over all the teaching of a course to television. True, 
if a class is going to be taugJht in a studio it is probably 
there to help the teacher rather than th, students. bult any 
instructional experiment acros:-::.cdia is almost certain to 
require a trade-off between realism and control, ,%nd this 
one has reached an uncoimnonly successful balance. 



14
 

What conclusions can be drawn from the results of this
 

experiment?
 

It says that Penn State has proved it can build a PV

chology lecture course around television, in which the kind
 

of students who are at Penn State, when examined by paper and
 

pencil tests, will probably score as high as they will in
 

face-to-face classroom courses covering the same subject mat

ter and taught by the same teachers. 

Note that it does not say that instructional television 

is as effective as classroom teaching. That is a higher or

der of generality. However, an experiment (lone as carefully 

as this one should encourage another university, if it has
 

some reason to use instructional television, to believe that
 

it could do with IT" what Penn State was able to do.
 

A field experiment in a developing country
 

Let us now turn from the quasi-laboratory conditions
 

under which the Penn State experiment was conducted to the 

mountains of Ecuador where a cross-media project was done 

under field conditions (Spector, et al . , 1963). 

This was a large and well-financed project, with adults 

for its experimental irnd control groups, conducted in a re

mote and isolated section of the lower Andes. Thus the re

,;earchers were able to avoid two of the problem; that often 

plague instructional research in developing countries: lack 

of resources to do the job, and the need to change an old 
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and entrenched institutio. like traditional schools. That
 

does not mean, however, that there were no problems.
 

The goal was to compare media for their ability to
 

persuade people in rural communities to adopt new practices
 

which were important because of their relationship to the de

velopment plan. The particular innovations chosen were build

ing latrines, building stoves, canning marmalade, -and sul'

mitting to vaccination for smallpox. The medium of greatest
 

interest to the researchers and their sponsor was radiD,
 

because of its ability to overleap literacy and its relatively
 

low cost. One experimental treatment, therefore, was to be
 

radio, directed at persuading listeners to adopt the four
 

practices listed above. i.second treatment was t be a com

bination of audiovisual media: motion pictures, photographs,
 

posters, slides, public speeches, and so forth. A third
 

treatment was a combination of the two: radlo plus audio

visual media. Each of these was to be compared also with a
 

control group.
 

By thi time the reader of this paper is probably won

iering how the experimenters in Ecuador were able to control 

the content of the "audiovisual" treatment so that it was com

parable, within experimental limits, to the content of the
 

radio treatment. The answer is that they did not try to do
 

so. Rather they outlined the broad arguments to be used and
 

the principal information to be conveyed. Then they put the
 

task into the hands of competent radio and audiovisual men,
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and told them to make the best and most convincing programs
 

they could. Competition was encouraged among the different
 

production groups, in order Lo maximize the effect of each
 

media system, rather than restricting it in any way by con

trols from doing the best job it could. In other words, the 

experiment was designed to compare thie best versions of the 

different media sVstems that the research team could pro

duce with the re,!;ourc;: at hand. 

Th,2 total production was about 250 hours of radio broad

casting and 250 hour; of audiovisual 7-nt,2rtaiinmi-nt and per

sua'iori durinj" sever week; . The, radio time included a great 

variety of mc toria]I;--5 pot announc-ient , .nles, mt;ic, 

a selCI] drama, veral local :e,];; , sew:, rd intruction. 

Radi rc) , r handed out, and a radI i transmit ter was,iv,!rs 

brougpht in :sp1cial lv for th1e pro,!ct . ih iudiovisua! 

treatmllnt blariketed the experimental1 villag with pos ter.m, 

photograpic exhibits , iillustrated bulletins , and so forth. 

One to three times a eel., a "show" was held, including all 

entertainment film, a movie or slides on the recommended in

novations , oid a tulk. 

Ore experimental village was to hear onlv the radio. 

One was to v.t on y the ",udiovisual" treatment. I..third 

received both radic and audiovi!;ual treatmnt;. And a 

fourth, the control , wa; to rece ive none of the treatments. 

When one work; in villages, rather than schools, it 

become:; more difficult to separate treatment groups. This 
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is especially noticeable when one is working with public
 

media. In a school one can put a screen or a receiver in
 

one room, assign experimental subjects to that room, and 

isolate their experience. But an outdoor movie or poster or
 

public meeting is available to a whole village. A radio
 

broadcast covers many villages and is available to anyone
 

who has a chance to listen to a receiver. Consequently,
 

there is a real problem in trying to assign individuals or 

groups to different treatments randomly. In an experiment 

like this one i t seemed impo;52ible to randomize subjects 

within village': , v.: t il: !,.by vi I L gts , beertusei o; 

radio could not be ,x I ud.,d fi em cci villag c within its 

coverage. There wt<rf e2niough receivers in any village to 

contaminate the result:;. 

The experimenters in Ecuadov did not find any magic 

way to solve this problem. They chose three isolate" vil

lages, ,ome distance apart, .snd a fourth %illage--in another 

province--is a control. They did what: they could to m,itch 

the villages in size, ,nd on certain demographic icndices 

Another "matching" item, they reported, wa the willingne';s 

of the village government to join in the project--su!;gsting 

another proble of field work in a developing culture. 

This purposive sampling, and the nature of the treat

ments, left little possibility for speaking with any great 

generality about the results of thte experiment. In place of 

this, the experimenters tried to maintain the highest pos
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sible degree of realism in all the treatments.
 

The chief dependent variable was the number of people
 

in each village who actually adopted or accepted one of the
 

innovations--i.e., built a latrine, permitted themselves to
 

be vaccinated for smallpox, and so forth. 
 In addition to
 

this, a number of interviews were conducted to find out what
 

souices the people in the villages had found most persuasive 

or most helpful to them, and their reasons for adopting or 

not adopting. The design forced the researchers to use Chi

square for a significance test, rather than a more powerful
 

statistic.
 

What was the finding? In general, radio seemed the
 

most effective of the three treatments in bringing new prac

tices into use, but the audiovisual elements were more ef

fective in conveying detailed instructions.
 

The study is richer than our description may have made
 

it sound. The post-experimental survey dredged up a good
 

deal of information about how the subjects used the different 

media. It is difficult to generalize upon the results be

cause one 
is not entirely sure what the experimental popu

lation represented, or even to speak very precisely about
 

what was being compared--especially because of the miscella

neous quality of the audiovisual treatment. But the point
 

is that, even without the tight experimental controls we 

should like to see in it, a study of this kind can produce
 

some useful information. One thing this particular study 
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did was to provide additional evidence that radio--used under
 

the conditions in which it would realistically have to oper
ate in Ecuador--can be quite effective in development cam
paigns, and indeed compare quite favorably with a more com
plex and more expensive multi-media campaign. Thus the study 
doubtless encouraged other development planners tc make use
 
of television's. less glamorous, 
less costly sister.
 

From Laboratory to field
 

An experimental study in the 
field, like the one 
we have
 
just been talking about, 
rperates under far more difficult
 

conditions than a laboratory experiment. These are field prob
lems rather than developing country problems, although loca

tion in a developing country makes ownit, contribution to 
the difficulty. 
 To illustrate the 
effect of moving farther
 

into a field setting, we have put together the following
 

chart 
which inserts six cross-media comparisons between the 
Penn State and the Ecuador studies. All 
these studies were
 

done in the United 2;tates. They were chosen not quite at 
random and arraniged in rough order of progression from quasi
laboratory conditions:; to field c:onditions. In each case we 
have tried to indicate how the experimenters handled two 

of the most challenginj_, problems of designs--how to control 
the subjects, and how 
to control the treatments.
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HOW SUBJECTS HOWTREATMENTS 
SETTING WHAT WAS COMPARED WERE CONTROLLED WERE CONTROLLED 

Carpenter and TV vs classroom Randomized Same teachers for 
Greenhill (1955) teaching--psy- assignment both treatments 
University depart- chology course 

mient of' psychology 

Seiber't 
(1959) 

anti lomig TV vs classroom, 
one session on 

Randomized 
assignment 

Different teachers, but 
effort to teach same 

Univer'!;ity depart- laboratory content 
ment of chemistry techniques 

Deutschimsnli ut al. Film vs class- Subjects selec- Same teaching outline 
(1961) 

University depat t-
room, one ses-
sion on 

ted 
but 

own groups, 
were com-

but different teachers, 
and no control over 

ment of *ngi- laboratory pared on ear- what students did in 
neering, techniques lier records laboratory 

Westley and barrow Radio vs TV, 6th Randomized Same script writer, 
(1959) 
rour primary 

grade course in 
news interpre-

assignment 
within each of 

same actors, but tried 
to maximize effect of 

schools near tation four schools each medium in its own 
university way 

Ericks on and Junior college Home students Same curriculum, same 
Chausow (1960) by ITV at home essentially tests, but different 

Home-l)und stu- vs TV in class- different teachers 
dents and s;tu- room vs vlass
dents on city room without TV 
junior college 
campus 

Rock et al. (1951) 
Nine military 

baese, 

Military reserve 
classes by TV, 
inescope, and 

No randomization Kinescope merely film 
version of TV; TV and 
face-to-face made from 

face-to-face same lesson plans, but 
teaching different teachers, 

no control on rer
and 

formance 

Bryan (1961) Science teaching Random assignment Local teachers and 
Small high schools by TV plus cor- of schools to visitors not controlled, 
scattered respondence vs treatments, ind different graders 
throughout TV plus visita- but high drop- on correspondence 
allentire state tions from col- out rate from papers 

lege science experiment 
majors vs TV 
plus correspond
ence plus 
visitations 

Spector ct 
(1963) 

al. Radio vs combined. 
audiovisual cam-

Villages pur-
posively selec-

Agreement on factual 
content, but each 

Four isolated paign vs both of ted, matched treatment in its 
villages in these, for in- in certain own best way 
Ecuador novat ion characteris

tics 
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We are not going to describe these studies in detail;
 

many of them will doubtless be familiar to readers of this
 

paper, in any case. But the chart makes it apparent that
 

control problems do indeed become more elusive as one moves
 

farther from the quasi-laboratory conditions under which
 

Carpenter and Greenhill worked toward the remote and isolated
 

field setting in which Spector and his colleagues worked.
 

None of these other experiments is controlled quite so
 

neatly as the Carpenter-Greenhill study. Seibert and Homig,
 

working under conditions much like these at Penn State, were
 

unable to use the same teachers for the different treatments.
 

Deutschmann felt that he should let students select their own
 

groups, as they would in a completely naturalistic situation;
 

and he also used different teachers and found no realistic way
 

to control closely what was actually done in the laboratory.
 

Westley and Barrow tried to maximize the effectiveness of each
 

treatment, using the two media in whatever way seemed best.
 

Erickson and Chausow had a situation in which randomization
 

was almost impossible, ind in certain ways the home-bound stu

dents were essentially different from those on campus. Pock
 

selected his sites purposively, ,nd apparently did not have
 

the right to randomize at each location; furthermore, be

cause he was operating at widely separated points he could
 

not use the same teachers or maintain any tight control over
 

content of the different treatments. And Bryan, who worked
 

in a number of small high schools, with volunteer students
 



22
 

(many of whom dropped out of the program) and with college
 

students as visiting tutors, faced very difficult problems
 

of controlling both subject groups and treatments.
 

This does not mean that media comparisons should not
 

be made in the field, because unless they are made under field
 

conditions they will always lack a certain degree of realism.
 

Nor does it mean that a field study, made under difficult con

ditions with less than perfect controls will nevertheless not
 

produce useful results. Rather, it implies that an experi

menter should be aware of the difficulties he faces and make
 

special efforts to overcome them or adopt the best possible
 

design under the circumstances.
 

Therefore, it might be useful at this point to ask why
 

such studies are so difficult under field conditions, and
 

especially in developing countries.
 

Some special problems of instructional media comparisons
 

in a developing country
 

Every experienced researcher knows it is harder to do 

research in a developing country or a remote area because of 

difficulties in travel and communication, lack of records, scar

city of local people trained in research skills, scarcity of 

even such supporting equipment as typewriters and calculators 

(not to mention computers), And the alienness of the whole 

idea of studying educational results in the spirit of science. 

Beyond these, however, there are certain special problems, of 

which we can give some examples: 
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1. The commitment of administrators
 

Campbell speaks sympathetically, as he should, of what
 

he calls the "trapped" administrator. This is the man who
 

has committed himself and his system to a program of educa

tional reform that may well represent a major part of his
 

country's entire expenditure on development. The reform is
 

usually planned before any research goes in, and when the
 

researcher enters, only the smaller details of the planning
 

remain to be done; in many cases the reform is already in
 

operation. In Samoa, for example, a broad educational reform
 

built around intensive use of television was in operation
 

for some years before there was much interest in studying it.
 

During that time the entire energies and resources of the
 

school system were required simply to institute the educa

tional changes and keep the system operating.
 

In that kind of situation, an administrator, if he is 

not too fearful of the results, wants to know "how the reform 

is going," and often has some obligation to report that to a 

donor agency. But he is not anxious to hear any bad news, 

and above all--having committed his resources and system 

fully--is not much interested in 3etting up a rival plan to 

compare with it. For example, having committed his system 

to instructional television and spent a large amount of money 

on training staff, supplying transmitters, studios, receivers, 

and curricular materials to accompany television, he is not 

inclined to go to the same trouble to create a comparable 
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system of instructional radio. He is willing to have his
 

new system compared with what is left of the old system, but
 

even this presents problems, as we shall point out later.
 

Campbell speaks of the blessing of being able to work
 

with an "experimental" idminiscrator, one who believes in 

testing alternative decisions before he takes them. These
 

administrators are rare. When one finds them, they usually 

do not have the money to put adequate experimental studies 

in the field before the major funds are obtained for the re

lorn itself. But the best time to make cross-media system 

comparisons in a developing country is before the reform gets 

started. Thiii ;uggests that donor agencies and donor coun

tries would be well advised to encourare testing before 

granting large sums that will commit an educational system 

to a certain policy for years. They seldom do. 

2. The moral inperativ cf reform 

Once the educational reform is under way, chere is an 

almost irresistible pressure to extend it to all pupils. The 

pressure is both politcal and moral: if the changes are 

worth makinri,,, ;hould not their hnefits be s;pread equally? 

It is very hard to an;wer that question in the negative. 

This was: one of the reasons--in addition to administrative 

impaLience--why Samoa decided to begin ITV in all grades at 

once, -ather than a grade at a time. It is one of the chief 

reasons why stost developing ceuntrie:; are uneasy about es
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tablishing control groups where a certain number of :-hildren
 

will not have access to what they ccnsider an "improved" 

kind of teaching and materials. In mo!t educational reforrtw 

it would be useful to maintain such control groups for sev

eral years, so that comparative records of progiress cai be 

maintained beyond the first bright year. of chanre. But this 

is extremely har-] for a public school system tc do. The re

sult is usually that it is not done at all, -r that the cnn

parison is contaminated by gradually introducing the ref: rin 

to the control grcups. 

3. The cost of comparative treatrmerts 

In a certain Latin American country while we were tudy

ing an educational reform built around ITV in the middle 

school (7th, 8th, 9th) prades, , decision was taken to) intro

duce a new curriculum throuchout the ptimary school:. The 

primary teachers needed hell, !nd a series of televi..cn pro

g.rams was planned for the in-s:ervice caining of te,.chrrs in 

use of the new curriculum. But the question arose, what could 

radio do for the primary toachers--at a much low, r nit cost? 

It seemed a ver1y useful i systen com;c:,rison.like Ji:i 

But it proved ret to be feasible beca, .e it would have rI

quired wakinr a pijrallel of ts compal,oet trea... to with 

the television troatments. Television teams and studios were, 

on hand; a radio production team wculd have had to Le put to

gether, i studio obtained for at least a short time, md some 

radio receivers would have had to be purchased over and above 
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the cost of television receivers. The administrators did not
 

feel able to make such a commitment of funds, time, and human
 

resources. And thus a very good opportunity for comparative
 

research was lost.
 

Thi.s situation is typical. in a major educational reform 

within a developing country, time, funds, and talents are 

always in shot t suplply for, what has to be done. The situa

tion will nwevr Le any different until th, rp iit of e:.:peri

mentat ion spreads through both the donor agencies and the 

deve :.ping ccuintri,: , nd a c rtain part of the available'
 

re-.ourcec- are commi ttd in advance to trving 
out cl terna

tiryes befori committing the whole country to one of them.
 

i. bitficultie; in contrullin conditions 

The researcher in a d( veopin, country really has no 

control over the experimental conditions. Ifemust always
 

work throuth idmistrater!-a who car, exort control. These
 

administrator,, 
have a numbc of good reasons for not want

ing to al tel' the latuC.l isti c situation. Sore aI these are 

political, somn cultural, f;ore ,oeraphic, some merely in

ert i aI . 

On one ecca.ion w,2 had been able to set up a rather 

ca-eful cxperi irerit .I eign in a iniume r of ;chcols , ech of 

whi Ch har. Lwo class:: it ]amade We perthe I level, I got 

issin to assign euJils rand/omly between each pair of 

classes, to control materials; and procedures. The chief re

maining cour:e of probable variation was the classroom teach
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ers. 
 We hoped to have them, too, 
assigned randomly, or at
 
least 
to have them exchange classes 
in miG-vear. 
 This proved
 

to be impossible, inasmuch 
as 
a rather, delicate situation
 

existed between teach,(s 
urnion ancd schools, 
and the dnliniS
trators did not feel able to push the point. Looking back 
on the expteriment we that di ffor'enceulazer, Concluded in the 
quality of the teacher.s did indeed substantially affect the 

results.
 

This is only one example. It is difficult 
to randomize 

students within 0ne-:corn schools, r eve-n schools wi Lh one 
class in each . Gad.one car randomi::e schccls, hut this too 
may cause prchlems. If one of the: treatmorie /includs br'oad
casting, there is sp-c i ali problem. ''o withhcld 1TV or in
structional adic, from s chools wIthin the coverage aredt 1.;
 

to risk politi cal rcperc uscI orrs 
 and iaise ethical an mor al
 
questions. 


*ues
Lven when these ioniis
are su:rncurted, thu-,e
 

is always the chance of croriarat r by uintended rc:p
tion. Beyoiid this there 
 i r th,, jcL1 erm f try ini, t -control
 
treatments when broadAcost 
crews' o'rilr make; a are still
 
learning thcin 
j ohs , still harried lV tirrie :e hedoles , and
 

unaccustolmE; 
 to being restricted in thc way they teach. 

Those arc fewa examples. .ny field researcher can 
add
 

to ther.. 

Some '3uggcstcd stategies 

The question in, what advice can be given to a donor 
agency, a field researcher, or an administering agency toas 
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,o use Iredia comparisnps as effective]y as possible 

have been describcd. '.;eare go

how 


withir. such limitations as 

(a) research strategiesing to diviae our ,uggestion,; into 

(C:) when a cer
and (b) csea: rch tactics, Ly which we mean 

tain kinc of media-compari son oar, best be done and (L) some 

.con ider',-t ions of doinIg it as:	wel' 15 porn ibi 

it snunilikelv that many field
Voi thec 1r':ent at leacst 

to be [ i f c -' i-pi.gr dep' countries 
ex 4,'pj.(lt5,.-', poing 

- - i t tl orpoin, ci anticipated
per' !,;t%' hu rf't'ro'c tc sorm 

wc con ex.>pe ct thit thr re':,,.archcr will 
c , .Teretor-e 


iltc ("I,e th v, ';itlationf :coll. 


the e cmmi'Ient to ' cey t ii chaitge, ,uch as an

S,cn...


1 ,c1c1mi, Vls :I" r-c<dy been 	 :
education,i| 


''hi i,!;,be r.c ii tc e;tim tOc t, "'u e s5 " of th 

, if there c ut:;ide (criosr, wanr 
ew .y:tein. The doit 

''t h, likes toluated;
I f.(:t of hi' i invcst., 	 te 

to hove t 

d lrciAl i.t,'tr warts 
see hi judi-mcnt vin icated. Thf 


things- ace goiugp, I thoi,'h chi''fl h- , oeks, son
to knOa how 


'; '' ' tlo'te ' s,all

* irmnation, ind the chang",1: tie smke 


Th contc:ri!'r'' 
 thr 'r cher is
rat.her than rii,:r oncf,. 


it 1%'qbrtcol, the s,:ia
Iv ne:
goint' ti be ,|bt.e to make 


, len 25 that peoc ts .
 
th, p-reviou', ono,
syste ,d 


'arct, aid Vet e-an le u ., I ','hi , i i [L r t 

tat it the activi ty is
leA: u-,pelienoeit' to holieveou' 

i ;.ide aind ot "idce the e::Oii.T.:litl 
tc be use ful at pc.'!'iblc 


,,' o e
 
country miuch cf the researchC lhai!. i ght ..- 11 be 

row and cld. .or,example:
ether matters ttan the comparisc'p of 
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a. Criterion testing of the new 
system. It would be sur

prising if the amount of effort put into a major educational
 

reform did not produce higher achievement scores than the sys

tem it was intended to replace. More useful in many cases 

might be the act of stating very precise criteria for success 

of the new system, and measuring results against those. These 

might be behavioral objectives of the new curriculum; they 

might be standardized norms of achievement, by grade levels; 

they migit be retention of pupils in school or performance 

after graduation from a certain level of school. It hardly 

needs sayink, that most educational plans and new curricula 

do not have such criterion objectives, but the act of making 

them seems to us an important part of reform planning. Arid 

if research can be used to te;t results against criteria,
 

then it can contribute in a very important way to the func

tiol which we can call: 

b. '2aximizing the effect ivene;; o the new sYstem. Coin

,aring a new system with an old one does riot us-Illy tell one 

very clearly how to improve the new s;ystem. Furthermore, in

asmuch as standardi ;ed and normed tes.ts usually do not exist 

in developing countrie:, :t is always- difficult tellto how 

important a i:;. iiowever , if a, significant part of the 

research effort be on ofcan put pretest ing materials, feed

back research from the class,:rooms; rela ed directly to loarn

ing from elements of the -rea tment, md at least a limited 

number of comparis;on te;t:; of materials, then results of that 

kind can be applied dii-ct ly to improving the new system. 
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Before this can be done effectively, a spirit of experimenta

tion and self-assessment must be built into the production
 

teams and all the rest of the 
staff concerned with the teach

ing that goes into the classroom. This spirit has to begin
 

with the donor agency's willingness to assign research funds
 

to such less spectacular research, and it must be adopted
 

by the administrators of the program so that they can con

vince the writers, producers, teleteachers, and others that 

science as well as art can contribute to their effectiveness, 

and that they can and should make use of research results. 

Furthermore, time must be left in the production schedule 

to try out, to remake, to review topics when research shows 

that they havc not been successful. Arid finally, the re

search team itself must accept this less glamorous kiad of 

research as a part of their task.
 

c. (ne of the ways that research can be most helpful 

outside the experimental country is through an ongoing study 

of the problems that occur in making the necessary edica

tional changes, ,nd how these problems were solved; the dis

steps
 

involved in introducing and expanding the new program; the
 

tribution of resources; the costs of the program; the 


how otheropposition to it, if any, and this was met--in 

words, policy and administrative questions. These are all
 

to it,problems that another country is likely face when 

too, sets about making a major educational change.
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2. When a country wants to extend its educational sys

tem or its out-of-school development services in a substan

tial way.
 

This situation offers the researcher a greit deal more 

freedom than the previous one. Furthermore, he has much 

more chance to have an impact on policy. A pilot experiment 

comparing two systems might save 
a great deal of money later
 

when the services are extended widely. is fea-
If that not 


sible, there is always 
the perforri nce standard of the exist

ing system with which to compare the performance of one or 

more pilot projects in the field. For example, Mexico is be

};inning to offer secondary school by television to iny vil

lage that if; willing to providt a room and a teacher; the 

achievement in that sy;tem can be conpared with that of the
 

residence high !;chca)l, in the 
cit ie.,. Mexico i; a so trying 

out a plan to extend three -/ear primary school.; to ;ix-vear 

schools, by runn.iig double shifts and teachi ug most of the
 

4th, 5th, and 
 6th grade; by radio. These ,ituations; are 

made to order for comparisonw;, whi- h would have great prac

tical import both in Mexico and elsewhere. 

One of the chief attraction, 1iboth the:;e M,:xican situ

ations is the tpossibility of !.aving s3ubtantially in costs 

over having to bui ld and staff new !,choolS. There fore cost 

becomes itself 1 criterion, and the ques tion, how much can at 

system get for what ;livestmeont, becomes an exjerimen tal 

question. 
 Here again one may use the cost and achievement of 
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comparable residence schools as a standard. For example, if
 

Bavaria find!; that it can teach a full-time equivalent stu

dent by television and correspondence in upper secondary for 

$300 per year whereas a residence st'ident costs $600, that 

is a contribution to policy making. In a case where the 

rural curriculum will be different from existi ing curricula, 

one can test against specified goals of achievement and 

specified targets of cos' . In other words, if cost is im

portant in the kind of assessment required by condition 1, 

it is crucial in condition 2. 

3. When a country is still in the planning stage of 

education charge, far enough from the point of dCcisi on to 

be able to study alternat ives. 

This is the_ ideal time for cross-media experimental 

comiparis;ons. Unfortunately the researcher i; not often in

volved at thi:; point in planning. Typically a country feels 

it must be sure of the resources b.fore committing itself 

either to a uajor change or to substantial research looking 

toward major change. Therefore, it spends its time drawing 

up a p1 n for presentation to a donor agency, nd the agency 

typically senc!d; out I team to make a feasibility ,tudy, 

rather than ordering field research. When the ea:sibility 

study is made, if the agency is convinced, it miakes. the grant 

or the loan, By that time, it is too late for preliminary 

research 	 to do much good. 

If there is going to be any significant change in this 
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situation, then, there will have to be a change of attitude 

on the part of 	 funding agencies. Feasibility studies are very 

}useful, drawi , vc they dIc upon the experience and the in tu

it S o ab I eronSa0 but they al'e no ;u)!t i tute for fiI Of b) ld 

re:earch iulo r,,li;tic corucdition,;. It woul L vae or re

freshi up i i futidlit:io!i :gercv w-rer to ma o ai p ni t t ,ill o du

cationall s :;t. o lind ..h the r I oP 1)or c I:; th ,t coo;t

efIc tiv- .;,%tyto ie t a cc tiin educa tLon, . poal , with the 

unde Lolld ir; ta 1t. i i o ,'rta in standard can be reached "unds 

will b mae,, available for a major reform lased on that find

ing. 

,his would eha 11,-rci: eeearaher, to m.1intaill the high

est possible scifntifi.,' uality ard a maxi,um of veal i:;r,. 

Indeed, h,.r., i2 th, ic,' tr carefully controlled expri-

Imeutls;. It would or1' ctori:Ile 1,igpus;, mno t r o 

that would permtl Ioroa ' lit te ,,ij t , rIT:blinat ion1; of 

re att1e12t11t . Of ) , ' i l' ot iTripivi i, t hat t1 ocI r;u:'

ce siul pilot :,;tul.v L- 1 u.' doll', thor'-[ a .r u1c, l'ila lillil 

probl-m:; in _:l.,judin" 'he pilut i,t rl-wid-. That cl,,rly 

t11A 'h. t the lot rurali' Sat t;' 00:.; . 't t .':p:a d i r'a,1io 

i1O .. ,m the.re notorumi over' ! : '.. chi i ' W'ol)p. hu t is 

doubt thtt. 1 p!, .:-.tui,' i i l , if under,;tanidable impa

' i' ".ould !,,tdi't .. ducatioriilti-uce COUlli r'i)Ira .. in reform 

on rrruch 5sou1nder' ,t11 ' n with rl'ea1ter' confi deuce , Ind 

might save miucth lom' and It'llsittion. 

if , d iff ,nt .ittitude on the part of funding agencies 
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is called for, so is a change of attitude on the part of many
 

political administrators. As Campbell says, reforms are
 

typically advocated as though they are sure to succeed. Con

:;equently it become.s unthinkable, unacceptable, that they 

should not ,;ucceed. But one shift in political posture-

quoting Campbell againi--: shift from advocating a specific 

reform (ny, instructional television) to advocating the 

serious -iw;of the problem arid hence the importance of finding 

at ade-quate ;oluion, would jimnediately take a great deal 

of tih: presur ,2oft an admiin itrator. Euppose, for example, 

he would ;a/, tfl is a crucial -.roblorn, Intt we don't know 

wheth.er solution A, :;olution !,,:oution C i!:the best 

an[swer t() it. WeI(aro ;'eiii to tr therit out on a small scale 

and decido, wich one to adopt. Or ,-nppone lie, would sa', 

and w A rer n'l tc tr'., soluthi; i.,ati crucil pr ble:n, 

tion A (which eems; hi',hIv rom;I q'). If thetre ha; boon 

0 
Lj ',t, c-rh 0, to soluno i-,,ni Iliant i1r'e -st, .:., ' 

tion h or scith ., oemi!cing that appear; 1t' that time. 

,t ii tut wouvld tak muc'h of the ,esure , ffThat lind of 

admini : rat ,r: arld an1on the door to hard-hoad ed research and 

hone:t ilid n,, 

Some sug'.' t ions en tactic-; 

,, have no intention of trying to tell an experienced 

res'archer what to d in a field situation. For researchers 

less ox;''illc*'d ini doveloping countries , however, these few 

suggestions may be of some interest. 

http:wheth.er
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1. The trade-off.
 

One seldom appreciates the necessary trade-off between
 

realism and science, mentioned earlier in this paper, until
 

he works at designing experiments, and especially media

comparison experiments, for developing countries. 
 in this
 

situation the great pressure on him is to produce a finding 

useful for policy making or educational practice. 
 The person
 

looking over his shoulder is not one of his colleagues but
 
an educational administrator 
 representative ofor a the fund
ing agency. Thus ishe constrained to define his problem in 
practical and 'alistic terms, 
but he is also keenly aware
 

that his findings are not going to remain on data sheets or
 
go only into a 
 report for other scholars ; they are being de
pended on by administrators and planners as a guide 
 in making 

policy decisions. Therefore, he needs both realism and sci

ence. lie must design his research in terms relevant 
 to the
 
changes that are being made or 
contemplated in the ,;ystem
 

where lhe is working, 111d he must 
 be as! confident as possible 

in the results he obtains.
 

In that kind of situation he is likely to shy away, 
for
 

example, 
from using a television sound track 
to represent
 

radio in a media comparison, lie is likely to compare systems,
 

even though they are 
harder to control. lie will sympathize
 

(though perhaps not agree) with local administrators in their 

reluctance to withhold the reform from some students but 

not others, and in the difficulties they have in providing
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alternative treatments, control groups, and randomized as

signments. But in order to maximize the reliability and
 

validity of his findings, he is likely to call on all his
 

resources to patch up a design, to find quasi-experimental
 

designs that are adequate to the purpose, to look at the en

tire problem of gathering and weighing evidence from a some

what freer viewpoint. And this is what field research in
 

developing countries is all about. 

2. The need to describe 

For his own Fake and the sake of his readers, the re

searcher who conducts media comparison research in developing 

countries has a rather special responsibility to describe the 

elements with which he is working. The laboratory experi

menter also feels such an obligation, of course, but it is 

rather because he typically works with abstracted and 

"operationalized" elements--something less varied than life-

whereas the field researcher works with life in all its con

fusing variety. 

The fact that Country A has been able to attain a cer

tain degree of success with a certain project is encouraging 

both to Country A and to Country B, but before Country B 

can estimate the usefulness of this finding, it must know 

about it in considerable detail: what kinds of students 

were studied, under what conditions, ind precisely what was 

the treatment they were given. Beyond the always pertinent 

information on what the project cost, what the money bought, 

and what kinds of problems had to be faced, the most useful 
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quantitative information Country B can derive from Country A's
 

media project is its effect on a given kind of student. For
 
example, what effect did Country A's treatment have on the
 
rural schools, on the low socio-economic students, on 
the stu

dents who come to school originally speaking indigenousan 


language, on the students 
who are highly motivated or very
 

little motivated? For example, 
 the finding we reported ear

lier that ITV worked very effectively for highly motivated
 

students at home is important information, even without an
 
equivalent control group, 
 for a country that also needs to 

teach students at home. 

Therefore, the demographic and educational background 

of a student, ;ome measure of his Pelative ability to handle 

the language, to read, :o learn, some indication of hi ; family 

background and his degree of motivation to study, are more
 

important for field
a researcher than a laboratory researcher
 

to report. He needs to be 
 able to describe the learning en

vironment in some detail: the teacher'!; preparation and ex

1erience; the class s;ize, the nature of the school, what 

went on in the classroom beside the principal component of 

the experimental treatment; attitudes and motivations;; pos

sibility of a "Hawthorne effect," aid so forth. 

If the treatment is a system, it is es!peciai ly important 

to be able to describe that in detail. In this respect we 

are surprisingly wea4 because the theory does not yet exist 

to permit us to describe in shorthand, say, the content of 
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instructional television. That being the case, we must do
 

as much as possible to describe the content in longhand.
 

If the medium is ITV, what kind of ITV? 
 How is it taught?
 

What instructional strategies are used? Is 
it aimed at
 

keeping the student active or passive? [low much practice
 

as much need to be able to describe
is given? There is just 


what goes on in the classroom around the broadcast, and here
 

too there is an opportunity to make a practical contribultion
 

to a field that is somewhat heavy with elaboration. How can
 

we describe, simply, the teacher's way of teaching, the in

teacher and student, andteraction that takes place between 

among students? What kinds of questions are isked, what kind
 

of discussion takes place, what sorts of projects are under

taken, how much work is done on individual initiative? It 

hardly needs saying, that what happens in the classroom can 

be both an independent and a dependent variable; for if it 

helps to determine how much and what is learned, so also a 

change in the media syistem should have an effect on teaching 

and interaction in the classroom. 

3. The dependent variables 

Achievement tests and attitude scales are necessary but 

hardly sufficient for the best media comparisons. There is 

a challenge in media studies to advance the state of the art 

in measuring effects of irstzuiction. What else beside what 

we measure by achievement scores and attitude responses is 

in difhappening to the student as a result of being taught 
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ferent ways? What cognitive skills is he learning? Is he
 

becoming skillful in dealing with abstractions, in hit;
 

ability to discriminate among coscepts and to apply a prin

ciple to a proble2m? What happe-,s to his socia; behavior 

and his intorest in school? Whit changes take place in hi; 

education and career asp- ions? ',-at does television do Lo 

his ability to learn fr, visual rodfels? We are not sug

gest3ng that evc'rV cross-imedi i studv should Inswer all th,_ . 

questions, but rather that i sot s of such ;tudi,,s A ,uld 

progressively contribute to our knowledge it e f fct. 

suspect thf _ s thi s iorl roes on, unobcru:;v t,;t ;uch i:; 

attendance, 'Iropouts, post - chool carker, obse;ov it ini. sof

cial behavior, "roul onships, V1atiwill bo use-d more than 

they have been. Bat it is clear that if imedia and rniia sy's

tems i.n education ire to be satisfactorily compared, 

broader view of the effects of instructional media i; called 

for. 

4. Testing 

In view of the need lust (2xprc.ssed, it i; well to say 

a word about the special need i media crmparison projects for 

competence in mak in g tes.ts. Few devoloping couritrnEc nave 

standardized t . Where the"y ab i these ar1e"st; have liv test;s, 

usually tran ;lations or adiptatioens 0I t.; ts mide for oth,r 

culture!; . They have few if any temt aim,d It meas,uring 

things like cognitive (ffects. Thre fore , the abil 1ity to 

make criterion tests and to adapt or coistruct tes:ts for 
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real concern. Criterionspecial purposes is a matter of 

test:;, il poitieular', ire best made within the system if 

they ar- to refIlect ,nyitem goal,2
. Other tests also are 

bettoI slid, wift hin tie 2':;tsm "i they are to reflect the 

of tof (, tre. Cono;qoountly providing tent com
co:;tvit: 01. 

peten _2':oiil'i iii t vi:iting ,e::,2rci : a ias not the best way 

in ov r ,' cini n ad-quatu
to l'll-0t th' pief:I <i. 'lb, t 

,d clcsnelyani:;,tio0 re
staif, .itliin the local table- fof-


lated t(., .cuoaI, cliang-; dnd pi'.phdtiw n m.terial,
0I 

in ino t! ctionalof the eirly objeact-*.vu!: of,.hould bf oow 

pe:;e,. ch ini d o,-velopl]lo colltry. 

5. [tidyinlg cost 

an important element
At the mosuert1, c1oo]t if" :;uch in 

that. ift con hardly beI ',of new countrie:;the p)l oy ik 

i-A1ativc effectivenesso that reports on theleft out (A i tudv 

of Ia ;:o';trureto "-A-f fctivo-Tl,;-!s -t what co), ," thef . 

t u ' whI tie -' r d ior. I.$hafAid they ')yi
" ,Imili:; ri


they :;pb,-c? .tr,,ely ooouIh, iI Iativ,"]''Sew c,' e
 

ofno;'mo ticr. Only on0e
 

pluln (-,:'1r 

ulfhd th L 1 ,l 

. th lprr had 

tudi:!; h,iv,: inc 


,.
of the ejht :-udi:i,: d cribd 

any t hir I, o .vf; ,! utLn osit t 

iit)l designri 
hf11ot t moig'ht ev or r

th ho::ihilityi 


foa -aip, treti''0t might 
reopf'rcontrol, 


reonent the Lo"1 2,01 ' 111 1,.,(.''1 c1(oe, taught by mteann
 

as a .I rot 

or television,in tructlonal radioof a :;y;teml built around 

http:objeact-*.vu
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that Country X could produce on a given budget. That would 

give more information to Country Y as to whether Country X's 

accomplishment has any relevance for Y. 

6. The "liaximum cffectiveness" eomparison 

The practice of comparing media instructional systems 

that have been inade a.- eff citwiv, a pcib;ile, with.in the con

straints of loanl I'r';u0IC,_ci , i:]ike ly to r 1ecrmore Ilnd 

more often in crc:::;-,ned. compari on, ,,speniall in 1 i,ld 

situation;. '.h!iF in; the r nec It t h]I.'. r--,II c'Icie',' po.i cy 

makers e:<exc w I t I o kiiCo,'how th., bc:i t COli.!r,: the!, call 

build around 'elev.don (within thei rn:,roen) for vi Ila _ 

student. , comrar,; With fI' ben t ci a,;roomi canne they hc,' 

been able to (Vl'Vop tUden wfo illi a; W11- andi;?,] how 

the be;t- 11th, Ah, rid bth crafL, th cm:,,/ build around 

radio corli;aIre wit the *! , 5th, a i h 'rd ', F he, ha:v,. 

been able to l.vr-Iri., h, A.;: ; Thcv o 1'2 pari c ,l. 1T! Ie( 

ticularly wh,'thor th. i::, -l,:ih in: r, te. v i n d,1 ill 

the cla.srocm, :of whe.ther he- ci; ,,rI U ,, t lievin i i, 

identical or ,it identical with th,-'.:po:'it iii is tet 

classroom. Tl,' wail t to know win t hthe ,ynte' Ut nin 

construct will , i coc ;( o a fb TIittiiip the ir cu:,ricutir 

needs aind dhit i ill cot to do itht i rl nn to 

what it wuId : . tc, do it in school. 

This cita.l en a eeas eher to filud out what makes a 

maximally effective sy-leleh. Fy factorialde,;i gun , ho call 

often say something ahout the results of different combina
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By antering into what we might call production retions. 


search, he can test different kinds of programs, different 

kind; cl clac:;room activitieis, different combinations of 

learrningi, experie cet;. We regard this. a.' a pctent ially im

portant contributon to the dev,.lopment of both theory and 

t lie ncx t. decade. By te;(t ing c;ingle elements andpractice in 

COlJ in ci:; , OnI lirmi ted c.ample c , ec. archer can made use 

thiat are denied him in field 

of programs 

of :icome exp,_rimenti] de;igrc 

the cffectiveoc.:c different 

or matie riLl; he." ic likely to advance knowledge of content 

on program components as 

re;earch . !3, tAUdying 

varibl,.cu. Hy wor4 in), irteno ively 

on field data, he i: in po:;itLion towell a:; ext,-:;ively 

slch programsbalance a re;eireh program in a way thit of;t 

have riot bee balallced. 

if thit, i:; to be- the shape of future re;earch programs 

coinlcted, !oir ex.alnple, with educaitiona,1. reform;:, then fund

e that it will coot more, ind re
ill Lie1c. c; st 0-recogri 

. 
qjuhire Inlor., id perhaps; diffe'ent kiilods r , reiearchier. 

But i 1 our experience, indicatec that an emphiaci ; onl the test

-

ing and imvprov:men t of combinationc , rvel iminary to their use 

extraordinarilyin an overall instructional ;;ycte, would be an 


good inve;s tmerrt in quality and in knowledge.
 

7. :.on-quanti tative rc oultn 

In our, preoccupation with experiments we have neglected 

useful vaulable re
to point out that come of the most and 

to a project may well turn
sults of attaching a research team 

http:varibl,.cu
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out to be non-quantitative ones. We are referring to the 
recording and analysis of problems that occur, in the intio
duction and operation of the project; the arrangemuntt that 
prove to be necesi;sary ton ,,a inng peforonnel, or orin in i rig 
a staff, :o maintaining two-way contact with tho :;chools 

or groups that ar2 ;orved, :or, intailing arid mLhrtiin
 

the technical --pJpment; 
 and the f;hedu l.ii of ..
ill the prepa
ration, , d a(tivitie:; that enter into a IlTIjo, ,JlltcItiolal
 

change. The!-,- probl
are Ijm;that ay t;hr,i,admdili ;tr-,.-It
 
must f heI,-; can bl- fit froli ng ahout
knyi t t m:I inl 'Idvance 

d lf aSn i il hw the'y were',l d ,]i 11 tIlla h ct)hshl try 

Assigning a retsearch team, in tepart, this; ili1 'A work
 
will I'cQ(Ui.,e ti. 
 r li eionof tank on tht paIrt .)f both
 

the funding agcv i 
 di,! malny realah orgit.1 nl, ari the 
inclusion _r!the te:a-m o., ;eo-ial ,-.r oseir. ,ifferent
 

kinds than 
 those wh, mighit b sent to Jo eXpe-imentall re

search. 

8. Repe titrioni:; 

Repetition; of instructional media field experiments are 
relatively few (except the long seores of televinion or film 

vs face-to-face !-tudIe;;, most whichof have found n. .d. 
The reasons are not hard Io see. Such researc: iC ,-xpen sive. 
Projects are not alike. ",hytem' conparisemn; introduce so 
much variability that one is often unsure just what is being 

replicated.
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This is in many respects unfortunate. It contrasts
 

unpleasantly with experimentation in the physical sciences
 

and in a field like animal learning, where important 
experi

even hundreds of
likely to be repeated dozens,
ments are 


reincrease in confidence in the

times, with a resulting 

is, 	 what can be lone considering the 
sults. The question 

in the kind of research we haveand variabilitiesdifficulties 

been talking about?
 

It seems to us that repetition built into research 

field than
projects if; relatively more important in this 

in most others. For example, if in three successive years 

the same 
we 	 get corresponding results in the same grade with 

equivalent materials, we have more confidencein that find
or 

ing. If we find that Treatment T works well on samples A, B, 

D, and E, but not on C, then we are in better position to 

and when we can expect good results from the treat
say where 


year, a certain lcarning ex
ment. If we find, in one that 


effective with one kind of sub-.'roup

perience is notably more 

may pay to test that again in the follow
than others, then it 


ing year. 

As this kind of study becomes more common and 
better
 

designs
known, experimenters should try to build into their 


a replication of one or more intere.sting findings from an

design. And in the meantime, we

other project or another 


projects in different countries that

have a few comparable 


could even now be analyzed jointly with profit, and lead to
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further testing of key points. For example, in at least seven
 

countries the combination of correspondence study with
 

radio or television, outside school, has been tried. We 

do not have experimental resultf onl man of these projects,
 

but we do have a number of cost figures, enrollment and re

tention data, :;tudent grader,, records 
of student background,
 

and the like. This combination has greatly interested many
 

countries, who see in it a poss;ible way to avoi.d some of the
 

expense, of building more canl)us;e,; and ,;Chools. A comparative 

analys is of findinigs from the.;e projects might well lead, 

not only to a better urlderstanding of the corro;pondence

broadcast sy! tech, hut al;o to experimental research that would 

help to clear, up questions of effectiveness which are riot 

answered clearly by the exi stirig data. 

The us-efuln!;,s of quasi-experiment, de;igns 

Kurt !ew in orice. !;iid, with tongue .in ceeP, that what

ever was soc i; ly ilitee:;tiri could not be meas;ured reliably, 

whereas what,,ve.r could b. mea!ured reliably was likely to be 

of little s;,cial interes't. Thi,; i: not a viewpoint we aPe pre

pared to and vet i;e;;rpouse, it one that will strike a re

:iponsiwy chord in invi' field re;earchor working ol mcdla corm

parisons. 

In a situation where true experimental controls are 

simply not available to the res-earcher, and especially where 

he finds it impo ;i lhe to randomize his whole population of 

subjects, quasi-experimental designs have much to commend 
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them. As a matter of fdct, most of the better media com

parisons in developing countries have been done with quasi

not always so adverexperimental designs, although they are 


in the field,
tised. The true experiment is seldom seen 


unless the field is defined to include the ariculture ex

periment station. 

by CampbellPor tlhi reason, a paper like the chapter 

and Stanley in the Handbook of Research on Teaching (1963), 

Experiments," in theand Campbell':; article on "Reforms as 

American P.ycholI2 int (1969), ire priority reading for any

media studies in developone contemplating instructional 

Thes, authors suggest a number of quasi-experiing countrie:-. 

igns that do not require randomization, and nevermental def 

the defectsthere,:; have considerable promise. Furthermore, 


a certain extent be
of thoe e desi;i,-' are known and can to 

compensated for. 

The great majority of edia-comparison experiments in 

countrit-"s are done with non-equivalent controldeveloping 


or
by Some kind of statistical treatment 
group,:, "equated" 

"matched" on the basis of a pretest or other previous scores. 

effect of introducing ITVFor example, when we studied the 

into th 7th grade in El Salvador, we could not randomnly 

select treatment and control group;. The reform was being 

eveninto one part of the country, not into others;introduced 

two 7th grade clas:ses, it was
were
in schools where there 


morally and politically unacceptable to give one randomly 

selected group of students the new system, and withhold
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i 7 
these improvements from the other group. Consequently we
 

used covariance analysis to "ad ju t" the fi go'e; on the hia;i!;
 

of differences in ability and previous perforrance between
 

the groups. 'Thit; i,; not a 
 ;aticfactory r;uh-htitutc for' v' idom 

selection, but it w thy-, b,O t altern,-itive )pon tc ,i:;. 

Campbell ,11( StalreV point out hit irn'v ,rcc'eItable kind 

control $rI-cup will ,2tvenlitheli .a h'ri uk, thi c. 

One non-eq uiva lent cont,'ol . l, itn u';,!,l the ;tecon! yoar 

class at Araci;-olit; -i; exporimr1tal '-rcutp, mi, third year class
 

as contr-o1. ':',i:- at la t 
 hlI-,-A -- ,l l'jinirte the [o:;;ibillity
 

that whitever l iining -r, mat nuritia 
 that oil,';or;-u:Itig
 

the second .ii':r Ant-i : wilt; r--:;-';ill!,, l '- ' than the
 

treatmt2n t ' tht- I t:te::ul; iLtainiel. 

in ,irsy useQ ,f -nor;-; tlldr.citedol :''tlls tv howevor, t h 

researchi:r hat!: I tesorl - iL -, ,lonis i 1 t',' !o ,-" ; ider 

what c ;,; ,u, oth r thin the on'! t u-I i-A,, :::i pht lholvo'1.1-tered 

into the .ofectt;. For ,;:<aiipl , n roIn-eJLoivI!ent control 

group det; i sri 

-J 0 

one must arA. 'Ahether the group.; diff.r.cl ;;i,,iificaritl in7 

ability, p! evioOi.; kroh- o, age, c the rid of dii ,roen

tial ino'ntv: ,Ire-Iv~ iin ';:te g:uituiii.re ' ~li. ent ;;:;e 

i'O[ [;;;, r;O;:i -,:'-o~rloImi( . it u.;, i Lv b 1oK.r tid , 'tto. i f 

tit! contrtol cv,-l' t i;;, 1 1t r1'. , Ii'" Tm.; atA ii1. whther 

anythinlg" ,:-ulI ha,',- h,i- ,.roAd dul'il,, th,2 ,rAl;- .of the ex

periment to ift';ct the retailtU; in one ',rout;, Lut ni(t in the 

http:diff.r.cl
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other. For example, in one study where we were able to
 

randomize the subjects, we suspected nevertheless that the 

teachers infused a competitive spirit into one of the groups
 

other groups. Any experi

ment that: lasts through a term or 

that motivated them more than the 

a school year is likely to 

into it by thingshave some contaminating elements infused 

thit happen in one group but not in others. The lesson is, 

not that one should avoid long-term experiments, hut that 

when complete controls are not possible, the experimenter had 

better know a great deal about his subjects and what happens 

to them. 

In certain situations, other quasi-experimental designs, 

like Campbell and Stanley's Time Series (number 8), or' the 

especially attractive.Multiple Time .eries (number 1), ire 

on someThese consist essentially of measuring performance 

scale at regular time intervals. Somewhere in the series 

treatment is introduced, and the experimentersthe *xperimental 

want to know whit happens to the series of measurements after 

that. 

For example, consider a study of family planning that 

has been under way in Iran. The dependent variable was the 

number of per;ons who applied each month to the family plan

ning clinics in one province. A mass media campaign in 

support of fIamily plannin, was introduced midway in the series 

Of measurements. Thus the design was 

0000000 XO000000
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Now suppose the measurements looked like this:
 

000 
00 00 0 

00 X0000000
 

In that case, there would be considerable confidence that
 

the experimental treatment did indeed have an effect. But
 

if it looked this way:
 

000
 

Then the effect would have to be regarded as not proved, and
 

000
similarly in either of these cases:
0 

0 00 0 0 ox 000ooo 
Niow if a control group could have been added--: or example 

if simultaneous measurements could have been made in a com

parable area of the country where no new campaign was; being 

offered--then the experimeznters3 could felsomewhat more2 con

fident that what happ.2ned in the experimental population was 

indeed the result of the campaign. The desipn would have 

looked like this: 

0 0 00 000 X 000 0 00 0 

00 0 00 00 00 00 00 0 



50
 

Another interesting design, usable when 
only one ex

when one can 
control
perimental group is available, but 


what is presented to them and the times of 
presentation, is
 

what Campbell and Stanley call Equivalent 
Time Samples 

This was used by Kerr to examine the effects 
(number 8). 

of music on industrial productivity. He played music during 

large sample of randomly selected days, and compared pro
a 

on an equivalent
on those days with productivity
ductivitv 


sample when music was not flayed. 	 Of course, the result 

group of workers studied.to particulargeneralized only the 

further by replicating the 
It could have been generalized 

on other groups. A similar experiment could be
 experiment 


conducted in a classroom where oral practice during 
a tele

vision presentation could be required on a 
randomly selected
 

ind not on other days, the results 	measured
series of days, 

each time. 

A elated design is what Campbell and Stanley call the 

9) in which two kinds of 
Equivlunt Materials design (number 


group on randomly

material caii be compared with a single 


selected occasions.
 

Finally, the so-called "counterbalanced" design
 

11) has certain attractions.
(Campbell and Stanley number 

a Latin square design and can be dia-

This is, in effect 


(XI, X2 , etc., representing different
 grammed in this way 


treatments):
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Time 1 Time 2 
 Time 3 Time 4
 

Group A X1 0 X20 
 X3 0 X4 0
 

Group B X20 
 X40 
 X0 X30
 

Group C X30 
 XX0 
 X 0
 

Group D X1
40 
 X30 X20 XI0
 

These designs are discussed in a highly sophisticated way
 
in the chapter we have cited, and that, rather than further
 
comment by us, 
is what a media-comparison researcher should
 
read. The principle we 
should like to recommend is simply
 
that a researcher in a developing country, lacing restrictions
 

on random selection and control of treatments, should neither
 
give up the task lor 
be content with dirty research, hut
 
rather should use 
less than ultimate designs as 
long as he
 
is aware what he is doing, is willing to patch them up by
 
supplementary work and additional analysis, and is scrupulous
 
in not claiming more than he has found. 
 riven the best de
signs he can find 
for his purpose, given ingenuity, he 
can
 
still make highly useful contributions to policy and practice.
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