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REVIEW OF RESEARCH: TFELEVISION AND ITS LOWER-COST ALTERNATIVES
A.1.D./Inscitute for Communication Research

tanicrd University

Octcber 11, 1973

In the last two decades scme powerful currents have been flowing
in education, particelarly in its application to developing countries.
Most of these have involved in one way or other the development of

new concepts of instructicnal technology and the application of

et

instructional media to the problems of expanding and strengthening
opportunities to learn.

A great burst of interest in instructional television came in the
middle and late 1950's, following on the heels of instructional films.
The most spectacular zznifestation of this current was a series of
projects making massive use of television in an attempt to accomplish
swift system-wide chazge or "reform." Haugerstown had used ITV
massively to strengthen teaching, but when Niger and American Samoa
installed massive 1TV programs in 1964 they used it for educational
reform. So also did El Salvador (1968) and the Ivory Coast (1971).

A current toward the individualizing of instruction began to run

about the same time. This was stimulated by a new interest in

)

programumed instructicn, growing out of Skimner's work. The growth of
programsird instructicn tapered off when it became apparent that the
new method was gpparently less profiteble to cemmercial publishers

than had been expected, but interest turned to computer-assisted

instruction which is still too costly for wide use but is regarded as



one of the most prowising of the instructional media devices for
the late 1970's and 1980's.

Still another currenc of change began to run strongly in the
1960's. This was aliwcé at ceaducting more schooling out of school.

The developing countrics began to realize they would never meet their
educational goals if they waited to build all the schools and train

all the teachers they nceded. The richer countries, too, began to

doubt their ability to meet all the demands upon their educational
systems with formal education in schools and on campuses. The result
was the development of zn idea that was far from new but that now

could make use of the newer media —- thé "open'" school and university --
and with this an effort to "localize" education.

Along with all these developments came another current, or at
least an undercurrent, cf dissatisfaction with the costs of instruction,
and an effort to find nszw ways to provide learning opportunities more
cheaply. Among other things this led to a renewed interest in the
less costly, less complex media of instruction.

When this work began we were in the concluding years of a five-year
study of the use of ITV for educational reform in El Salvador. Within
the limits of time and resources, therefore, the new resecarch tried
to sum up and fill in the available data on the massive use of television,
and then to begin to explore the results of the nower currents. We
designed the study, as zuch as possible, to cast light on the use of

instructional media at ¢lfferent levels of cost and complexity. Thus,



within the general rubric of telovision for educational reform, we
obtained the first considerable hiard data on the effect and cost of

1TV in American Samea, and, though we were frustrated in attempting

to gather hard data frem the Niger project, we did amass some signifi-
cant data on both that zad the Tvory Ceast project. We made an
intensive cost-cffectiveness study of three Mexican projacts: 1) the
Telesccundaria, which celivers secendary education by television at

low cost to communities that do rot have seccondary schools, 2) the
Radioprimaria which uses radio to ecxpand three-year primary schools

to six years, by using the same school building but with little or no
addition of teachers, end 3) the Tarachumaran Radio Schools which

provide basic primary elucation to remote indian villages. We obtained
new ficld data cn the large Thai Instructional Radio Project, and
prepared a sumzary paper on various uses of radio in development projects.
Summary papers on methodological issues and on instructional media costs
were also produced. Finally, we endeavored to review all the available
evidence from iaboratory experiments, theory, and field projects, on
the use of low-cost vs. high-cost media. This was summarized in the

report Big Media, Little MMadia.

The rcports arve available. The following pages are a brief summary

of themnm.
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ITV in American Scnoa —— After Nine Years
Wilbur Schramm, S:tanford: Institute for Communication Rescarch, 1973

American Samoa hes cune of the most elaborate instructional television
installations in thec world, Zucluding six VHF open-circuit chamnels,

10 vidcotape recorders, four studios, and two mountain-tep antcenna
towers. The project hezan in 1964 as an attempt to cqualize and improve
the educational oppcriunities aveilable to Samoan children. Every
healthy Awerican Sance c¢hild is now in school, free and compulsory
education extends threuzh high school age, and television reaches every
island except Swain's which is 200 miles away over open sea.

In the ecarly years of this project, research,‘if'not resisted, was
at least not a part of the program. Therefore, there has been a great
deal of interest in obtzining hard data on the effectiveness and cost
of the American Sameca program. We now heove a respectable amount of
this information, gathered in the last three years.

Unfortunately, the results of standardized tests given in the year
when the project began have been lost or discarded. Thercfore, there
is no satisfactory quantitative baseline against which to measure the
changes in learning cver nine ycars. The best we have been able to do
is to measure some of the lezrning in the school on the one island
which has never hzd telewisien. Because of the language problem in
administering tests ¢f other subjects and because an improvement in
English lanpuage competence was the chief goal of the cducational reform,
these students werc tested ia understanding, reading, and speaking

Enelish. If the studenzs on Swain's island are indeed representative
W I}
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of American Szmoa studoats before television, then spectacular

r

improvements have occirred. Fifth and sinth grade students in the

island who had never s:zedied with 1TV scored lower on these tests

9]

than third grade studente in an isolated school on the main island of
American Samea, where television is in use.  Furthermore, those
students in the Swain's Tslznd school who had speat a year or more in
a school on an island vhere television was in use scored far above
their fellow students vho had never been exposced to ITV.

The best estimate of hew well Samoa students ave doing with tele-
vision now comes from standercdized tests given throughout the schools
for the last three vears. These tests, made in English and standard-
ized on mainland students, are not wholly appropriate either for the
culture or the language exgerience of the Samoa students, who, typically,
usce English in scheool znd nowhere else, have no homework, no English
reading material at home, and are actively discouraged from using the

language at home. Ame

51

ican Samoa is now making its own tests and
beginning to standardize then against its own norms, which is more
appropriate to system nceds but will not provide a very good comparison
with other systens.

The standardized tests -- given their lack of fit and probable
unfairness -- show that the Semecan children are scoring at about the
level of groups en the vainland who nmight be called "deprived" minority
groups.  Typicelly, the Szuocen children do a little better in arithumetic,

a little worse in reading, than, say, the Soutrbern Black, Puerto Rican,



and Native Aumerican groups measurced for the Coleman Report. In the
early grades they are already below the American majority norm; as
they go through scheol, they fall farther behind.

It can be argued thaz, given the situation, nothing wore could
be expected. The languzie preblem, no matter how much the use of
English has improved in ti¢ schools since 1964, is still causing
difficultics. The Samoan students typically do much better (in
comparison to test norms) on cuestions that involve rote Iearning than
those that require higher cognitive skills —-- abstract thinking,
conceptualizing, problem solving. The question has been raised whether
having to study in a foreign language of which onc has little command,
and of which his teachers have only a little more command, docs not
handicap a student in prizzry school in acquiring the intellectual
skills and satisfying the curiosity that most children have. This
question is now being explored by some comparisons with Western Samoa
children who are taught for the first scven years in their native
language.

The cost of instructional television in American Samoa is high
because the very costly installation scrves only 8,100 students. The
best estimate we can now make is that the television costs about $157
per student per year, representing about one-fourth of the total cost

of instruction.
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To compare the teaching of7octiveness of the two instructional

systems, achievement tests in wathenatics, Spanish, and chemistry

were administered in the sample classcs during the 1971-1972 school
year. Overall, T8 students geined slightly mwere on these achievement
tests, but the differences were not striking. Learning was strongly
related to the students' orizins and genernl abilities. Urban students
in both systems outiper?~rmid their rural counterparts on all tests

and expressed higher educaticnal and occupational aspirations.

The TS was found tc e less expensive than traditional secondary

schooling in virtually all cost components: administration, facilities,

o]

teachers, and student cxpenses. In the cost components applicable to
both systems, the cecsts of TS zmounted to approximately $125 per
student per year as compared to $200 per student per year for regular
secondary school —-- a savings of almost 40 percent for the TS. The
TS added approximetely $26 per student per year for television. This
additional expense brovzht TS's total cost per student to £151, a
figure still 25 per cent belew that of the traditional sccondary.
Costs were analyzed In a number of differcnt ways to see: 1) how
rnuch it would cost to expand regular sccondary schools to the areas
now served by TS, and 2) how the systems differ in their ability to
satisfy educational demand and to produce graduates at varying budget
levels. 11 the regulur sccendary system were expanded to the
environment currently served by the TS, the costs would be at least

50 per cent greater than those currently incurred by TS, Furthermore,
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with only 10,000 students enrolled in the system, the TS is at a
breakeven point with the regular sccondary on a cost per student
basis. At increased carclliment loevels, the cost differential would
increase in fovor of T$. In terms of cost, then, the Mcexican TS
appears to ke an extrenely efficient means to expand educational

opportunity.

A Report on the Svstem of Rad

acioprimaria in the State of San Luis
Potosi, Mexico. Peter L. Spa
.

in, Stanford: 1ICR, 1973.

The Radioprimaria (XP) is a pilot project of the Mexican Secretariat
of Public Education in rural communities around the provincial capital
of San Luis Potosi. Begun in 1970, the.project was designed to help
complete rural primary schcols by presenting most subjects for grades
4=6 over radio and allewing these 3 grades to be taught by one tcacher.
In 1972, a study was nade of the 46 RP schools along with a sample of
local rural primary schools not using radio. Conclusions from Ehe
study were drawn {rom data derived from examination of state school .
statistics, costs of RP svstem, cbservation of all sample.schools,
before and after achievement testing of 6th graders in all sample schools,
extensive cormunity interviews of rural parents, a teacher questionnaire,
and interviews with industries and state labor offices in San Luis.

Major conclusions from the evaluation were in two areas, those

external to the school svstem and those internal to it:

A, External factors to schooling:

1. Intervicwed parente were consistently in favor of more schooling
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for their children, not so much to improve the rural situation which
most considered unchangeable, but rather as a passport to the city
and better jobs;

2. the industrial sector of the capital of San Luis offered

only a very Iimited possibility of employment for school graduates;

B. Factors internzl to the school system:

3. observation of RP schools showed that supervision was badly
needed to motivate cnd get feedback from teachers about RP and to
assure that schools have functioning radios (41 percent of RP schools
did not);

4. achievement tcsting indicated that learning in RP schools
was about equal to non-radio primary schools in the arca; however,
lack of proper control made it difficult to attribute learning
efficiency to radio in these schools;

5. the teachers were city oriented (about 75 percent commuted
to rural areas from the city), they did not like teaching in the rurai
areas and they were not overly enthusiastic about RP although (some-
what incounsistently) they thought'its use should be expanded; unlike
rural parents, teachers thought education was relevant to the solution
of rural development preblems. )

6. rough cost estimates showed that RP was relatively inexpensive
and would be much less expensive than trying to complete rural schools
in the traditional way with a teacher for cach fourth, fifth, and sixth

prade class rather than have one teacher for all three, plus RP.
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Finally, the study cencluded that although RP has survived for
three years as a pilet project at almost no cost to the local San
Luis area, there are urgeat problems that nust be resolved if RP is
to make an impact on exvanding prinary rural education. However,
the study questioned vhether cxpanding primary rural education
would really hcip the develepment of the Mexican countryside. Education
alone, the study concluded, cannot cradicate the problems of under-
development which are a product of long standiag social and economic

inequities.

The Radio Schools of the Tarzhunmara, Mexico: An Evaluation

Sylvia Schielkes de Sotelo, Stanford: ICR, 1973. The radio
schools (RSs) of the Tarahumara avea of RNorthern MHexico were founded
in 1955 by Catheclic nissicnaries to reach remote villages of the

Tarahumara indians. They operated in Spanish, using the official

o

primary school text htooks as & base. In 1971, when the evaluation
study was begun, they were reaching 46 schools with 1,081 students in
grades 1-4. The study, undertaken by the Centro de Lstudios Educativos
of Mexico City, evaluated the efficiency of the RSs and pinpointed the
problems that faced the RS system. Results of the study were as follows:
1. The achievement levels of grades 1-4 were comparable to
equivalent grades of lower class schools in Mexico City but a high drop-
out rate afrer first grade meant that advantages were far greater for
white or mestizo than for Tarahumara children.  Considering the small

number of students who finished 4th grade at all and that most of these
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were not Tarahumara, the cost~efficiency of the system was questionable;

2. The relativels adventeped students, even ameng the Taraliurara,
were those st likely to succeed in school with the result that
graduates were likely ta ieave their communitics to continue school
elsewhere and were not likely to return;

3. Curviculum unrcizted to local needs and cultural values led
to this cmmigration by the best young people from their cummunities.

4, RSs have overlcaded their operational, administrative and
financial capacities to the point that there is little supervision

in the schools, no feeéback from teachers, no middle or long range

fo
=

planning, and severe financial prchlems;

5. Radios were operating in only 7 of 24 schools in the sample.
TFurthermore, the prograzing did not take advantage of the potential
of radio for reaching a2 broad sector of Tarahumara people with relevant
information in their own language and in ways that reinforce their
culture.

The CEE investigating team proposed to the missionaries that the
RS system be completely changed to a new type of radio school that
would be devoted to preparing adolescents and adu' . for their role
in the many social and cultural changes that are imminent in the
Tarahumara arca. This preposal would concentrate on nenformal education
in literacy, bhealth, and the developmont of local natural resources
for the Tarahumara populatien. The proposed changes met with nixed

reactions Trom the missicaarvy group and are under consideration.



13

Radio and Rural DPevelortie Five Urilizaticn Strategies
Emile G. MedAnany, Vof o, D.C.: Information Center on
Instructional Techaclicgy, 1973.

Radio as an effective means for developuent of rural areas in
Third World countries lLias four advantages over other comsunication
technologics: it saves zine because it is prescntly the most wide-
spread form of mass comrunication; it offers cost advantapes over
TV, for example, in production, transmission and reception costs;
it is an effective means of instruction and information dissemination
(though no cvidence can show comparative effectiveness with TV); it
helps localize developnent effort because of its cost and relative
simplicity

Radio's ef fectivenessz, however, depends to a great cxtent on how
it is used in development. This paper reviews the evidence for
strengths and weaknesses of five basic utilization strategies that
have been tried over the last decades.

A, Open broadcastiznz: the unorpanized audience. The most common

programs aimed at certain audiences,

o]

way to use radio is to provid
at convenient times and in apsropriate languages in order to diffuse
certain kinds of information on topics like health, family planning,
agriculture aund genercl culture, Programs can reach a wide potential

audience but without orjanized reception or some form of feedback,

the stratepy's effectivencss is problematie,
B.  Iastrecrional iedio: the Oreanized Learning Group. Radio has

long been used to bring Sormal instruction to students in schools. As


http:devel.op
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an instructional medium, it has been especially popular in some areas
to teach second languages. Its greatest effectiveness assumes an
organized listening, drill and fecdback procedure that is most often
missing in rural areas. Recent evaluations of two such projects reveal
that although rudie scems to be an effcctive medium for teaching,
problems of organization often limit its impact on learning. This is
in addition to the problem of whether more formal cducation really will
help rural areas.

C. Radio Rural Forums: The Deciding Group. The radio forum idea

grew out of a Canadian experiment and has diffused over 20 years to
many developing countries. The essential elements are a village group
discussing an issue suggested by a periodic radio broadcast under the
leadership of a local person and then deciding to take action to
improve the local village life. The internal problems to proper
functioning are considersble but they can be overcome with proper
organization. What is not clear is the solution to the common external
problem: even if forums are effective, they cannot affect significant
change in rural areas without major support from government or other
agencies from outside.

D. Radio Scheols: the Tnformal Jearning Group. The model set by

Sutatenza radio schools in Colombia has been imitated widely throughout
Latin Amcrica in the last 15 years. The strongpoints of the model are
that its focus is exclusively rural, it Jocually organizes groups for

listening, is uses a multi-zedia approach te teaching, and it adapts to
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local structures like the parish.

L. Radio Anfmatien: the Participating Group. This strategy

calls for radio to stimulate local listening groups to focus on the
problem of underdevelcpment in order to understand how to promote
their own developiment. It is problem rather than solution criented.
The MEB projecct of Brazil, especially as it operated before 1964,
was an example of local groups creating a sense cf their own worth

n solving their own preoblems. The disadvantages are that such

s

projects often lack focus and are disorganized and do not form a
more coherent mass organizaticn.

The conclusions of the review of radio strategies disclose
several problems: efforts are small, fragmented, often poorly organized
and financed; little evideace exists about effectiveness, less about
costs; radio is often conceived of as a means for development
independently of other social organizations in the rural arcas.
Certain remedies for these prcblems are suggested in the concluding

section of the paper.



16

The Cost of Tnutructicnal Radio and Television for Developing Countvies
Dean Jomison with Steven Klees, Stanford: 1CR, 1973.

In this paper a censistent wethodology for cvaluation of the costs

74]

of instructional radio ani television was described and applied to
analyze the cost of a nuzher of projects. Annualized costs for 5
instructional television and 3 instructional radio projects were
obtained. VYor two of the television projects, time streams of costs
and expenditures were avcilable, and this information was used to
examine the time structure of average costs. Finally, gencral cost
equations for use in planning educational technology projeccts were
developed and applied to evaluate costs of raalistic example television
and radio projects.

A number of conclusions emerged from the analysis:

1. It is realistic to expect the costs of instructional televisien
to range from 1.5¢ to 15¢ per student per hour, depending most importantly
on the number of students in the system. The low end of this range can
only be reached if close to a million students are using the system in
a reasonably compact gecgraphical area.

2, It is realistic to expect the costs of instructional radio
to range from 1/3¢ to 3¢ or 4¢ per student per hour, about one fifth as
much as instructional television. The high end of this range can be
reached with verv small nuzbers of students (several thousand); the
low end ﬁight require severzl hundred thousand.

3. Cost cstimates respond reasonably sensitively to the social
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rate of discount; going 722 a 0 to a 157 social rate of discount

catt inercase comnalized cost estimates by 157 to 40%.

4. The heavily froci-losied costs and rear-loaded utilization
of technology projects risults in a requirement that projects last

J0 to 20 years to allew unit costs to fall to a rcasonable level.
If there is a substantiz? probzhility that a project will not last
15 years, its initiation stoull be reconsidered.

The analysis provided only the cost side of the input to a cost-
effectiveness analysis o the potential role of instructional
television and radio in ce:veloning countries. Yet the_surveys of
Chu and Schramm (1967), Schramz (]973),'and Jamison, Suppes, and
Wells (1973) indicate that these media are good substitutes for
conventional instruction cf rezsonably high quality. For these
reasons we can expect to sze an expanding role for the new media, as

substitutes for conventional inputs, as the media prices continue to

decline relative to that of ceaventional jinstruction.
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BIG MEDTA, LITTLE MEDIA
Wilbur Schrama, Stenford: ICR, 1973

Big Medias Livvle Meiia is a book-Jength review, up-to-dute as
of late 1972, ¢f evidencze tearing on the choice between high-cost

and low-cest wedia for instructional purpoeses, cepecially in the
developing countries.

The first part of the report reviews what might be called the
"micro" evidence -- some hundreds of laboratory experiments and
theoretical and analytical treatments, mostly from the United States
and other economically cdeveloped countries. Many of these studies
are presented in tabular or chart form So that their implications can
be easily secen. The literature on fitting media to educational tasks
is first examined, then the cxperiments on effectiveness of individual
ﬁedia for instruction aleng with such cross-media comparisons as arc
available, and finally the studies of instructional mcdia,cost.

The conclusions from this micro evidence can be summarized as
follows:

1. There is abundant evidence that people can learn effectively
from any medium, big or little, complex or simple, costly or less
costly.

2. There is good reason to believe that more of the variance in
learning cffect can be explainad within than between the media. That
is, there scem to be Large differences in learning related to how

instruction is presented by a medium and how it fits the needs and
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abilitics and interests of the learners. These secem to be more stable
than dif ferences related to the use of one medium vather thau ancther.

3. It is only commen scnse to belicve that one medium may be
more effective Lhan others for a given instructional task. 1t is hard
to belicve that a pictorial m:dium is not more ef foctive in presenting
concepts of space or zppesransa; that an auditory medium might not be
more efiective in teaching learnirg chains and concepts that involve
sound; that print might not be more efficient in presenting higher
order learning such as rules or problem solving; that a tape might be
maximally efficient in providing language practice or-a programaed
medium in providing interactive practice without the active partici-
pation of a teacher. In truly multi—média teaching, it might be
possible to shift back and forth readily cmong media best cquipped for
a particular instructional task. lHowever, when schools are not
liberally equipped with mediz, as they are not in most developing
countries, then it is necessary to avecrage the needs of a course
against the strengths of availsble media, and in this case the common
sense approached suggested above is probably more useful than the
available theory.

4. The "Big" Media obvicusly cost a great deal more than the
Little Ones -- that is, instructional television more than instructional
radio, filis more than film sirips, computer-assisted instruction more
than programsed instruction, and so forth -- and the complex media arve

more difficult to propgren and manage.  Leonomies of scale enter
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pPowerfully into this equation, and so also do the special needs of
the instruction to be presented or the project to be developed.
Thercfore, the "macro™ cvidence appearing in the last four

)

chapters of Big Megia, Li: These
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latter chapters of the veport review bricfly the available evidence
on the use of different wedia in actual field projects--as opposed to
controlled laboratory experinents and theory.,

One of the areas considered is the massive use of television for
national educational rcform. MHard data on effectiveness are minimal
from the nine-year-old project in Niger, and have not yet become
available from the Ivory Coast. Some such data have recently come
from American Samoa, and the El Salvador projeét has been carefully
Studied since its beginning. Perhaps the chief conclusion emerging
from these studies is thar television, perhaps because of its cost
and size and denands upon a system and its dramatic quality, has the
ability to serve as a catalyst for system~wide reform in a way that a
smaller medium probably would not.

A sccond area exarined is the extension of schooling beyond the
school and the campus. Here we have concentrated upon the "open"
universities and scheols, of which there are now nearly 50 in the
world, the oldest 40 vears old. Evidence of effectiveness, where hard
evidence is available, is impressive.  Such cvidence comes, for
example, {ronm the British Opey University, the Gernan Telckollegp, the

Japanese WHit Gakuen radic~television-correspondence high school), the
. 3
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radio teacher training progrem in Kenya, the Polish Television
Academy, the Memican Telesecundaria and Radioprimaria, and others.

The lcarning scores, where available, arc very encouraging. These
schools scem to be discovering that many students who would be
excluded by entrznce requirements from resident schools or universi-
ties, do very well in an "open" school (for example, 90 per cent of
the first class in tha British Open University did not have
university entrance Gualifications, and still 16,000 out of 19,000
passed the difficult c¢xamination at the end of the year). They have
better retention rates that night be expected: one of .the lower rates
is that of the NHK Gakuen which, dcspité the fact that it takes only
students who can't win places in ordinary high'schools, still brings
30 per cent of then up to graduation. And such schools typically save
money over residence ttaching: for example, the British Open University
is costing only about 70 per cent as much per student as cven the
least expensive canmpus universities in Britain., The most elaborate of
these "open" institutions are using multi-media teaching; for example,
both Japan znd Britain use both radio and television, along with texts
and correspondence study, and the British University provides kits for
home experinents, copticnal study centers and Cutorial assistance (and
still saves monev!) Where multi-media approaches have not been used,
onevof the broadcast media is typically combined with correspondence
study. Both radie (as in Australia and the CGerman Funkkolleg) and

television (as in Chicago and the German Telekolieg) seem to work
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effectively. The obvious medium for this sort of project scems,
therefore, to be either radio or television, combined with correspond-
ence and such other instructional opportunitics as are possible,

Another chepter take:s up the macro evidence on the use of media
to cnrich an educational pregram. Hare the experience is considerable
but the hard evidence {rem developing countries disappointingly scant.
The conclusions are predictable: a number of media seem to be effective
for this purpose. Hard <duta on this effect exist, for example, on
television from Latin Amcrica, radio {from South Asia, programmed
instruction from central Africa. The cost figures, where available,
are also encouraging: ibout 5 cents per student hour for ITV in
Colombia, less than 2 cents per student hour for radio in Thailand.

A fourth area reviewed is that of non-formal, or out-of-school
education, leaving out the extensions of formal education described
under the name of "open' universitics and schools. Here, up until late
1972, the hard evidence was rather scant. A number of tentative
conclusions emerge. A local study group or forum apparently contributes
to the effectiveness of a broadcast medium in non-formal education.

The more local a non-formal project is, the less the neced of
instructional media for it. A combination of media, or media and personal
contacts, always secms. to be more effective than one alone. The
temptation is to say that the less costly, less complex media are the
obvious ones for this kind of use, and yet there are cases when tele-

vision has been used, erparvently effectively.
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The most gencral conclusion of the review is that a number of
considerations other than e ect and cost must enter into the choice
of instructional media. Thase include the size of audience to be
served, the amount and kind of instruction to be provided, the
amount of central vs. local centrol to b sought, the extent to which

' There is no

the medivm is to be used for syvstem-wide "reform.'
autonatic reason to prefer & Pig Medium or a Little one. However,
especially in a develeoping country, when the choice seems to point to

one of the less costly zné complex media, there is encouraging

evidence that such 2 medium can be used effectively.
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