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THE USE OF PEER TUTORING AND PROGRAIIED RADIO INSTRUCTION -
VIABLE ALTERIATIVES Il EDUCATION

Educators of the world appear to fall largely into two major
classes. The time, enercy, and imaqgination of the larger number appear
to.be totally consumed by the denanding daily activities of teaching by
wh1ch they are enneshed. A much smaller group is dedicated to seeking a
massive breakthrough in education by means of large scale innovation and
technological reform, Adnittedly, millions of educators must tend each
day to the routine, full-time Job of teaching even more millions of
youngsters. And certainly educational researchers should be looking
for exotic solutions to educational problems, th2 educational analogue
to the electronic transitor or the polio vaccine. Both groups are
“important to education, but sorouhere betwecn these two extremes is an
area of far too little activity and attention. That is an area of world
education in which there is a desperate need for more designers who
search for ways of providing better educationa] practice with presently
availablc materials and human resources.

Henri Dieuzeide (1971) has called this area "intermediate edu-
cational technolooy." Intermediate technoloay, originally an economic
concept, "... is based on the idea.that intermediate levels of technology
should correspond to intermediate levels ot develonment (Dicuzeide, 1971)."
This is an idea which merits wider currency, for while the concept of
intermediate technoloay is most obviously of value to developing nations,
more developed nations may profit from it as wel]. Education, only one
of many national activities, has Larely passed the level of intermediate
development, even in the most advanced naticns of the world. then ore
compares education in anv given nation to almost any other class of
institutionalized activity inaginable--medicine, industrial production,
transportation, even advertising--it is clear that education is in a
comparatively primitive state. As one type of remedy for this situation,
the developuent, study, and exploitation of interrediate technology for
education should receive greater attention and emphasis. The products
of these efforts should yield for education rapid and widespread return
on time and money invested.

With this goal in mind, The Center for Educational Technology
(CET), at Florida State University, has fostered interest and research
efforts ranging from arcas of basic technology to those of great sophis-
tication. The potential of low-cost print media, for example, has been
examined concurrently with that of the geo-stationary space satellite,
Such explorations have involved CET with nations at different levels of
developrient on scveral continents, and have led to a number of tentative
conclusions, come of which have been drawm by others as well (Coombs,

1973; McAnany, 1973; Schramm, 1973).
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The first of these conclusions is that there is a much greater
potential for impact on educational reform in develoning nations throuqh
the use of the princinles rather than the things of educational technoicqy,
a point emphasized by Dicuzeide and others. Following this same approach,
the Cormission on Instructional Technology in its report, To Improve
Learning (Tickton, 1971), gave two definitions for instructional technalogy,
one relating to the equipment and things of instructional technology, and
the other relating to process. The Commission scemed to prefer the latier
definition of educational technoloqy as a bodv of technical knowledge about
systematic design and conduct of education based upon scientific rescarch

(Gagné, 1974).

The second conclusion is that these principles of instructional
technology have been apnlied in a number of instances where the resulting
increased pover of programs has been clearly evident. It is also believe
that a great deal more gencralization of these experiences is feasible in
the immediate future in many countries. For example, the apnlication of
the principles of prograrmed learning to the design of packaged instruc-
tional materials for middle level children has led to dramatic learning
results in the Republic of Korea (Kim, 1970).

Thirdly, it is CET's conclusion that radio is almost universally
available to people of the world although its utilization as an instruc-
tional tool has been greatly neglected. The contribution that the radio
can make to educatjonal and instructional practice is well documented
(Chu & Schram,! 1967; licAnany, 1973).

The fourth conclusion relates to the exploitation and use of a
universally available resource. the non-profassional human being as a
teacher. Undoubtedly the oldest and most primitive form of educational
practice was for one human being to show another how to perform a task of
some kind; the concept of "each cne teach one" is ancient and honorable.

It is CET's contention tha% this lowest cost, most widely available instruc-
tional resource--the peer tutor--can be technolonically enhanced. However,
there are many unanswered questions with respect to the use of peer tulors,
some of which are dealt with at length further in this paper.

L]
The fifth conclusion is that three critical and available resources:
(a) the concents of programmed instruction and mastery learning, (b) radio,
and (c) the peer tutor, can be joined together expirically in such a vay
as to gencrate a teaching/learning system which will have the fo]]owjng
important features. The system will be relatively inexpensive and, in
terms of absolute costs, within the reach of most developing nations.
Further, such an integrated system can be designed, buiit and operated
by local cducators without significant outside tcchn1c§1 or f]nqnzwa!'
assistance and would be only mildly disruplive of ongoing practices when
introduced into existing schools. llost important, it is estimated that
the new system will result in discernibly betier learning aqd ]owgr stu-
dent attrition rates, as well as opcrating almost as effectively in
nonformal and adult education as in the formal classroom sctting.



Programmed Instruction

Several developing countries have used programmed instruction
(r1) as a viable application of an intermediate technology. The
]carn1ng concepts upon which the development of programmed instruction
is based arce clearly sound and the ambition to use PI as an instrument
for cducational reform in developing countries is worthwhile. There is
no doubt that the advent of PI in the United States in the late fifties
has had an enormous effect on public education.

Let us review some of the important features of PI that dis-
tinguish it from more conventional forms of jnstruction. In PI, the
instructional objectives are precisely spelled out, for the PI developer
knows what behavior his instructional sequences must produce in the
Jearner. The learning objectives and thair corresponding instruction
are carefully analyzed in terms of the order or sequence of the learning
process. To be most effective, the learning should proceed from the
simple to the complex; from the concrete to the abstract. In its
carliest forims PI usually consisted .of a series of steps called "“franes"
with each frame consisting of three elements: stimulus information to
which the learner was exnoscd; the requirement for an anpropriate
response based’on this stimulus informations and finally, informational
feedback to the learnar concerning the correctness or adequacy of his
responsc. At its inception, these frames wore simply chained from end
to end into a scquence of instruction. Since that tima, more imagination
and variety have been introduced into the PI format. Anothar character-
istic of PT is the process of cmpirical validation of its instructional
effectiveness. During the Pl development process the individual prograns
are tried out on samples of learners from the target population for which
the program is designed. Those parts of the programs which do not reach
a pre-established criterion level are renlaced or revised until they do.
Put another way, if the PI does not teach the target students in a satis-
factory manner, it is concluded that the inadequacy 1ies in the program
rather than ithe Tearners.

PI that was developed by researchers and educators in the late
fifties and carly sixties varied somewhat in format. Some werce designed
in modular Torm to serve as an adjunct to traditional forms of instruc-
tion, in contrast to others designed to bear the entire instructional
load for parts of or entire courses. Many who participated personally
in the development of PI during this period will remewber the promise
that was envisioned for the improvement of cducation through its use;
however, by 1965 it had become apparent that PI was not the qducat1onq1
panacea that many had hoped for. While there were many PI titles avail-
able to schools, and most schools had boucht at least some programmed
bools, the incscapable facts were that virtually no children vere spend-
ing any significant part of their Tearning tima with these types of
materials. It was thounht that with the passage of time PI would cone
into greater use in the cchools, but this has not been the casc.
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The net effect of the PI movement, at least in terms of the use
of actual programmed materials, is dismal at best. However, there is a
brighter side to the study. By the late sixties it becarie obvious that
the PI aclivities earlier in the decade were tearing other, quite uncxpected
fruit. While PI in hooli-form did not gain wide acceptance, it generated
some immortant by-prodicts in that the concepts that gave rise to Pl in
the first placce arc now being anplied to other aspects of the learning
environment. The concept of defining educaticnal goals in tevms of
observable behavioral chjectives is perhaps the most basic outqgrouth of
PI. llow familiar to many educators throughout the world, behavioral
objectives are havinn a major and somewhat controversial impact on edu-
cational thought and practice. The development of individualized instruc-
tional progrems, performance contracting, cducational accountability,
reinforcerment/contineency management, and mastery learning all derive
from the basic work accomnlished in PI. Even more recent bv-products
are compuier-assisted and computer-managed instruction as well as pro-
grammed multimedia instruction. A1l are part of what vie now call
"educational technology."



Mastery Learning

It is probable that the basic principles of learning essential
to programmed instruction are apylicable to the development of alrost
any forin of instruction and that the instruction will be demonstrably
superior when those epplications are made. One of the most inleresting
examples of the arnlication of PI principles in the dovelopmont of
instructional strategies is the process cormonly veferred to as “"mastery
learning," a techniaue conceptualized by Carroll (1963), Bloon (1963),
and Skinner (1963). Incorporatiing the basic elewsnts of effective
instruction, mastery learning can be produced more quickly and inexpen-
sively than PI, vel it incorrorates the same principles and secus to
yield learning effects that are as good as, if not better than, PI.

In mastery learning, as in PI, the first task for the educational
developer is the definition and seauential arrangenant of objectives for
the course of instruction. This procedure wis carried out by Deonjanin
Bloom for a single college course at the University of Chicafo, while in
the Republic of Korca Bom Mo Chung and his associates at Seoul llational
University develoned objectives for the seventh throuch ninth grade
courses in science, lancuace, and mathematics. In both of these instances
the behavioral’ objectives were derived from curricula that were already
in use, although they could iave been as effectively develoned for a new
curriculum or content. After careful svsteratic analysis of the subject
matter to be tauont, these objectives were spacified and ordared in a
learning hierarchy in the feshion described by Gagnd (1970). Such en
analysis serves to roveal any ceps appearing in the scquence of objeatines,
any irrelevant or superfluous cbjectives, and any objectives not in )
the appropriate order, ’

The next step in develoning mastery learning is to construct
"formative" and "suorative" evaluation instrurents. These are criterion-
referenced tests in that thoy are designed to measure as accurately as
possible the students' attainmant of the specific objectives on an
absolute scale of reference. The purpose of these tosts is not to com-
parc onc student's achievenent with thot of another, but to infori the
student and his teaecher of which objectives the student has and has rot
mastered.  Primarily designed Tov the studont's own use, formative tests
are rodular in forin and scquentielly correlated with the instruclional
objectives, measuring achieveront for particular blocks of objcctives.
Summative tests, on the other hand, enable the teachor to objectively
asscss the student's achieverent as specificed units of learning are
completed,

Instructional events are organizced around the specific objectives.
“Unlike P1 which emploved stimulus and response Trawes, the instruction
in mastery learning can take any available form appropriate for the.
objective at hand, Typically, sorie reliance is made on already available
instructional recources such as library raterials, text and worlbooks, or

5
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audiovisual materials. However, there is a significant departure from
the conventional practices of instructional materials sclection in that
the course developer carefully analyzes the available materials, thus
directing the Tearner to the specific portions of the materials gerane
to_a given objective or group of chjectives. Although snecifically
relating instructional resources io the Tearning objectives they are to
teach is tiri2 consuming, it is crucial in that the studeni's “search”
tive is reduced, elininiting the frustration he experiences in fruitless
searches. Bloon (19G73) found that his Univarsity of Chicago students
could achiove a nigh level of mastery relyine solely on availabie
resources including conierences with the professor. He defined mastery
as What had bLoen considered in previous courscs grade "A" level por-
formance. Vorking with several thousand forcan middle school younnsters,
Chung and Kirr (1970) found a,much_higher degree of learner aptitude
variability. —

To compensate for the greater student varialility and the limited
availability of instructicnal matcrials in Korea, Chung doveloned end
supplied ithe Korean children with additional instructional materials
. of depth and varicly. Te determine where existing resources were defi-
cient, he analyzed the matching of instructional resources and objeciives.
Using this information, coupled vith hic estirmates as to where in the
instruction remedial or sunplemaniary instruction would b2 reauired, he
developed additional instructional scauences, in most cases taking tha
form of moduler PI. These progrems were used as remedial and enrichiont
branches supnleriantary to the central instructicnal sequences.

Hastery learning in Korea vas introduced initially into a limited
nurher of conventional clessrcoiis in the Seoul area, providing the format
for the teaching of all of the throe courses. Tha novial group arrange-
ment for tecching was not changed; the difference was that now both
students and teachers loow what the learnine obinsctives vere and what
instructionsl materials were ocared io those objectives. Chung (1070)
reports that rastery loarning can be used eficctively by a teacher noew
to the program afier cnly o or thren hours of orientation. DBeyond the
classroorn, stiudents were given proorans of instruction for self-siuiy
at hone bascd on the results of the formative test. Througn those mcthqu,
at least fifty thousand Kerzan childron are now receiving mastery learning
instruction in experitiental classraons throughoul Korea.

. The results of wastery Tearning have been consistently gratifying

”(Brbck, 1971). Chunq, lilke Bloom, also defines mastory ]Qarnlng as
measurcable achicveient worthy of an "A" grade in ;onvent1oga}'teach1pg.
His hypothesis was that all, or nrarly a!]r studincs could achicve Lh:s
evel of Tecrning given apnropriate conditfions o._]oarnlng. UaY{?g ?JU
tested this hymothesis over tho past four years ”]th‘]“K”“rQ“&h?tj‘Q'(
torean learnars, China found that the percentace of sLuu:qi,‘:cg1¢/ﬂn{
mastery by his definition has risen frop.ten to FNO1Y? qozc$1u .? ﬁ;f]
seventy-five percent.  Bloom drev 'ssenu1a11y ;hc.suu;‘{caqnds):Lo”td
experinent (Bloom, 196%). Overall, the student, Lg?gn%iso}]blgk i
responsces to the maslery progrofis have been uniforaly tevorable,
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A charge often directed at PI (or any other highly systematic form
of instruction) is that while it may effectively achieve the specified
objectives, it is Tikely to short-change other educational goals rore
difficult to objectify, such as problem-solving, creativity, and critical
thinking. In a further study of the cffects of mastery lcarning, Chung
and Kim (1970) dosigned an experinent to test these possible effects,
Using instrunents desicned to mrasure the process objectives of problen
solving, creativity, and critical thinking, they compared samnles of
students who had spant on2 year in mastery learning classrooms with
matched students from conventional schools. They hypothesized no differ-
ences betwaen the tvio orouns, but in fact found that the mastery Tearning
group vas signiTicantly suporior to the control groun in these three
dimensions. -

In terms of development and irplementation logistics, mastery
learning has ruch to recommend it to a developing country. In the
Korean exainmnle, less than two years were reauirad to develop and make
ready for use three years of courses in three basic subject arcas.
Since the dzvelopmant costs were less than $75.00 per instructional
‘hour, the o) 2ratina hucczts of the narticipant schools weore able to
support the cost of the new materials, both consumable and non-consusable.

While PI is concentually aprealing, it has the serious limitations
of being costly and difficult te develun and use. If used to any great
degree it tends to bore learnars and often throatens the teacher.

Because of wide veriability in student leerning rate, it is disrvuptive
if used in cenventional clessroons. Mastery learning docs not appoer
to have any of these dravbacks, and cven hetler, secems to have a good
energizing cifect Tor nroisoting other innovations and reforms.



Individualized Instruction

Hhen students use teaching/Tearning units of the kind described
in the Korean projcct, a significantly larger portion of the students’
tire is spent in self-lecarning, stulving on their own,.cr forming small
grouns muleally benaficial to the mouwbers. DBornardo Bestiepo, of the
University of Antiocuia, Coloabia, hyvpothesized that siudzits could
Tearn out of sciiool with these tvres of materials as w211l as in school
(Resireno, 1273). Throunh the cooporative efforts of classroom teachers
and educetional rescarchers, individvalized materials vere organized
into instructional pacleces or modules for Nestreno's project. The
comonents in the teaching/learninge units wore cssenticlly the same
as those developad for the Chung nastery learning units. These com-
ponents were

behavioral objectives,

selected references,

instructional materials (PI, cards, vorksheets, readings), and
tests and self-evaluation procedures.

WM

The dropout end reneater rate in rural Colombia is very high,
with many schcols having more than half their students revecat a grade
two or three times: In many instonces, studenis never successfully move
on to the noxt grade. Restrepo found that a laroe part of this dropous
rate is duc to studearts having to wiss classes Tor a tine and upon thoir
return finding theisselves hopalesslyv behind.  Bether then remain in the
class tryving to catch wp vith thoiv fellow studants, manv yvoungstoers drop
out until ihe beginning of the next tzra. Students in thoese cases miss
classas vor a nusher of ¢nod reasons; roads riny be dimpassable in rainy
weather; heln ds needod with the Torn works the student is 111, In
1966, of 242,402 children enrollcd for thae fivst qrace in the rural area
139,36) wore yoneators.  In the wrban arca tho rernaters vore 92,085 out
of 235,273 cnvollad in the first crade (Dano, 1953). Conscquontly, at
the start of the new schesl year Tor thaose rintal elemrantary schools thore
is great variation in the ace of students in any class, with some of the
enrollees atiempting the grade for the fourth or fifth tinme.

Recognizing those facts, Rostreno hypothesized that an instruc-
tional progrem which individualized the rate of Teariing, provided the
self-instruction, and also could take place out of school should reduce
the dropout rate.

In the Colonbian projoct the individualized instruction approach
(IT1) drew upon two conceptual madels: (1) the design and dovo]ogm:nt of
instructional malerials, and (2) the design of the learning environont,
that is, the wanagernnt of individualized and classreom activities which
facilitate learner achicvement., The desian nndﬁdeve]onqnnL.of matqr1a]s
took essentially the same approach as that applied carlier in the Korean
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experinent, emnloying adaptations of several II classroom management
models (Flanagan, 1968; Shure, 1963; Glaser, 1968; Alschuler, 1963).

he main features of this managemont approach were: (a) operational
objectives, (b) diaanostic procedures, (c) learning prescriptions, (d)
summative evaluation through objective-referenced tests, (e) periodic
student reports, (f) student participation in the establishment of their
goals, and (g) student self-evaluation.

The experimental samnle for the project consisted of 24 schools
chosen randomly from rural schools located within a radius of sixty
miles arovid the Colombian city of ledellin, involving approximately
600 childiza in the experiment. hile Restreno and his collcagues
studied tha effects of several irdependent variables they addressed
themselves to two major questions of interest.

1. Will systeratically, empirically developed individualized
instruction excel conventional classroon instruction waen it occurs
in the classrooem under the daily management of the teacher?

2. UYil1 II excel conventional instruction when II occurs largely
outside the classroom and away from the daily guidance of the teacher?

One of the major experimental conditions involved what Restreno
called "flexible schooling," in vhich the students studied in the
individuelized rode and only ationdad school two davs a week (comwared
to five days a'veel for the control students). Restrepo's measures of
instructional effectiveness yieldad five dependent variables for his
experimzne: (a) studant achicvewznt, (b) ratz of retention in school,
(c) studont's satisfection, (d) teacher attitude, and (e) parents'
attitudos. The exnerinent involved three months of instruction in the
subject arcas of Spanish languege, science, and mathematics.

The findings in this study uniformly favored the individualized
instruction over conventional instruction. The II students Tearned sig-
nificently rore in all three subjccts than the control students, and
their roteition rate was signiticantly hicher. Indecd, there vere
virtually no dronouts in the experimental groups. Studznt, teacher,
and parcnt reaction was consistontly wore Tevorable to the individualized
instruction moue. OFf coual dmportance vas the finding that the "flexible
schooling” condition led to achicvemant, rate of retenticn, and parant,
student, and teacher reaction that was as good as for the students who
atterdad school every day.

On the basis of these exemples, we may conclude that an educational
program which permits irregular attendance and diminishes student reliance
on formal classes with a teacher for learning, renresents a potent1a1 boon
to education anywhere, but particularly to developing countries.



Radio

A considerable amount of research has been amassed to demonstrate
the effectiveness of instruction via cortiunications media and to draw
comparisions between mediated instruction and insiruction via inter-
personal comaunications channels (Chu & Schrarm, 1967; Schrawm, 1973;
Jamison, Suppes, & Hell, 1974). Since it has been adequately docu-
mented that neople can learn a wide array of subject matters through
comnunications media, it is not surprising that educational institutions
have begun to rely on communications media to provide instruction for
students,

The use of media instruction has severa) advantages attractive
to educational leaders in developing natiuas. Cormunications madia can
reach Targe numbers of persons over great geographical distances, reduc-
ing the need to provide a trained teacher for every thirty pupils. Radio
transmission, independent of traditional ground comaunication methods,
becomes a viable option for daveloping countries in that it is unhampered
by terrain, especially since portable transistor radios have eliminatad
the requirement for electricity.

The advanced communications media (television, computers) have
comnanded a great deal of attention in the recent past. Indeed, many
persons have recomnanded these advanced communications media for realistic
utilization for educational purnoses in developing countries. However,
an examination of the studies of media cffectiveness doos not indicate
any clear-cut instructional edvantace for the advanced communications
media (Schramm, 1973). But cven if these advanced nedia do scem to be
effective in facilitating Tearning the relatively high costs placa them
out of range for many of the developing nations. Thus, it seciis that
in developing nations intermediate media such as radio offer the greatest
advantage to educators. Radio mezts the criterion of cost-fecasibility,
can be used in a wide variety of settings and geourenhic locatiens,
and can be an effective instructional medium according to research data.

Several characteristics of radio make it advantageous for edu-
cational purposes in developing countries. The rost impqrtant ior our
purpose is its accessibility. Radio presently reaches widespread '
audicnces all over the world, bringing naws, entertainmant, and education
to developing nations by means of incxpensive transistor models.  Thus,
it would scem a natural choice as a prim» communication medium Jor edu-
cators trying to reach a diverse audience in non-formal educaticnal
programs, since Lhose programs built around television would Tikely only
reach a small fraction of the people who can potentially be reached by

radio.

10
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An advantage for developing countries that radio shares with other
communications media is the possibility for rapid change and . revamping
in outmoded school curricula. Through the use of radio and television,
however, it is possible to introduce new content into the schools with
a very small time lag and at reduced cost since this would not require
widespread retraining of teachers. Duc to pressures on cducational
systems in developing countries, it may be essential for them to rely
more heavily on mediated instruction to bring about neceded curviculum
reforms, since the time and costs of retraining teachers is. prohibitive.

Radio has the advantage of flexibility both in format of progranis
and in the possibilities of choice for listeners. lost formally, it can
simulate traditional one-way classroom comnunications by broadcasting
lecturcs. HMore informally, interviews with experts or leaders, panel
discussion, audience "talk back" programs, commentaries, and radio drama
offer a wide array of stimulation to listeners. The effectiveness of
radio is further enhanced by live broadcasting, which can allow large
numbers of persons to participate in significant events and activities.
Not as confining as traditional classroom instruction or other media
such as television, radio offers the listener considerable flexibility
of access as well as choice of programs. A person can listen to radio
alone or in a group, while at rest or at worl in the Tield, or carry on
a gjde variety of other activities in many settings while listening to
radio, :

The available evidence Trom empirical research and evaluations of
radio usage indicates that it is equally as effective as other communi-
cations media and interpersonal communication channals in producing
learning, a fact of particular importance io educators of dgeveloping
countries, since the rore advanced communications media are not currently
in the range of possible options for substantial use with videspread
audiences. Certainly it secems that radio is in no way an educationally
inferior mediun or second choice. In a recent review of rescarch and
applications of instructional radio, Jamison, Suppes, and lells (1974)
concluded that "...instructional radio (supplemented with appropriate
printed naterial) can be used to teach most subjects as effectively as
a Tive classroom instructor or ITV."

Radio also has the advaniage of lower costs both for production
and transmission, typically running approxirately one-fourth of the costs
for television. Yhen these Tover production and transmission costs are
coupled with the wide potential audience, the unit cost comparison of
radio with other options such as television, shows an even greater
advantage further cmphasized by Tower initial investment and start-up

costs.,

Since there are no great differences in the effectiyene§s.of
radio and other communications, and since the costs and availability
comparisons greatly favor radio, it would secem that radio is the cormuni-
"cations medium for developing countries to consider most seriously.
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There are several patterns or strategies of using radio that
have emerged during the last three decades. McAnany (1973) describes
several strategies that have been used in developing countries. The
present paper discusses four strategies for the use of radio: open-
broadcasting, in-school radio, radio forums, and non-formal radio schools.

Open-Broadcasting

In open-broadcasting the radio programs are aired in the same
manner as coirmercial broadcasts and can be of a wide variety of formats
in order to transmit knowledge and information to listeners. Since no
attempt is made to organize the audience into Tistening groups, to pro-
vide a monitor for the listeners or to provido any printed supplemants,
the programs must be sufficiently interesting to people in developing
countries to compete with commercial stations for the listeners' tima.
Certainly open-broadcasting has had an impact on the developing nations.
Rural peasants in remote villages have increased their awarencss of
events happening outside their village and in other parts of the world
by listening to the radio. Frequently open broadcasts are used to alter
the attitudes and political allegiance of the listencrs. Hany open-
broadcasting programs seck to inform peasants of better health and aari-
cultural practices, while advertising by radio has crcated new markets
and effectively introduced new products and services.

Open-broadcasting is currently being used in the developing
countries of Africa, Asia, and Latin America. McAnany (1973) reports
the use of open-broadcasting in Zaire to teach basic health and medical
needs in a fifteen-minute weekly broadcast. On a much broader scale,
there are a number of open-broadcasting networks aimed at reaching
very large audiences with political messages, such as Radio Moscow,
Voice of America, B.B.C., and others,

A scarcity of data exists to substantiate the effectiveness of
open-broadcasting in developing countries, although audience surveys
have indicated that pcople are listening to onen-broadcasts and that
they - generally prefer music, drama, and the more entertaining forms of
radio to the broadcast of lectures or direct information dissemination.
Thus, open-broadcasting does secm to be effective in the role of providing
information. However, its uscfulness in prowoting chaonges in the atti-
tudes and behavior of the listeners is slight unless radio is combined
with other local cfforts and relacted to the social structures of the
audiences (FMchnany, 1973). De Feuer (1971) has suggested several QU}de—
Tines for improving the quality of broadcasting to rural, agr1cg1ﬁura]
populations, including broadcasting regu]qr]y on fixed dayg tq induce
the habit of listening, broadcasting at fixed times convenient for the
farm listeners, dealing with topical subjects, and where possible, using
the same person as speaker each time.
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In-School Radio

The use of radio to provide a portion of in-school instruction
is common in many developing countries. For example, in Thailand in-
school use of radio began in 1958 for grades one through ten and now
serves 800,000 students. Kenya has used radio in science teaching in
the upper primary grades since 1964, with recent reports indicating
that eight percent of Kenya's upper primary children are using the
broadcasts. Guarrera (1972) reports that 63% of Italian primary schools
and 36% of the secondary schoois use radio instruction as a supplement
to classroom instruction, the greater usage located in the rural and
small urban arcas of Italy. The Korean School Broadcasting Section is
on the air for 90 minutes each school day reaching a potential five
million primary school children with radio programs develoned by the
most outstanding teachers in the Scoul arca. Hulsen (1967) reports that
the broadcasts designed for grades one through six erphasize science,
music, social studies, the Korean language, and anticommunist education.
In 1969 Radioprimeria in laxico began to provide radio instruction for
grades four, five, and six in rural and semi-rural schools that had only
the first three grades and by 1972 was serving 2,800 students with
approximately 270 hours of broadcasting each year. In-school use of
radio is reported for such Asian nations as Buwmsa, Ceylon, China, India,
Japan, lalaysia, and !oncolia, and a numbar of African nations including
Cameroon, Ghana, Nigeria, Senzgal, Tanzania, and Zaive. In 1960 over 907
of the schools of Australia were recciving instructional radio broadcasts.
These broadcasts ofton consisted of curriculum enrichmant nrogramns pro-
viding Tessons that students might not otherisc receive. Extensive use
of school broadcasting has been utilized in Britain to extend the range
of subject matier available to students. Thus it appears the most
comnon use of radio for direct instructional purnoses is to supplemont
the school curriculum. In this manne: it is possible to provide more
students with instruction delivercd by teachers wio are better prepared
and better trained than would normally be available, a point of spacial
importance to the more rerote rural and semi-rural areas of developing
countries. Although there is a wide variety of radio progremaing in
these projects, it is most common to provide instruction in only a few
subjects, often lenquaaes (licAnany, 1973). Exceptions to this are the
Radioprimeria project of llexico, and Jepanese broadcasting, through which
ist is possible to receive a secondary level diploma by correspondence.

_ There are, unfortunately, Tew systematic evaluations of the
effectiveness of in-school radio projects. Of the several that exist,
the studies of Chu and Schramm (1967) and Forsythe (1970) reviewed ithe
existing evidence from evaluations and experimentation with instructional
radio and concluded that indeed radio is effective in formal c]assroow
instruction. In a more recent review, Jamison, Sunwes, and Hells (19/@)
report that their evaluations of instructional radig indicate tha? radio
compared favorably with televised instruction and live classroom instruc-

tors,
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Radio Forums

The desire to improve the effectiveness of radio instruction has
Ted to the use of two basic forms of interpersonal cormunication as a
supplement to radio, the radio forum, and the non-forrmal radio sclool.
These programs include the use of reqular radio broadcasts supplenanted
with coordinators or monitors who organize Tistening grouns, lead dis-
cussions, demonstrate skills being taught, and serve as resource persons.

The basic pattern of ihe radio forum established over three
decades ago in Canada was typically as follows. Regular weelkly broad-
casts included ncus,  responses to listeners' questions, and the nresen-
tation of a topic usually oriented to the conditions and needs of rural
persons rather than to traditional academic content. Tha Torums vere
assembled to Tlisten to the broadcasts togather, discuss the programs,
and perhaps take group action on the topic being presented. FEach
forum selected a Teader to stimulate discussion and meintain the organi-
zation of the group.

India has becen the leader in adapting the Canadian model to
radio in developing countries. The original pilot project, begun in
1956 and covering 145 villages (Schrarm, 1967), was known as the Poona
Project, and under careful evaluation was shown to have produced pasitive
results. Conclusions reachad by the cvaluation tean indicated that sig-
nificant learning vas achieved by forum maibers, that villages with
forums were more active in starting community nrojects than the non-forum
villages, and that the Torums were beneficial to preliterate as well as
literate wainbers of tha community. As a result of the success of the
Poona project, the foruns were continued on a nation-wide basis, although
Schram indicates that while these forums are generally successiul nono
have equalled the initial success of the Poona project. In Togo, radio
clubs becgen to be esteblished in 1564 and numbered over 1,000 in 1956,
The Broadcasts were in French and two of the local dialects and covered
the five g¢general content areas. Kahnert (1967) reported that despite
difficultics due to Tinancing, coordination, and coiunications with
club. leaders, these forums were successful in establishing a meaningful
dialogue betueen administvrators and workers in the villagzs. Rural
radio forums wverce ceveloped in Dehorey in 19068 and by 1972 one-third
of Dahomey's 1€00 villaces (i'chinany, 1072) had iorvss an2lyzing the
thirty-minute prograns broadcast each weex in ten native languages on
topics related to hecalth, nutrition, child care, agricultural prectices,
and national development plans. Each forum of ten to thirty vil]agefs
listens as a group and discusses the broadcasts with the village agri-
cultural worker often serving as a technical resource person to answer
?uestions and gquide any action or projects that grow out of the forums

McAnany, 1973).

Studies of radio forums have, in general, demonstrated the effec-
tiveness of this pattern of radio usage in'developing countries. lhile
it is difficult to isolate the specific factors that produce changes in
forum menbers, several studices have shown that radio forums are effec-
tive in increasing Lknowledge, changing attitudes, and promoting adoption
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of new practices and innovations. Sitaram (1969) investigated the effects
of radio on the awareness level of the rural Indian population and found
a greater cognizance of political, cultural, religious, and family issues
in villages. Abell (1965), in a study of eighty villages in Ghana, found
that radio forums contributed to the villagars' comprehension of inter-
village cooperation, formation of cooperatives, and food nutrition.
Similarly, the extension of the vadio forum through two-vay radio in
Senegal is reported by Cassirer (1970) to have achicved the. effect of
allowing villagers to assune a more active political role in the country.
In spite of such successes, Hchnany (1973) cautions that for effective
rural devalopment programs, radio forums must be coordinated with and
supplcmented by other development efforts, a key element being the
existence of structures to support the individual efforts of village
groups. :

Non-Formal Radio Schools

The use of non-formal radio schools is a strategy for radio
. usage that has found widespread acceptence in developing nations,
particularly in Latin America. The model for such radio schools is
Accion Cultural Popular (ACPO) established in Sutatenza, Colombia, in
1947 by Honsignor Salcedo, a Catholic priest.

Since its inception, when only three radio sets and a homemade
transmitter served people in the rural valley of Tenza in the Andes
mountains, ACPO has grcwn to a large organization serving hundreds of
thousands of students in forty thousand radio schools throughout Colombia.
The focus and orientation of ACPD remains the same in 1974 as in 1947,
to teach rural campesings basic skills and rural education. ACPO does
teach many skills found in fornal schools such as reading, vriting,
and arithretic; however, teaching academic skills is not its main purpose.
These traditicnal acadamic skills are includad in ACPO's programs only
to the cxtent that they contribute to their overall goal. The main
purpose is the persoral development of the campesinos and the improvemant
of the quality of their lives.

* ?
Currently ACP'O broadcasts a wide range of prograrming throughout
Colombia for nineteen hours each day on its five staticns. fletwork pro-
grans, vhich account for the majority of the broadcasts, are developed
at the headauarters in Dogota, althouch individual stutions are free to
develop nrograms which are of local interest and are suited to local
conditions for the remaining portion of time, roughly one-third of the
broadcast day. Included in the network portion of the programming are
three radio school courses prepared by ACPO's staff in Dogota.

The first, or basic course, teaches the fundamentals of reading
and writing. This course, which lasts about half a year, has a daily
thirty-minute lesson broadcast to which students listen as members of
a smal)l radio school with an auxiliary person as the ]eauer. This
auxiliary is a voluntecr who has learned the basic skills of reading
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and writing in either a formal school or through ACPO radio schools.
The students usc a textbook that was specially developed and distributed
by ACPO for this course.

The second, or progressive, course is a two-year program which
is ACPO's main offering. The content of the progressive course is
centered on five basic areas - health, Spanish language, economy and
work, arithmetic, and spirituality - presented in six weekly broadcasts
of one hour each. Each arca makes use of a coo~dinated textbook specially
developad by the ACPO staff. Persons who have completed the basic course
or who have learned basic reading and writing skills clisewhere are
eligible to progress.through this second course. As in the basic course,
the students are encouraged to listen in small radio schools with a
leader to assist them. The progressive course is often the terminal
course for students.

The third, or complemazntary, course lasts three years and is
more oriented towards preparation for a primary school equivalency
examination. As a result, this course uusually enrolls fewer persons
than either the basic or progressive courses. The radio broadcasts
for this course are supplenznted with a basic campesino library pub-
lished by ACPO. Currently there are over twenty titles in this library
and it is being expanded to approximately one hundred books, including
topics such as nutrition, child care, guitar playing, and first aid.

!

ACPO's radio network, Radio Sutatenza, operates with five madium
wave tronsmitters -Jocated throuchout the country and three short vave
transmitters situated in Bogota. In addition to the three structured
courses, Radio Sutatenza o7fers other proarems that are also caucational
in natwre, such as redio drama, round table discussions, letiers fron
listenors, intervicus, and special progrems that treet tonics of interest
to campesinos. Tha programming on Fridoys is devoted to spacial canpaigns
related to the classes and intended for motivational as well as educa-
tional purposes.

ACPO publishas a weekly newspaper, "E1 Campesino,” designed for
the ruiral peasants of Colombia. The nawsnaper's four major sections of
useful inforwation, oditorials, cducational material, and rccrestion or
entertainment are closely coordinated with the radio programs by stressing
weekly themes in both media. ilearly half of the information section is
written by the cemnesinos themselves dravm from their actuel cxpuriences
while the remaindar consists of regional, national, and vorld novs,

ACPO's staff of correspondents pays special attention to gathering newus
of particular interest to the rural audicnce. The editorial seclion
includes an editor's note, articles on points of view. as well as stories
about important pcrsons or campesino successes.  The educational section
is primarily written by ACPO's staff of professors in support of the total
educational program. Included in this section is information on various
governmental progrems related to the rural .inhabitants of Coloibia. The
recreation or enterteinment section includes a wide variety of articles
ranging from how Lo play chess and how to sew clothes Lo interesting
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facts about geography. The only newspaper out of five hundred in Colombia
specifically aimed at the rural population, "E1 Campesino"'s current
circulation is 70,000 and increasing. It is interesting to note recent
evidence that indicates each paper is read by approximately ten people,

so there are closer to 700,000 rcaders of "E1 Campesino.” It is not
uncoumon to find one campesino reading the paper aloud for the non-literates.
"E1 Campesino” also publishes supplements to the basic sixteen page weeckly
paper supplying more academic content for students in the third course.

A main ingredient of the success of ACPO in educating hundreds of
thousands of rural peasants is the training and use of volunicer caimesinos
working in rural arcas to assist ACPO's central staff by working in their
own coiraunity to start new radio schools and provide assistance to the
cominunity.

Each school consists of one leader or auxiliary and threec to five
students. The auxiliary, a volunteer who has already lecarned to read and
write, often through Radio Sutatenza, coordinates the listening group and
assists cach student through tutoring and demonstration. As ACPQ con-
siders the auxiliary to be an imortant part of the total educational
program, cach year several hundired auxiliaries are sclected to receive
special training at one of ACPO's two training institutes.

These selected students are given scholarships for the basic
institute training program which lasts four months. The students' work
at the institute is concentrated on gaining more knouledae and expertise
in the Tive fundarontal ereas (health, Spanish, econony and worl:, arith-
metic, and spirituality). A sizable portion of their day is spent in
forinal classroom instruction, although they also spa2nd time working on
an experimontal farin to lcarn agricultural techniques and animal care.
Students also learn riore about ACPO and its programs through this training
course.

The second training coursc at the institute enrolls a much smaller
number of camesinos, 35 as cornared with 120 in the first course. This
coursc: lasts Tive months and places its eimiasis on lcadership training
and coununity development. Persons trained in this sccond course have
a more active role in ACPO, develop a more fin-depth knouledge of the
same five fundamantal arceas as tie Tirst course, and are encouracad to
assist in establishing more radio schools. Students viho are selected for
this course have comnleted the basic course at the institute and have
shown promise in their field worl following the first institute course.

The third course at the institute enrolls a small nuuber of per-
sons, usually about fifteer, for a period of ten mopths. This f1nq1
program is designed to train pzople who will supervise vo]untecrs in
ACPO's Tield organization, becoming paid field supervisors for ACPO
coordinating the various volunteer workers. Participants selected for
this program must have completed the other two courses and have done

volunteor work for ACPO in different communities. The course content
includes more training in leadership, community developmant, and methods
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for using the multimedia equipment of ACPO. During their training at‘the
institute these supervisors all learn teaching techniques and methodology
and spend a portion of their training in teaching students in the first
course.

These institutes are an imnortant facet of ACPO, a considerable
amount of the success of ACPO resulting from the use of voluntcers to
organize, coordinate, and serve as resource persons. In addition to
teaching the necessary skills, the institutes also focus on encouraging
positive attitudes and motivation in the student.

Since the beginning of ACPO the use of radio schools has spread
to many Latin Amoiican countries including Argentina, Bolivia, razil,
Chile, Costa Rica, Ecuador, Honduras, Panama, and Peru. Several main
features are sharcd by such projects in these and other countries: (a)
the audicnce is primarily rural adults, (b) the radio schools are com-
posed of small 1istening groups which usually meet in a hom? with a
voluntecr leader, (c) the approach is to use multir~dia (radio, Looks,
newspapers), (d) ccordination is carried cut by field organizers or
“promoters, and (e) the projects are usually affiliated with the Catholic
Church.

These non-formal radio schools have shown remarkable results in
their capacity to educate usually illiterate rural peasants. The coordi-
nated use of multimadia with the exnansive organizational structure of
leaders and supervisors focused on the yrural adult has enabled these non-
formal schools to reach several hundred thousand peasants in Latin Amorica.

It appears that radio can be a pouerful instructional tool that
can be used in a variety of circumstances in develoning countries. There
are many examples of successful use of instructional radio. Radio seems
to be the communication medium that has fTound acceptance in developing
countries. Its potential for educational uses is great.



Peer Tutoring

The concern in many developing countries over the rising costs
of highly labor-intensive education and the Tack of trained teachers is
forcing educators in these countries to scarch for lower cost, alterna-
tive forms of cducation which do not require providing a large nuiver of
qualified teachers. One solution which dates back to the beginning of
time is to use students or lecarners as teacners, i.e., to use peer tutors,
The practice of pzor tutoring his an extensive history; over four centu-
ries ago students in Indian, German, and English schools were used to
teach other students. Tuwo hundred years later, in 1791, Androw Dell
jnitiated a peer tutoring program at en orphanage in MHadras, India, to
compensate for the shortage of teachers. (lhen Joseph Lancaster opened
a school for poor children in London in 1793, lackiny financial resources
to hire teachers, he devised an elaborate pecr tutoring system. The use
. of the Lancaster concent of pear tutoring became widespread due to its
economic advantages and the shortage of teachers.

Today, there has been a growing interest, particularly in the
last scveral years, in programs in which students tutor other students.
Hot only are such programs cost-effective, but rescarch continually
demonstrates that hoth the tutor and tutce learn from such a program.
There is a variety of peer tulering programs currently in use: in some
prograns older students teach youncor studznts: in others, students from
the samz age group tutor each other. Somctims the wost academically
gifted students secve as tutors, although meny progre-s have used
lTow-achieving students as teachers with considerable success (Cloward,
1967). Thus, peer tutoring programs have boen implewanted in a wide
range of subject arcas and levels of subject matter difficulty.

Several rescarchers have reported thet tutorial programs are
effective over a wide range of subject matters (Robertson, 1971; Isgar,
1966) ; alihough Zach, Horner, and Keufman (1969) indiczic that certain
circumstances concerning content must be mat if tutoring is to be
successful. These conditions include an assessmant of what the student
knows and does not Lnow, an analysis of the subject matter and the )
pupil's skills in regard to the subject matter, and vicwing the subject
matter as a sequence of planned tasks rather than simply a body of
knowledge.

As a result of Harrison's (1971) survey of tutoring programs, it
was found that tutoring per se did not always result in benefit to the
student. In those cases in which tutoring was structured there were
consistent beaefits; in unstructured programs, however, the resu]t§ viere
not as convincing. Hiedermeyer (1970) concluded that the instructional
behaviors were different for trained and untrained tutors. Thus, one
may conclude that for a tutorial program to be maximally effective the
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tutors must be trained and a structured program must be followed, based
perhaps on the same learning principles as programmed instruction. In
essence, it is an cxtension of programmed instruction in which the tutorial
procedures are carefully prescribed and conform to basic learning princi-
¥]$?. Several of the main components of structured peer tutoring are as
ollows:

Pre-establishad instructional objectives.

Specified instructional scquonce of objectives.

Valid diagnostic tests to assess a student's mastery of pre-
established instructional objectives.

Instructional materials comuensurate with instructional
objectives and designed to promote mastery.

. Validated tutoring techniques that apply to any goals

and materials.

. Hanagement procedures which will facilitate diagnosing students'
entry learning level, assigning materials to studznis, ensuring
mastery of material and edvancement through the curriculum, and
providing altern>tive instructional prescriptions when nastery
is not attained by an individual student.

D [$3] - W N =

In the structured peer tutoring model, a student tutor trained
in specific skills follows a planned instructional sequence and is not
left to his own devices. The tutor is cuidzd in his use of instructional
strategies, Tearning materials, reinforcerant of responses, and the
individualization of instruction. Thus, he becories very systematic in
assessing a student's canability, assigning learning naterials, providing
assistience and reinforceuent, ensuring mastery, and managing the learaing
process. Frequent evaluaticn accoranies the learning process. Results
from the use of structured peer tutoring programns generally indicate that
both the tutor and the tutez benefit from the programs. In fact, often
it is the tutor who benefits tihe rost, confirming the cormwon irnnression
that one learns move subject metter when teaching it than when trying to
Tearn it. In a study comparing struciured or programmed tutoring and
non-structured tutoring, Harrison (1971) reports that greater learning
achievements were produced by students in tne structured tutoring groups.

The use of structured peer tutoring appears to bo a highly
desirable cducational strategy for use in developing nations, for the
technique is both effective and cost-efficient. Available evidence
indicates that peer tutoring can Lo used to teach a wide variety of
subject matters, while at the sawe time devaloning positive attitudes
in both tutors and tutces. This latter benefit derives from ghc fact
that in peer tutoring the tutor scrves as a model for the stuogq@_who
js being tutored, for students will to som extent adopt the apL}Ludcs
and behavior of their tutors. Decause the tutor fpnct!ons.1n this i
fmportant role of model, he is often rore ro;ponswu]o 1p.h1s bghaV1ql.
Indeed, the entire concept of peer tutoring is one_1n_wn1ch bgt? pqndogi(e
jointly grow and benefit. Peer tutoring offers a fgrther é?c1q.’dui$nt;é
in that it may promote the adoption of dinnovations in a~c0quH1§1; 1
peer tutoring progran operates n cquunct1on wjth othet CQ!MUH1’{ivc
development efforts, it may he possible to use the tutors as posi

change agents.
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~ The use of students as tutors has for the most part taken place
in formal school programs. Vhile these experiences have in general been
successful, the greater successes are 1ikely to result from the cordi-
nated use of structured peer tutoring programs in non-formal educa .
Certainly learning expericnces which develop knowledge, skills, ar
attitudes as a result of interaction with one's peers outside of i: - 21
schools is not now. Such peer tutoring experiences are not generaiiy
systematically planned and organizcd, but rathoer beceome the province
of informal cducation, the process whereby individuals acouire knowledge,
skills, and attitudes from daily exneriences and the educational influ-
ences in their daily envivonment (Coombs, 1973). UWhile informal edu-
cation has its effectivencss, greater benefits ave more likely to result
from the careful planning and orcanization of pzer tutorine progrens aimed
at teaching swecific objectives to a spacific audience. This planned,
organized cducational activity outside of the hierarchically structurad
schools is called non-formal education and refers to that activity out-
side the formal school system wnich is intended to serve an identifiable
targgt population and is focused on spacific learning objectives (Cooinbs,
1973).

In many of the nations of the world the linecar expansion of the
formal school programs is neither desirable nor possible. This is par-
ticularly true in rural arcas where an increased emphasis must be placed
on develoning cffective non-formal educational systems. The use of
structured poer' tutoring programs oifars as a solution an instructional
technique that has the poteniial for being buth efiective and cost-
efficient for most doveloping countries at this tim or in the very
near future. Certeinly the use of pzer tutoring programs in formal edu-
cation has becn quite stccessful.  From all indications, structured poer
tutoring can be very effective in non-formal educational programs.



A System of Intermediate Educational Technology

So far we have focused on three concepts in intermediate edu-
cational technoloqy that offer potential for educators in developing
nations--mastery Tearning, radio, and peer tutoring. Each of these
has been successfully applied for cducational purposes in developing
nations as these intermediate technologies are within the reach of
most such countries. Tha resources that are required by these programs,
both human and financial, are not extravagant and are currently avail-
able in many countries of the third world.

At a time when these countries are faced with the fact that
the gaps are widening between themselves and the more developed nations,
and even internally between large segments of their own society, the use
of intermediate educational technologies seems highly desirable. Since
present educational systems often provide instruction to only a small
elite segent of the population, it is doubtful that present patterns
of formal education can adequately serve the educational needs of develon-
ing countries even if they were expandad. As an alternative, we propose
that educators and planners in developing countries cxplere the pessi-
bility of irplementing & system based on the interirediate educational
technologies of radio, mastery learning, and peer tutoring.

As stated carlier, the concept of intermediate technology erarged
from the field of econonics and is based on the idea that intermndiate
levels of tochnology should correspond to intermediate levels of develon-
ment (Dicuzeide, 1971). In the urban areas of develoning countries it
has bcen possible to bring in snphisticated technoloay from advanced
nations. Predictably, however, the impact of this transplanted, sophis-
ticated technolouy has been relatively slight in the rural areas. The
net result is often an increase in the gap that exists within the
country betveen the fou major citics and the large rural population.

The use of intermadiate technology is one potential solution for reducing
these gaps, for intermadiate rather than advanced technologies could
foster overall development, speed up the proaress or rate of davelopmant,
and ensure the most efficient use of both huwsan and material resources
within these developing countrics.

In the field of education, intermediate technology would include
schemes or methodologies for education that are relatively inexpensive
and widely available, within the reach.of the human,_f]nang1a] and_
physical resources of all nations. This would not likely include in tbe
near future the use of television, satellites, or computors, s1nce'theac
are neither cheap nor widely available to third wquq nations. Entera
mediate technology would include instead such media as radio, and such
techniques as programmcd instruction, mastery 1carn1ng,>and pgc[ gutqflrg.
Such technologies can be applied and further developed by educators with
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their current resources, thus eliminating heavy initial investments.or
dependency on foreign personnel., Also, the introduction of intermediate
educational technologies is not as likely as advanced media to cause
abrupt changes, but rather would create a smooth evolution.

The purpose of intermediate educational technology, then, is to
accelerate the development of educational systems in developing countries.
The aim of achieving the maximum effectiveness of education vhile
maintaining a high dogree of eificient use of resources is not a second
rate solution to cducational probicms. Indeed, we believe it is a firs¢
rate solution uniquely suited to many developing countries.

The developrent of a system based on intermadiate educational
technology should result in many benefits which can apply to both formal
and non-formal cducation. As Brembeck (1973) suggests, there may be
differences in formal and non-formal education ihat allow each to be
better suited than the other for particular purposces. Thus a strategic
use of interrediate cducational technology within the formal and non-
formal educational systems can heln eoch system achieve its goals. It
is likely that maximum henefit would be obtained when the formal and
non-formal instructional systems were carefully coordinated and articu-
lated to produce an educational synergisin.

In order to offectively implemant intermadiate educational tech-
nology systems:it is nacessary to examine the developmzntal objectives
and educational goals of any specific country, thereby establishing the
overall purpose of the cducational system. This is a critical element
in the planning of an educational system. '

Hhat goals might an intermediate educational technology system
pursue? Certainly it is not possible to specify the goals or objectives
that are unique to ecach doveloping country, but there do scem to be
several basic, essential voals cenerally agreed unon by cducaiors in
develoning countries. Coomhbs (1973) Vists six elements in a minimum
package of learning requirements as follows:

1.' Positive attitudas touard cooperation with and help to
family and mankind, tovard work and cormunity and wational
developinnt, and tovard the development of ethical values.

2. Functional literacy and numeracy to enable a person to read
newspapors and magazines, write letters, and perform cormon
compuiations.

3. A scientific outlook and understanding of nature as re]ated
to health, nutrition, sanitation, agricultural practices,
etc.

4. Functional knowledae and skills for raising a family and

operating a houschold, such as child care, fa@11y health,

managinyg family finances, construction and maintenance

of dwellings, ctc. ) L ) _

Functional knowledge and skills for earning a living including

general as well as spacific job skills.

(52}
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6. Functional knqw1edgc and skills for civic participation inc]uding'
an understanding of national and local history and ideology,
governmental structure, social service programs, cooperatives, etc.

_ Each individual society could expand this basic list and specify
goals in each category as one of the main tasks of analyzing the environ-
ment or society. FEducational planners should examine the educational
goals and ummet necds of their society as well as the resources available
and the constraints which may be involved. Only then, based on this
analysis, vould it be possibic to clearly specify the objectives to
be pursued by tha proposed cducational system based on intcermadiate
technology.  This procedure first examines such broad societal goals as
reduction of uncmployinent, develonment of educational goals (in this
case, to provida training in certain job skills), and the breeldown of
thesc cducational goals into specific learning objoctives to be included
in the educat’oncl programs. lhile there is often agreement between
countries on socictal goals, the specific lTearning objectives that con-
tribute to these goals may differ consicerably.

Intermediate educational technologies can serve a wide range of
educational goals. They can be used in conjunction with regular formal
school classrooms to improve the quality of instruction and comnensate
for the lack of qualified teachers. Radio, for examnle, has been effec-
tive in providing higher quality instruction in many schools, often
securing the mest knowledgable and talentcd teachers to develop programs
to supplcment the classroom instruction. Programmnd texts and workbooks
have been effective in teaching knculedge and skills and can be used by
relatively untrained teachers. It is also possible to increase the
nuinber of qualified teachers through technologically based training.

One use of intermediate technolooy may be to extend educational
programs into arcas in which there are not enough schools, or no schools
at all. The potential for rcaching new audiences outsida the realm of
the Torimal school is great, as a lerge scaaent of the school-age population
in developing countries is not currently attending school. In lLatin
Arerica and Asia only helf the childiren of primary and secondary school-
age are attending school. Ona-fourth of the childiren in Africa are
enrolléd in schools. The combined use of prograr..2d radio and volunteoer
tutors offers a feasible alternative to formel schools for this out-of-
school scoment.

Lo Intermediate technologies can be effectively used to teach
literacy and fundamantal educotion as do riany of the redio schools

in Latin America that are bascd on the ACPO modal. The Radiovision
program in Higer has used radio coupled with slide projection to teach
literacy. Intermediate cducational technology can be very effective
when used in a coordinated fashion in non-formal cducational programs

to teach in these two arcas.
Another cducational goal for which the intermediate technologies

are appropriate relates to job training. It is possible to teach many
job skills in formal or non-formal programs through use of peer tutoring
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and adequate low-cost printed material. When the content of the materials
has been carefully prepared using programmed instruction principles,
learncrs of varying ability levels can achicve mastery, assisted by~

peers or supervisors. Such instruction can take place as part of an
on-the-job training program, in special institutes, or on an individual
basis. The potential benefits are those of increasing the labor pool of
skilled manpower, reducing the costs for training cach person, reducing
the failure rate, shortening the length of training, and implementing

new or revised training programs with miniwwn tima delays.

Developing nations could use intermediate educational technologies
to help achieve educational goals for adults, particularly in the rural
areas. CLCfforts at adult education and community developmant have been
furthered by the use of radio forums, an effective tool for disseminating
information on such subjects as better agricultural and health practices.
Often, the use of radio combincd with organizational support has allowed
large segments of society to participate more directly in the development
process. Informative programs can also be broadcast to increcase the
listener's awarcness of events in other communities, states, and the
nation as & whole. Educational programns using radio and peer tutors
can facilitate the umdertaking of community projects, such as establish-
ing a better water system. )

In many of these areas coordination of the educational technology
efforts can achieve a better utilization of scarce resources. For example,
a radio station might broadcast adult education courses and Titeracy
courses early in the dey when adults are freer to listen, broadcast
programs for in-school usaga in the morning during school hours, perhaps
use the same programs to extend the school to the out-o7T-school audience,
broadcast ¢general job training programs in the afternoon, and broadcast
community development programs in the evening. Certainly these broad-
casts would have to be supplemented by printed materials and teachers/
tutors to be maximally cffective. The intermediate technologies are
easily adapted to such plans, as they seem well suited for a wide array
of educational goals and objectives including the learning of informa-
tion and skills and the development of attitudes.



Planni. ) and Resources

There are numerous tasks associated with the design, development,
pnd implementation of an educational system which utilizes radio, mastery
learning, and peer tutoring. If the educational system is to be opti-
mally effective and efficient in the use of these resources, it is
desirable to use a systcs approach to its overall developwent. The
following sections present a model for the developrment of an educational
system using this approach.

The educational systems developrient modei contains five major
phases: analysis, desiga, development, implemcntation, and evaluation.
Figure 1 shows these five phases.

ANALYZE DESIGH LEARIING| .  DEVELOP L INPLEVENT | EVALUATE
EHVIROMENT REQUIREDENTS | 7| INSTRUCTIO: | INSTRUCTION | EDU. SYSTEM
""?i-\ X T 7N J\

Figure 1.--Major phases of the educational systems development model.
|

The major phasc is the analysis of the society or cormunity that
the educational systwon is to serve in order to deaterimine what goals would
be pursued. Such an analysis cen identify the existence of umet nceds
stuch as the necessity for better child care practices, or for increascd
literacy. Once these needs have beon identified and inforiation about
the setting or envivonment has beein cathered, it becomes possible to
translate thesc general goals into Tearning objoctives.

.-, In the second phase the overall design for the educational pro-
gram is comnleted. The goals that have been identified are examined
from a Tearning standpoint to determine the learning requivenents. That
is, what must a person know or be able to do in order to achieve the edu-
cational goals?

hen the goals have been carcefully spelled out, it is possible
to develop the actual instructional programs and materials. All the
instruction is carefully designed to enable persons from the intended

audience to achieve the learning objectives.

The training of the instructional staff and imnlementation of the
instruction itself comrise the fourch phase of the model, which includes
the training of persons who will serve as peer tutors. Once the educa-
tional program has been developed and the staff trained, the actual imple-

mentation can take place.

20
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. The final phase of the model is the constant evaluation and
revision of the educational program. The purpose of this phase is to
continually monitor the programs and provide feedback to serve as a
basis for revising different aspects of the cducational systei.

There are several tasks associated with the five major phases
of the model. These tasks refer to the specific activities.that should
be performed in order to develop effective educational systems. Figure 2
presents the expansion of the basic five-step model to includ> the major
tasks that comprise the educational systems development model.

The first step in the model is to analyze the context of the
educational system. Specifically, this analysis examines the environmant,
describes the actual and desired conditions pertaining to that environmant,
identifies unm2t needs and unused opportunities, and diagnoses problems
that are preverting objectives from being achieved. There are several
techniques for accomplishing such analyses. These include field studies,
diagnostic surveys, case studies, visitation by a team of experts, analy-
sis of data collected by various agencies, communications with lcaders in
the environment, to mention a few. The result of this analysis is a
carefully developed description of the environment.

In the second step of the model educetional goals are derived
from the information obtained in the first step. These goals are based
on the analysis of the environment to ensure that the educational system
will pursue goals that are both realistic and relevant. The further
developimant of instruction will be guided by the specific goals that are
selected. Obviously these coals will vary from comuunity to cormunity
depending on the internal differences in each comnunity. The intent of
a systom utilizing intermediate technologies is to offer instruction that
is relevant and to do so in a manner that is feasible in the spacific
context. Thus, the analysis of the context and the identification of
educational goals based on this analysis is an important initial phase.

. Following the completion of the first phase, it is possible to
develop the instructional design. Each educational goal fis analyzed to
determine what a person must do in order to achieve this goal. The
educational goals can be broken down into five different classes or
domains of learning: information or knovledge, intellectual or mental
skills, motor skills, attitudes, and cognitive strategies. Information
refers to names, labels, facts, propositions, and organized bodies of
knowledge. Obviously, a large number of important cdgcationa1 goals are
posited in the domain of information. The domain of'1nte1lec§ua] skills
includes tasks such as problem solving, the application of pr1n91ples or
rules, the use of concepts, and the ability to form q1scr1m1nat1ons. The
person learning tasks in the intellectual §k1]1.doma1n must actually
learn how to apply the lecarning. HMotor skills involve the usc of the
muscles of the hody as in the case of planting sceds or making clothes.
Attitudes are best described as certain pro-dispositions that influence
the choices a person makes. For example, if a person has a favorable
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attitude toward agricultural innovation, he will choose to try out
different agricultural practices. The domain of cognitive strategics
refers to acquiring self-management skills such as learning how to
learn. The cognitive strategies influence what a person attends to
during learning, how he tries to organize new material to be learned,
and how he remembers.

Some educational goals fall solely in one domain, as in Tearning
facts about the history of one's country or the names of governmantal
agencics and officials., Other goals such as innroved crop pest control
may involve several domains: information about various insecticides,
intellectual skills of calculating hov much insecticide to use and
discriminating plant diseases to identify the proper insccticide, motor
skills of epplying thc insecticide, and the attituds of choosing to use
insecticides. In other words, if the educational goal is to learn
about insccticides, this goal can be divided into the necessary informa-
tion, intellectual skills, motor skills, and attitudes that must bo
learned before the goal can be achieved. Thus, the educationa) goals
are analyzed to determine the specific learning requiremants.

Once the learning requirements have been analyzed, then specific
learning objectives can be written. These objectives should refer to
what the learner will be able to do following the instruction. The
objectives are based on the learning requirem:nts and the analysis of
the intended audience. This involves a survev of the intendad audicnce
to deteriming their existing knowledge and skills in order to develo
objectives that are appropriate Tor them. Following this step, test
exercises are developad to assess whether a person has nastered cach
objective. Since these tests ave dosignzd to measure the attainment of
objectives, they are called ohjective-referenced tests to distinquich
them from traditional tyvpes of achievenant and ahility tests that wore
not designed to assess mastery of specific objectives. The objectives
are used te guide the developrent o the instructional programs and
to inform the Tearners of the expected outcorzs, while the tests are
used to assess mastery and cvaluatce the effectivenass of the instruction.
This design phase is the basic blueprint from which the instruction is
developed.

The first step in the developiment of the instruction is to plan
the instructional strateqy, which is based on the type of learning to
be achieved, the intended audicnce, and the resources available. It
includes decisions elout how to teach the objectives to the intended
audience as effectively as possible. In this planning stage, determina- -
tions are made about how to coordinate the use of radio and printed
materials, how to cffectively usc peer tutoring, and when and where the
instruction should occur. Difierent sirategies will likely be used to
teach objeclives in differcnt domains, since the conditions for learning
differ. Once the instructional strategies arc developed, a review of
existing instructional materials can be made to deycrm1nn if any can
be used. Then, using the learning objectives and 1nstrqct1ona1 strate-
gics as a guide, new materials are developed for use. These materials
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may_be radio scripts, nowspaper articles, textbooks, etc. The strategy
indicates the tyne of material that will be used Lo teach different
objectives as well as specifying the role for the pzer tutor and any
demonstrations he should perform during instruction. The materials
developrent step includes hoth the develepment and production of

the instructional raterials. Tho compleie set of insiruction (objectives,
test items, Tearning materials, including radio scripts, peer tutoring
guide, ctc.) is validated by trying it out with a smell sample from the
intendad audience. If the instructional package is not effective, that
is, if the audicnce did not attain mastery of the objectives, the instruc-
tion is revised and modified. In this manner it is possible to develop
instructional packages that are effective.

The first step in the implementation phase is to plan the imple-
mentation stratcay. The purpose of this step is to devise a set of
procedures for planning the systematic iniroduction of the educational
systen into a commmity and involves activities usually referrcc to as
promotion. Decisions are wade concarning vays to involve pcohle, to
stimulate participation of the intended avdience, to identify and train
peer tutors, and generally, to cain the acceptance of the teachers,
parents, and learncrs of these new approaches to instruction.

Another asnect of the implementation phase involves the develop-
ment of an instructional mananament plan to ensure thii mastery learning
takes place. The instructional management plan must proviade for efficiont
use of the lecarning packegss (objectives, tests, instructional resouUrces)
to enable the majority of the merticininis to benafit from it. This
must include the plannine of locistical dotails end establishieznt oT
various proccdurcs vor the disiribution of institutional packeces.

Anothor step is the training of the instructional staff. This includas
the training of the peer-tutors in whatover particular instructional
procedures are to he used. ilhen the puer-tutors have been trainad and the
instruction daveloped, it is possible to actually begin to implenent

the tolal set of instruction. AL any one point it is Tikely that tha
organization or agency responsible for the education system will be
planning for implerenting instruction in ona cowanunity, training peer-
tutors in another, end oparating completely in a third.

The fifth phase of the model includes three sieps that all follou
the implementation of instruction. The first step is to continually
evaluate the effectivencss of the instruction to dotersine if the people
are actually learning from it. This evaluation acyivi@y will be con-
tinuous and will provide data for the next step which is the revision of
the educational systen based on the evaluation resulls, IQ this revision
instructional strategies can be modificed il they are not effective, for
example, radio programs that have not prqducod dasiiad results are .
changed, or revisions may be called for in the training or YQ]CS qf peer-
tutors. Basically, the belicd is that if the audience hasn't Ieaxncd,
the cducational system niust be rovised.  “his is one of ic ma jor con-
cepts of mastery learning. The final sicy in the model is the continuous
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assessment of the impact of the total educational program on the socioty
to examine both plonned and unmanticinated outcorzs for the purposes of
obtaining a clear picture of the overall effect and identify further
needs and problems. This last step is similar to the initial step of
the model in that it examines the context of the educational system.

The impact cvaluation rcports on the offectivenass of the educational
system in meeting the neceds identificod in that first step of the model.

This modal for the development of cducational systems identifics
the major tasks or activities that nust be acconplished in planning and
operating efiective and cfficient educational systems. In order to
develop such a system utilizing intermediate educational technologies
certain resources will be requived. Clearly, it is not possible to
provide a detailed description of the necessary resources that would
be applicable to all developing countries. However, general categories
of resources can be identified and will be discussed below.

A major category for resources is parsonnel. Figure 3 shows an
organizational structure that could be used for such a program as
presented in this paper.

Advisory Councill
V

Director ——| Administrative
! [ Assistant
L R ] i 1

Technical Instructional Implementation Planning &
Support Developient Evaluation j
Facilities Instructional Commnunity Sys tems
iaintenance Designers [Davelopers Analyst
Radio_Transmittor Broadcasters Field Organizers |_Evaluaiors

& Supervisors T
Printing & Subject Hatter Peer-tutors Field
Graphics.__ Experts Evaluations
Vehicles & Educational Trainers
Equipment Technolonist !
Enginecrs Instructional
T Writers

Figure 3.-- A Functional Organization for Instructional Systems
Development
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As the chart indicates, therc are four major functional areas:
Technical Support, Instructional Development, Irplementation, and Plaming
and Evaluation. Each arca chief would report to a project director who
would have day-to-day maragement responsibility and would report to a
policy advisory comiittee or a board of directors corposed of a small group
of persons representing varied interests and agencies., The project director
and bureau heads would have to be very capable, versatile persons with
proven ability. '

The Technical Support Bureau would have responsibility for mainte-
nance of all facilities, vehicles, and equipmant, production of all printed
and recorded material, and operation of radio transmitters. The number
of persons needed to perforim each function would vary according to
the size of the operation,

The Instructional Development Burcau would have responsibility for
all instructional aspects of the progrem. Thiis would include those
activities in the design phase and development phase of the praviously
discussed model. This bureau would include persons capable of developing
the instructional design and should be under the supervision of an edu-

cational technologist who would coordinate all activities within the burcau,

The Implementation Bureau would be responsible for the installation
activities of local organization, peer-tutor training and sunervision, and
monitoring of day-to-day operations. Obviously these activities are
associated with the implementation phase of the model.

The Planning and Evaluation Bureau would have responsibility for
the Analysis Phase of the model. This Bureau should contain scveral
systems analysts, evaluators, and ficld researchers. As in the case
of the other bureaus, the number of people required is a function of
size of operation.

In addition to these professional staff persons, clerical and
administrative support would be required, including secretarics,
accountants, and administrative assistants.

. ' The size of the project is the determinant of the facilities
that are required. In smaller projects it is not necessary to purchase
large amounts of office space, radio transmitters, and printing facilities.
It would be more cconomical instead to purchase tim? on available radio
stations and contract for needed printing.

Costs

Unfortunately there is a lack of good data on the costs for imple-
menting intermediate educational technology projects. Jamison and Klees
(1973) in their analysis of the costs for instructional radio and tele-
vision for developing countries report student-hour costs of $.0041,
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$.014, and $.058 for three instructional radio projects in Indonesia,
Thailand, and Mexico. The figures on Thailand and 'lexico are actual
calculated costs; the cost for Indonesis is an estimate. The student-howur
costs are sensitive to the numbers involved, for obviously, if larger
numbers of persons listen to a broadcast, the per listener costs for
development of the lesson are reduced. By spreading fixed costs over

a large audience the per listener costs are kept down.

For any given situation, whether it is a system of community
schools, a network of nonformal learning centers, or a nation's entire
educational program, a cost-feasibility analysis should be made before
the project is undertalien. Such analyses can be carried out rather
easily and will permit prediction of cosi efficiency for new programs
as compared to old programs. The systematic approach to instructional
developmant can be undertaken on a massive scale (as in the Republic of
Korea, Foroan & Chadiick, 1971) or on a much rore modast scale, for the
scope of the project is not nearly as critical as adhering to the basic
developmental steps that have been described here.



Summary

Several major points about educational technology have been made
in this paper. The greatest benefit to educators in developing countries
is 1ikely to result from the apnlication of the princinles rather than the
things of cducational technolozv. The principles of progracmed learning
have been shown to be effective in promoting learning in a wide variety
of circumstances. The concept of mastery learning is based on tie
premise that the large majority of learners can master the instruction
when the instruction is carefully designed and davelonad.  There are
many cascs in which mastery learning has bean used and has led to increascd
learning by studenis. Therc is a considerable amount of data that indicates
that the use of the princinles of programmad instruction and mastery
Tearning results in the developiznt of more effective instructional
materials.

Radio scems to be the mst desirablz alternative for delivering
instruction to peonle in develoning countries. Radio is currently used
througrout the daveloping world for inforiational ana educaticnal purposes.
When combined with the use of pear tutors, radio can be an effective
educational tool. The use of tutors can scrve to strengthen and reinforce
the content of educational programs delivered by radio.

It is the ¢enzral thesis of this paper that the concepts of
programnad learning end mastery learning can be incorporated into the
design and develonmant of educaticnal radio progrars, and that whon the
delivery of such prograns is acconpanied by peer-tutors the totel
educational effort can be successtully accomplisihed within the resources
available in many doveloping countries. An educational svstem consisting
of these elements represents a vigble alternative to traaitional Toriral
education. Current cvidznce from research and exporiance supports the
thesis. In order to cxplore the full potential of such a sysicm, we
urge several developing countirizs to begin tho developuzint and imnlemzntation
of ‘a system of cducational radio incorporating the princinles dascribed in
this paper. Such cofforts should have a good probability of being successiul
and woyuld also contribute to our knowledye about intermediate educational
technology.
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