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Introduction 

Interactive Radio Instruction has gained worldwide attention as a 
bw-cost means of improving primary school students' academic 
achievement. This instruction, effective in a wide range of 
schools, is particularly beneficial in schools with poorly trained 
teachers and few additional resources. Yet the "interactive" 
character of this strategy has taken new forms as new programs 
have been designed in different subject areas, for different groups 
of students, and using different media. 

In the Radio Mathematics program introduced in Nicaragua in 
1974, interactivity was characterized as a "conversation" between 
the radio teacher and the students. The radio teacher posed 
questions to which students responded in chorus at a rapid pace. 
Since then, interactive radio instruction has been used to teach 
children and adults basic language and science, to instruct them 
in good health practices, to promote environmental protection, 
and to train teachers. 

At each stage of its adaptation from one use to another, program 
designers have faced different kinds of learning objectives, 
resulting in new challenges. They have encountered limitations 
in equating " interactivity" with "conver~tion." 

*:* While many questions in basic math have only one 
correct answer (two plus two is four; three times four is 
twelve), even simple questions in language arts are likely 
to have more than one right answer ("What are you 
doing?" "I'm talkhng with you." "We're learning 
English."). The fast-paced conversation does not work as 
well in teaching language. 

+ Much instruction in basic math and language procedures 
focuses on teaching facts and procedures w, they become 
automatic. Frequent drill and repetition can help this 
learning process. But many subject areas within science 
and social studies, as well as c-7th and language, require 
that we encourage inquiry by asking questions that allow 
students more latitude in their answers. Typically, drill 
and practice do not seem appropriate in teaching inqv*ky 
and problwt slving. 



+3 In offering health and environmental education, we aim 
:ar changes in behavior outsidc of the classroom. Stu- 
dents' ability to respond to questions in class may not 
affect what they do at home. 

It appears that we need to reexamine the usefulness of defining 
"interactivity" as simply a conversation and look again at the 
value of interactivity in Radio Mathematics as well as in subse- 
quent interactive radio instructional programs. 

Guiding questions 

What have we learned from more recent uses of interactive radio 
instruction about the hnction and value of interactivity in radio 
teaching? How has the notion of interactivity evolved since 
Radio Mathematics in 1974? 

The Learning Technologies for Basic Education (LearnTech) 
Project, which supports a wide range of interactive instructional 
programs, has raised these questions. In this paper, we will 
explore the evolution of the concept of interactivity and its 
applications in interactive radio instruction programs that have 
foUowed Radio Mathematics. 

Tne availability of staff and other resources, as well as political 
and logistical considerations, impinges heavily on the ability of 
any interactive radio instruction project to succeed. But they do 
not diminish thr importance of the conceptual aspect of the 
curriculum and instructional methods. Therefore, it is important 
to take note of the progress that has been made in the course of 
interactive radio instruction and in broader education theory. 

We will look beyond our own experience with interactive radio 
instruction for a better understanding of the function and value 
of interactivity. Dramatic progress has been made over the past 
two decades in distance education and ,in Ieaming theory. What 
have we learned from these developments that can guide us in a 
broader view of interactivity? 

We will look first at how interactivity has been defined for 
various instructional purposes and bring our own definition of 
interactivity up to date. Then we will briefly survey a selection of 
l;m&alIJSp);.TrO * m A ; r r  ; r r r l q r C ; n r r  ..~wh:1\,4.-t C- I*.-- t --.- ~ 1 -  - - - - 



interactivitv has evolved since 1974. Following this survev, we 
will review aspects of current learning theory that apply to 
LeamTech projects. Finally, we will suggest guidelines for the 
development of interactive instruction based on recent experience 
and recent learning theory. 

i 
Defining "Islteractivity " 



~ *3 Correct student responses must be reinforced immedi- 

The first of these, active learning, eventually became the key 
characteristic of interactive radio instruction. The active learning 
principle was implemented by designing radio programs that 
mimicked a conversation between classroom students and the 
radio teacher. In these "conversations," the teacher would ask a 
question, students would respond in chorus, and the teacher 
would announce the correct answer, thus providing reinforce- 
ment Program designers aimed to have students respond to the 
radio teacher at least once every 25 seconds. This teaching 
strategy, which stood in sharp contrast to other uses of radio for 
instruction, was eventually coined "interactive radio instruction. " 

But of course such instruction is not huly interactive. Interactive 
instruction in its purest, and perhaps most effective, form takes 
place when the teacher instructs the student through a dialogue 
based on the teacher's lderstanding of the knowledge being 
taught and of the student's effort to learn. In such a dialogue- 
the dialogues between Socrates and his students being the prin~e 
example - the teacher and the students learn from one another'. 

Many of those who are creating the tools and methods of distance 
education hold that the teacher need not be a person, and, 
indeed, much of the development of distance learning, particu- 
larly computer-aided instruction, aims to replace the teacher with 
a machine or mather medium or cambirration of media. Like- 
wise, this dialogue need not be between one teacher and one 
student, and much of the science of teaching aims to help the 
teacher engage in dialogue with an entire classroom of studenfs. 

It is from these two general attempts to adapt a truly interactive 
instructional dialogue that we begin to clarify our definition of 
interactivity. 

l n t m c t i v i t y  as a distance learning technology 

We look first at the role of interactivity in distance learning, in 
which the teacher and the students are separated by distances 
large enough to require some form of mediating technologies- 
radio, television, printed materials, or computers. Since the time 



of Radio Mathematics, the gap has grown much wider between 
media used in developing countries--mainly radio and printed 
materials--and media used in industrial countries, where 
computer technology has advanced to the point at which 
educators can conceive of using artificial intelligence machines 
as teaching aids that, like Socrates, can learn from their students 
as well as teach them. 

But all distance learning technologies still simulate hue interac- 
tion. The degree of sophistication with which a teclwology does 
this depends on: 

*3 how well it simulates the nature of the tasks to be 
learned; 

9 how thoroughly and accurately it structures and 
sequences the tasks entailed in acquiring the knowledge 
it is presenting; and 

-3 how readily it adapts to the student's approach to and 
progress in teaming (corrects errors, selects a path 
based on how much the student knows and the proce- 
dures the student uses in acquiring the skills and 
kn~wledge).~ 

At the low end of this spectrum, for example, we might have a 
single written page on auto maintenance with which the 
student's only interaction is to read it. The student may learn 
nothing because the page hardly resembles the practice of fixing 
a car, it cannot hold the detail required for a thorough descrip- 
tion of every aspect of auto maintenance, and it does not allow 
the student to learn by guided hial and error. At the other end, 
we might have a talking robot, competent in auto maintenance, 
who wosks side by side with the student as he maintains and 
repairs a car. 

in between, we have a variety of media capable of simulating 
some form of interactivity. Interactive radio, as it is being used 
in LearnTech projects, is clearly a more advanced interactive 
technology than the single written page, but falls far short of the 
robot. 

-3 The extent to which radio instruction can simulate the 



tasks being taught depends on the nature of the tasks-- 
basic math procedures are easier to simulate than a 
diagnosis and treatment of intestinal disease. 

'3 The success of radio instruction in structuring and 
sequencing tasks depends on the resources and skill of 
the Frogram designers. 

* In adapting to the student, radio is at a great disadvan- 
tage, because it is difficult to react to a student response 
with more than one option. Even the most primitive 
computer program or two-way radio system can do this. 
Radio's success in providing me-ningfu: reinforcement 
or explanation depends on hr 8 well the instructional 
designers predict student responses. 

In sum, in terms of distance learning technology, radio is a 
limited interactive medium: it can pose questions (or solicit 
responses), but it can only simulate reactions to the responses. 
Furthemore, like all distance learning media, radio is limited it1 
the extent to which it can adapt its reactions to students' re- 
sponses. 

Radio's 
success 

depends on 
how well 

the 
instructional 

designers 
predict 
student 

responses. 



engage in co~versation (for this is it is only a weak imltsticn), but 
in its ability to promote active learning. Active learning- not 
conversation - is the principle on which Radio Mathematics was 
constructed. The ccnversaticn format is onlv one form rrf active 
leat-ntg. Radio can also help students learn from active engage- 
ment with other peopl~  - their peers, families, community ment- 
bers as weU as their teacher - and frem things such as what is 
brought into the classroom for demonstrations and what they find 
outside the classroom in their physical environment. We must 
maintain the brcader definition of interactive radio as active 
learning if we are to make the most of its potential. 

Interactivity in the classroom 

Just as there are technological limits to int~ractive instruction in 
distance learning, sc are there practical limits to interactive 
instruction in the real world of schooling. Few people have the 
luxury of learning to think h-om a teacher like Socrates among a 
small group on a hiliside near Athens. Students in much of the 
world spend their learning time in a crowded classroom, behind a 
desk, with one teacher. Even in schools rich in resources, the 
classroom is the primary learning environment for formal educa- 
tion. 

The interactive instruction that takes place between the teacher 
and students in thf classroom is in the form of either lecture, 
small group discussions. kLlvidual instruction, or what is some- 
times called "recitation" -- a repeated chain of events in which 

*:* &the teacher pr.ovides a structure, formulating the topic or 
issue; 

4;+ the teacher solicits a response or asks a question of 
saden&; 

3 a student responds to the question; and 
4+ the teacher reacts to the students' answer. 

And the chain of events is repeateds: 

A good teacher will formulate questions according to a logic, 
sequence and style based on an understanding of the structure of 
the knowledge to be acquired. A good teacher will also anticipate 
sttldents' responses and the tlurlking behind those responses and 



move :\e dialogue forward in those terms toward the instruc- 
tional goal. 
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students interaction. Thus, they transformed an individualized 
instruction format into a mass media format, incorporating the 
guiding principles of active learning, distributed learning, 
rigorous design, and reinforcement. 

Working in Nicaragua and using the Nicaraguan syllabus for 
math in grades one through four, the Stanford team developed a 
curriculum based olt a series of detailed and strictly sequenced 
instructional objectives. The team believed that basic math was 
readily amenable to this approach to insbuction. The order in 
which concepts and operations are presented is almost univer- 
sally agreed on, and the scope and sequence of instruction can be 
relatively easily transformed into building blocks of knowledge 
and skills. 

Moreover, mastery of basic math requires extensive drill and 
practice in simple procedures. Just as drill and repetitive practice 
are a -natural for computer-based instruction, they were readily 
adapkble to interactions between a radio teacher and the stu- 
dents, who could ask questions each of which had only one 
correct answer (and a class of students). Thus, the radio could 
simulate dialogue that actively engaged the students in learning. 

Interactivity in Radio hlathematics was thus characterized by a 
rapid exchange of questions and answers between the radio - 

teacher and students, who responded sometimes in chorus and 
sometimes individually by writing down their answer. During a 
25-minute lesson, students responded about every 25 seconds. 
The lessons also distributed learning segments over successive 
days rather -L teaching them in long blocks. 

The success of +fis pilot project in math led to subsequent pilot 
projects in language arts and in science. 

Rrdio Language Arts. The Radio Language Arts Program 
(RLAP) introduced in Kenya in 1980 to teach English to students 
in grades one through three stayed dose to the model developed 
by the team in Nicaragua. The principles of language instruction 
at that time included reliance on the aural-oral (listening-speak- 
ing) metliod, which, like basic math, called for extensive drill and 
practice of sounds, words, phrases, and sentences. Like those of 
Radio Mathematics, Radic Language Arts lessons included rapid- 

?! 
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to a world in which Eqglish was spoken. Radio Science was 
modeled on the "hands-on" methodology of teaching science, 
and, in addition to conversation and door uses, employed radio 
as a coach or guide in demonstrations and experiments. 

While the first bits of skill and knowledge taught in both Radio 
Mathematics and Radio Language Arts were factual and relied 
on methods of drill and practice, the designers of Radio Science, 
following conventional science teaching methods, wanted to 
move much sooner in the curricxlurn to problem solving and 
conceptu;il knowledge. They wanted students to learn to 
observe, experiment, and discover what happens in the physical 
world and ~ - ~ h y  it happens. They placed greater emphasis bn 
open-ended questions and the development of inquiry skillsm8 
Both the dialogue and the door mode of interactive radio 
instruction appeared to be sharply limited in their usefulness in 
teaching problem solving skills in science. 

Although both Radio Mathematics and Radio Language Arts 
had to be sensitive to the cultural context in which they were 
implemented, Radio Science had to resolve issues of cultural 
congruity that were less explicit and more complex than they 
were in either Radio Mathematics or Radio Language Arts. 
Science requires that the learner resolve conflicts between her 
individual experience of the world, which is culturally as well as 
physically - bound, and scientific concepts and theories that often 
defy sensual experience. 

The Ministry of Education in Papua New Guinea had directed 
the Radio Science staff to use inquiry and hands-on teaching 
methods. This immediately posed two challenges. The first was 
I I  instructional design problem of conducting a dialogue 
between the radio teacher and the students in which the teacher 
asked more open-ended questions and the students were given 
more latitude in how they expressed themselves. Not only 
could there be more than one right answer, as in Radio Lan- 
guage Arts, but these answers could take varying amounts of 
time to express because they entailed more thought and reflec- 
tion. 

The program designers met this challenge by developing a 
questioning technique that guided students in small increments 
through the problem-solving process. After each question, they 

FA" 



provided a musical interlude of 30 to 45 seconds for students to 
think about answers to the question. After the ir~terlude, the radio 
teacher either directed the classroom teacher tu select one student 
to answer the question, directed the students to discuss their 
answers in pairs, or did not request any vwal response. Then the 
radio teacher returned and said, "You may have answered ... ti 
followed by several appropriate answers to the questions and a 
bricf discussion of why those were the correct answers? 

The second chdenge was bo provide opporhniGes for &e 
students to conduct hands-on activities. The most trying compo- 
nent of this challenge was making the materials available. During 
the duration of Radia Science, its developers abandoned the effort 
to provide schools with standard science kits, because the materi- 
als in thaw kits, such as rnjimrs, had value outside of the science 
classroom and soon disappeared. Eventudy they helped teach- 
ers buiid their own science kits from materials found in their awn 
env~omenjh, such as fish-tin b8.tton-s that could be usedl as 
mirrors, and assorted pebbles that could be used both in classifi- 
cation exercises and as weigh& in measuring exerc 

The other component of the hands-on c nge was to guide 
students &TOU tiviaies and help them undem-d the phe- 

the radio program used several mhniques: 
Sometimes the radio teachers gave instructions directly to the 

to dlt;ant~mtxa& rn&t.i;ibfl and some they helped the class- 
room teacher give skpbybys&p instruetiow to Phe students. 
Some a "dry lab" was conducted in which Ule radio charac- 
k-teachers and students-participaw in the ac 
the broadcast lesson. Following the broadcast, c 
helped their own students repeat the activity u 
at hand. 

most students in g&es four tD six sienee cla 
1 education at the end of sixth grade, the 

Radio ScieMe staff believed it was just as b Qiea~h 
applied science as to teach basic cow*. Em-m feahred 
appficatiow with which the shdatls had ~hrd mperience, such 
as compost, litter, and soils. 

In the Radio Science proet  although the program designem 
were able to intab the principle of active learning, they bund 
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evers dav), U l e a  health team had 1- time to resFiew contfnt in the. 
~ a d i o    it he ma tics manner of distributed learning. Nunetheies. 
the new, single unit format allowed them to review earlier 
lessons from time to time. 

As the summative evaluation of the Radio Health program has 
not yet been completed, it is too soon to know whether the 
program has met its goals for instruction in the classroom. Nor 
do we know the extent to which students have applied what Ithey 
learned in the classroom to their health-related behavim at 
home, 

Radio for Environmental Education. In 1991 a project began in 
Costa Rica that uses radio to teach the national curriculum on the 
fourth and fifth grade levels in environmental education. Al- 
though it follows the interactive radio instFuctiom1 programs that 
we have discussed, the Costa Rica program has some s g 
differences. 

First, the program aims not only to teach basic ecological concepts 
in a systematic way (cognitive learning), but also to instill a 
positive atkihde toward nature, and to stimulate action by means 
of community organization. Next, taward these ends. the project 
broadcasts not only to children in school bat also to parents and 
other communiy members outside of school. Finally, the radio 
broadcasts do not "look and sound like" tfie interactive mnversa- 
tions of earlier radio math and language arts progtams. 

The projects in science, health, and environmental education have 
some notable similarities and differences in their interactive 
formats. Like Radio Health, Radio Environmental Education fias 
attitude and behavior change, as well as cognitive teaming. as 
objectives. But unlike Radio Health, the Costa Rica broadcasts do 
not stick closely to the conversation fomat Instead, they encour- 
age active learning by means of participation in real-life rather 
than classroom activities. As did Radio Science, the environmen- 
tal education proiect attempts to convey concepts (What is an 
ecosystem?). ~ u t  different horn Radio Science, it offers hands-on 
activities outside of the classroom rather than within it. 

In short, Radio Environmental Education in Costa Rica has 
departed substantially from the classic interactive radio insh.ur- 
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terns-attitudinal and behavioral change-rather than on i 6  
success in teaching cognitive skills. (The projrrt has vet to 
undergo a summative evaluation, so we do not know how r\*pll 
its goals have been met.) At the same time. because the projrrt 
endeavors to teach cognitive skilts, the learning principles cm 
which lessons are designed must be sound. The inshuetiom1 
designers need an expanded or modified set of principles that 
fit the new kinds of cognitive objectives they are teaching. \Ve 
will see in the following section instruction& princqles that can 
be useful in this caseu". 

Using radio for diflmmit audiences 

RADECO. As early as 1983, an interactive radio project w 
designed to reach children who had littie or no access to r 
RADECO, in the Dominican Republic, taught basic math and 
reading skills as well as some science and social studies, w 
were written into reading lessons. The curriculum was ba 
directlv on the national school cumcula. Math lessons reli 
heavily on those developed in Radio Mathematics in Nica 
but reading lessons were created especidy for RA 

The innovations in RADECO were not so much in 
the curriculum and radio instruction as in the se 
they were broadcast Foll~wing earkr experiences 
Cultural Popular (ACPO) in Columbia, where rad 
a format that was not interactive to teach children 
home, RADECO created an infrastructure of modest shelte 
built by villagers which were used as learning centers. 
congregated at these centers late in the day, when they w 
free of chores. Radioauxiliaries, or paraprofessional 
distributed print materials to accompany the radio 
turned un tht. radio, and did what they could to help s 
follow the radio lesson. This group structure and lea 
environment seems to work well and tu contribute to 
projects success in meeting instructional gods. 

Basic education fur addts in Hondws. As recentIy as I 
another interactive radio project has been initiated for ou 
school learners. In this case they are adults. Tfie basic edu 
tion interactive radio programs in Honduras teach math s 
that are based on (1) the mental math program designed 
school children in Honduras (see below), (2) reaiding and 



WnDny* M%W on M C S ~  lt%wm in kmguagg* a&% but mrbcflhkd fsrrr 
adults in Honduras. (33 civics and iegdlduncuratk- tducah~n~ 641 
family problems and values. and (3 )  populatiun a d  its ~f l ra .b  im 
heal&, rronomiis. and ttw envimnmcnt. L i k  RAfiECO. the prt+jr l 
mmbines radic~ ?SS;CFR~, print makrial. and assistawe ham a radkr- 
i-ommunit); monitor. 

With its diverse cumcub, =me of wKch is ckarl~ a~mhL"ta b & 
real-life problems and decisions encoun&rd br* adale  this H d n r -  
ras project faces some of tiw same challenges a i  do ~adio  ~ e a l t h  
and Radio Environmental Education. As an out-ofshwI~ pruqm. 
it must deal with the same organizational issues as GI RADEGO* 

Teacher training Interacti\re radio programs have used W 4 3  

strategies to train teachers. ( h e  striabegyp emaloyecf p 
means to meet the instructional goak set for sfudents, is to invdrv 
classroom teachers in the radio lesson. bv asking for their izsistta.nce 
in directing students' activities. Radio Language Arts u d  
strategy. and Radio Sci-e took it hrther by modeling for &;iochers 
good questioning techniques and encouraging them to uw 
techniques on their own. Both of these programs. as weH as most 
other interactive radio pro , have developed guides for 
teachers and supplemental broadcasts to aid them in using the 
broadcast and post-broadcast lessons. 

The other strategy is to use interactive radio lessons for the 
purpose of g teacEms. This was the strate 
during the To improve the skills of 
series of teacher training programs ( 
relied heavily on radio instruction but 
monthly sessions in which trainees met wia e 
The programs were ;tiad at &service teach= 
mary education was incomplete or 
cluded both basic subject matter 

In addition to their target audience, the Nepal radio pro 
differed from earlier models in several ways: 

5. The programs themselves were less in t eram:  they 
consisted mainly of short lectures foklow~d bu a kw 
questions that students were asked to answer. 

+ Trainees did not assemble to listen b radio ns. Great 
li 



were thus expted  tn tune ink, the mdio 
ts and work with the prink &~ak e=h 

r+*ek on their cwn. 

Udorbnately. the logistical difficulties 
assistance effort in Nepal, combined wi 
developing an institutional base for the 
immense chasm between program desi 
menta tion. 

Evaluations of these programs were only mildly poribit.efM and 
they probablv cannot be considered a fair test of the u e  of 
interactive radio instruction for teacher tra-g. Those 
working with the programs questioned whether trainees 
actually listened to the broadcasts on their own. and if they 
did. how strictiy they paid a p in the early 
years. the broadcast quality was poor, radio characters 
were not well developed. Plans for formative evaluation we~e 
severely compromised in impLemmtation. As a result. it is 
difficult to identify contributions of the Nepal teacher training 
programs to interactive instruction. 

More recently, interactive media - though not radio - have 
been used to train teachers in Indonesia and in Sri _ Pilot 
PrOgTamS h thew C O W ~ & ~ S  e q b ~ g  &e XIS&? 0f pI'ht 
materials, periodic contart sessionsI and audio cassettes to 
train teachers in subject matter and pedagogy. The programs 
are aimed in particular at helping teachers present student- 
centered instruction and manage multi-grade ciasrrooms. 

The audio-cassetk tapes introduce another new form of 
interactivity: Students are periodicdy directed to stop the 
tape and discuss answers to questions or problems with 
their peers and then to resume the tape, from 
receive comments 0x1 responses to questiom. 

Preliminary research has revealed that programs with more 
interactive sessions (contact sessions and written assignments 
hat are graded and returned) are more effertive than 
grams without these c~mponents.'~ 
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aiicsE Radio k~ SjiCmk*. in 
particular, it has k~il1me clear that tcncgunp, mltrJs %-am (rrtnn 
s u h e t  b subjrct and thewforr tcxhc'fi r.iust tu traihzl'm 

methods h hat a m  n ~ t  sspRific b s u b  t 

Tl8e evo lugon of i~ tmct io i fy  uyithin subjects 

a program to teach I 

education reform p-t 

To resolve some pmticaX 
agreed with the bfkistr). of Educabion to d 
teachers could use either -5th or w.itfi~af xeom 
books. This gave them am oppo-v to 
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iIrhile Radio MaChematics in Nicaragua taught childr6.m 8, w i v  t$ 

math problems using paper and 
Numbers taught mental algorith. It also aimed at gisPing 
children a better understanding of math concepts. which fa.iE- 
tated their transfer of skills to nonrou~e pmblems. Al&c>ugh 
the conversation form of interactivihr did not chang, tlk 
program succeeded in teaching students more about how to 
&ink through problems that involved math skills. 

The Family of Numbers (the Honduras program) differs fmm 
Radio ~athernatics (the Nicaragua program) in that it cumpk- 
men& the math taught in textbooks rather than substituting fm 
it. In addition. the Honduras program benefitPd from the 
experience of Radio Language Arts and Radio Science in pmvid- 
ing a more active role for the teacher and in using a d m t i c  
context for learning. 

Most recentlv, a radical new approach to *aching math by radio 
is being disckssed in South Africa. This approach is 
constructivist learning theon., which we diwuss in the foU g 
sections. 

Language. a decade after Radio Language 
Kenva, tea loped new language coursgsrSgS 
a ~panish Language course for elementary rhkl students m 
Guatemala whose mother tongues are Mayan h g u a  
other is an English language course for elementary 
students in the iownships of South Africa whcm mo 
are African languages. The approach to language tPac 
these interactive radio programs has taken a dramatic departurn 
from that used in Kenya. 

In Guatemala the Spanish language program is not 
fasbpaced question and response pattern of the au 
methexi hut on lessons that encourage students to sbuggle 
through utterances in a real-life context Radio is not u 
mass language lab. Instead, the dramatic power of dre 
is cakd to bring to life a context in which studenb can exp 
their OWTI thoughts and consbuct their own phns"".  
characters call on individual shidents tn perform an artivitv in 
the classroom rather tfian asking for a chorus of res 

other. Students" efforts are still reinfome$ hiv cso 



~ follo~~-up questions, but shrdent's responx5 an* rnysvltd~ tr B 

students to consmet 
teaming from 
a . 1  coherent mssa 
utes long; they consist of 20 minu- of segmenb dWaIopd 
initially bv Radio Kenya and 10 minutes of 
~atter are being createci to toown 

pte Learn languages and to give 
role in insbuction. The p 
make activities genuinely comm 

and is based on the 
ugh their effo* to 

olihers. 

The main ferahre of the heher's INW role iur the %a& M*m 
pro+t is h, manage students' ink 

the radio Zx, heract the 

tion. 

Trerids in recent uses of intPrcg&*wity 

w*hile*a 

decades have also mt;aBf.e 
radio ins$wc~tion. 

* Newsubpc-a. 
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and 0thr.r bask app 

appkations, we will lmk 
of whkh are subsm&Uy 
P 

less, IPO ntirtjger how 
andsequmecl. Rather. 
hwledge by internet- 

ing with the phpica1 and 
pathway to knowledge of each omenon isnnique. U 
computers, humans are not 
&at have been provided to them. Humans 

and they can create &eir own 
of the way the world is. 

e Piaget focused on horv children cons&-ucted h o w ~ I ~ f d i g e  by 
inkacting with theis phvsical environment, L n y g ~ 6 9  studied 
how they learned through interaction with o 
as well as teachers. Even if we cmaot 
same form and by &e same means as another " 
communica& with and learn from others. The media through 
which -we commdca& knowledge are words, numbers and other 
m b l i c  representations of our world. But these media are not 
r$tural and identical for all people in all p b .  They are artifacts 
of our cultural heritage, and have the ability to change 
and modify them. 73% is essen a social process in which 
participants construct new concepts- new knowledge - through 
interaction with others as well as from their phvsical a enrsiron- 
mat .  

The process of le-g is the process of dosing the gap bebeem 
one's "spontaneous concepts" (those fanned by means af his/her 
own everyday experience of the world) and "scientific concepts" 
(those developed through disciplinary knowledge). Vygotsky 
called this gap the "zone of proximal de~elopment'~ It is the 



interval be9veen what the learner knows independently and what 
knowledge he or she can acquire with assistance horn an instruc- 
tor or other more capable person, including a peer. 

Implications for instruction What does constructivist theory sa 
about learning in the classroom? The knowledge that the learner 
acquires is not the same knowledge as that of the teacher. Before 
students can use the knowledge generated by others to interpret 

information in 
new knowledge structures. Teachers are faced with 
of helping students start to develop their own base o 
so they can learn independently later on." 

In order to learn, students need an environment 
both stimuli to learn and tools and resources for lea 
rather stale observation takes on new meaning as we a 
students must construct their 
motivated to acquire new 
to use hem. New knowle 
the students own interest 
understanding. Second, they must have 
guidance in using the tools to construct new 
individuals follow different learning paths, 
and tools rnust be available. 

Guidance can come fiom 
scientific concepts and ab 
can provide direction an 
Guidance can also come 
aloud while deahg with prob 
influence each other's 'Lhinking 

The challenge for radio 

Both of the schools of co 
and constructivism - c 
as "transmitter" and 
embodied in muck 

the classroom. 



Additional principles for designing instruction. First, cogritive 
theory offers new guidance to curriculum writers of interactive 
radio instruction as we now know it, These build on the prin- 
ciples now used to engage students in active learning. 

+:+ Teach stratepes explicitly in subject coniexts. 

It seems that one differentiation between fast learners 
and slow learners is the ability of the former to develop 
their own learning strategies and the difficulty the latter 
have in recognizing when to apply learning strategies 
they have been taught. Thus, since the majority of 
students are not fast learners, teachers should instruct 
students in specific learning strategies. Such strategies 
vary from subject to subject, and within subjects, from 
purpose to purpose. Moreover, different strategies work 
better with some learner5 than with others. 

Some examples of learning strategies are (1) rehearsal, 
whereby the learner consciously repeats information over 
and over until it is learned; (2) means-ends analysis, 
whereby the student's steps toward solving a problem or 
reaching a conclusion are sequenced into minute explc- 
itly detailed steps; and (3) fractionation, whereby a 
complex problem is separated into smaller, simpler parts. 

Others might be called metastrategies, combinations of 
strategies into a routine method. Self-regulated reading, 
whereby the reader approaches a text with techniques for 
acquiring an overview, checking comprehension, and 
reading for a purpose is an example of a metastrategy. 23 

Another example is the following steps involved in 
solving a difficult problem: (1) reading or listening to the 
problem, (2) analyzing it, (3) exploring likely solutions, 
(4) planning an approach, (5) implementing the ap- 
proach, and (6) verdying the solution. People who have 
more mastery of a subject are more likely to devote the 
necessary time and attention to each of these steps. 
People with less mastery are more likely to shortchange 
the analysis and jump directly into implementing an 

I 
I attractive approach. 

*3 Help students to recognize their existing conshucts and to 
, k 





research has 
been critical in 

helping the 
instructionaZ 

designers predict 
what learning 

constructs 
students use. 

writer, problem solver or thinker. The h 
skills and strategies and the knowledge o 
them need to be developed. Througho 
instruction, students must be given occasions to stretch 
their understartding of their newly acquired knowledge 
through confrontation with meaningful problems to 
solve and decisions to make. The content of lessons must 
be chosen from among concepts that lend themselves to 
question and discussion because they are within the 
realm of experience of the students." 

This development in cognitive theory heIps to justify the 
need for abundant reading materials available to new 
literates. It also demands that the instruction in the 
classroom be constantly linked to the learner's environ- 
ment bevond the classroom, and that those Iinh be made 

J 

explicit 

f* Teach basic procedures to  become automatic. 

Mastering a new skill, whether it be a physical skill like 
kicking a soccer ball or a cognitive skill like solving a 
subtraction problem, requires that we perform the basic 
procedures of that skill automatically. Thus, as the 
soccer ball approaches, we kick it where we want it to go 

F9k 
#<, , 



without stopping to deliberately direct every muscle. 
When we subtract one number from another, we "bar- 
row" without reciting the process we are going through 
with each pair of digits. To use an analogy from com- 
puters, we call upon "macrost' to take us qllickly through 
each step of the procedure. In school, we expect stu- 
dents to master basic procedures in math so that their 
limited working memory is not consumed with thinking 
about number and letter identification but instead is free 
to focus on comprehension and problem solving. 

Each subject - science 
and language -has its own procedures in whit 
dents need abundant practice to make them au 

More radical adjustments. 
can perhaps enrich the interactive radio lessons curren 
developed, cognitive 
suggests a radically new vi 
teacher. The classroom becomes a critical en 
either foster or prevent lea 
one of facilitating studen 
Oansmitfing information. How can interac 
new insights into the nature of learning? 

6 Guide students in zoorlnng independ 
tasks and problems. 

Cognitive theory teaches us 
or her own lea 
must rely less on direct ins 
students and more on stru: 
individually and with pee 
any, students will have 
can converse with them 
but the radio teacher c 
think through answer 
time in discussing alternative approaches that indi- 
vidual students might be trying to use. The radio 
teacher can also engage the students in real tasks, such 
as writing letters to each other or recognizing real 
problems in their lives that require mathematicaf 
solutions. Because radio presents voices but not pic- 



htres, the radio can simulate the real world in a that 
enlivens the students' imaginations and makes that 
simulated u7orfd their own. 

'3 Make use qf the soclnl di nlens~ons of learning. 

If learning is a social activity, then the classroom should 
be a social environment that maximizes students' oppor- 
tunities to learn not only from tI~e teacher but kt,=; c c h  
other as well. According to constructivist theorists, when 
students talk to each other while confronting a task they 
reveal to themselves and to others their thinking pro- 
cesses. Those that lead to success are then adopted by 
other students working together to think through prob- 
lems; thinking becomes a social activity and one with 
social value. 

-3 Create a partnership between the radio teaclrer and the class- 
room Eeacl~er. 

An effective teacher needs to have so- "scientific" 
conceptual knowledge of the subject matter as well as the 
skiu to interact with students in ways that guide their 
thinking. Though manv teachers in interactive d a m  
rooms lack these skiUs and knowledge, the radio teacher 
may be able to coach the classroom teacher as well as &he 
students in activities that allow the classroom teacher b 
learn a coaching role while working with the students. 
The teacher's interaction with individuals, pairs or 
groups of students would allow students to engage in a 
social process with someone rvho knows more than thev 
do on the subject. The radio teacher can guide in the 
selection and presentation of learning tasks and problem 
and might be able to help guide the classroom teacher in 
monitoring students' attempts at problem solving. 

5. Help teachers and students assess what shrrlents h 

Cognitive leaming theory has thrown inb qu 
conventional approach to assessing stadent 
Successful instruction results in improvements 
dents' thinking processes, not simply in their 
tion of facts and procedures. Student a 



area in which even the most resourceful xhorois are 
struggling to improve. Though we cannot suggist how 
radio teachers might contribute to student assessment 
this challenge should not be overlwked. 

Current efforts to reform 

We mentioned that the language programs in both Guatemala 
and South Africa have departed from the model introduced in 
Kenya. Indeed, both have been strongly influenced by 
constructivist theory. In addition, educators in South Afric 
in the early phases of designing interactive radio instructio 
math based on constructivist theory. The experience of th 
teams will inform us of the practical challenges and solutions 

developing curricula based on current cognitive learning th 

Summavy 

We have examined the concept of "interactivity" u 
LeamTech projects in order to see how the 
instruction strategy has evolved since it was introduced in the 
Radio Mafhematics program in Nicaragua in 1974. We have 
turned to advances in learning theory since that time to see 
light recent theories can shed on designing effective inkrac 
instructional programs- 

The term "inkreractivity" was used to chara 
conversation of radio broadcasts in which students respond 
choms frequently to questions posed by the radio teacher. 
Subsequently, interactivity has included 
The value of interactive programs is 
engage the students in learning and (2) present 
lessons that allow the radio teacher to control the sequ 
pace of ieaming activities. Although interactive radio 
may not always "sound like Radio Mathematics it can be 
effective course of instruction as long as it adheres to this 
definition of interactivity. 

The forms of interactivity have changed becau 
quent to Radio Mathematics have prented new an 
challenges: materials require more latitude in students' re- 



sponses, the concepts being taught are more complex. shrdt!nb 
ted b apply what they have leamtd oubide nf ~e 

classroom. and teachers are given a more imprtant role in 
delivering the lessons. 

Recent advances in Learning dance to adapt- 
ing interactive radio bmction tD meet th 
tive learning theories focus on the shucture and proc: 
mind. They consider how leaearners create knowledge horn 
merging msrently held and new information. 

Cognitive leaming theory also offers nav principles; that can 
guide the development of interactive instruckion in suwtr like 
science and social studies as well as in math and language. 
Many of these principles apply to h6eracti,ve radio as we it  
nouv. 

C* Teach teaming strategies in ~ m t  ~0ntk~915;- 

8 Help students to rec their existing com-6nr- and 
to modify those with the arquisition of 
infloxrnation- 

*3 Provide meaningful links beween new ledge imd 
real pmbXemsJ concepts. and d&m- 

03 Teach bask pnxedurrs tD become auto-tk= 

Others suggest more radical changes in comxptu the mk 
of radio in the c 

-:* Guide students in working independen* bD 
through tasks and problems. 

*:+ Make use of the social dinwmiollls of lemming. 

6 Create a partnership between the radio Gmd & 
classnoom teacher- 

*% Help ieachers and students assess what -dm& hawe 
learned. 

Recent interactive propms have 
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practical steps it took towa 

But we are far fram unders; 
m tielacher can mast e 

an effective learning envimmmC, 

The efforts being made to 
b a d  on current learning 

than it has for many years. 
to contribute as d i r d y  to w 
hkriic~e radio hhruction. 
have oppo*tie 
the ducaBon af cmd~w 










