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FOREWORD
BY MICHAEL POTASHNIKAND STEPHEN ANZALONE

This study of Interactive Radio Instruction,
or IRI, helps us appreciate the accessibility and
effectiveness of radio as a tool for active learning
inside and outside of the classroom. It synthesizes
the knowledge and experience accumulated over
the past twenty-five years in the use of radio for
instructionin more than twenty developingcountries. While IRI is the main focus of the study, as
John Mayo points out in his introduction, it is by
no means the only method for using radio successfully in education. However, IRI has been
among the most widely used methods in the developing world, due in good measure to advocacy
and funding by USAID. Indeed, virtually all of
the IRI projects listed in this study have benefited
from some form of USAID support, with other
agencies playing comparativelyminor roles.

annual recurrent costs for radio instruction are in
the range of $2-3 per student.

Despite its successes, radio instruction, and
IRI in particular,has clearly not received the attention it deserves. Indeed, if there is any one failure of IRI it has been the inability of its proponents to develop or sustain a sufficiently broad
base of support among developing countries and
other aid donors. This is a great pity. Our hope is
that the examples providedhere of where and how
IRI has worked will spur the international communityto reexamineradio's potential and the particular methods that make it function effectively
as an instructionaltool.

We believe this studyprovides a balanced account of the successes and failures of the international experience with IRI. Avoiding easy generalizations,it situatesthe unfoldingof events in the
richness of local context. We are not serving up
simple verdicts or silver-bullet prescriptions.
Rather,readersare remindedthroughoutof the need
for a long-range vision toward matters of implementation,ownership,and institutionalizationduring the length andbreadthof complexprocessesof
educationalreformand innovation.With suchconsiderationsin mind, we hope that readerswill find
this studya useful addition to the literatureon the
developmentof educationin developingcountries.

Radio is clearly not a substitute for computers or the Internet. If schools or communitylearning centers can afford computers they should by
all means acquire them. However,in much of the
world, computers are not going to become available anytime soon-especially in more remote
sites. Thus, radio continues to offer these schoolaged studentsand adult learnersthe only real possibility of enrichment from the world outside.
Moreover,recent advances in the developmentof
low-cost, windup radios and digital radio transmission to large populationspromise to bring even
more attractive and affordable options for using
radio in remote sites in the coming years.

While IRI is in no sense a panacea for all of
the problems facing education, it has certainly
shown itself to be an effective tool to improve
educationalquality in the classroom at an affordable cost. There is no more cost-effectivemedium
than radio for reaching learners inside and outside of classrooms in remote areas. While estimates vary from place to place, most indicatethat

We are indebted to the contributors to this
study, who count among the world's leading authoritieson radio instruction.Alan Dock, a senior
education specialist currently working for the
World Bank in Chad, is a Zimbabwe national. He
designed radio programs for science education
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while teaching in Zimbabwe. and later worked in
Africa and Asia on distance education. John
Helwig, a consultant living in Costa Rica, worked
extensively for USAID in Latin America and for
the World Bank in Central America. He is intimately knowledgeable of the use of radio in education,havingprovidedtechnicalsupportfor many
of the IRI projects in Latin America. John Mayo,
dean of the College of Communicationat Florida
State University,has been for the pasttwo decades
one of the foremost intemational interlocutors in
the area of communicationfor development. The
other contributors, especially Andrea Bosch and
Stuart Leigh, also have direct knowledge and experience with the use of radio in the classroom.
Douglas L. Adkins, an economist and consultant
to the World Bank's Education and Technology

Team,has done extensiveanalysis of the costs and
affordabilityof education technology.
The World Bank's Education and Technology
Team and USAID's ABEL2 Project are pleased to
havecollaboratedonthisundertakingandlookforward
to receiving reactions from interested readers.
Michael Potashnik
Head, Education and Technology Team
Human Development Network-Education
The World Bank
Stephen Anzalone
Associate Director, Technology
ABEL 2 Project
Education Development Center
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1. RADIO'SROLE IN EDUCATIONAND DEVELOPMENT:
INTRODUCTIONAND OVERVIEW
BY JOHN MAYO

HISTORYOF DIFFERENTTYPES OF RADIO
EDUCATION

Radio broadcasting, which began on a large
scale in the 1920s,has proven to be a universally
popular and adaptable form of mass communication. Across the globe, no other mass mediumhas
attained comparablelevels of audience saturation
and acceptance.Even in technologicallyadvanced
societies where television has become people's
primary sourcefor news and entertainment,radio
remains a vital source of information. It has retained such influence because of its credibility,
portability, and relatively low production and distribution costs.
Although large nationally and internationally
sponsored radio networks have existed for decades, radio remains a locally owned and operated institution in many societies.For this reason,
community broadcasters are able to provide information and entertainment programs in listeners' mother tongues and in ways that meet the
needs of illiterate individualsas well as those with
little or no formal education. By the same token,
radio is still an essential tool for promoting literacy and basic education at the grassroots level.
In developing nations, both public and private
agencies rely on radio to disseminate news
about agricultural,nutritional, health, and family planning innovations. The costs of such ac-

tivities compare favorably with other methods
traditionally used to increase public awareness.

Numerous radio education strategies have
been developed in recent decades to address
citizens' demands for information, education,
and entertainment. Such strategies have attempted, inter alia, to:

* disseminate information and advice necessary

for people's survival and wellbeing (such as
weather and crop conditions; and agricultural,
health, nutritional, and family planning innovations; and radio forums in North America,
South Asia, and West Africa);
* persuade people to adopt, alter, or discontinue
specific behaviors (such as social marketing
campaigns promoting the use of condoms as
well as other means to contain the spread of
HIV/AIDS and other sexually transmitted diseases in Caribbean, African, and Southeast
Asian nations; and "info-tainment" and "edutainment" initiatives in the Philippines, Nigeria, and Mexico that incorporate family planning messages within hit songs, soap operas,
and other popular radio formats);
* raise public consciousnessand stimulatepopular action in support of national, regional, and
local development initiatives (such as social
mobilization campaigns for literacy, family
planning, and rural health in Cuba, China, and
Tanzania; and community/religiousradio stations throughout Latin America and the Philippines);
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* expand access to education and training, both
in and out of school(suchas Australia's Schools
of the Air; radio schoolsin Latin America; and
teacher training at a distance in Tanzania,Zimbabwe, Nigeria, Nepal, Indonesia, Sri Lanka,
and the Dominican Republic);

lives andcircumstances.Depending on their aims,
e.g., information dissemination,attitude change,
or behavior change, program sponsors also may
be required to provide supplementary incentives
and resources,without whichlisteners may be unwilling or unable to act upon broadcast appeals
alone. Experience suggests that listeners will become frustrated, cynical, and eventually inattentive if they are unable to obtain the resources
needed to implement and sustain recommended
changes at the local level. For this reason, radio
must be considered as but one component of an
effective development communicationprogram.

* enrich the quality of schooling by providing
teachersand studentswith learningexperiences
and resources that are not availableat the local
level (such as school broadcasting services in
England and many other Commonwealth nations); and
* raise student achievementin specific academic
subjects via broadcast lessons linked to other
pedagogicalinnovations,includingrestructured
curricula, teacher guides, and student
worksheets (such as interactive radio instruction, or IRI, projects in Nicaragua, Kenya, the
Dominican Republic, Lesotho, Venezuela,
South Africa, and other countries).

For the reasons outlined above, multichannel
communication systems have been favored over
single channelones in recent years.However,such
systems tend to be more difficult and expensive
to design, manage, and evaluate, especially when
coordinationamong a variety of developmentsectors or media organizationsis required. Management problemsare compoundedwhen, in addition
to overseeingthe design anddelivery of messages,
broadcasters try to link their programs to the demands and expectations of development workers
in the field.

Although such strategies have used radio in
many differentways to achieve many differentobjectives, the success of such endeavors over the
years has produced a convergentset of lessonsfor
the future. One lesson may be summarized in a
simple but frequentlyignored maxim, which is to
"Know thy audience!" Effective radio programs,
i.e., those that attract and affect listeners in prescribed ways, generally are based on extensive
target audience research. With an awareness of a
particular audience'sknowledge,attitudes,behaviors, and listening habits, program designers can
developprogramsthat conveyinformationin comprehensible, compelling, and culturally appropriate ways. Of course, preproductionresearch can
never resolve all the questions and uncertainties
program planners may have concerning a target
audience's likely interests and motivations. For
this reason, pretesting of messages, monitoringof
local receptionpatterns, and measurement of program impacts are activitiesthat correlate with effective developmentbroadcasting.

With respect to education, both in and out of
school, radio has proven to be an effective development tool in a wide variety of settings. It has
not been the panacea many of its early champions
envisioned, however. In fact, throughout most of
its history and in most of its applications, radio
has been assigned only a secondary role in the
classroom.Three distinct uses of radio for primary
educationare highlightedin the followingsections.
Schools broadcasting
The British BroadcastingService,or BBC, inauguratedits originalschoolsbroadcastingservice
in 1924.It provided only a few hours of programming per week and its use was dependent on the
voluntaryparticipation of schoolheadmasters and
teachers.The broadcasts complementedthe work
of local classroom teachers and were designed to
introduce studentsto the world beyond their classrooms. This was accomplished through storytell-

Successfulprograms provide inforrnationthat
audiences perceive to be of value to their daily
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ing, dramatizations,interviews, and other stimuli.
Adaptations of this pioneering approach to radio
educationhave been made throughout the British
Commonwealth and in many other nations.
Schools broadcastingis found in countries where
television and other electronic media are not
widely available. However, such services have
never borne-nor have they been expected to
bear-the major burden of instruction. By the
same token, they have rarely, if ever,been closely
associated with or held accountable for the
achievement of specific learning objectives.

jectives: (2) design flaws stemming from ignorance of the target audiences' (studentsand teachers) abilities and expectations; (3) reception
difficulties due to faulty transmission and erratic
power supplies; (4) scheduling conflicts; (5) receiverbreakdownsand lack of repair facilities; (6)
insufficient feedback; and, perhaps most significantly, (7)lack of supportstructureswithinschools
or other community institutions to reinforce the
broadcast lessons.

Radio schools

In 1974 Stanford University's Institute for
Mathematical Studiesin the Social Sciences,with
financial support from the U.S. Agency for International Development (USAID), launched the
Radio Mathematics project in Nicaragua. Members of the Stanford team and their counterparts
in Nicaragua's Ministry of Education were determinedto avoid the pedagogicaland logisticalproblems tilat had undermined previous attempts to
teach primary school mathematics by radio. The
teamadopteda robust curriculumdevelopmentapproach derived from programmed learning principles and techniques. The model incorporated
extensivepretesting as well as other forms of formative evaluation.

Interactive radio instruction

The goal of extending primary education to
the isolated rural child and to small numbers of
such children organized into listening groups was
first achieved by another form of radio education
begun in Australia in 1951.Schoolsof the Air initially could be considered a means of correspondence education or a form of home schooling
augmentedby regular radio contacts between distant teachersand students.Keyto thismodel's success were careful planning and organization.
Printed worksheets in support of radio lessons
were consideredessential, enablingchildren to see
the words they heard on the radio and to review
illustrationsof conceptsthey wverebeing presented.
Typically, children completed written exercises
during or immediatelyafter each broadcast; then
parentscheckedtheir work to ensurethat adequate
learning had occurred. In this way, vital feedback
loops were maintained between students and
teachers and between teachers and parents.

Unlike other radio projects, Nicaragua's
broadcast lessons were designed to provide most
children's day-to-daymath instruction.Interaction
between students and the radio instructors was
encouraged by providing time within the broadcast lessonsfor the children to make oral, written,
and physical responses such as raising and clapping hands. Over time, the project's leaders allotted more time for suchresponses, sensingthat they
were instrumentalin holding the young students'
attention and reinforcingtheir learning.

Adaptations of Australia's pioneering model
of radio education have been tried in many nations over the past half-century.Radio, and more
recently television, has appealed to policymakers
concerned about the poor quality of primary and
secondary schools. Lessons have been produced
and transmitted with the intent of improving students' academic achievement;unfortunately,such
efforts have not been successful in most cases.
They have failed to achieve the benefits anticipated by their sponsors for a variety of reasons,
including: (1) vague and unrealistic program ob-

Classroom teachers were responsiblefor preparing students to receive the radio lessons and
for following up on lessons. Teachers received
printed guides, which provided instructions and
examples of how concepts presented in the radio
lessons could be reinforced locally.As the project
grew, so were the roles and responsibilities of
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classroomteachers enlarged. Although the radio
lessons had been designed originally to overcome the teachers' deficiencies, it was discovered early on that teacher enthusiasm for the
project contributed significantly to studentlearning. For this reason, teachers were encouragedto
intervene directly when students had difficulty
comprehendingthe radio lessons.

of needs, including adult education. The nature,
success,and lessonslearnedfrom suchexperiences
are discussed in the remainder of this report.
THEPURPOSEANDSTRUCTURE
OF THIS
REPORT
IRI projects have been launchedin more than
twenty countries since the IRI methodology was
first tested in Nicaragua in 1974. Fresh adaptations and applicationsof IRI continue to this day
and can be found in Asia, Africa, and Latin
America. Such efforts are being supported by national and international agencies, both public and
private.At the same time, questions persistregarding 'why so many IRI initiatives have been short
lived and, specifically,why so many have not survived the critical passage from pilot project to operating system.

Rapid and focused feedback was another innovation introduced by the Radio Mathematics
project.Normally,instructionalmedia projectsrely
on a lengthy strategy of development, pilot testing, and revision to validatenew curricula.In fact,
such a strategywas used initially in Nicaragua to
help establish the radio lessons' basic content.
Once daily broadcastingbegan, however, the researchersrealizedthat they could not rely on such
an approachto detector correctweaknessesin their
instructional system. It simply was too cumbersome and required too much time. Eventually,researchersdeveloped rapid assessmentprocedures
for obtaining studentperformance data. Such procedureswere linked to a flexible productionschedule, thereby permitting feedbackfrom the field to
be used much more quickly than it had been in the
past. In this way, learningproblemswere detected
earlyenough for midcoursecorrectionsto be made
in the course of a semester.

In the chapters that follow, Alan Dock and
John Helwig have assembled a series of essays
that offer a provocative and encouraging review
of IRI's promise andperformance.Chapter 2, "An
Overview of IRI Experience to Date," distinguishes IRI from other forms of radio education
and distance learning and highlights the components of the model that have stood the test of time
as well as the diverselearning objectives and conditions that have governed its use. Chapter 3,
"Brief Case Studies of Six IRI Initiatives," presents brief studies of projects in the Dominican
Republic, Lesotho, Bolivia, Honduras, South Africa, and Venezuela. The cases were chosen to
present IRI's geographicdiversity,flexibility,and
the variety of socioeconomicconditionsin which
it has been tried. After presenting caps-ulehistories, the authors discuss candidly the reasons for
each project's endurance or decline over time.
Chapter 4, "Effectiveness and Methodology of
IRI," weighs the evidencefrom many studies that
have examined IRI's performance vis--i-visspecific teachingand learninggoals. The chapter also
evaluates IRI's overall record in increasing educationalopportunitiesfor girls' accessand isolated
rural learnersand improvingthe overall efficiency
of educational systems.

In February 1978, the Radio Mathematics
project entered its fourth year. At that time, students enrolled in pilot classes (grades 1 through
4) were preparing to receive their math instruction by radio. The project was suspended, however, when political unrest intensified and school
calendars were suspendedfor days or weeks at a
time. Although radio math broadcasts never resumedfollowingthe end of hostilities,the project's
initial success created a powerfullegacy, so much
so that in the intervening years a number of nations have imported Nicaragua's radio math lessons in toto for use in their own primary schools.
Others have adapted the project's IRI model, including its innovative program development and
evaluationtechniques.Still others have expanded
the original IRI model, using it to meet a variety
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Has IRI proven to be a cost-effectiveinvestment compared to other educationalinnovations?
What have been its sources of support, both domesticand foreign? Are such sourcessustainable?
Is IRI an affordable investment within small as
well as large systems? If so, under what conditions? The historical cost analysis presented in
Chapter5, "Cost and Finance," providesconvincing answers to the above questions, along with
insights concerning what are likely to be the
sources of support for future projects and the best
means for insuring adequate cost recovery.

the hallmark of success. Six internal and five external factors are identified that govern the
sustainabilityof IRI programs. These factors, it is
noted, have determinedthe fate of many other educational innovations and reforms as well.
Chapter 7, "A Paradigm Shift in the Delivery
of Education,"concludesby addressing a number
of issues noted briefly in this introduction, e.g.,
radio's future role in development,the advantages
of multichannelcommunicationstrategies,and the
rationale for investing in research-based instructional materials. Also considered in this chapter
are ways in whichIRI's power and influencecould
be augmentedin the future, including the creation
of more generic learningmaterials, better orientation and training of teachers as well as local support staff, and the use of enhanced technologies,
including satellites and windup or solar-powered
radio receivers, to increase coverage and improve
access among poor and isolated audiences.

Chapter 6, "Success and Sustainability,"returns to the six case studies with an eye on both
the past and the future of IRI. Addressing thorny
issues pertaining to project sustainabilityand the
impact of IRI in different countries, Chapter 6
suggests that maintenance of net benefits over
time, rather than the survival or continued existence of particular projects, should be considered
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2. AN OVERVIEW OF IRI EXPERIENCE TO DATE
BY ALAN DOCK AND JOHN HELWIG

tion, early childhood development, and adult basic educationfor learners of all ages. In each case,
the series has been designed by local specialists
specifically to capture the interest of the leamer
and to meet learning objectives in that country.
Twenty-five years later, interest in MRIdoes not
appear to be waning.'

WHATIS IRI?
IRI, a methodologydeveloped to turn a typically one-way technology into a tool for active
learning inside and outside of the classroom, continues to be an attractive educational strategy in
developingcountries twenty-fiveyears after it was
first used. The original model for teaching mathematics through IRI was created in Nicaragua by
a team from Stanford University in collaboration
with Nicaraguaneducatorsduringthe early 1970s.
The team soughtto combinethe low costand broad
reach of the radio medium and a clear understanding of how people learn. Since that time, at least
twenty countriesaround the world havedeveloped
IRI programs for a variety of subjects, audiences,
and learning environments. Many of these programs have been sustainedfor ten years or more.
The methodologyhas been expanded and adapted
to different levels of math, science, health, English, Spanish, Portuguese, environmentaleduca-

M

l

IRI may be describedas interactive lessons in
which an extemal teaching element, deliveredby
a distant teacher through the medium of radio or
audiocassette, is carefully integrated with classroom activities carried out by the classroom
teacher and learners. Within this structure,the distant teacher carries the main weight of the teaching, and directs learning activities (such as
exercises, answers to questions, songs, and practical tasks) that take place during carefully timed
pauses in the audio script.The classroomteacher's
role is often to facilitate the lesson,give individual
assistanceto leamers, and provide followup support after the audio component is finished. In
some programs, such as those for languageinstruction, the classroom teacher's role is exh9 Il .i __panded
to include periods of teaching.
WHAT MAKES IRI DIFFERENTFROM
OTHER DISTANCE LEARNING
PROGRAMS?

IRI is distinct from most other forms of distance educationin that its primary goalhas been
to improve educational quality. Unlike many
distance learning programs that are primarily
designed to address access issues, IRI was first
'Andrea Bosch, Interactive Radio Instructiow:
Twenty-Three Years of Improving Educational Qualitv.
Education and Technology Technical Notes Series, Vol.
2, No. 1 (Washington,DC: The World Bank, 1997).
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used as a classroom tool to counteract low levels
of teachertraining,poor achievementamonglearners, and limited resources. While IRI has demonstrated that it can be used to expand access and
increase equity in both formal and nonformaleducational settings (see Chapter 3), it retains an emphasis on quality improvement through a
development strategy and methodology that require activelearning,attentionto pedagogy,andformative evaluationas an integral part of its design.

pect of the design, therefore, is the reliance on
audience research, participation, and formative
evaluationto ensurethat the lessons are engaging
andrelevant and that learners can achieve the educational objectives. Preparing an IRI series, program planners change the format, activities, and
pauses in each program with each cycle of feedback and observation.
Instruction by radio is interactive when students actually interact with radio characters who
"teach" subjects such as mathematics,science, or
language. Duringa twenty-to-thirtyminute broadcast, children may interact as many as one hundred times with the radio instructors. The radio
lessons are divided into several segments, and in
a daily lesson new material may be introduced in
one segment, while previously introduced material may be reinforced through new exercises.
Short stories, songs,physical exercises,and games
are used, as well as regular interactive dialogue.
Lessons are designed to be upbeat, challenging,
and happy episodesfor the student. The common
elements of all IRI programs are systemicinstructional design, rigorous formative evaluation, and
a learner-centered orientation that aims to build
delight in learning.

A second distinguishing feature of the IRI
methodologyis its requirement that learners react
to question prompts and exercises through verbal
and physical responsesto radio characters. It also
frequently includes group work and physical and
intellectual activities while the program is on the
air. For both the teacher and student, the lesson
becomes an immediate, hands-on, and experiential guide. Short pauses are provided throughout
the lessons-after questions and during exercises-to ensure that students have adequate time
to think and respond. Interaction is also encouraged between teachers and learners as they work
together to conduct short experiments, do activities, and solve problems usinglocal resources and
imaginative situations and stories.2

HOWIS AN IRI PROGRAMDEVELOPED?

The pedagogy of IRI is more deliberate than
active learning alone. IRIseries guide participants
through a progressionof activitiesrelated to measurable learning objectives. Educational content
is organized and distributedacross lessons so that
learningbuilds upon previousknowledgeand new
learners can more easily construct an understanding of the subjectbeing taught.Activitiesand problems are first modeled by radio characters so that
teachers and learners have an idea of the process
they are undertaking and of the skills and support
that may be required. All these elements are knit
together through story lines, music, characterization, and other attributes available through the
audio medium.

Once a specific need for quality enhancement
in a particular system has been identified, and the
decision madeto employ IRI, the programhas two
phases: the development phase and the sustained
implementationphase.The developmentphase involves planning, scriptwriting, radio production,
and piloting of the programs. Investment during
this period requires financing a developmentstaff
of scriptwriters,radio technicians, actors, musicians,producers,trainers,evaluators,and managemeni-personnel; purchase or rental of radio productionfacilities;purchase of productionsupplies;
purchase and distributionof radios to schools and
tapes to radio stations; printing and distribution
of trial materials; staff and teacher training; transportation and per diems for promoters, trainers,
and evaluators;transmission time for radio broad-

IRI programs are tailored specificallyto particular audiences and situations.An important as2

Bosch, op. cit.

(1997).

casts; and often, purchase of technical expertise.
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Funds from developmenitagencies such as
USAID, United Nations agencies, or one of the
developmentbanks are often sought to cover most
developmental costs. International assistance is
usuallyextendedfor an initial period,duringwhich
the IRI program is developed, piloted, or tested,
and becomes operational in a substantial number
of classrooms. During this phase, the effectiveness of the program is tested, in terms of learning
gains as well as teacher acceptance and support.
Increasingly, the initiative for beginning an IRI
project is being taken by the country itself, and
external assistance, either technical or financial,
may be sought only after developmenthas started,
e.g., the Venezuelaproject (see Chapter 3).

The original raison d'etre for IRI is contained
in the above set of conditions, but over the years
this perception has changed to the point where
teachers recognizeIRI as a valuable tool in itself,
providing inputs that are both unique and effective in capturing and holding learner interest.
WHEREHAS IRI BEENUSED?
Table 2-1, which lists IRI projects that have
been implementedor are being developedin over
twenty countries, makes it obvious that USAID
has been the main proponent of IRI since its first
use in 1974.The agency began supportingthe use
of educational technology in the late 1960s, and
has sponsored projects endeavoring to introduce
educationaltelevision. In 1973,as the result of a
congressional amendment to the Foreign Assistance Act directing the Agency to concentrateits
efforts on the "poor majority"of the world's least
developed countries,USAID refocused its efforts
on the lowercost alternativeof radio and set about
reinventingeducationalradio for the poorest children in the poorest nations of the world. In recent
years, other donor agencies and lending institutions such as the World Bank have become interested in supporting IRI.

The sustained implementationphase depends
on commitment from governments, donor agencies, teachers, and students. This comrnitmentin
turn depends on a number of policy and design
factors that will be discussed in Chapter 6.
WHYUSEIRI?
IRI can be used as an alternativeinstructional
methodology when:
* subjectsor topicsare not taught by conventional
methods (use of media as the sole means of instruction);

HOW SUSTAINABLEIS AN IRI PROGRAM?

As noted at the beginning of this chapter,IRI
has been used in at least twenty countries over a
period of twenty-fiveyears. Most of these projects
have been shown by careful evaluation to have
achieved their goals. However, of the projects
whose externallyfunded lives are over, only a few
more thanhalf are still fully operational.Research
by a number of independent agencies over the
years, some of whichis summarizedin Chapter4,
has clearly shown substantial learning gains for
IRI beneficiaries across a wide range of designs
and implementation climates. Each project has
provided learner support that has significantly
improved the quality of the teaching environment
and the understanding of the student. If, in the
majority of countries listed, the need for quality

* subjects or topics are not currently taught well,
or students require reinforcement or remedial
instruction (use of media to improve quality);
* subjects or topics are studied by only a small
number of students,and larger textbook development and teacher education programs cannot be justified (use of media as a last resort);
* there are not enough teachers for a subject or
topic (use of media to increase access); or
* there is a need to reinforcedirect instructionby
providingpracticeto the student, or motivation
to persevere, in a mix of media and conventional instruction (use of media to enhance

classroom support still exists, why are only half
of the programs still operational?

learning).
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Table 2-1: IRI programs that have been implemented or are in development
Country*

Principal funder

Year
begun

Project title

NicaraguaUAD174

RdoMh

Bolivia
UADBlva
Bdivia
UADBivia
Bolivia
USAID/Bolivia
Bolivia
USAID/PVO
Bolivia
USAID/Bolivia
Lesotho
USAID/Lesotho
Doinean
0Republeic00-X
USAID
-jtjVt00S
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Dominican Republic
Dominican Republic
Costa Rica
Costa Rica
Costa Rica-000 -X0

1993
1997

Hlondura-s

World Bank
MOEs
World Bank
USAID
-USADCosaS Rica

aoMt
Rado Healtvi

1992

1994
Early Childhood Development I: AJARI
1995
Early Childhood Development II: AJARI Bolivia
1997
Maternal Child Care
1987
Let's Learn English
1j00098100
;00 -RadioAsited Communistyasic Educat0ion 0

Teacher Training
Eng]ish in Action (each country developing its own
version from common master plan)
Mental Arithmetic: The Numbers Family
Environentl; Euaon
0
;i
0 0

1989
1991
--

000U>1+USAID/Hondur0000las
019920

Adult Basic EducaeM<0jtion.je0igWE00 00000000)
0

PapuaiNewGuineaS - 0000UG;
USAID/PN0 00;0000000I98600;
1
tI-0i lRT
ScieneEducation

000;00000j0000
0000j00000j
0i000

Ecuador
Ecuador
South Africa

USAID/Ecuador
ABEL/Plan Int'l
USAID/SA
OLSET

1988
1997
1992

Radio Math Pilot
Early Childhood Education
English in Action

Guatemala
El Salvador

USA[D/Guatemala
USAID/El Salvador
IADB
USAID/Pakistan
Asian Dev. Bank

1990
1992
1996
1992

Radio Math and Radio Spanish
Mental Arithmetic (adaptation of Honduras series)
Radio Spanish program to begin in 1998
English in Action
Radio Math program to begin in 1999

ADB
Unicef
USAID/Nepal

1993
1996
1997

Civics, Math, Teacher Training (no information)
Early Childhood Education
Rural.Health Worker Training

Pakistan

IndonesiaGovernment
Nepal
Nepal

*Note: programs in countries in bold type are examinedin Chapter 3.
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AN OVERVIEWOF IRI EXPERIENCETO DATE

The facts suggest that the success of an IRI
program in the classroomand unambiguouslearning gains do not of themselves assure
sustainability. One important aim of this book is

The descriptions of the programs provoke
questions about the role of aid agencies and governments in launching and sustaining an IRI
project and about the systemic problems inherent

to address the question by identifying some of the
structural, management, financial, and political
factors that govern the sustainability ofeducation-

in the development of any project. Partial answers
are suggested in the discussion that follows. An
analysis of effectiveness, costs, and factors con-

ally successful programs.

trolling success and sustainabilityare the subject
of later chapters.

To provide an informed basis for discussing
the strengths, weaknesses, effectiveness,
sustainability, and future applicability of IRI,
Chapter 3 describes the development and implementationof six representativeprojects. The sampling of projects has been chosen with reference
to the historicaldevelopmentof IRI, its geographical distribution, and the reasons for a project's
success or failure.

This plan, the authors hope, will provide an
adequate review of IRI for countries intending to
introduce a project into their own education system. Plannerscan comparespecificprograms with
their own countries' particular circumstances,
move on to the more general analysis of IRI as a
learningsystem,and then proceedwith knowledge,
confidence,and an awarenessof the key issues that
must be addressed to achieve long-term success.
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3. BRIEF CASE STUDIESOF SIX IRI INITIATIVES
BY JOHN HELWIG, ANDREA BOSCH, AND ALAN DOCK

dents received nonformal short lessons in math-

ematics and Spanishthat raised their test scores
to approximatelythe same level as students in
formal schools. Because the project has been
~~~sustained
for almost seventeen years, the total
populationreachedis nowclose to 140,000(this
figuredoesnotincludeotherlIRiprogramsbroad-

K

cast for math in the Dominican Republic). Much

has already been written about this program,
so the format and methodologyof the lessons
will not be described here in any great detail.

RADECO, the longest living IRI project, was
initiated in 1981, went on the air in early 1983,
and is still broadcasting to rural communitiesin
the southwesternregion of the DominicanRepublic. The original RADECO programs were de-

Duringthe planningstage and the first years
of the developmentphase, the USAID project
office had very little formal contact with the Dominican Ministry of Education (MOE) central or
regional office staffs, and went about identifying
and organizingRADECO centers in communities
without schools, recruiting local "radio auxiliaries" and supervisors, writing, producing, and
eventuallybroadcastingand evaluatinglessonson
its own. During this period, the project was opposed by factions in the National Autonomous
University, the teachers union, and the MOE.
Much of this opposition was due to the project's
establishment in the city of Barahona, which is
200 kilometers from the capital city of Santo
Domingo, and the feeling that MOE, union, and
university leaders simply did not know what was
going on. The project's lack of coordination with
national bodies was particularly significant. Another large IRIproject in Kenya had failed due to
a lack of consultation with the MOE on how to
make the project's and the MOE's goals consistent. Without this dialogue, the MOE would not
accept ownership of the project, nor responsibility for recurrent costs. To achieve an impact, it

signed for a small and very specific population of

was important that the project in the Dominican

approximately 8,000 students per year. The stu-

Republic did not repeat these mistakes.

DOMINICANREPUBLIC:A SMALL
EXPERIMENT
THATPLANNEDFOR
INSTITUTIONALIZATION
Followingits 1974Nicaraguaand 1980Kenya
IRI programs, USAID decided to developexperimental nonformal IRI projects to determine
whether they could provide low cost substitutes
for traditional schooling. The projects were conceived as stopgap measures that would quickly
provide schooling in places where there were either no schools or no trained teachers. In 1981,
the Agency decided to expand this effort and, after conducting a survey in several poor nations,
chose the southwesternregion of the Dominican
Republic to launch the Radio Assisted Community Basic Education (RADECO) program.
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In 1983, a new project team began focusing
on the project objective of institutionalization.A
coordinating committee was formed, headed by
the secretaryof education,andincludingthe MOEappointed project director, the head of the MOE
media division,the contractor's chief of party, and
the local USAID Human Resource Divisionchief.
In 1984,the technical division (scriptwritingand
radio production units) was moved to the capital
city, dramatically improving dialogue with the
MOE and the chance of sustainability.The evaluation and supervisionunits remainedin Barahona.

changes in the national curriculum. Official approval to prepare new national curriculumguides,
testing materials, and textbooks is pending, but
IRI methodologyhas been criticized as out of line
with constructivistlearning theory. It is also possible that the original need for the IRI prograrms
has changed. Since RADECO began broadcasting in the southwest region, schools have been
built and staffed in many of the communities it
originally targeted and where RADECO centers
continueto function. Today,many children attend
regular school in the morning and RADECO centers in the afternoon.

These and other long-term efforts to coordinate with the government and other national
groups led to a December 1985internationalconference cosponsoredby the MOE and RADECO,
at whichthe secretaryof educationannouncedher
complete support for the innovative educational
program. By this time most of the dissenters had
changed their minds and now supported
RADECO. Shortly before the technicalassistance
team departed in late 1986, the MOE received
approval for inclusion of a line item in its regular
budget to cover RADECO's recurrent costs. The
entire RADECO staff-scriptwriters, radio productionpersonnel, field office staff, and radio auxiliaries-were paid through the regular MOE
payroll starting in 1987. Transmission costs on
local radio stations, rental of the field office, office expenses,vehiclemaintenance,travel,and per
diems were also paid for by the MOE. Finally,
under the MOE line item, RADECO also negotiated an agreementwith the government-ownednational radio station for no-fee broadcasts.

To date, the MOE has not conducted a study
to determine the relevance of the existing
RADECO centers. Neither has there been an attempt to move RADECO operations to other regionsof the country wherethere mightbe a greater
need for the program. The MOE has a congressionally approved contract with Radio Barahona
that guarantees broadcasts, and a budget line
guaranteeing that RADECO centers may con3tinue to operate. The RADECO supervisors and
radio auxiliaries are on the MOE payroll. In summary, the program appears to have been institutionalized,has a well-entrenchedbureaucracy,but
is operating under circumstances whe.re its relevance is under debate. The question thtusarises,
when the objectives of a project have been
achieved, should it change its focus to other regions or applications?
Lessons from the Dominican Republic
* IRI should be monitored and adapted to conformto prevailingeducationmethodologies;the
continued importanceof the program shouldbe
assessed in the context of a gradually evolving
system,in particular to sites where it is applied.

In 1994, the governmentof Taiwandonated a
radio transmissionfacility to the MOE. The facility was set up in Santo Domingo, and the present
broadcast of Radio ARED (Educational Radio)
covers the greater metropolitan area, reaching
about 45 percent of the country's population.

* Institutionalization of the program should be
planned for during the development stage, including staff and broadcast costs.

In spite of firm political support and the establishment of a sound financial footing,
RADECO is now encountering new obstacles,
among them the recent trend to adopt
"constructivist learning," which is prompting

* In some circumstances, IRI is an appropriate
tool to cater to the needs of even a small specific population.
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LESOTHO: SUSTAININGIRI FOR A DECADE

deed ready to learn. The program has survived

THROUGHTAXLEVIES

because the country is small, the education system remains centralized, and educationalpolitics
have not changed.

All schoolingafterthird grade in Lesotho is in
English.Prior to the mid-1980s,many children did
not continue past fourth grade, dropped out while
strugglingto completethe grade,or failedthe grade
because they had not learned enough English. In
1984,a group of Basothoeducatorsfrom the MOE
was invitedby USAID/Lesothoto attenda conferencecelebratingthe completionof thedevelopment
phase of the Radio Language Arts project (RLA)
in Kenya. They became convincedthat their problemsmightbe addressedthroughthe RLAprogram.

Like the Dominican Republic's experience
with RADECO,the IRI programs in Lesotho were
created over ten years ago and were based on the
original second-language experiment with IRI.
While learning gains and improvedEnglish skills
among students have been attributed to the programs, the question has arisen about whether the
methodology and the system should be updated.
A sustained program can, in fact, be a doubleedged sword if it does not remain flexible enough
to adapt with time.The originalconcept of IRI advocated a more rigid curriculumand a smaller role
for the teacher than did programs created in the
late 1980sand those envisionedfor the 1990s.Interviews with teachersin Lesotho suggest that after elevenyears someof them are becomingbored.
Finding ways to keep the project alive throughnew
types of trainingor applicationscould help sustain
the project's effectiveness. English in Action in
South Africa, a series that updated the pedagogy
and dramaticallyincreased the role of the teacher,
is an option Lesotho might do well to consider.

Let's Learn English was developedin Lesotho
between 1985and 1991.USAID/Lesothoprovided
financing, and technical assistance was provided
through USAID's Basic and Non-Formal Education Systems (BANFES) project. The program,
adapted from Kenya's RLA project, consisted of
391 half-hourlessonsbroadcastto all the country's
first through third grade classrooms, and has been
on the air since 1987.The program was organized
and managed by the Instructional Materials Resource Center (IMCR), and radio production was
undertakenat the Lesotho Distance TeachingCenter (LDTC).The IMRC has sincebeen folded into
the National Curriculum Development Center
(NCDC), which presently has responsibility for
Let's Learn English. An estimated 200,000 students listen to the program each year.

Finally, there is the question of how to plan
for flexibility and change down the road and who
should be around the planning table. Classroom
visits suggested that some teachers are not regularly using Let's Learn English, or are not sure

How has the Lesotho government sustained
the use of the programs for over a decade when
other countries have not? The program had the
same basic requirements of others like it: recurrent costs, political and schiool-levelallegiance,
and flexibility.To cover recurrent costs, the govemnmentimposed a tax levy. To create allegiance,
the programs were introduced as part of the nationalcurriculumandare sustainedby regularstaff.
In addition, the government-supported Radio
Lesotho makes sure that the programs are broadcast daily. An efficient school supply unit ensures
that radios and other material resources are all
delivered on time to the classrooms. Thus, when
Let's Learn English is on the air, students are in-

how to use the program. Regular supervision,
training, and retraining of classroom teachers appears not to be taking place, nor does there appear
to be a strong advocacy group.
Lessons from Lesotho
* Planning for institutionalizationmay take different forms in different countries; strategies
maybe learned from other countries' examples.
* There may be problemswith programs that are
sustained for over ten years but are not kept
up-to-date.Forexample,olderIRIprogramshave
not maintained the involvementof teachers.
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* Planning recurrent costs to cover contact with
teachers in the classroom is essential if continued commitment and evolution of the programs
is to be achieved.

Republic, where they saw in the IRI methodology
a way to help Bolivian children increase their mastery of math and Bolivian teachers facilit ate a more
meaningful classroom experience for their students. The RLP was just underway, and its leaders were attending the conference. In the ensuing
months, representatives from the RLP and Fe y
Alegrfa met with USAID/Bolivia to develop plans
for a Bolivian IRI math project.

BOLIVIA: ESTABLISHMENTOF IRI MATH,
HEALTH,AND EARLY CHILDHOOD
DEVELOPMENTPROGRAMS
Three IRI programs have been developed and
implemented in Bolivia since 1986, all with initial financing from USAID, and all implemented
with the assistance of the Education Development
Center (EDC). During the initial period, an IRI
math program was developed for the second
through fifth grades, through an agreement among
USAID/Bolivia, USAID's Radio Learning Project
(RLP), and Fe y Alegrfa, an education program
initiated by the Jesuit order that administers several hundred schools under an agreement with the
MOE. A pilot IRI preventive health program for
the fourth and fifth grades was also developed in
1992 through this first agreement. Subsequently,
USAID/Bolivia signed a direct agreement with the
MOE to continue and expand both the radio math
and preventive health programs. A semiautonomous agency, PARIB, was established to share
management responsibilities with the MOE.

The Radio Math program was developed between 1986 and 1991. The first levels were adapted
from Radio Math in Nicaragua, while the rest of
the program was developed completely inBolivia.
The program consists of 540 half-hour programs
(135 for each level from second through fifth
grades). In 1987, broadcasts began twice a day in
two departments through a schedule coordinated
with local schools. By 1993, Radio Math was on
the air nationally in all nine departments; by 1996,
the programs were reaching 185,000 students and
teachers. In 1995, when the contract between
USAID/Bolivia and LearnTech ended, USAID/
Bolivia made funds available for a reduced local
staff, limited supervision and training, and payment for radio broadcasts, reproduction, and distributtion of materials. USAID/Bolivia funding
ended in late 1997. A new government assumed
office in August 1997, and the previous government, in its final months, was not prrpared to
search for funding to continue the program.

The Aprendamos Jugando Activamente con
Radio Interactiva (AJARI) early childhood development IRI pilot program was developed in 1994
through the LearnTech project for the Integrated
Early Childhood Development Program, an initiative of the National Organization for Minors,
Women and Family (ONAMFA). Initial funding
was provided through a World Bank loan, and was
continued in 1995 through grants from USAID's
Private Voluntary Office, Plan International, and
Unicef. The AJARI pilot program aimed to develop and adapt the programs from Spanish into
two indigenous languages, Aymara and Quechua.

In 1995, the MOE began developing a new
national curriculum under a reform program
funded through a World Bank loan, and educational trends began to change in Bolivia. The education reform team considered the ][RI math
program inconsistent with the recently adopted
constructivist learning theory. Perhaps, however,
the new government was also reluctant to continue
what had been initiated by a previous aclministration. While the reformers recognized that there was
a great difference in learning gains between sttidents who received the IRI lessons and those who
did not, they were unwilling to support the
program's continuation, and were unable to design a constructivist program or to revise the Radio Math program itself.

Radio Math
In December 1985, two members of the Jesuit order working at F6 y Alegrfa in Bolivia attended a conference on IRI in the Dominican
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Box 3-1: Observations from field visits: Bolivia IRI mathematics

In several regions, radio transmissionshave continued, mostly through church-ownedstations providing free airtime, sponsorship by NGOs such as Plan International, or local government. In several
classroom visits, we found that most teachers and children are enthusiastic supportersof the IRI programs. In one school not receiving IRI mathematics this year, we played lesson 39 for the fifth grade
and noted the difficulty students had with the material.The teacher commented that the students were
behind, and lamented the discontinuationof the IRI lessons. Studies have shown that IRI math students' learning gains are an average 20 percent above non-IRI students.A brochurepublishedby PARIB
contends that the learning gains of IRI math students are 40 percent higher than those obtained by
students in non-IRI classrooms.
One teacher voiced the opinion that the Radio Math programs are repetitious, which seems a reasonable reaction for someone who has worked with the programs for over eight years. The Fe y Alegria
Director for La Paz repeated this same observation, but agreed that the children seem to love the IRI
classes, and most of them (with exception of some repeaters) listen to each lesson only once. Another
teacher asked if Radio Math couldn't be broadcast less frequently,two or three times a week instead of
daily, perhaps because Radio Health lessons are only broadcast once a week, and both teachers and
students are able to maintain a high level of excitement. Preventing teacher boredom with the IRI
|system (perhaps with teaching in general) is a major concern of all.
After ten years, present. indications are that
textbooks will replace Radio Math. The issue of
cost, i.e., using Radio Math (already developed
and in place) versus writing or buying and printing new textbooks,financingtheir distribution,and
training teachers in their use has not been evaluated against the known benefits of continuing the
IRI system with modified materials.

grades. At present the program is broadcast once
a week to each grade level over thirteen radio stations nationally. The broadcasts reach approximately 125,000students per year in 69 schools.
With the departure of the expatriate technical
assistance team in 1996,PARI became part of the
semiautonomous government group PARIB,
which continues to implement the preventive
health program. USAID/Boliviafunding was recently terminated,but Plan International,Save the
Children, and other smaller nongovernmentalorganizations (NGOs) have picked up costs of airtime and implementation in some regions.
However,the current commitment of counterpart
funds from the MOE alone will not be enough to
adequately sustain the program.

Radio Health
As the math programwas expandingthroughout the country, the potential for timely and relevant health instruction also became apparent.
Fifty percent of all girls leave schoolbefore reaching age 12, and research indicated that the messages learned in the formal classroom setting had
a significant effect on girls' approach to motherhood. USAID agreed to supporta small pilot program using IRI to develop an application to
introduce health into the classroom.

Aprendamos Jugando: IRI for early
childhood development
In March 1993, the government and
LearnTech agreed to experimentwith ways of engagingyoung children in active play and simultaneously training caregivers through IRI

The IRI Preventive Health program (PARI)
consists of a total of ninety half-hour lessons distributed equally among third, fourth, and fifth
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Box 3-2: Observations from field visit, Bolivia IRI health program
In two Radio Health classrooms in La Paz and Cochabamba, we witnessed a high degree of enthusiasm among children and teachers. The lessons required the teacher to write instructions and examples on the chalkboard as well as have liquids, towels, and other items ready for experiments to be
performed by students during the broadcast period. Post-broadcast exercises included repetition (reinforcement) of the experiments. In both lessons the teachers and the children took the lessons very
seriously and undertook all the exercises required. We also noted that PARIB supervisors regularly
visited classrooms and are well known by the teachers and school principals.
methodology. The original premise for the programs was to meet the nonformal needs of illiterate caregivers to learn about early childhood
development (ECD) through the audio medium.
The govemment ECD programs showed a need
for strategies for parental involvement and early
education. Fifty programs were created in three
languages along with many other materials such
as a preliteracy Big Book, audio and print training
modules, and radio spots. The first twenty programs were for 3 and 4 year old children; the second set of thirty programs was for 4-to-6 year old
children. The series is based on competencies identified by the MOE educational reform team.

cation programs, kindergarten programs, and indigenous social programs. Unicef and Plan International provided funds to adapt the programs
culturally for two local language groups-Aymara
and Quechua-and opened up new avenues for
implementation. The training plan was decentralized and the series became attached to diverse
systems working to support ECD.
The programs were still receiving USAID
funding in 1997 and were being disseminated both
on cassette and over local broadcast. Approximately 40,000 teachers, caregivers, and parents
had been trained, and over 250,000 children
reached directly (not including those who heard
the programs on the air). The collaborating institutions provide trainers, supervisors, radio time,
reproduction of cassettes, and batteries in some
cases. The programs were perceived as different
from the other Bolivian IRI programs, because
they responded to current pedagogical trends and
govemment policies. However, the implementation of a decentralized system was time consuming and labor intensive.

The AJARI series departed from previous
models in several ways. First it was designed to
reach two separate audiences-adult
caregivers
and children-and therefore was both a direct intervention for children and a training tool. The
series also targeted a diverse, low-literate population nonformally and used a much more openended pedagogy that responded to the different
goals of ECD as well as the call to conform to
constructivist learning theories. Perhaps the most
important difference in Bolivia, however, was
AJARI's decision to utilize a decentralized implementation methodology. The AJARI series was
still being created as the Bolivian government was
undergoing decentralization; EDC and its partners
decided to follow suit. The original LearnTech
pilot programs, Jugando en el Pidi, were recreated to be usable in diverse environments; the series was renamed Aprendamos
Jugando.
Partnerships were created across formal and
nonformal boundaries, and AJARI began to be
marketed to local municipalities, health and edu-

The ECD programs created an international
ripple effect. Adaptations of the model lhave been
begun in South Africa, Nepal, and Ecuador, and
the Bolivian programs themselves are being used
in Colombia and Ecuador.
Discussion

of the three programs

In the eleven years since IRI was introduced
in Bolivia, the MOE has not attempted to establish a budget line item to sustain the programs.
The World Bank and IDB both finance large edu-
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cationalloan projects at present; however, neither
of these loans includes financingfor sustainability
or expansion of the IRI programs.

ownership and commitmentrequired for longterm financial sustainability.
* A gradual revision of lesson materials or the
creation of supplementarysystems or support
to maintain relevance and match to educational
theory could help avoid the disruption caused
by political and pedagogical change.

While large learning gains can be attributed
to the math IRI programs, and though they have
been used by more than one millionlearners over
ten years, it appears they will not survive the political and financial transitions taking place in
Bolivia. There are at least three possible reasons
for the demise of the programs: they failed to take
the constructivistapproach to learning; they were
centrally operated projects in a decentralized
world; and perhapsthe new administrationdid not
want to continue the programs of a past administration. Other than individualmunicipaldecisions,
no financial provisions have been made to keep
Radio Math alive in 1998. Bolivia's experience
leads to the question of whether ten years of impact, a million learners, and few signs of continuation shouldbe considereda successfulinvestment.

HONDURAS:
THEFIRSTEXPERIMENT
WITHPUBLIC-PRIVATE
COLLABORATION
In 1986 USAID/Honduras, through the Primary Education Efficiency Project (PEEP), contractedthe RLP to adaptor developa primarymath
curriculum. The mission also wanted to initiate
an innovative management and marketing approach for the IRI initiativesbased on public-private sector agreements.
Although the math series was originally conceived as a second-generationadaptationof Nicaragua Radio Math, a major problem confronted
the IRI team. The Nicaragua program was designed as a self-standingcourse in primary math,
to be used without textbooksbecause of the difficulties of delivering texts and training remote
teachers in their use. PEEP, through another intervention, was developingtextbooks for Honduran
primary schools and wanted to use the IRI programsto build educationalrelevancy.The IRI math
program, therefore,had to be designedto support,
rather than substitutefor, the textbooks. It was as
a result of this challenge that a new mental arithmetic series was created.

PARIB still supports the implementation of
Radio Health and collaborates with a number of
small funding agencies and the MOE, and a large
number of third, fourth, and fifth graders and their
teachers are tuning in each week. The question is
whether implementation can be sustained when
USAID funding ends. The AJARI program may
have greatestpotentialfor sustainability,since there
has been a major effort to involvevariouspartners.
However,unless some organizationor central entity becomes responsible for the program. it could
easily fail in a short time. Many individual teachers. Fe y Alegria staff, some key MOE central and
departmentaldirectors, and several key university
professors are vocally supportive of the IRI pro-

The cost of developing the new series, La

grams. However, there is no organized formal or in-

Fanilia de los Ntinieros (The Numbers Family),

formal autonomousgroup or associationof strong
IRI advocatesin Bolivia.The only semi-organized
advocacy comes from the NGOs and donor organizations associated with the AJARI program.

was higher than the cost of adapting the Nicaraguan program, but less than any other original IRI
series.Furthermore,new marketingstrategieswere
used by which commercial enterprises financed
the cost and distributionof copybooks for the students.A packagecontaininga radio,teacherguide,
and classroom posters was sold to teachers.

Lessons fronm Bolivia
* Overt high profile management of a program
by an outside agency-whether donor or international NGO-does not build the internal

At that time, USAID was investing heavily in
the development and nurturing of private volun-
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taryorganizations (PVOs) inmany countries. In the
early 1980s, USAID/Honduras financed the building of AVANCE (Association for Socioeconomic
Advancement and Development), an institution
founded by a group of loosely united businessmen
and industrialists. AVANCE first developed a
newspaper, El Agricultor, aimed at an audience of
rural farm families. The newspaper was to be sold
in rural areas with the idea that AVANCE would
generate revenues to undertake new initiatives.

Instead of proceeding to the development of
the reading program, AVANCE decided to produce an English-as-a-second-language
series.
Scripts from Lesotho's Let's Learn Eniglish programnwere adapted and a 100-lesson series was
produced and piloted in the North Coast and Bay
Islands region of Honduras and in neighboring
Belize. AVANCE was later able to market cassette
lessons, scripts, and guides for the Belize MOE,
financed through LeamTech.

USAID/Honduras considered the MOE too
poorly staffed and burdened by too many other
activities to be able to fully manage the IRI program development. Furthermnore, the funds available through PEEP were quite restricted. Thus,
AVANCE was asked to provide space, administer
the project, and generate funds to finance expansion and sustainability. AVANCE hired local technical staff, and the RLP provided staff training and
guided the development process.

Broadcast time was also paid for through the
AVANCE/USAID system. This decision was perhaps what led to the project's downfall. Differences concerning the future role of the MOE,
AVANCE, and USAID/Honduras led to the eventual closure of The Numbers Family. The RLP's
involvement terminated in 1990, and soon after
USAID/Honduras cut all support to AVANCE, but
provided limited support to the MOE to enable
program supervision and training activities to continue. AVANCE tried to sell the rights to the prograrm-unsuccessfully-to
the Honduran MOE.
AVANCE was supposed to continue financing radio broadcast costs, but was unable to generate
income and closed down the project. While teachers and students liked the programs ancl "owned"'
them, when the broadcasts were discontinued, the
project died.

The Numbers Family consisted of 465 lessons
that were broadcast daily to first through thirdgrade pupils. In 1989, the series reached approximately 180,000 children. A comparison was made
between three groups of Honduran students, one
that received traditional instruction, one that used
the new textbooks, and another that used the radio lessons in addition to the textbooks. At the
end of the first grade school year, the same test
was given to all three groups. In the traditional
group, 38 percent of the children passed, in the
textbook group, 59 percent passed, and in the IRI
and textbook group, 76 percent passed.

'With funding from the RLP, Costa Rica purchased and adapted the series in 1989. By 1992,
The Numbers Family had migrated to El Salvador, the Dominican Republic and, to some extent,
Venezuela.

One of the most controversial aspects of the
project was the marketing strategy AVANCE used
to generate revenue. The materials-four
large
posters, a teacher's guide, and a radio-were sold
to teachers for US$45. This strategy was based on
market research conducted by AVANCE, which
concluded that teachers preferred to keep control
over the instructional materials by buying them
themselves. In retrospect, it might have been better to have marketed the package to schools or
parent-teacher organizations rather than to the
teachers, who earned very low salaries.

However, this was not the end of IRI in Honduras. The project's evaluations were good, and
the reasons that the IRI program had been shut
down were clear. Having experimented with one
methodology of public-private collaboration,
USAID funded a different application of IRI in
Honduras with a different public-private approach, this time for adult basic education. New
partners where chosen and a local NGO,
COEDUCA, began research and development of
this six-level program through LearnTech. The
project built upon other systems of adult educa-
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tion and was planned to be irnplemented through
community groups, NGOs, and private companies.
The first three levels were largely based on IRI
with some print support, and the last three levels
were largely print with some IRI support. Individual financing differed slightly from one municipality to the next, but in all cases a facilitator
or adult education teacher facilitated the use of
the programs.

equally innovative implementation approach.
However, its long-term sustainability is still not
assured.
It might be said that The Numbers Family was
technically successful, but the management and
marketing approach was not sustainable. The
program's impact upon education and future endeavors (such as its adaptation in other countries
and new applications and experiments with public-private-NGO collaboration) make the experiences in Honduras useful for discussion of
questions about impact and sustainability.

This nonformal application of IRI for adult
education appears to be widely successful, and it
was last estimated that 70,000 students were using the programs every year, with numbers rising
as the last three levels were developed. Evaluations of learning gains show improvements in
Spanish and math skills, with an increased impact
and lower dropout rate for female participants. The
public-NGO-private collaboration appears to work
well, and essential recurrent costs are better anticipated.

Lessons from Honduras
* Sophisticated organizational and financing
strategies require careful assessment of local
systems and preconceptions before introduction. The corollary to this is that specific orientation and training for all involved in the implementation of such strategies are essential.

Discussionl
U

The way in which the public-private collaboration was envisioned in the original Numbers
Familv program did not work in Honduras. The
idea of an MOE contracting for services is just
beginning to take root in some developing countries, and the strategy was ahead of its time for
Honduras. In Honduras in the mid-1980s, even
the concept of a PVO was not widely understood,
as there was no tradition of voluntary service in
the country. Although USAID/Honduras viewed
AVANCE as a service agency, it urged AVANCE
to generate revenues to be able to sustain its two
major initiatives, the newspaper, and the IRI program. As a result, there was major confusion regarding the objectives and mandate of AVANCE.
The fledgling PVO was perceived by many Hondurans, even its own board members, as a commercial enterprise.

The use of public-private-NGO collaboration
can be useful to implement IRI programs, but
the collaboration must be compatible with the
country's cultural and political culture.

SOUTH AFRICA: INCREASING THE ROLE
OF THE TEACHER

In the early 1990s, when South Africa began
the process of dismantling apartheid, it became
increasingly clear that the importance of English
language literacy would assume greater prominence in the anticipated democratic dispensation.
A command of English could enable the young
black, colored, and Indian South Africans to seek
and obtain a considerably increased social mobility and more viable livelihood. Through the widespread use of English, the isolation or separation
of the many alienated groups and the stigma felt
by the previous dominant group could be lessened,
and the creation of the new South Africa could be
strengthened. The leaders of the struggle for a new
educational order sought a way to reaffirm the dignity of African languages as well as cater to the
need of the children of the marginalized commu-

Although The Numbers Family and English
in Action programs were discontinued, the IRI
methodology continues to be highly regarded by
the Honduran MOE, and the adult basic education series has been successful using a related and
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nities throughout the country to learn English.
USAID, through its support of South African
NGOs, provided substantial information on
projects that used the IRI methodology elsewhere
as a means to language acquisition.

curriculum by radio. The South Africa ]Broadcasting Corporation (SABC) and the community radio stations, however, have already begun
broadcasting some of the programs.
Discussion

The Open Learning Systems Education Trust
(OLSET) is an educational NGO headquartered
in Johannesburg, which received funding from
USAID/South Africa and the Norwegian Agency
for International Development (NORAD) to develop an IRI English in Action (EIA) program,
partially adapted from the original Kenyan programs. A pilot was developed and implemented
in 1991 and 1992, with support from EDC and
Real World Productions through the LearnTech
project. By the end of 1998, three complete series
of programs for first, second, and third grades of
junior primary schooling had been fully developed.

Sustainability is very much in the mind of the
OLSET team and its Board of Trustees. External
funding, especially from USAID and NORAD will
be available for a few more years, but in the long
run, it will be necessary to obtain financial commitments from South Africa's provincial governments. This could be a difficult proposition
-NGOs in South Africa have long been expected
to finance the innovative programs the provincial
MOEs ask them to implement. Moreover, as govemient budgets are stretched thin, it is difficult
to predict how much longer OLSET will be able
to continue paying all the costs without assistance
from the MOEs, especially as demand for its prograrns continues to increase.

OLSET is well-organized, and has a local staff
of highly competent English-as-a-second-language specialists, script and materials writers, radio producers, actors, supervisors, and trainers.
The EIA program is of high quality and has enjoyed enthusiastic reception in schools located in
historically disadvantaged areas of Kwa Zulu
Natal, Free State, Eastern Cape, Northern, and
Gauteng Provinces. In 1997, there were 2,154
classroom/teacher
units, enabling just over
100,000 children to participate in the EIA program,
more than double the numbers for 1996.

Even for the current program, costs may increase in the future as the "free" cost of broadcast
time begins to be questioned. OLSET has managed to obtain free airtime through the government-owned SABC and provincial radio stations.
However, several stations are already asking for
programs to be shortened to suit their scheduling
and formats, and there is also a movement to prixatize some government-owned stations.

The South African EIA project pioneered
some new approaches to IRI that departed from
its original conception. For example, the teacher
is given a much greater degree of freedom and
responsibility than earlier second-language programs. The teacher leads the class and provides
translation into the mother tongue throughout the
programs. The series also depends heavily on a
well-developed regional training and institutionalization plan that allows teachers to be supported
and print materials to be developed and distributed more easily.

Field research has shown OLSET that teacher
inservice as well as preservice training and supervision are vitally important. The human contact
between OLSET, coordinators/trainers, and classroorn teachers is crucial. In other IRI projects there
is much emphasis placed on reducing the cost of
training and supervision. In fact, James Cobbe, in
his work on cost related to the EIA program, proposed current (as teacher training and supervision
were being done in 1994), intermediate., and minimal models.' Indications gleaned from this and
other projects suggest strongly that a minimal ap-

Level 3 has now been cornpleted, and OLSET
will soon be offering the entirejunior primary ESL

tion: The Case of South Africa, LearnTech Case Study No.

'James Cobbe, The Economics of Interactive Instruc7 (Washington, DC: EDC and USAID, 1995).
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proach to teacher training will jeopardize the
sustainabilityof the program.

past six yearsin Venezuela-unique becauseit was
almost entirely developed and implemented by
Venezuelansthemselveswith funds from a World
Bank loan;only thirteen days of developmenttechnical assistance was provided from outside
sources.

In South Africa a potentially successful program is in the developmentalstage. Teachersand
school directors effectively support the program
as well as the relationship with OLSET. The
schools and teachers are enjoying the reception of
all the basic IRI ingredients: radios, broadcasts,
materials, and regular supervisionand training. It
is evidentthat the implementationteam, undervigorous and charismaticleadership,has takena great
deal of care in the design of the program. However, for the program to be sustained and expanded, provincialMOEs must buy in-they must
be willing to budget funds to insure sustainability
and expansionin full recognitionof the significant
costs in training the teachers and funding air time.

The VenezuelaMOE established the semiautonomous Center for Upgrading Science and
Mathematics Education (CENAMEC) in the
1980s in response to national concern over low
student performance in math and science.
CENAMECwas partially funded by the Venezuelan government and by private institutions. In
1991, Luisa Mendoza de Pulido was simultaneously a member of the board of directors of
CENAMEC, her own family foundation, and
EDC. It was at EDC that she learned about IRI,
and through resources provided by her family
foundation, was able to encourage the formation
of a CENEMACteam to develop an IRI pilot program.

Lessons from South Africa
* Programs that have originated relatively recently, like OLSET's EIA, can benefit enormously from the experiencesof other countries,
even in dramatically different contexts.

EDC sentthe deputy directorof the LearnTech
project and Altagracia Diaz de De Jesus, a specialist in IRI from the DominicanRepublic,to brief
CENEMAC staff members about IRI and assist
them in developing a small pilot program. Later,
a scriptwriterwas sent to a scriptwritingtraining
in Ohio. Funded by LearnTech, this training was
the only external technical assistance provided to
the program's development.

* Trainingand contact with the classroom teachers, far from being an optional extra,is vital to
the life and sustainabilityof the program.
* It is important to identify early on hidden and
"free" services (such as air time) that may be
part of the initial startup support package, but
must be incorporated into the financial plan in
the long term.

The CENAMEC team prepared a pilot program for second grade, adapting the Nicaragua
Radio Math materials,and tested it in a few schools
in poor neighborhoodsof Caracas. The pilot was
so successful that the MOE requested financing
for a full-fledgedprogram in a loan request to the
WorldBank. With the subsequentloan financing,
CENAMEChas developed and implemented the
MatematicaDivertida (Math Is Fun) program. In
mid-1997the program consistedof 140 half-hour
lessonsfor second grade and 135 lessonsfor third
grade. The broadcasts reached 300,000 students
in 12,000 classrooms in 15 of the 23 Venezuelan
states. A pilot for first grade math lessons was
successfullyconductedduring the 1996-97school

* Programdesigners shouldtake into accountthe
scheduling and format needs of broadcasters.
For example, OLSET has found that half-hour
programs need to be shorter than thirty minutes to allow for news bulletins or other short
announcements commonly heard at the beginning and end of half-hour slots.
VENEZUELA:
LESSONSFROMSELFSTARTERS
A unique IRI program has developedover the
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year, and a 100-lesson series (three broadcasts per
week) was broadcast along with second and third
grade lessons, in the 1997/98 school year. During
the 1996/97 school year the program was broadcast over the national radio station and seventeen
regional stations. The program is broadcast twice
daily, as most schools have double shifts. With
the expected expansion to eighteen states and full
implementation of the first grade program, Math
Is Fun reached 600,000 students in the 1997/98
school year, making the Venezuelan program the
largest current IRI project.

Sustainability is a key issue being addressed
by CENAMEC. While all development costs are
financed through the World Bank loan, state govemrnrents are now financing some recurrent costs.
At present, the state governments cover transportation and snacks for teacher training seminars.
The states also cover salaries and office space for
program supervisors. However, in 1997 the project
has had to finance supervision travel since the state
supervisors have had problems obtaining funding
for these costs. States are willing to cover salaries
but have not budgeted for travel expenses.
CENAMEC is also encouraging states to pick up
the costs of materials that have to be renewed annually, such as student workbooks.

Participation in the Math Is Fun program is
voluntary. Participating schools must register, and
the school principal must participate in a five-hour
training program. Prior to managing the IRI program, each classroom teacher receives ten hours
of training, a lesson guide, and a kit of materials.
Teachers are visited by supervisors/trainers at least
once during the school year.

In general, state governments have been expected to cover half the costs of radio broadcast
expenses. However, in states where it is necessary to use more than one station to ensure full
coverage, CENEMAC has found it necessary to
put a ceiling on its contribution in an attempt to
encourage states to cover the full costs of transmission. The current distribution of broadcast cost
coverage is as follows: broadcast costs at seven
stations are fully funded by six state governments;
at six stations, state governments are covering 80
percent of the costs, with CENEMAC paying the
remainder; at seven other stations the costs are split
between states and CENEMAC; and in two stations, CENEMAC is fully supporting the broadcasting costs.

A national university research institute (IERU)
and two private organizations (AFIN and CICE)
have evaluated Math Is Fun. All three agreed that
the IRI programs are very beneficial: IRI math
students show significant learning gains compared
to control group students, teachers' attitudes towards teaching math have changed positively, and
teachers themselves now better understand the
second and third grade math concepts. An indication of the perceived value of the program is that
the CICE study showed major learning gains in
rural schools, but inconclusive results in urban
areas-where many control schools were clandestinely using the IRI program! Information obtained
through classroom observations has again revealed
the importance of teacher training and regular supervision. CENAMEC insists that initial training
should focus on simulation exercises so that teachers fully understand their role before, during, and
after IRI broadcasts. Researchers visited classrooms where students performed best and worst
on AFIN tests and found that classes where teachers fully understood and managed the IRI methodology performed better than those who had not
been well trained. CENAMEC plans to contract
further evaluative studies.

CENAMEC expects to expand coverage to all
twenty-three Venezuelan states and to more than
60 percent of all schools under the current World
Bank loan. This financing will cover the purchase
and distribution of teacher guides, classroom kits,
and radios, as well as the initial training sessions.
Once these development costs have been covered,
states must cover recurrent costs.
Discussion
One of the key reasons for the success of Math
Is Fun is due to the high level of credibility of
CENAMEC, and the competency, dedication, and
enthusiasm of its IRI staff. The foundation was
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given a great deal of autonomy to develop, test,
and implement new curricular programs when it
was founded, managing its own budget and hiring top-level specialists. CENEMAC's credibility has made it possible for the foundation to gain
entrance to the offices of state governors and top
officials, as well as to make the Math Is Fun program readily available to school officials, teachers, and parents. CENAMEC's IRI coordinators
are nationally recognized educators, and the
scriptwriters and radio production and training
specialists are carefully selected from among the
best young professionalsand universitygraduates.
A minor concern is that because CENAMEC is
so well run and has such an excellentreputation,
it is set apart from the regular MOE operation in
the minds of users. This inevitably creates some
pettiness that is expressedin slownesson procurement and other financialpaperwork on the part of
the MOE loan project office. While integration
into the local structure is virtually total, even the
smalldistancethat existsbetween CENAMECand
the MOE as its parent organizationis sufficient to
raise warning signals.

sary for CENAMEC to serve as a watchdog to
ensure that states regularly cover all recurrent
costs.
Lessons from Venezuela
* The relative autonomy of the implementing
agency ensuresits flexibility to respondto new
demands.
* It is importantto maintaincredibilityand a good
workingrelationshipwith the MOE as the overall controlling agency.
* Nurturing political links through attention to
image building and the provision of information that can be utilized as political currency
helps ensure financial sustainability.
CONCLUSION
All six of these IRI initiatives had significant
effects on the problemsthey were designedto address, especially in their early years. The Lesotho
English, Dominican Republic RADECO, and
Bolivia math programs are still on the air years
after they were initiated.Indicatorsof success and
sustainability can be found in all six initiatives
reviewed, though each program's methods and
achievementshave differeddramatically.Implicit
too in the success of these programs is the effectiveness of the IRI methodology they use. An
analysis of this methodology,and the reasons for
its effectiveness are discussed in Chapter 4.

Venezuela's decentralization process is on a
fast track, which could help buffer the program
from the possibility of derailment at the national
level. In order to guarantee long-term
sustainability, it will be necessary to encourage
state governments to provide funding for radio
transmission as well as the establishmentof staff
for supervision and training in their own state
MOEs. In the long run, it will probably be neces-
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4. EFFECTIVENESS AND METHODOLOGY OF I1
BY STUART LEIGH AND FRANCIS P. CASH

EVIDENCE OF IRI'S EFFECTIVENESS
IRI has been intensively evaluated since its
inception, both formatively and summativelyeven as it has expanded beyond the first mathematics and language projects into new subject
areas and ad'iaptedits designs to new audiences
and developments in applied learning theory.
A broad range of quantitative and qualitative
evaluation techniques have been used. including test-based control and experimental group
statistical studies, focus groups, interviews, and
case studies.' There is a wealth of information
on achievement and some information on other
indicators. This evidence indicates that IRI prog,rams elevate the quality of learning and teaching
by enriching and upgrading curricula and materials. It also indicates that IRI projects help address
other systemic objectives cost effectively by increasing access for rural and isolated learners, increasing equity, and improving the efficiency of
educational systems.

X

for teaching English as a second language, students scored 18 percent higher on a standardized
test than students in conventional classes.
The English In Action series in South Africa
has taken IRI to junior primary schools in many
disadvantaged communities. Findings from independent evaluations show that the greatest learning gain differentials
(21 percent) were
demonstrated in farm schools where infrastructural
resources such as buildings, instructional materials, and skilled or even unskilled teachers were
historically weakest.

IMPROVING EDUCATIONALQUALITY

1. Primary school students' learning gains
IRI has helped improve educational quality
in both remote and urban areas of countries such
as Australia, Bolivia, the Dominican Republic, El
Salvador, Honduras, Kenya, Lesotho, New
Guinea, Nicaragua. South Africa. and Thailand.
In Kenya, the first African country to attempt IRI

In a recent World Bank-funded review of experience with IRI, Bosch concludes that evaluations of IRI projects have repeatedly demonstrated
elevated learning gains for IRI students when compared to students in control groups (Figure 4-1).2

Closer examinationof some of these findings

'The South African Radio LearningProject also used
empowermentevaluation approaches (see the work of David
Fetterman) to strengthen the project. Details in English In
Action in South Africa 1992-1994: A Formative Evaluatiho, eds. Charles Potter and Stuart Leigh (Newton. MA:
EDC and Johannesburg: OLSET, 1995).

2

Andrea Bosch,IniteractiveRadio Instruction: TwentyThree Years of Improving Educational Quality, Education
and TechnologyTechnicalNotes Series, Vol.1 No. 1 (Washington, DC: The World Bank, 1997). 3.
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Figure 4-1: Studies of IRI-comparisons
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reveals even stronger evidence for learning gains
attributable to IRI. Students have shown progressively greater increases in achievement over time.
Leigh, for example, discovered that the improved
performance of South African students correlates
to the number of programs received. The achievement of students who received fewer than thirtythree English In Action lessons improved 7
percent; for those who received between thirtyfour and sixty-six lessons, achievement improved
by 13 percent; and for students who received more
than sixty-six programs, achievement improved
by 24 percent.3

I feel that my teaching styles have greatly irnproved. I have also acquired new methods of teaching English. My children are excited when it is
time for the radio lesson. My vocabulary, listening skills, and communication have improved a
lot. -- N.F. Tsotetsi, Raemohetsoe School, Orange
Farm, South Africa.

Similar results were reported from Bolivia,
where in 1991 evaluators reported that second
graders using Radio Math scored significantly
higher pass rates on standardized examinations (35
percent) than students in conventional classes
(22.5 percent). The study also found that third
grade students who had completed one year of radio lessons had average pass rates of 52 percent;
those who had used IRI for two years scored 62
percent (the mean conventional score was 46 percent).4
3

Stuart

Leigh,

Changing

offered many new strategies for ef-

fective language teaching and are
finding a range of benefits. In a 1993 independent
focus group evaluation study, Sbongile Nene
wrote, "The program has been reported to build
morale and confidence in both teachers and pupils."6 One OLSET teacher said:

And another teacher said:
The way I teach has changed a lot. The methods I get from the radio I also apply themnin other
subjects that I teach. -Ngcobo, Mdumezulu CoEmmunity Primary School, Umbumbulu, South Africa.
To maximize benefits for both students and
teachers, the English In Action project (leveloped
a system of afternoon workshops called Teacher
Support Group Meetings. These provide periodic

Times in South Africa: Remod5
Micael Olsson, InstitutionalizingRadio Science in New
Guinea: A Response to Teacher Demand for Interactive
Radio Instruction, LearnTech Case Study No. 2 (Newton,
MA: EDC and Washington, DC: USAID, 1994), 26.
'Sbongile
Nene, OLSET Focus Group Project
(Johannesburg: OLSET. 1993).

eling Interactive Learning, LearnTech Case Study No. 8
(Newton, MA: EDC and Washington DC: USAID, 1995), 28.
4
Tilson, Jamison, Fryer, Godoy-Kain, Imhoof, The
Cost-Effectiveness of Interactive Radio Instrutction for Improving Primary School Instruction in Honduras, Bolivia,
and Lesotho (Newton, MA: EDC, 1991).
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opportunitiesfor IRI teachers from a group of local schools to meet on a peer-to-peerbasis. Here,
often joined by project staff, they discuss professional issues related to the effective use of IRI.7
One teacher in the group said:

While IRI's influence on teachers is normally inservice, in some environments radio
learning has entered the mainstream of
preservice teacher education. In South Africa,
OLSET's English In Action team has designed
and conducted a preservice course called Radio

You know, when yolu work infarm schools you
get very isolated from peopl'e. The Teacher Support Group Meetinigs have from time to time
brought me into contact with other teachers in my
grades and I have found that there is so much information to share. The very idea of teachers from
diJfferentschools coming together to discuss classroom practice is new with uis. -M.M.C. Katsie,

For Learning, which is now being offered to student teachers by the Johannesburg College of Education. 8 Such institutional alliances further
demonstrate that IRI is accepted as an effective
element of comprehensive educational renewal
and reform strategies.
3. Adult learners

Joseph Ditsele Primary School.
Primary school students and teachers are not
IRI's only audience.In Honduras, adults enrolled
in Basic Educationfor All radio classes and other
adults in traditional adult evening classes were
tested in mathematicsand language(Spanishreading and writing). Radio students scored substantially higher than control students in mathematics.
In Spanish,radio studentsagainscoredhigher than
control students, though by a smaller margin.
While men in the radio group scored higher in
mathematicsthan women,women beganat a lower
level and had higher learning gains than men. In
Spanish,however, men began at a lower level and
gained more. IRI thus can help narrow the gender
gap in achievementbetween men and women. It
is also significant that at all levels, Basic Education for All students showed lower attrition rates
than did students in traditional classrooms.9 Increased retention and the closing of gender gaps
are two indicators of the positive impact of IRI at
the systemic level.

Even without such support structures,IRI can
influence teachers in many other positive ways.
In an IRI lesson, the classroom teacher shares authority with the radio teacherwho orchestrates the
lesson. Both teachers guide and facilitate instruction, but neither dominates. By artfully modeling
behaviors and attitudes for the classroom teacher,
the radio characters offer teachers a means of discovering new ideas and teaching methods. For
example, to help teachers apply constructivist
learning theory, a model raclioteacher can demonstrateenthusiasmfor students' diverse solutions
to the same mathematics problem. The radio
teacher can also admit an error or lack of information in a broadcast and promise answers during the next broadcast. For example, if a radio
science experiment does not work according to
the plan, the radio instructor might say, "I wonder
why. Let's test this a few more times off-air and
get back with you during the next broadcast."
Hearing such an "apology,"the classroom teacher,
who otherwisemightbe so intimidatedby the prospect of emulatingthe radio teacher's skills (or of
admitting that a lesson did not unfold entirely as
planned), may be encouraged to continue working and learning from the program.

4. Very young learners
IRI summativeevaluationsof early childhood
developmentprograms in Bolivia and Nepal also
show impressive results. In a Unicef study in
Nepal, where the learning

7

While such multichannel systems as South Africa's
English In Action are very effective, the additional costs of
structures like teacher support groups must be considered.
Useful analyses of the incremental costs of various levels of
teacher support have been conducted, e.g., Cobbe. In some
environments,the services of school inspectors and subject
advisors can be enlisted to support such initiatives.

environment

and

'The South African Radio Learning ProgrammeNewsletter (Johannesburg) (June 1997): 4-5.
9
Carleton Corrales, Adult Basic Education In Honduras: Managing Multiple Channels, LearnTech Case Study
No. 9 (Newton, MA: EDC and Washington, DC: USAID,
1995), 23-25.
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caregiver knowledge were compared in pre- and
post-testing, the environment and caregiver post
mean scores were an average 45 percent higher in
the experimental groups than in the control groups
for both eastern and western regions.' 0

IRI has also narrowed gender gaps. As in the
Honduran case cited above, girls' performance has
matched or exceeded that of boys in Papua New
Guinea's Radio Science and South Africa's English In Action programs.

In Bolivia, a controlled study using the Abbreviated Child Development Scale (an evaluation tool created by Unicef/Colombia that includes
indicators of physical growth. care, language, and
cognition), found that IRI programs had an effect
on overall child development-and not merely on
education or cognition. Moreover, the results
showed that the effect of IRI upon high-risk children is greater than it is on other children. The use
of IRI over four months decreased the number of
children who fell into the high-risk category by 7
percent. 1

2. Access
[RI has successfully brought educational opportunities to learners who might otherwise have
had few or none. Since 1983, the Dominican
Republic's RADECO project has helped isolated
rural children with no access to formal schocils
achieve scores in mathematics and language tests
that are equal to or greater than those of children
in government schools. Similarly in Bangladesh.
where girls are traditionally removed from formal
schooling in their teens or earlier, the Bangladesh
Rural Advancement Committee's (BRAC) large
informal school system is producing IRI programIs
to teach English to children who would otherwise
have no access to government schooling.

SYSTEMIC EFFECTS
IRI is frequently regarded as a vehicle for
improving the quality of educational inputs. However, perhaps IRI's greatest strength lies in its effects on systemic problems such as equity, access,
internal efficiency, and cost effectiveness. There
is considerable evidence showing that IRI can help
address all these conditions.

3. Intternal efficiency
One indicator of an educational system's internal efficiency is the average number of years it
takes for a learner to complete the education cycle.
To make the system more efficient, education system planners need to be concerned about getting
children to attend school, promoting them on time,
and graduating them out. If IRI can help retain
learners in schools, it will contribute to increased
systemic efficiency. Honduras's Basic Education
for All project showed that IRI can reduce attrition among adult learners. There are stbong indications that IRI is doing this at the primary school
level as well. For example, a South African independlent evaluator, Sbongile Nene said, "In all regions teachers reported an improved class
attendance on the part of pupils since the program
began." Nene's observation has been corroborated
by rnany specific reports. For exarnple, the
Mdumezulu Community Primary School. situated
in a rural area near Durban called Umbumbulu,
suffered from a great deal of violence before the

1. Equity
One of the most common and intractable problems in some countries is the disparity between
the performance levels of rural and urban students.
Because IRI promotes greater standardization of
quality via solid instructional design and broad
low-cost dissemination, it is well suited to help
address such problems. In Bosch's review for the
World Bank, the comparative effects of IRI on
rural and urban children were detailed in Bolivia,
Thailand, and South Africa (see Figure 4-2).12
"l'nteractive Radio Instruction for Early Childhood
Development Programme: Summative Evaluation Reportfor
the Pilot Phase (UNICEF/Nepal, February 1998).
"Tania Suxo, Formative and Summative Evaluation of
the IRI Package, Aprendamos Jugando, Washington, DC:
USAID, 1997.
2
Bosch, op. cit., 4.

1994 elections. The area has high unem.ployment
and illiteracy rates, and the school does; not have
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electricity or running water. Welcome

Figure 4-2: Urban-rural

Hiela, a teacher for 20 years and the

10o

differentials

school's principal, reports:
80-

I have found the Radio Learning Project
an essential teaching and learning aid.

It has helped stimulate pupils' interest
towards school. Our pupils, who have
hated English because it is aforeign language, have now developed the love for
the subject... Because of English In Action, the number of absentees has
dropped.
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dropped.Sources:
Bosch (19971 from Til.
Jior
Frycr. Godoy-K.,I.n.oof,
~~~~~~~~~~~~~~~~~(1995):
Corrolc (1995)

At GiyaniPrimary School near Johannesburg,
M. Hlangwane,a teacher, noted the same trend:

>

Christenrn., ond Roy (1991): Le,gh

conventionalstudy are on the order of 1.0SD, IRI
learners (at 1.5 SD) may accomplish in two years
what it takes learnersin conventionalclasses three
years to accomplish (3.0 SD).3

The effects are [that] children no [longer] absent
themselvesfrom school and children are so grateful to be speaking such perfect English in their
day-to-day life. Their listeningskills are well developed.

Finally, it is well known that competencein a
widely spoken internationallanguage such as English, Spanish, or French can be critical to students' remainingin schooland achievingacademic
success.As IRI has been utilized very effectively
for foreign language instruction, it may offer an
excellentmeansof increasingstudentretentionand
assisting their long-term academic achievement.

M.R. Maroga, a teacher at Kutung Primary
school in Soshunguve, South Africa, concurs:
One of the things that the project has done is to
improveattendance:most childrensimply love the
radio lesson.

4. Cost effectiveness

The implicationof these and similar observations is that IRI pupils are more motivatedto come
to school and that attendance is more consistent.
Studies show that when children come to school
and participate in IRI programs, they consistently
perform at higher levels than their peers in conventional classes. They are thus more likely to
succeed in their course work and move more
smoothly through the educational system.

IRI projectscan followa number of paths;thus
their costs may vary widely.For example, in market-oriented environments where there is more
competitivepressure from commercialpublishers,
some projects can produce their print materials
with four-color illustrations.Where there are concems to optimize teacher development, projects
have instituted modular systems of professional
support. The various possible levels of such support for teachers in such projects have varying
costs at different implementationscales.

While detailed comparative studies of the
number of years to graduationof IRI students and
non-IRI groups have not been made, one may,
nevertheless,estimate these figures by extrapola-

While actual costs vary, cost effectiveness
studies comparing various types of interventions

tion from common performance figures. IRI stu' 3From
their
statistica]
studies
in Bolivia.
Tilson,
et al.,
op. cit.
(1991)
conclude
that
"by adding
the radio
lessons
the childrenleam about a half-year more as comparedto

dents tend to score about .5 standard deviation
(SD) above comparison groupsin IRI-taughtsubjects. Where typical learning gains for one year of

childrenin conventionalclasses."
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(IRI vs. textbooks vs. IRI and textbooks together)
to effect-size measurements have revealed that IRI
is a comparatively affordable solution.14 In fact,
IRI can be much less expensive than other options
while producing greater effect sizes. Moreover,
when IRI projects go to scale, the economic advantages can be substantial. With large audiences
it costs little to add another radio student. (Chapter 5 takes a closer look at issues of finance.)

Substantial innovations in instructional technologies and major developments in applied leaming theory have occurred in recent years, and IRI
projects have significantly evolved to reflect these
changes, demonstrating that it is a dynamic and
adaptable instructional methodology. Before outlining these developments, however, there are two
constants to note.
1. Careful instructional design and evaluation: Most IRI projects demonstrate a commitment
to careful instructional design. The sequencing of
instructional units is carefully managed, and results are tracked throughfornative evaluation. In
addition, most IRI projects have staff olbserve radio lessons in the field within weeks of their production. Teachers are also invited to offer
suggestions for revisions. Students may be tested
on discrete leaming objectives that have been recently taught, and test results assist program designers to assess the effectiveness of specific sets
of programs. In this way, weaknesses in design
may be caught early and timely changes made.

IRI AS AN EVOLVINGMETHODOLOGY
Each instructional technology offers leamers
certain types of interactions. Particular technologies can be located along a continuum of
adaptiveness (sensitive interactivity). Ideally, a
human teacher is fully adaptive to leamers' responses. One-way taped radio broadcasts only
simulate sensitive reactions to students' responses,
and so are less adaptive and less interactive than
advanced computer software. Yet IRI has achieved
significant
results despite its restricted
interactivity.

2. Active learning: All accepted learning theories support the principle of active learning. While
memorization is important for some skills, the
importance of leaming by doing cannot be overemphasized. The IRI leamer is frequently asked
to do something in addition to listening, ranging
from short vocal or physical responses to cues from
the radio, guided manipulation of concrete materials, participatory songs, short group or pair activities (suggested by the radio and interpreted and
facilitated by the classroom teacher), to followup
activities to be completed after the radio lesson is
over. Over time, the word interactivity has been
applied in various ways to characterize IRI's commitment to active learning. IRI design teams are
constantly seeking new ways to push back the limitations of one-way radio transmission.

In spite of its limitations as an interactive instructional technology, recorded audio (distributed
by broadcast or audio cassette) clearly has
strengths. For example, it offers standardized instruction at a high level of quality; it can heighten
student motivation and interest by using sound,
music, and drama to make leaming more enjoyable and more relevant; it offers a media-enriched
learning environment without determining leamers' visual options (as video and computers typically do), and thus promotes imaginative
visualization and allows easy and equal access for
all students in large classes; and because radio has
a relatively low per-student cost and its reach is
so extensive, it offers the broadest service potential of all electronic technologies. (Where there
are small audiences or remote groups beyond the
reach of radio signals, the same IRI programs on
audio cassettes have proven equally effective.)
With such advantages, especially in developing
countries, radio and audio continue to invite inventive instructional design.

Designing for multiple learning channels
An effective instructional radio methodology
depends on establishing meaningful roles for a
range of media and leaming channels, such as the

4

teacher, other peer learners, the community, the

Tilson, et a., op. cit. (1991).
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radio program,programs on audio cassettes,print,
video, etc. While not all need be employed in every intervention, where designers can predict or
determine the learning environment, it is useful
to employ a number of availablechannels.A multichannel approach capitalizes on existing resources,expands the range of learner interactions,
appealsto a number of senses,and promotes more
5
powerful and relevant learning experiences."

learning theories emphasize the different ways
individuals learn as well as the importance of the
personalexperienceeach learner brings to the educational setting. Recognizing that there are often
multiplecorrectanswersand ways of solvingproblems, constructivist approaches promote the use
of instructionalactivities that are flexible enough
to accommodate individual differences.
These developments have required adjustments in radio instructional design. For example,
key to the success of Papua New Guinea's Radio
Science is support for inquiry. Course designers
determined that the fast-paced responses of earlier interactive radio lessons would be inappropriate and that "the more reflective, open-ended
questioning techniques used in adapting IRI for
science are critical to the subject matter."'6 Costa
Rica's radio dramas for environmentaleducation,
Let's Listen to the Earth, also employ"open questions to stimulate thinking.""7 Similarly, South
Africa's English In Action and My Maths: Many
Times promote activity-basedlearning and openended responses. Teachers are guided to create
activities employing concrete materials from the
immediate environment, or to seek ideas and unpredictablelanguagefrom the childrenthemselves.
This makes the lessons more effective and relevant.'5 Of course, teachers may need assistance
to integrate such techniques into their teaching
practice. Consequently,the professionaldevelopment of teachers has become an essential linked
objective of IRI projects.

IRI projects begin through the creation of
working teams of managers, curriculum and
coursedesigners, scriptwriters,producers,teacher
trainers, and learner/school support staff. The
team's goal may be to adapt, enrich, or upgrade
an existing curniculumor course, or the team may
wish to develop an entirely new curriculum or
course. At the outset, the managers and curriculum/coursedesigners set objectives and work with
the writers and producers to determine which integrated media methodologyto use. Learning objectives and instructionalfunctions are mappedto
one or more learning channels such as print
(teacher guides, student workbooks, illustrated
readers, posters), audio (radio or cassette), video
(broadcastor tape), and field staff (for formative
evaluation, teacher training, and support). In all
cases, IRI projects are creative enterprises that
must respond to uniquelocal demands and opportunities while incorporating appropriate and upto-date instructionalmethods.
Adapting to new currents in education
Since IRI's 1974 inception, there have been
important developmentsin learning theory. Successive IRI designs have reflected these changes.
Initially, designfocused on such principles as distributivelearning,by which studentspracticeskills
in short lesson segments distributed over days or
weeks. Early programs also emphasizedimmediate reinforcement

Teacher development and programs for
multiple audiences
While the first IRI programs were designed
to meet the educational needs of the single audience of primary schoolchildren, in recent years a
number of designs now have explicit objectives

of correct responses. Cognitive
6

and constructivist theories have now superseded
behaviorist and associationist ones. These newer

Olsson,op. cit., 20.
"GermanVargas, Econauts: Mission Nature-Radio
Drama For Environmental Education In Costa Rica,
LearnTechCase StudyNo. 5 (Newton,MA: EDC and Washington, DC: USAID, 1995),16.
"8Stuart Leigh, Changing Times In South Africa: Remodeling Interactive Learning, LearnTech Case Study No.
8 (Newton,MA: EDC and Washington,DC: USAID), 1995.

" 5Stuart Leigh, Gordon Naidoo, and Lebo Ramofoko,
"SouthAfrica: DesigningOptions for EducationalRenewal,"
in Multichannel Learning: Connecting All to Education
(Newton, MA: EDC and Washington.DC: USAID, 1995),
119-32.
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How long should an IRIproject run?

for dual audiences. Programs address children
while using the daily radio contact time with classroom teachers for a subtle form of inservice training. For example, IRI programs in South Africa
now assist teachers of English as a second language to adopt learner-centered, activity-based
language teaching methods. Similarly, early childhood development programs in Bolivia and South
Africa simultaneously address learning objectives
for very young children and their caregivers. These
programs are designed to bridge the gap between
theory and practice, providing caregivers "the opportunity to connect games and activities with
early childhood development theory."'9 By raising the quality of instruction for children while
assisting teachers to become competent with a
range of effective activities (that they may use at
any time with or without a radio or audio cassette
program), IRI is helping educational systems to
meet important objectives related to both pupils'
and teachers' knowledge and skills.

The productive life span of an IRI project is
not easy to determine. An IRI intervention may
be called for when decisionmakers determine that
teachers are not fully competent in a given subject or when they think that children require a
higher quality learning environment. The efficacy
of the intervention is substantiated through testing, which may show that children learning
through IRI score higher on tests than children in
traditional classrooms. Studies may also show that
IRI positively effects promotion, attendance, dropout, and repetition rates. It is more difficult however, to show teacher learning gains as a result of
"facilitating" the IRI lessons. There are anecdotal
reports about teachers becoming more participative, i.e., using interactive techniques in regular
non-IRI led subjects, but there are no definitive
studies on changes in teachers' understanding of
mathematics, science, or language, or how to teach
these subjects to young children as a consequence
of an IRI intervention. If quality improvement is
the justification to use IRI, then perhaps the productive life of the intervention would end when
education systems are able to produce similar or
better indications of learning gains at th,esame or
lower cost per student. But if the intervention was
responding to systemic problems such as equity
or access, then cost considerations may mitigate
against the program's discontinuation.

This trend in IRI design is paying great dividends to teachers and their pupils, and teacher educators are taking notice. They know it is very
difficult to find strategies to provide effective
inservice training to teachers, especially to remote
rural teachers. Without extrinsic motivators such
as course accreditation leading to salary increases,
virtually the only time that one can be certain of
engaging teachers is while they are at work. However, while listening to a radio program each day
with their students, teachers can be offered ideas
for many effective instructional activities. In South
Africa, after a year of exposure to hundreds of
such ideas (via audio and integrated text in English In Action), many teachers have demonstrated
a substantially broadened and updated repertoire
of skills. and have come to see themselves as more
inventive, capable, and reflective professionals.2 0
In such projects, IRI promotes the development
of effective teachers while assuring a quality learning experience for their pupils.
9

One alternative to an IRI intervention would
be through the implementation of a "reformed" or
"transformed" strong, systematic preservice
teacher training program. This program would
graduate new teachers in sufficient numbers who
fully understand the targeted subject concepts and
possess the skills to teach them effectively. The
development of this reformed teaching force, however. would require several years, and many learners would meanwhile miss out on the opportunity
to receive a high-quality education.
A second strategy would be to put in place a

Andrea Bosch, Jugando en ei PIDI: Active Learning,

Early Child Development and Interactive Radio Instruc-

solid, systematic inservice teacher development
program that can guarantee the same c[uality results as the preservice strategy described above.

tion-Supporting
Caregivers, Parents, and Young Children,
LearnTech Case Study No. 4 (Newton, MA: EDC and Washington, DC: USAID, 1995), 35.

"Leigh, op. cit., 17-20.

34

EFFECTIVENESSAND METHODOLOGYOF IRI

This would entail a major investment that must
be weighedagainst the cost of developingand sustaining an IRI intervention.

processof conceptbuildingand internalizationthat
takes place at each plannedstep in an IRI sequence
is a powerfullearningtool that loses nothing from
its lack of visual representation.

A third substitutefor IRI would be the provision of high-quality textbooks. However, it can
also be argued that if teachers do not understand
the concepts being presented, textbooks will not
bring about good classroom teaching. Furthermore, studies have shownthat textbooks are more
costly than IRI.

CONCLUSION
Since 1974, IRI systems have adapted to a
succession of educationalenvironments,learning
objectives,and audiences.As the designs of these
systemshave changed to keep pace with changes
in instructionalpractice, IRI projects have continued to prove effective, even as newer and more
fully interactivetechnologieshavecomeinto wider
use. IRI remainson the educators' agenda because
teachers and students continueto find satisfaction
and value in its use, and because evaluationsconsistentlyshow it to produce higher levels of learning-and at a lower cost-than the conventional
systems IRI projects replace or augment.

Finally, policymakers may be tempted to invest in the latest techniquesemploying television
and computersto upgrade their educationsystems.
Leaving aside the questions of costs and maintenance as well as establishing equitable access to
these much more complex systems, anyone who
has observed students in an IRI lesson grappling
with unfamiliar concepts soon realizes that the
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5. COST AND FINANCE
BY DOUGLAS L. ADKINS

INTRODUCTION

public primaryeducationexpenditures,and expenditures on teaching materials.

The educationaleffectivenessof IRI has been
demonstrated in previous chapters. This chapter
attempts to assess the available evidence on
whether this educationaleffectivenessis worth its
cost, compared to other ways of enhancing educationalquality.The chapterwill examinethe cost
of IRI programs, sources of funding, and problems associated with ensuring a project's financial sustainability.

2. How is IRifunded?
Even conventional public educational programs are often financed in part from funds outside the national budget. Because of IRI's nature,
which involves the production, transmission,and
reception of radio programs, there are greater opportunitiesto gain accessto resourcesthroughgovernment budget channels in non-education
ministries,public production and broadcastingorganizations,and intemationaldonorsand alsofrom
private sources such as parents and communities.
This chapter looks at the experience of countries
in mobilizingfinancing from both the ministry of
education (MOE) and other sources.

1. What does IRI cost?
For developingcountries,many kinds of educational technology investments and their recurrent costs appear beyond the possibility of
financing. This is especially true in countries that
provide relatively small budget allocations for
non-personnel costs. This chapter measures the
budget effort needed for IRI programs by relating
their costs to markers such as per-capita GDP,

3. How can IRI become financially
sustainable?
Financialsustainabilityis often a key problem for any innovative educational program.
This chapter examines the special problems of
countries in financially sustaining IRI and discusses the main lessons learned.

The major costs typically incurred by an
IRI program are well known: investment costs
for program development and startup and annual recurrent costs for air time, radios, production and distribution of cassettes and print
materials,trainingof teachersand teachertrainers, continuing program development, insurance, maintenance, and administration. The
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purpose of this discussion is not to forecast what the costs will be in any given

circumstance, but to indicate the likely
magnitude of the total cost of an IRI program and its major components, and to
develop per-student costs for various
scales of operation. For this purpose, we
have constructed a cost model based on
the experiences of several countries that
have used IRI. Country cost data have been
merged, updated, and adjusted for general

Figure 5-1: IRI per-student cost at various
program scales-one
instructional subject
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investment cycle comes around, the "sticker shock'
may be profound (see financial issues later in t'he
text).

Before addressing indivicdualcost items of IRI
using this cost model, it is important to examine
the question of scale economies. Chart 5-1 shows
that scale economies are su'sstantial when total
costs are considered. To serve I million students,
the cost per student is only 40 percent of what it
costs to serve 100 thousand students. To serve 4
million students, the cost per student continues to
decline, although not as quickly. The scale economies are clearly mainly in investment costs. Although there are some scale economies in recurrent
costs, per-student recurrent coDstfor 1 million students is only 22 percent less than for 100 thousand students. And to serve 4 million students,
the recurrent cost per student is still 88 percent of
the per-student cost to serve I million. In this cost
model, there are only minimal recurrent scale
economies between 400 thousand and 2 million
students.

Due to space limitations and deficiencies in
country IRI cost data, we will not systematically
present data for each of the countries that have
had IRI programs. Rather we have developed a
generalized cost model based on country data from
Bolivia, Dominican Republic, Honduras, Lesotho,
South Africa, and Venezuela. With suitable assumptions, the model is applicable to conditions
in most countries. Cost estimates from this model
are presented for a small-scale program (100 thousand students) in Table 5-1 and a large-scale prograrn (1 million students) in Table 5-2. As shown
in Chart 5-1, the cost model can be used to generate costs for programs at other scales. The assumptions used for the cost models are specified under
the program assumptionsat the top of each table.
Other assumptions, of course, would have generated somewhat different results. Readers may
make different judgments about the level of expenditure required for various items and can adjust the components accordingly. The model
calculates investment cost, recurrent cost, and total cost for the specified program and the per-student cost for each of these categories.

Strong investment economies of scale and
weak recurrent ones mean that for 50 thousand
students, the per-student recurrent cost of an IRI
program obeying our cost model specification
would be only 30 percent of total cost, whereas
for 4 million students, it would be fully 78 percent of total cost. The implication of this is that
countries planning small programs should explore
the possibility of using already-developed lessons
from other countries to minimize investment cost.
A second consideration for small program planners is what to do when donors finance initial investment costs on a one-off basis. When the next

Investment cost
In any IRI program, investment cost is bound
to be a large part of the total cost. It is also the
most variable. High-quality scripts and programs
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are more expensivethan low-qualityones-quality will be a program choice that will be made
differently in different programs. At the low end
of the scale, programs obtainedfrom other countries are much cheaper than those producedfresh.
Frequent revisionsto the radio scriptsand lessons
are also expensive, but the revisions may extend
a program's life span. Startup costs are sensitive
to up-front training efforts and public information
campaigns.Programcoordinatorswill only be able
to make rough estimates of the optimal amount
needed for each of these items for their country's
program. Thus, the estimatespresented in the cost
modelsrepresent one program specification.They
assume original scripts and production of one instructionalprogram.With these and other assumptions, the investment cost for a small-scale
program is US$2.75 million and $5 million for
the large-scaleprogram. On an annualized basis,'
investmentcosts constituteabout two-thirdsof the
annual costs of the small-scale program and onethird of those of the large-scale program.

ber of instructionalprograms offered,it will likely
be asked to pay for air time. Thus, for both analytical and financial reasons, the cost of air time
should be planned for from the beginning of the
project.

Recurrent costs

Training teachers is another highly variable
cost among programs. There is general agreement
that IRI programs typically fail most seriouslyin
providing both up-front and continuing teacher
training. It should be noted, however, that unlike
other technologies,IRI has a built-in trainingfunction, amounting to "leaming by doing," as teachers play their roles as instructed by the radio host.
What the optimal amount of training should be is
an open question. In the cost model, because of
the general evaluation of under-training, we increased the annual recurrent training expenditure
per teacher per year to $10. This may still be inadequate,especially since one of the justifications
for IRI in the first place is to help under-trained
teachers compensate for their lack of training in
certain subjects.2

Radios and classroommaterials,includingradios, studentand teacher guides, and cassettes,are
the largest recurrentcost item in an IRI program.
Hence, programshave tried to find ways to economize on their use. For example, when the school
has electricity or windup radios available, batteries are unnecessary. Some programs have attempted to eliminate or reduce the need for
distributing printed materials to classrooms by
broadcasting the necessary text for students to
copy,or by printingit in the local newspaper.This
cost model has made little room for financing and
distributingcassettes, but in areas not reached by
radio stations or when programs are not broadcast
during the school day, they would, nevertheless,
be essential.

The big items of recurrent cost in the cost
model are broadcastingcosts.,radios and their upkeep, and production and distribution of printed
materials and cassettes, each representing about
20 to 30 percent of recurrent costs depending on
the scale of the program. In the small-scale program, administrativecosts are in the same range,
but in the large-scaleprogram, administrationfalls
to 10 percent of recurrent costs.
Broadcasting costs refer mainly to air time
but may also include supplemental payments to
radio station personnel. It is the least understood
cost amongeducators,and it is the one that is most
varied in its financing.When state-ownednational
radio stations broadcast IRI programs without
charge, there are still costs incurred to the country, if not to the MOE. The same is true of the
"free" time offeredby commercialradio stations.
As the scale of the IRI program increases,both in
terms of the number of radio marketsand the num-

Continuingprogram development is an item
for which costs can also vary markedly from program to program. Some instructional programs
may require only minor fine tuning. Others will
be subject to continuous revision depending on
2
Theallocationfor teachertraining in the AVANCEprogram in Honduras was only about $1.60 in 1997.

'See Annex for the methodology used in annualizing
investment costs.
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Table 5-1: Costs of IRI programsin primaryschools: typical schedule,small-scale programa
Program assumptions:
Instructional subjects
1
Students
100,000
Students per class
30
Participating classes
3,333
Teachers (ratio 1.1:class)
3,667
Participating classes per school
4
Schools
833
Radio markets'
7
Number of schools per radio market
119
Opportunity cost of finance (%)
10
Life of radio programs and materials (yrs) 8
Cost item

Unit

Investment cost
Scripts
Subject
Radio program prod. Subject
Printed materials, prep. Subject
Startup costs (including Fixed
upfront training)
Subject
Class
Total investment costd

Recurrent cost
Air time, other
broadcasting
Radios (3 yr. life)
Radio repair/batteries
Prod. print materials/
cassettes
Distr. of materials
Trning/trning supplies
Continuing prog. dev.
Admin. expense
Other fixed expense
Other variable expense
Total recurrent cost

Total annual
program cost

Investment Annual or
amount per annualized
unit
fixed program cost'

500,000
1,000,000
250,000
500,000
93,722
250,000
75.00
2,750,000
93,722

Radio market
Class
Class

Annual or
annualized
variable
cost per unit'

93,722
187,444
46,861

143,722

93,722
187,444
46,861

1
3,333

46,861
46,861
421,749

0.94
1.87
0.47
0.94
0.47
0.47
5.15

12
23
6
12
6
6
65

7

70,000

70,000

0.70

9

12.06
3.50

3,333
3,333

40,211
11,667

40,211
11,667

0.40
0.12

5
1

0.50
0.10
10.00
0.03
0.20
0.03
1.00

100,000
100,000
3,667
100,000
100,000
100,000
3,333

50,000
50,000
10,000
10,000
36,667 36,667
2,500
7,500
20,000
60,000
2,500
7,500
3,333
3,333
246,878 296,878

0.50
0.10
0.37
0.08
0.60
0.08
0.03
2.97

6
1
5
1
7
1
C
36

668,627

8.12

10000

10,000

Student
Student
Teacher
Part fixed, part per student 5,000
Part fixed, part per student 40,000
Part fixed, part per student 5,000
Class
50,000

1
1
1

93.722
187,444
46,861
93,722
46,861
46,861
515,471

46,861
14.06

30

No. of Annual Annual Annual Annual
units
variable total at cost per %'age of
at given cost
given student total I+R
scale
scale
costs

812,349

Source: World Bank
aBasedon actual costs from Bolivia, Dominican Republic, Honduras, Lesotho, South Africa, and Venezuela, adjusted for generality
and inflation to 1997.
'Air time cost assumed to relate to the number of radio markets.
'Investment costs are annualized according to technique described in the Annex.
dTotalinvestment cost calculated at given scale. In this table, 3,333 classes use $75 per class in variable startup costs, for a total of
$250,000.
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Table 5-2: Costs of IRI programsin primaryschools: typical schedule, large-scaleprograma
Program assumptions:
Instructional subjects
I
Students
1.000,000
Students per class
30
Participating classes
33,333
36,667
Teachers (ratio 1.l:class)
4
Participating classes per school
Schools
8,333
50
Radio marketsb
Number of schools per radio market
167
Opportunity cost of finance (%)
10
Life of radio programs and materials (yrs) 8
Cost item

Unit

Investment cost
Scripts
Subject
Radio program prod. Subject
Printed materials, prep. Subject
Startup costs (including Fixed
upfront training)
Subject
Class
Total investment costd

Recurrent cost
Air time, other
broadcasting
Radios (3 yr. life)
Radio repair/batteries
Prod. print materials/
cassettes
Distr. of materials
Trning/trning supplies
Continuing prog. dev.
Admin. expense
Other fixed expense
Other variable expense
Total recurrent cost

Total annual
program cost

Investment Annual or
amount per annualized
unit
fixed program cost'

500,000
1,000,000
250,000
500,000
93,722
250,000
75.00
5,000,000
93,722

Radio market
Class
Class

Annual or
annualized
variable
cost per unit'

93,722
187,444
46.861
46,861
14.06

10,000
30

Student
Student
Teacher
Part fixed, part per student 5,000
Part fixed, part per student 40,000
Part fixed, part per student 5,000
Class
50,000

143,722

No. of Annual Annual Annual Annual
units
variable total at cost per %'age of
at given cost
given student total I+R
scale
costs
scale

1
1
1
1
33,333

50

93,722 93,722
187,444 187,444
46,861
46,861
93,722
46.861
46,861
468,610 468,610
843,498 937,220

0.09
0.19
0.05
0.09
0.05
0.47
0.94

3
6
1
3
1
14
29

500,000

500,000

0.50

15

12.06
3.50

33,333
33,333

402,115 402,115
116,667 116,667

0.40
0.12

12
4

0.50
0.10
10.00
0.03
0.20
0.03
1.00

1,000,000
1,000,000
36,667
1.000,000
1,000,000
1,000,000
33,333

500,000 500,000
100,000 100.000
366,667 336,667
25,000
30,000
200,000 240,000
25,000
30,000
33,333
33,333
2,268,781 2,318,781

0.50
0.10
0.37
0.03
0.24
0.03
0.03
2.32

15
3
11
1
7
1
1
71

3,112,280 3,256,002

3.26

100

Source: World Bank
'Based on actual costs from Bolivia, Dominican Republic, Honduras. Lesotho, South Africa, and Venezuela, adjusted for generality
and inflation to 1997.
bAirtime cost assumed to relate to the number of radio markets.
'Investment costs are annualized according to technique described in the Annex.
dTotalinvestment cost calculated at given scale. In this table, 33,333 classes use $75 per class in variable startup costs, for a total of
$2,500,000.
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Table 5-3: Cost effectivenessof IRI: country evidence
Country/Intervention

(1)
Year

(2)
Student
grades
tested

(3)
Subject

(4)
(5)
(6)
(7)
Effect size Cost
Effect Sourced
(standard
per per $US
deviation student of cost'
units),

($US)b

0.55

1.80
0.44

0.31
1.31

la
lb

0.40
1.01
0.81

1.33
0.49
1.10
0.91

Ic
2
2

0.27
1.75
0.25
1.65

1.48
0.21
0.24
0.21

Id
le
if
ig

By intervention
IRI
Nicaragua
Thailand (Northeast)

1976-1980
1980

1-4
2

Math
Math

Kenya
Honduras
Bolivia
Average

1982-1984
1990
1990

3-5
1, 2
2-4

Language arts
M:ath
Math

0.58
0.53
0.49
0.90

1977
1978
1981
1981-1983

1
1
8
2, 4

Math
Math
Math
Reading/Math

0.40
0.36
0.06
0.34

Textbooks
Philippines
Nicaragua
Thailand
Brazil

Average

0.54

Teacher education
Thailand-post-secondary
math courses

Brazil-inservice primary
Average
By country
Nicaragua
IRP
Textbooks

1981

8

Math

1981-1983

2, 4

Reading/Math

<0.01

0.09

0.06

if

0.21

2.21

0.09
0.08

ig

1976-1978

1

1978

1

Math

1.10

1.80

0.61

la

Math

0.36

1.75

0.21

ig

1981-1983

2, 4

Reading/Math

0.34

1.65

0.21

ig

1981-1983

2. 4

Reading/Math

0.21

2.21

0.09

Ig

1981
1981

8
8

Math
M[ath

0.06
<0.01

0.25
0.09

0.24
0.06

if
if

Brazil
Textbooks
Teacher educationinservice primary

Thailand
Textbooks
Teacher training

aCalculated as the ratio of (a) the incremental performance of the intervention group over that of a control group to (b) the
standard deviation of the performance of the control group. Since this ratio is independent of the units describing performance, it can be used to compare different interventions.
bCosts are in dollars of the years of the programs.
'Measure of cost effectiveness, i.e., incremental effectivenessper unit incremental cost.
dData for sources Ia- 1g are from M. Lockheed and E. Hanushek, "Improving Educational Efficiency in Developing Countries:
What Do We Know?," Compare:A Journal of ComparativeEducation (18:1) 1988. Original sources la-lg are: (la) Searle
and Galda (1980) for effect, Wells and Klees (1978) for cost; (Ib) Friend et al. (1986) for effect, Galda (1985) for cost;
(1c) Oxford et al. (1986) for effect, Kemmerer and Friend (1985) for cost; (Id) Heyneman et al. (1985) for effect, Searle
(personal communication)for cost; (le) Jamison et al. (1981) for effect, Wells and Klee (1978) for cost; (If) Lockheed et
al. (1987); and (Ig) Armitage et al. (1986). (Full citations for these studies may be found in the annex (pp. 64-65.) Data
for source 2 are from T. Tilson, "Sustainabilitv in Four Interactive Radio Projects: Bolivia, Honduras, Lesotho and Papua
New Guinea," in Educational Technology: Sustainable and Effective Use (Washington, DC: The World Bank. 1991).

[aTOfacilitate comparison, the IRI results for grade 1 only are entered in this row.
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their educationalimpact. The very small amount
allocated in our cost model would fund only minor fine tuning.

variable to raise the question of whether all costs
incurred by the programs were included and, if
so, whether there was significant underspending
in major areas, such as IRI training for teachers.
Except in the case of Nicaragua where, even allowing for dollar inflation, the per-student costs
are also considerably lower than those estimated
in the cost model of Tables 5-1 and 5-2, this is
probably due to a combinationof undercounting
costs such as air time and the effect of options
taken in some programs, e.g., low spending on
IRI training for teachers. In cases where program
options produce lower costs, the measure of cost
effectivenesswould not be biased upward. For instance, assuming that the teachertraining was low
quality in a given program, the effectivenessresults are still the results for the entire program. In
the case where the low cost is due to cost
undercounting, however, the cost effectiveness
measure would be biased upwards. Even in this
instance, though, the comparison with textbook
and teacher-trainingprogramsmight not be biased,
because the costs of these programs might also
have been underestimated.

Cost effectiveness of IRI
The quality deficits identified in the educational performanceof many developingcountries,
particularlyin rural and urban-fringeareas at the
primary level, have been of increasing concem in
recent years. The international donors assisting
them have sought cost-effectiveinvestments that
will make a significantimpact on educationalquality. Various instructional interventions, such as
textbookprovision,teachertraining usingdistance
methods, computer-assisted instruction, and IRI
are considered by policymakers,who desire solid
evidence of both their effectivenessin raising student performance and their cost effectiveness.
The evidencegatheredin Table5-3 shows that
IRI has been a cost-effectiveinterventionin math
and languagecoursesin primary schoolsin a number of countries.3 There is also evidence that IRI
is more cost effective than some textbook and
teacher-training development programs. The average effectiveness/costratio of the IRI studies is
0.91, compared to 0.54 for textbookprograms and
0.08 for teachertraining.4 Unfortunately,only one
comparison between IRI and another intervention
in the same country has been made-in Nicaragua, where the IRI program was found to be three
times as cost effective as a textbook program (see
Table 5-3).

These results should not be viewedas the last
word on the relative merits of the three interventions, particularlysince the research data was collected early in the developmentof IRI. However,
they should serve as a wake-up call to education
ministries and the education community in general to give serious considerationto IRI as a reliable and cost-effective tool for tackling the
systemic problems of severely underfunded education systemsand increasingstudentperformance
over a wide range of circumstances.

An observation on the per-student cost figures for IRI in Table 5-3 is that they are sufficiently
3

Most of the results are taken from Lockheed

Affordability of IRI

and

Hanushek, op. cit. (1988), which summarizedand analyzed
a number of other studies. Full citations for the studies referred to in Table 5-3 may be found in the annex (pp.64-65).
4
The effectiveness-cost ratio is the size of the effect

If the cost-effectiveness analysis points to the

potential for IRI to play a larger role, can countries afford it? Affordability is an imprecise but
meaningful concept in educational planning.
While semantically cast in terms of necessitycan or cannot afford-it should more accurately

divided by the incremental cost to produce it. The measure
of effect commonly used for comparing the effect of different interventions is standardized by dividing (a) the incre-

mental performance of the intervention group over that of a
control group by (b) the standard deviation of the performance of the control group. Since this ratio is independent
of the units describing performance, it can be used to com-

be phrased choosing to afford or not afford. In

pare different interventions.

its when new quality-enhancingprograms are pro-

general, certain budgetary categories are off lim-
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Table 5-4: Public expenditure on primary teaching mlaterials, 1993
Country

Per-student
Public expenditure
GNP per capita public expenditure on primary
Percentage of
Primary
on primary ed. teaching materials total spending pupils/teacher
($US)
($US)
($US)

Mauritania
Suriname
Swaziland
Czech Republic
Malaysia
Oman
Slovenia
Republic of Korea
Average

500
830
1,140
2,700
3,090
5,190
6,590
7,720
3,470

64
83
92
1,114
336
870
1,518
1,136
652

1.6
3.6
0.03
290.1
25.4
18.9
17.9
16.0
47

posed for financing. What is not affordable at one
time, however, becomes affordable at another as
political, macroeconomic, and donor-assistance
conditions change. The actual level of discretionary spending is as different from country to country as the range of political and economic choices.
With a strong enough budgetary effort, discretionary spending can be increased, for example, by
allowing student-teacher ratios to increase somewhat, thereby reducing expenditure on teacher
salaries. Increased cost recovery efforts in higher
education could provide the wherewithal for a reallocation of funds within the education budget.
Improved macroeconomic and donor-assistance
conditions may also allow increased discretionary spending at certain times.

2.5
4.4
0.04
26.0
7.6
2.2
1.2
1.4
5.7

53
33
21
20
27
16
31
29

ready measure for this, we have used 20 percent
of the current total primary education budget.
which is not to say that countries are prepared to
allocate potential discretionary spending to such
acti vities. For example, spending on teaching materials is one indicator of how far below the upper
boundary of discretionary primary spending most
developing countries now are. Data o0i spending
on teaching materials for 1993 are presented in
Table 5-4. These percentages of budgetary expenditure, except in the case of the Czech Republic,
typically range from 1 to 8 percent.5
Tables 5-5 and 5-6 present estimates (for
thirty-one countries) of the cost of the small- and
large-scale IRI programs as a percentage of perstudent potential discretionary spending out of the
budget for primary schools. Using 20 percent of
the primary budget as its measure, small-scale IRI
programs in lower income countries would require
on average 84 percent of potential per-student discretionary primary spending. Thus, students using the IRI program would need to be allocated a
much higher per-student expenditure than those
not taking it. Were the program made large scale,
however, the percentage would drop to 23 percent of per-student discretionary primary spending. For lower-middle-income countries, these

In another sense, however, affordability is not
a choice. It is doubtful that Chad, with a per-capita
GNP of US$270 and a current per-student primary
expenditure of S26, would choose to spend $100
per student on programs designed to enhance the
leaming performance of primary students by improving teacher training, enhancing textbook provision, expanding computer-assisted instruction,
or increasing Internet access. Thus, in a given
country at a given time there is a real, if not precisely measurable, upper boundary to discretionary primary spending within which quality
enhancement programs and attacks on systemic
problems must realistically fit. As a rough and

5

These figures should not be construed to reflect total

expenditure on teaching materials, since as a rule neithler
donor nor parent contributions are included.
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average percentages would drop to 32 percent
(small-scale project) and 9 percent (large-scale
project). For upper-middle-income countries the
figures would be 7 percent and 2 percent for smalland large-scale projects.

cause of the greater budgetary effort required by
suchcountries,donorassistancemaybejustifiable.
One argument worth making to governments
considering funding IRI programs is that they can
reduce repetition, a major cause of inefficiency in
many educational systems. By reducing the cost
per student, an education system could offset, in
whole or part, the cost of the IRI program. Unfortunately, the savings resulting from increased efficiency will come only after the major
expenditures for IRI have been made and student
performance has improved. Capturing these funds
for an IRI program would be difficult.

Thus, in the middle-income countries, IRI programs at costs estimated in this paper would be
straightforwardly affordable within existing budgetary frameworks. While IRI programs are affordable "on average" for the whole sample, they
may not be for individual countries. For example,
the Dominican Republic's budgetary per-capita expenditure for primary education lags behind that
of other lower-middle-income countries. The Dominican Republic's total per-student cost of the
small-scale program would cost 113 percent of
potential discretionary primary spending, and the
large-scale program, 45 percent. Conversely, Bulgaria, with a slightly smaller GDP per capita than
the Dominican Republic, would require only 11
percent of its potential discretionary primary
spending for a small IRI program and 5 percent
for a large program.

FINANCING ISSUES
The concepts of cost and finance should be
clearly distinguished in the minds of decisionmakers. It is important to know the real cost of an intervention in order to know whether it is worth
investing in. Once a decision on the merit is made,
however, questions of financial feasibility and
sustainability need to be examined.

Sources of financing

It is also useful to look at the financing of recurrent costs, because in many of the poorest countries, donor finance may be available at grant or
concessional rates to finance capital costs. Donors
may also be able to import mathematics, English,
or Spanish programs that require little or no adaptation to country conditions (and thus considerably reduce capital costs). In addition, the poorest
countries may need to cover only a portion of recurrent costs over the mediumnterm, which for the
countries in the sample average 12 to 31 percent
of our measure of potential discretionary primary
spending (Tables 5-5 and 5-6). For the two groups
of middle-income countries, average recurrent
costs as a percentage of potential discretionary primary spending is in only the I to 12 percent range,
which should be affordable in these countries.

Among the sources of financing for IRI programs, outside of MOEs and parents, are ministries of information, public broadcasting entities,
private radio stations, local govemments, communities, teachers, NGOs, private in-country donors,
and international donors. They constitute a set of
financial sources probably broader than those for
any other major educational intervention. Table
5-7 provides an idea of the range of financing
sources utilized by IRI programs in several countries.
The broadcasting authorities-either a cabinet-level ministry of information, an independent
broadcasting organization, or both-may
be
sources of funds not usually available to educational programs. Funding for IRI from the information side is usually in the form of free or
reduced-price air time, the use of recording and
editing studios, and the services of broadcast staff.
The free or reduced-price air time may be offered

The conclusion is that IRI should be readily
affordable for most countries. In many of the poorest countries, however, while IRI would be affordable even without donor assistance, it would
require making difficult budgetary choices. Be-

45

INTERACTIVE RADIO INSTRUCTION: IMPACT, SUSTAINABILITY, AND FUTURE DIRECTIONS

Table 5-5: IRI total cost relative to primary education budget, small-scale program,a][993
(US$)
Country

(1)
GNP
per
capita

Lower

(2)
Per-student
annual

(3)
Potential
discretionary

public

(4)
(5)
Percentof potential
discretionary

spending:

expenditure
on primary
education

20% of (2)

(6)
(7)
Percentof total
spencling

spending

IRI
recurrent
cost

IRI
total
cost

IRI
recurrent
cost

IRI
total
cost

income

1

Ethiopia

130

74

15

20

55

4

11

2

Chad

210

26

57
31

157
85

11
6

31
17

3

Kenya

270

48

5
10

4

Mali

300

53

11

28

77

6

15

5

China

490

27

5

54

148

11

30

6

Mauritania

7
8

Zimbabwe
Lesotho
Average

500
550

64
104

13
21

23
14

64
39

5
3

13
8

670
390

84
60

17
12

18
31

48
84

4
6

10
17

182
83
66
92

36
17
13
18

8
18
22
16

22
49
61
44

2
4
4

12 Swaziland

820
830
1,060
1,140

3

4
10
12
9

13 Romania
14 Bulgaria

1.200
1,220

260
353

1.260

36

52
71
7

6
4
41

16
11
113

1
1
8

3
2
23

1,540
1,680
2.130
2,230

121
226
470
235

24
45
94
47

12
7
3
6

34
18
9
17

2
1
1
1

7
4
2
3

20 Poland
21 Ukraine
Average

2,240
2,440
1,522

330
1,044
269

66
209
54

5
1
12

12
4
32

1
0
2

2
1
6

Upper middle income
22 Czech Republic
23 South Africa
24 Malaysia
25 Chile
26 Hungary
27 Mexico
28 Oman
29 Slovenia
30 Argentina

2,700
2,990
3,090
3,190
3,510
3.800
5,190
6,590
7,260

1,114
1,069
336
273
912
297
870
1.518
1,175

223
214
67
55
182
59
174
304
235

1
1
4
5
2
5
2
1
1

4
4
12
15
4
14
5
3
3

0
0
1
1
0
1
0
0
0

1
1
2
3
1
3
1
1
1

7,720

1,136

227

1

4

0

1

4,604

870

174

2

7

0

1

Lower middle income
9 Macedonia,
10 Suriname
11 Guatemala

15 Dominican
16
17
18
19

FYR

Republic

Paraguay
Tunisia
Slovak Republic
Costa Rica

31 Republic
Average
'Small-scale

of Korea

IRI program is assumed to be 100 thousand

students.
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Table 5-6: IRI total cosl. relative to primary education budget, large-scale prgoUamja 1993 (US$)

Country

(2)
Per-student
annual
public
expenditure
on primary
education

(3)
Potential
discretionary
spending:
20% of (2)

130
210
270
300
490
500
550
670
390

74
26
48
53
27
64
104
84
60

15
5
10
11
5
13
21
17
12

8
23
12
11
22
9
6
7
12

Lower middle income
9 Macedonia, FYR
10 Suriname
11 Guatemala
12 Swaziland
13 Romania
14 Bulgaria
15 Dominican Republic
16 Paraguay
17 Tunisia
18 Slovak Republic
19 Costa Rica
20 Poland
21 Ukraine
Average

820
830
1,060
1,140
1,200
1,220
1,260
1,540
1,680
2,130
2,230
2,240
2,440
1,522

182
83
66
92
260
353
36
121
226
470
235
330
1,044
269

36
17
13
18
52
71
7
24
45
94
47
66
209
54

Upper middle income
22 Czech Republic
23 South Africa
24 Malaysia
25 Chile
26 Hungary
27 Mexico
28 Oman
29 Slovenia
30 Argentina
31 Republic of Korea
Average

2,700
2,990
3,090
:3,190
3,510
3,800
5,190
6,590
7,260
7,720
4,604

1,114
1,069
336
273
912
297
870
1,518
1,175
1,136
870

223
214
67
55
182
59
174
304
235
227
174

Lower income
1 Ethiopia
2 Chad
3 Kenya
4 Mali
5 China
6 Mauritania
7 Zimbabwe
8 Lesotho
Average

(1)
GNP
per
capita

aLarge-scale IRI program is assumed to be 1 million students.
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(4)
(5)
Percent of potential
discretionary
spending
IRI
IRI
recurrent
total
cost
cost

(6)
(7)
Percentof total
spending
IRI
recurrent
cost

IRI
total
cost

15
43
23
21
41
17
11
13
23

2
5
2
2
4
2
1
1
2

3
9
5
4
8
3
2
3
5

3
7
9
6
2
2
16
5
3
1
3
2
1
5

6
13
17
12
4
3
31
9
5
2
5
3
1
9

1
1
2
1
0
0
3
1
1
0
1
0
0
1

1
3
3
2
1
1
6
2
1
0
1
1
0
2

1
1
2
2
1
2
1
0
1
1
1

1
1
3
4
1
4
.1
1
1
1
2

0
0
0
0
0
0
0
0
0
0
0

0
0
1
1
0
1
0
0
0
0
0

INTERACTIVE RADIO INSTRUCTION:IMPACT,SUSTAINABILITY,AND FUTURE DIRECTIONS

Table 5-7: Country data on sources of funding
Country

South Africa
Bolivia
Honduras
Lesotho
Dom. Republic

(1)a
Year

(2)
National
MOE
budget

(3)
Local
gov't
budgets

(4)
Public
radio
entity

1992+
1987+
1987+
1988+
1990+

x

?

x

(5)
Private
radio
stations

?
?
x

(6)
(7)
NGOs,
Parents
donations,
commununities

(8)
Teachers

x
x
x

x

x
x

x

(9)
Donors

x
x
x
x
x

aThe plus (+) sign indicates succeeding program years as well as year indicated.

at times when direct reception in the classroom is
impractical, however. Thus, utilizing it requires
teachers to record the radio lessons on audio cassettes and then to use the cassettes in the classroom. These extra demands on teachers, the
problems of maintaining the tape recorder, and
the supply and management of cassettes all introduce extra complexity into an IRI program.In
countries and rural regions where institutionalcapacity is weak, this extra complexitycould prove
harmful.

tial phases (especially important because of IRI's
large-up-frontinvestmentcosts), and becausethey
can provide expertise to validate the program"s
educationaleffectiveness.Donorsmay alsobe able
to provide radio scripts and complete broadcastready lessons from other countries, which, when
needing only minimal adaptationsto local conditions, can result in significantly reduced initial
investment. For example, English-as-a-secondlanguage scripts from Kenya needed only minor
editing to be used in Lesotho, and math lessors
from the Nicaragua program have been used in
other Spanish-speakingcountries.Finally,in times
of financial stringency, donors may provide episodic support for such items as print materials.

Private radio stations are often willing to run
IRI programs at reducedratesor even at no charge.
The question marks in Table 5-7 signify the question of whether the putative rate concessions that
occurredwere becauseIRI was perceivedas "community service" or simply an indication of rational pricing.In Bolivia and Honduras,private radio
stations were used to broadcast the IRI lessons
and received substantial negotiated payments.
These rates may have included a community service discount-essentially a contribution by the
radio stations-in which case the stations should
be considered a source of funds from a private
donor. However,even free air time does not necessarily indicate a community-servicemotivation.
Some financially constrained stations might be
happy to have IRI programming simply to fill in
gaps in its schedule; in this case, the zero charge
for the time may simply reflect the zero profit
potential of the time slot.

Those working in education in developing
countries know of situations where the MOE's
budget is not sufficient or reliable enough to provide textbooks, exercise books, or even chalk in
schools. In addition to budget shortages, the logistics of commodity supply have beerLdifficult
in soimecountries. Thus, it is no surprisethat supplying student workbooks, teacher guicles,radio
repair, and batteries has been a difficult hurdle for
some IRI programs, especiallyin rural or peri-urban areas where their potential impact is greatest.
As with textbooks and exercise books in such
countries,parentsoften voluntarily(oras a requirement) finance these items. Some programs, as in
Lesotho,have even been designedto recover costs
from parents. When a power supply is lacking,
batteries for the radios have been a particularly
crucial and difficult item. Rather than see IRI lessons stop for lack of batteries, parents and teachers have often paid for them.

Donors can play a crucial role in the finance
of IRI programs, both because they bring money
to induce and sustain the intervention during ini-
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NGOs, businesses, philanthropists,and local
governmentshave also been active financially in
IRI programs.Their involvementhas been beneficial beyond the finance they provide throughtheir
mobilizationof political supportfor the programs.
But unlike textbook programs or teacher training,
broad financial and political support can reduce
the sense of ownershipwithin an education ministry and thereby undermine the quality of its IRI
leadership.

to many educational reformers in today's
constructivist era. Both small, continuous, and
large episodic investment in scripts and program
production appear to be required to maintain the
enthusiasm of key decisionmakers and teachers.
Without this enthusiasm, the IRI program will
graduallylose favor and eventuallybe terminated.
One reason that the investment required to maintain interest may not be forthcoming is that it is
often quite "lumpy." Large investments at periodic intervals are not as easy to obtain as an investment program that is more evenly-and
predictably-distributed. This arguesfor continuous program developmentto maintain teacher interest, and a relatively even annual investment
schedule that allows for a constant commitment
of resources by the government. It suggests a
phased investment schedule involving several instructional subjects so that a relatively even investment program, like that in Venezuela,can be
combinedwith the necessity to realize economies
of scale in lesson production. Such phased investment can be sensibly incorporated into a government budget plan.

FINANCIAL SUSTAINABILITY

Program sustainabilityin general and financial sustainabilityin particular are related to the
quality of leadership and comimitment.While the
affordabilitydiscussionshowed that IRI is affordable in most developingcountries,the cost is nevertheless still substantial, particularly when
compared with non-personnelbudgets in primary
education. Thus, financing IRI through the govemnmentbudget when donor funds are no longer
available requires sustained political and institutional commitment.There are, however, three specific financial sustainability issues that merit
discussion and can be used to bolster the arguments for governmentfinancing of IRI. The first
concems the impact on financial sustainabilityof
the strong economies to scale and the lumpiness
of investmentthat characterizeIRI programs.The
second is the broadcasting link. And finally,there
is cost recovery from parents.

Support from broadcasters
One key aspect of ministries of information
and public and private broadcasters as funders of
IRI is that theyrespondto differentincentivesfrom
MOEs and schools. While broadcastersare often
sensitive to their role in public service, helping
schools provide instructionalprograms is just one
opportunity among many. At the political level,
they are responsive to a variety of constituencies,
and education agenciesare just one amongmany.
The fact that fashions in programming are likely
to change rapidly adds another element of instability. At the commerciallevel in most countries,
both publicly and privately owned broadcasters
go through advertising revenue cycles. In prosperous times, this revenue allows broadcasters to
finance sufficientprogrammingto fill their schedules and attract audiences and advertisers.In lean
times, including the period before they are fully
established, stations are constrainedin the quantity andquality of programmingtheycan purchase.
At such times, ready-made educationalprogram-

Economies of scale and lumpiness of
investment
IRI programs, especially those of relatively
small size that have not invested substantially in
continuing radio lesson development, ultimately
face large costs for new scripts, lesson production, and preparationof printed materials.In some
subjects, instructionalobsolescenceis more rapid
than in others, but even those programs with little
subject-matterobsolescenceare prone to obsolescence in teaching methods and in the topicality of
interest-enhancing features such as recognized
entertainers. For instance, the drill-and-practice
scripts of some early IRI lessons are unacceptable
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ming becomes very attractive, since it can fill in
large, otherwise empty spaces in their schedules
and allow them to concentrate available funds on
programs to attract prime-time viewers. These
imperatives affect both government-owned as well
as private radio stations.

the key elements of program success and longterm survival.

Supportfrom parents and others
Cost recovery can be an effective means of
protecting IRI programs from threats of closure.
Threats to radio instruction from an inability to
obtain radio batteries, radio repair, or student
workbooks because of budgetary shortfalls can be
overcome by charges and voluntary contributions
from parents as well as through donations from
teachers and other community sources. These
charges and contributions are made possible once
the IRI program has generated strong parental,
teacher, and community support. Building sorne
level of cost recovery into an IRI program from
the beginning can potentiate this source of financing and create fertile conditions for growth when
necessary.

As both government and commercial stations
become better established or more prosperous,
their ability to attract viewers and advertisers in
daytime slots increases, and the attractiveness of
allocating large blocks of free or highly discounted
air time to assist the instructional objectives of
schools is proportionately reduced. They may
come to regard their IRI obligation, and other kinds
of public-service broadcasting, as onerous and try
to restrict the amount of concessional air time or
the availability of time during the school day. The
implication of this is that funding from broadcasters may be unreliable and decrease over the life
of an IRI program. IRI programs dependent on
free air time from government broadcasters, and
even IRI programs that purchase air time from
private broadcasters, may face increases in rates
or decreases in availability and usability of time
slots.

Parental and community financing can help
create ownership and influence school-level policies. These in turn can also affect the likelihood
of the IRI program's being sustainable. When contemplating certain public disapproval, government
broadcasters and their political patrons will be less
likely to make arbitrary cutbacks in financial support or broadcast conditions.

A second problem for financial sustainability
from the radio side lies in what might be termed
"financial shock." If part of the financing of IRI
has been borne by a national or local broadcasting entity and that entity suddenly withdraws assistance or changes the terms of its offer in
unfavorable ways, the IRI program may have to
be discontinued, even though the additional strain
on the education budget to compensate for the loss
of subsidized air time could theoretically be manageable.

In essence the key elements for long-term govemient support of an IRI program are:
a recognition of the effectiveness of IRI as an
affordable means of tackling the systemic problems of equity and access, while making real
progress in the quality of teaching and learning
gains;

For all these reasons, IRI programs need to
recognize the problems of financial sustainability
that can arise on the broadcast side and plan ahead
to minimize them through long-term contracts,
close attention to political support (which may
affect the willingness of government broadcasters to support IRI), and financial provision for increased broadcasting expense. Managing the
financial side of broadcasting thus may be one of

* appreciation of the varying financial demands
made by a developing IRI program, and ensuring by careful anticipation of these demands in
the budget that they can be met;
* respect for the ownership and commitment generated for IRI in teachers and parents and recognition that these qualities have potential value
in the political arena.
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trinsic quality of the system may be localized
and short lived.
DEFINING SUSTAINABILITY
Sustainability has been defined by the
World Bank as "the ability of a project to maintain an acceptable level of net flow of benefits
throughout its economic life." While the Bank's
definition would be the easiest to demonstrate,
the success or failure of an education project
cannot only be determined by learning gains,
the amount of funds disbursed, or even the
achievement of immediate project objectives
alone. In studying the sustainability of education
projects, the World Bank definition can be amplified as follows:

Many of the projects discussed in this book,
including those that have disappeared, are considered to have been successful by their funding agencies and country sponsors. Success or failure in
this context is a narrow performance-related concept. Did the project achieve its stated objectives?
Did learning gains occur? Were funds fully disbursed? IRI projects clearly have been successful
in expanding access, promoting equity, and improving teaching quality and learning gains. But
in many countries that have introduced IRI, the
education system still generates poor-quality teachers and contains classrooms in which mediocre
learning gains are the norm. To have significant
impact on this endemic problem, IRI needs to be
sustained until it is no longer merely a supportive
element in maintaining quality education, but becomes such an integral part of the system that it
no longer invites separate scrutiny. A very important indicator of success of IRI as a methodology,
therefore, lies in how well a project is sLtstained
until quality teaching and a conducive learning
environment are the norm for all learners. Without this long-term sustainability, impact on the in-

* A project is a development process. In the long
term, an IRI project, while providing for the
learning needs of the immediate student group,
is part of a gradual improvement process that
the education system is undergoing. This may
entail an expansion of the IRI pilot program to
cover more students or subjects, or it may mean
the eventual phasing out of IRI as the system
improves its conventional teaching capacity.
* In order to agree on a level of benefits, an initial benichmark is required. In the education
sector, benchmarks are frequently results of preand post-tests, spreadsheets of expenditures,
and statistics on enrollment trends, promotion,
repetition, dropout, ages, gender percentages,
etc. Quantitative indicators, themselves indicative of qualitative changes in the system, can
also be supported by indirect indicators of quality improvements such as teacher enthusiasm
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Box 6-1: Factors governing sustainability
External factors

Internal factors

* Appointment of consistent,high quality,
caring leadership
Financial security0*

* Management
Technical coordination

* Financial security

* Timely inputs
* Political support

Political support0*
* Integration of the program into the
administrativeand professionalfabric of the
education system

Training, supervision, and nurturing
* Evaluation
* Long-range planning and budgeting

* Training of teachers and program facilitators

and increased length of service, parental support and the growth of parent-teacher associations, and the spread of innovations into nontargeted areas of the system. The net benefits
are determinedthrough an analysis of changes
in these factors over time.

* the processes for maintaining the flow of benefits; and
* the possibilitiesfor extendingthe economiclilfe
of the project, i.e., the gradual absorption of
recurrent project costs into the annual education budget; the extension of the concept specifically to the post-completionperiod, emphasizingthe transitionat the end of the loan,grant,
or contract period to the post-completionstage
when the project will no longer be funded by
the loan, grant, or contract. This allows a distinction to be made between "project perfoirmance" (evaluated over the development period) and "project sustainability"(evaluatedfor
the post-completionperiod).This distinctionrequiresthe projectdesignto containspecificlocal
capacitybuildingelementsandan agreedplan for
phased changes in the local institutional structure that will eventuallyenablethe programand
its administrationto be absorbedinto the system.

* The flow of net benefits, measured in terms of
indicators of the quantitative and qualitative
outcomes of the initiativeover time,places the
emphasis on the maintenance of net benefits
rather than on the survival or continued existence of a particular project. Thus, there is an
emphasis on the evolutionary nature of development, i.e., it occurs over a period of time
during which a particular project may disappear.Yetthe project'sinstitutionalcapacity may
well resurface in a related project or become
an integral part of the education system.
* The economic or productive life is the period
over which the project is written off or the period over which it continues to produce "acceptable" net benefits-including the "inherited" benefits described above.

WHATFACTORSGOVERN
SUSTAINABILITY?
Answers to the questions about sustainability
posed in Chapter 2 are found in a number of key
factors derivedfrom the case studies.Five of these
factors are more or less external to the projects;
and six factors are more or less internal. In our

PROJECTDESIGNELEMENTS
With this definitionof sustainability,a project
design should stress:
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analysis we have noted that the absence of one or
more of the external factors results in a rapid decline or even disappearance of the project, while
insufficient attention to the internal factors has a
deleterious effect on the quality of the product and
therefore an indirect but equally negative effect
on long-term sustainability. Box 6-1 summarizes
these factors. Although the division between extemal and internal is to some extent artificial, it is
a useful concept for the following discussion.

Radio transmission costs include the cost of
the broadcast studio, actual transmission, and storage and handling of tapes. While such materials
as teacher guides, readers, and posters can be used
over a period of years, student materials, including workbooks, readers, and student kits must be
supplemented annually to cover wear and tear and
theft. Radios are stolen and need to be replaced,
and some require repair. Financial provision for
regular distribution of materials and replacement
equipment must also be budgeted.

External factors
Costs for expansion of an IRI program would
include all the above as well as the cost of planning and organizing the expansion process, new
radios, and promotional materials. It may be
deemed necessary at some point to revise the
teacher guides and student and classroom materials. This would generate concurrent costs in the
preparation and recording of new lesson scripts.

Leadership. If any one factor should be identified as paramount, it is leadership. All of the
highly successful IRI projects have at their helm
a dynamic, often charismatic individual who invests personal ambition and status in the project.
This individual creates a flexible growth-oriented
organization to house the development and initial
implementation stage of the IRI intervention, hires
young or mid-career principal staff dedicated to
the aims of the program, creates a democratic,
team-leadership working style, and maintains
close and cooperative relationships with donor and
beneficiary agencies.

Integral consideration in the project design
should be given to creating a realistic strategy that
provides for the transition from donor funding to
a funding line in the budget of the implementing
agency and the identification of resources to cover
that budget.

Financial support for sustainability. In the
development phase of a project, financial security
is not typically an issue where an external funding agency is involved. The funding agency commits funds for the number of years needed to
ensure full achievement of the program objectives.
However, there comes a time when the donor funding ceases. At this point it must be determined
how the program can be sustained, and, in most
cases, how it can be expanded. Have the recurrent
costs been adequately determined and financial
plans made? What changes in structure and management are needed to assure sustainability following the end of donor involvement?

Political support. Political change over the life
of a program is almost a certainty in many countries. It is essential that there be advocates in place
to lobby for the IRI initiative within the changing
reform groups that arise as a consequence of or
precursor to political change. To increase the likelihood of sustainability, the project needs to be
promoted to universities, pertinent NGOs, business and industrial associations, congressional and
intellectual leaders, and politicians themselves. In
support of this strategy, advocacy and support from
the wider community outside the regular public
educational system are also needed (shadow audiences, parent-teacher associations, community
groups, the media etc.). Finally, it is important to
assess how much clout the implementing institution, e.g, an education ministry or NGO, has to
influence the government to provide the financial
stability required for sustainability and expansion.

In order for the program to be sustained, three
major cost areas must be covered: (1) radio transmission; (2) teacher guides, student materials, radio repair or replacement; and (3) program
management, supervision, and training.
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Integration into the system. A common characteristic of the discontinued projects we have reviewed is that they were poorly integrated into the
administrative and professional structure of the
education system. Many projects in the development phase are dominated by donor or loan control agencies. Where this is the case, a key element
in successful transition to government or local control is a project component, present from the outset, whose objective is to complete the integration
of the project into the local structure. This component gives attention to maintaining a healthy
working relationship between the funding agency
and the power centers in government, educating
government on likely needecl recurrent expenditures, training local implementation and administrative personnel, and gradually
shifting
responsibility for the project to appropriate local
structures. Very often these structures are themselves evolving, and it is important that funding
agency staff are sensitive to national realities. For
example, if the MOE has decentralized recently,
is there a mechanism (human resources. budget) for
sustaining the intervention throughout the system?

training serves a second important purpose: providing a channel for fine-tuning the program and
its lesson materials while building a solid sense
of participation and ownership in those classroom
implementers.

Finally, in its ongoing dialogue with government, advocacy by the donor institution or funding agency is essential to generate stakeholder
interest and an ability to work for maximum impact and sustainability.

Internal factors are also important in ensuring
the quality of the IRI project, and therefore irnproving its chances of becoming sustainable. Circumstances in every country differ, making it
difficult to prescribe a generic framework for the
organization, development, and implementation of
IRI interventions. However, we have been able to
identify several common key issues and ingredients that are internal to an IRI program.

If district, regional, and national officers-and
even the project implementers themselves when
carrying out their supervisory and evaluative responsibilities-are to convey this caring and involved attitude to the teachers, they too will need
to be trained in the overall objectives of the program and become sensitive to the needs of teachers and the problems that exist in the classroom.
The introduction of a regular "teachers' inagazine"'
radio program, carrying inputs from the teachers
themselves, is another powerful mechanism for
mainitaining enthusiasm in the classroom.
We believe that while such broad-reach training components are expensive, they are absolutely
essential for real sustainability to occur.
Internal factors

Training of teachers and program facilitators.
We discovered that some teachers, after working
with an IRI program for a few years, especially in
countries where regular supervision and continuous training are lax or nonexistent, become bored.
They complain that programs are repetitious, ask
that the broadcasts be scaled down to two or three
times a week instead of daily, leave the classroom
during broadcasts, or simply fail to use the programs regularly. Clearly, training new teachers to
performntheir role as classroom facilitators is important, but equally important is regular inservice
contact and retraining of teachers already in the
system. Classroom teachers need to know that
people in district, regional, and national offices
care about them and the IRI program. In addition
to rekindling teacher enthusiasm, such inservice

Management. Good management, or technical leadership, is an important part of a sustainable IRI program, and a factor that is often
overlooked or misconstrued. Management should
not be confused with leadership, described above.
USAID has traditionally contracted a consulting
firm to manage technical assistance in the developrnent phase of a project, and the consulting firm
has provided a chief-of-party who assumes the role
of chief technical advisor and may play a significant part in the project management. The host
country institution is asked to provide a director
or counterpart to the chief-of-party. This person
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is usually an educator, typically a former teacher,
who has been promoted to administrative and
managerial duties in the MOE or host institution.
In many cases the counterpartdirector has not received any formal managementtraining. The focus of the developmentphase is on development,
pilot implementation,and evaluation of the product, all of which require good managementskills.
In earlier IRI projects, the long-term scaling up of
the program was not perceived as an important
issue, because the main objective was to prove
that the intervention was effective before turning
it over to the host institution. Technical leadership, however, is essential if the longer-term issues and objectives associatedwith going to scale
are to be kept in the collectivemind of the education system.Local managementof the project is a
key element in establishing the ownership and
commitment that leads to such leadership. More
recent projects are beginning to address leadership and effective local managementissues more
directly.

in defining the profile, criteria, and recruitingprocedures for the top management positions. The
general manager should ideally possess administrative and public relations credentials, and command a high degree of credibility with the host
institution,the govemment, and the national academic and political communities. The technical
director should be an educator with academic
qualificationsand significanthands-onexperience
in education at the level at which the intervention
will operate. Some media or communicationsexperience would also be advantageous. The technical director's personal profile should contain
strong evidence of an ability to inspire, lead, and
manage the technical work teams. Both should
demonstrateproject work experience and an ability to meet deadlines. Where appropriate, management and leadership training should be built
into the initial phase of the project.
Fromthe beginningof the developmentphase,
the general manager should set sights on
sustainabilityand the largely external factors that
govem this, while the technical director should
focus on quality product development. Information on costs should be gathered and budgets developed in concert with any technical assistance
contractor or donor or loan institutions. The development of a long-range implementationplan,
including a budget forecast, shouldbe a major objective for the general manager.

One successful strategy adopted by projects
in South Africa and Venezuelais to appoint two
host institution principal specialists, a general
manager and a technical director. The former
would be the host institution's project leader, who
is responsiblefor promotion,fundraising,budgets,
contracts, logistics, overall administration,and liaison with institutional superior authorities, donor or loan agencies,and other related institutions.
The latter would coordinateprogramdevelopment,
supervision, training, and evaluation. The role of
the funding agencychief-of-partyshouldbe as low
key as is commensurate with efficient management of the program. In all cases, the chief-ofparty should be a tutor or mentor to the in-country
management team. Eventually the general manager assumes the leadership of the project when
external support is withdrawn, while the technical director would become the deputyresponsible
for day-to-day implementationof the program.

Instead of preparingreports to satisfyand inform the donor and host institutions, the manager
should prepare reports, promotional brochures,
newsletters, news releases, etc. to communicate
to the users (teachers, school directors, and other
MOE departmentsand units),the potentiallywider
constituency(academic,political,union, andbusiness-industrial groups), and the national media.
The formation of advocacy groups should be another major objective of the general manager.
A highly competent general manager can do
much to organize and promote an image of the
project as owned and implemented by national
agencies, beginning with the establishment of a
memorable and attractive name and logo. Most

In order for this strategy to work well, the
country principal specialists should be chosen
carefully. Politicalpressure and cronyism can be
resisted by involving the donor or loan institutions
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importantly, it is the task of the general manager
to ensure that the head of the host institution (the
minister or secretary of education in most cases)
is visibly supporting the program, perhaps by engaging in dialogue with advocacy groups or leading promotional activities, especially those
targeted as fundraising.

ful thought will be required, not only to write, but
to publish and distribute them as well. Should the
written materials be bound, stapled, or assembled
in a ring binder? Will they be permanent documents or subject to modification or additions? How
will the materials be distributed, and at what cost,
both now and in the future?

Technical coordination. During the development phase, the technical director should focus
attention on the recruitment, selection, and training of qualified personnel, and only then on the
actual development of a quality product. Finally,
throughout the life of the project, the technical director should nurture the participation of teachers, school principals, and supervisors.

Should an investment be made in a recording
studio? This should be weighed against the availability and quality of rental or bartered facilities.
The production of a one-half hour lesson usually
requires an average of four hours of recording studio time-sometimes longer if there are many parttime employees such as actors, editors, and
producers involved. Using others' facilities often
creates problems. An investment in thlebest and
newest equipment and the reconditioning of adequate space for its installation may seem a high
cost, but in the long run it may prove more el-ficient, expedient, and economical.

The key to a developing a quality product is
having a highly qualified and dedicated staff of
scriptwriters, producers, actors, evaluators, and
trainers. Well-defined job descriptions and recruiting procedures should be prepared and adhered
to. Since the availability of staff of this caliber is
often limited, an integral training component for
the program is essential. This should be one of
the principal tasks of any technical assistance provided from outside the project.

Training, supervision, and nurturing. As we
have mentioned, teachers are the fundamental ingredient of a successful IRI program. They must
be properly trained to manage an IRI classroom,
and need to be continually "nourished." Trainers
must avoid "giving orders" or creating the impression to teachers that they are subordi:nate to the
IRI system. It is first necessary to show teachers
the advantages of the IRI product and induce them
to "buy" it. If teachers feel they are being obligated to use IRI, they will most often reject it or
be indifferent to it. The fundamental error many
training programs make is to "market" the approach and then fail to provide "after-the-sale" followup. It is often assumed that if a teacher
"volunteers" to participate in an IRI program. he
or she is positively disposed and has accepted it,
so the trainers can, as expediently as possible, explain the procedure and review the tea,cher guide
and the student materials. In practice, teachers
often volunteer for personal reasons such as improving their future career prospects. P'ositive enthusiasm for the project must be bought with time
spent explaining and illustrating the planned (development of the program and the teacher's valuable part in it.

Timely inputs. When radio is used, all involved
are subject to exact timing. The radio transmission waits for no one. Essential product ingredients must be delivered on time. Scripts must be
written and reviewed, and lessons produced in time
to be aired. Formative evaluation, which entails
observation in classrooms, must happen at the appropriate time if it is to be of value to the ongoing
design process. Thus, logistics must be organized
and transportation and per diems provided. Office supplies and production equipment must be
on hand.
Decisions must be made concerning the need
and provision of teacher guides and student workbooks and readers. There are advantages in making the radio programs as autonomous as possible,
especially if one of the goals of the program is to
overcome the obstacles of delivering print materials. But if print materials are to be provided, care-
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Boy and Girl Scouts, Red Cross/Crescent,
Hospital Grey Ladies, and Rotarians are all volunteersof one sort or another.All of these organizations have learned that their volunteersmust be
oriented or trained, and continually nurtured.Nurturing involves receivingfeedback as well as giving advice and assistance. Nurturing can also
involve the organizationof a supportnetwork, including local or regional groups, that would periodically bring togetherteachers,schoolprincipals,
and district supervisorsto discuss both good practices and inherent problems.On a biannual or annual basis, trainers and supervisors from the
regional or national IRI unit might meet with local or regional groups to provide refresher training, training for newly appointed teachers, or to
participate in a discussionof problems.Best practices from one group can be passed on to others.
Furthermore,exchangescan be encouragedamong
the various local and regional groups.

the IRI program has been developed,piloted, and
proven, and moves into the sustainabilityphase,
the training unit or departmentwill become more
prominent. In a small country, close contact may
easily be maintainedwith classroom teachers,but
in larger countries it will be necessary to create a
network as described above. The central office
trainers become trainers of trainers, promoternourishers,organizersof radio magazineprograms
for teachers, and writers of newsletters,bulletins,
and add-ons. Former scriptwritersmay have their
position descriptionsmodifiedto become trainers
or writersof othertypes of "promotional"materials.
Evaluation. MOEs, for a variety of reasons,
do not like to invest their own money (including
loan funds)in research and evaluation,principally
because by definition, the results are unpredictable and the political benefits are not assured.
While grudging recognition may be awarded to
the role of formative evaluation in the development of program materials, it is necessaryto convince ministries that periodic evaluation of IRI
programs to assess effectiveness and obtain feedback from all participants makes sound political
and financial sense. The constituency needs to
know how things are going-if, for example, children are indeed learning better than those not participating in an IRI program;if teachersand school
principals are satisfied; if teachers and children
are doing what they are supposed to be doing in
the IRI classroom; and if the materials are still
pertinent and in acceptable condition. Soliciting
feedbackfrom participantsand parentsbuilds their
sense of ownership and commitment to the program. With this perspective,evaluation, monitoring feedback, and research are clearly integral
components of the drive for sustainability.

Nurturingcan alsoinvolve the preparationand
distribution of newsletters, radio programs directed exclusively to the teacher, and updates to
the teacher guides. Provision for this nurturing
should be part of the initial project design and
budget. Teachers, school principals, and district
supervisors can be encouraged to share innovations that they may have devised, such as songs,
games, and any other novel methods of reinforcing the programs' content.
The appointment of special IRI supervisors
can be prohibitively expensive. The culture of
school supervision has, thankfully, been changing in recentyears from an "inspecting"to a "guiding, helping, and nurturing" role. However,
supervisors are rarely eager to take on additional
responsibilities. Like teachers and school directors, supervisorsmust be carefully invited to buy
into the IRI program. If regular supervisors are
convinced and concemed, if they regularly visit
schools and classrooms, and if they receive training and nurturing themselves, then they can also
provide nurturing supervisionto IRI teachers.

Long-rangeplanning and budgeting.As mentioned in the discussion on management, a longrange planning and budgeting tool should be
developed from the beginning of the IRI project.
Irrespective of commitments ensconced within a
donor or loan agreement for completion of certain activities within a given period, a long-range
prognostic is an essential first step in achieving
sustainability.

The entire training and supervisionsystem itself can be organized along similar lines. Once
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Attendanceto the presence or absenceof these
factors may not guarantee a successful or longlived IRI project, and in fact several of the projects
we have described did pay attention to these factors in varying degrees. But in developing fresh
IRI initiatives, prospects for sustainability will
certainly be enhanced by seeking vigorous local

leadership, securing long-term financial commitment, marketing the project in the political and
social arenas, building commitment and ownership among participants, working for integration
into the education system, and regularly reactivating teachers and their supervisors.
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7. A PARADIGM SHIFT IN THE DELIVERY OF EDUCATION
BY ALAN DOCK

In an in-

DOES IRI HAVEA FUTURE?

creasing

Education has reached a watershed. Computers and the Internet promise to make learning accessible in a multitude of formats to anyone
anywhere in the world. A nineteenth-centurydistance learning course for the "ordinaryman"' had
500 pages of close print occasionally mitigated
by a small line drawing. Modem media packages
for distance learning incorporate print, color pictures, audio and video images, and are designed
to be interactive with the learner. Access to this
formnof distance learning is already availableglobally where the connective technology existsand the degree of connectivity is rising
exponentially. We believe very strongly that IRI
has a future in this evolving scenario.

number of
countries,
children are
exposed to
the rapidfire approach
of commercial radio
and television, andthe
teacher is
challenged
to make the
classroom
leaming en-

The preceding chapters lhavedescribed some
of the breadth of IRI experience,its strengths and
weaknesses, its likely costs, and what is needed
to ensure sustainability.IRI is not merely a low
cost, stopgap measure for financially strapped
countries, nor is it solely for countries with a limited pool of trained teachers.Evaluation in many
countries and contexts has shown that significant
learning gains can be achieved through IRI, meriting its inclusion as one of a compendium of tools
for any classroom.

just as lively, exciting, and flexible through his/
her own delivery methods. The classroom environment is being transformedfrom a teacher-centered information source to a mosaic of sources,
each appropriate to a particular learning context.
Carefully designedIRI programs can form an important part of this mosaic.

4

vironment

Most educationalradio programs fail for two
main reasons. First, to appeal to a large audience,
program content tends to be broad and not closely
linked to specific curriculum objectives. Second,
individual teachers and classes move at different
paces through the curriculum, and the content of
the radio program is often not appropriate for a
particular classroom. An IRI lesson sequence,on
the other hand, governs to a large extent the pace
of the learning process in the classroom through
its design, thus ensuring that all the classes it
reaches are in lockstep.

In countries where teachers are unqualified,
IRI provides a rich teaching medium that not only
reaches large numbers of students, but also indirectly affects the classroomteacher and stimulates
improvements in the teaching of other classes
when IRI is not present. This aspect of IRI is exciting, because it pro-mises at least part of the solutionto the problem of improvingteacher quality.
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diences. Elsewhere in this study we have described
the successful use of IRI to educate child
caregivers and to modify teacher behavior as examples of the efficacy of IRI in the adult learning
realm. A marriage between the soap opera and an
IRI followup program could prove to be a powerful combination in tackling the need lor a wide
spectrum of administrative, managerial, and social skill enhancement packages.

The growth of computer-based learning is not
limited to the field of distance learning. Many
countries are experimenting with this technology
in the classroom. It is already clear that the technology will provide a powerful learning tool, but
it need not supplant other forms of reaching students, such as IRI. Multimedia computer-based
learning programs, delivered from a storage device or via the Internet, focus on individual or
small-group leamers due to the high cost of terrninals, software, etc. IRI, however, is essentially
a large-group tool. Class group teaching has an
intrinsic merit-it helps create a web of understanding and provides group support as individuals advance their own learning. For these reasons
and the others stated above, IRI will continue to
be a valuable option for educational planners.

RADIO OR TELEVISION?
A strong competitor for the broadcast media
slot in the educational compendium is television.
Many attempts have been made to harness the visual images of television to the educational wheel,
and many have failed. One early lesson learned,
for example, was that learners have difficulty concentrating on a single image for any length of time,
i.e., "talking heads" are ineffective teaching tools.
The opposite extreme of a constantly changing
picture with attention-grabbing visual effects is
equally ineffective-the learner tends to adopt a
passive and relaxed mode of viewing; the images
wash over the learner like a pleasant shower. Producers have learned to maintain a strong central
theme and reduce the effects to a level that maintains focus without numbing the intellect. Sesame
Street (United States), and Tele-Tubbyland (United
Kingdom) are examples of children's educational
programs that maintain a central storyline around
which lessons are woven.

NONFORMAL EDUCATION
The rapid change in how education is delivered has been accompanied by a realization that
providing a full and complete education system
for all children and adults through the use of traditional methods is beyond the reach of many
countries. While print technology has enabled
major advances in education, electronic media in
some form also have much potential to bring education to all. Computer-basecl learning will assuredly provide part of the solution, but radio and
IRI will also make significant contributions.
There is much anecdotal evidence that IRI has
a beneficial effect on "shadow learners," i.e., casual listeners. Not so well documented is the effectiveness of broadcast radio in reaching a mass
audience through the ubiquitous "soap opera." The
soap opera, or serial play, is generally scripted
around characters and situations with which the
audience easily identifies, resulting in enormous
and sustained popularity. Some programs, e.g., the
BBC's Archers, have been running for decades and
create such a strong illusion of reality in the audience that crises affecting the characters and their
lives provoke widespread comment and discussion. Educational messages subtly woven into the
script of such productions could have very powerful effects on attitudes and behaviors in their au-

In a sense, the lack of visual presentation is
one of the strengths of IRI-its absence encourages cognitive abstraction of concepts and their
internalization. Thus, IRI is much more interactive than most television programs, and it is compatible with the constructivist learning theories.
In developing countries, television transmission is usually confined to main urban centers, anid
therefore national coverage is expensive (though
this may change as satellite transmission and reception of TV signals becomes more common).
Radio transmission is widespread in nmostcountries, relatively cheap, and recognized by the general population as a source of information,
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education, and entertainment.Here too, technology is rapidly changing the quality of reception
and access (seebelow). TV receiversare complex,
delicate, expensive, and require high-level skills
to maintain and repair. Radio receivers are technically robust, low cost, and easily maintained.
The energy requirementfor a TV receiver is 10to
100 times that of a radio and thereforecannot easily be supplied by alternative energy sources.Energy for a radio can be suppliedfrom many sources
other than a national power supply.

costs less than US$5,000-is being used increasingly as the basis for community radio in other
parts of the world.' Schoolsin Canada have been
quick to make use of the system, and the use of
audiocassettesand CDs would enable the system
to be used for local broadcast of IRI programs.
A newcomer to the mass communication
scene, but one with a lot of potential, is direct
satellite broadcast. This technology is likely to
have a profound impacton educationover the next
decade. Satellitebroadcastshave advantagessimilar in quality to FM radio, with the added advantage of wide geographicalcoverage. For example,
the reach of a high-orbitgeostationarysatellitecan
be as wide as the entire continent of Africa. Low
orbiting satellites have more limited ranges, but
they are still much greater than the conventional
FM transmitters. The disadvantages of satellite
systems are their high cost and the sophisticated
technologyrequired to receivetheir signals. However, it can be anticipated that the costs for receivers will fall dramatically,just as they have for
FM receivers. Until prices fall to acceptable levels, however, a hybrid system is probably the best
strategyifaccessto these globalchannelsis desired.

In short, the question raised at the beginning
of this section is not answered by an either-or solution. All media have strengths, but in terms of
availability, cost, and documented effectiveness,
radio has the edge for many countries struggling
to improve the quality of their educationsystems.
RADIODELIVERYSYSTEMS
The proliferation of FM radio transmission
over the past two decades has revolutionized listeners' perception of quality reception.The older
AM format-either on medium or short wavehad a propensityfor fading,a vulnerabilityto static
interference from storms or electrical equipment,
and a limited audio frequency range. FM reception is invariably unfading, impervious to sources
of electrical interference,and delivers a full range
of audio frequencies, often in stereo mode. Because FM transmissions are confined to line of
sight, transmittersneed not be very powerful, and
their relatively low cost in comparison to the old
heavy-power AM transmitters means that a network of repeater stations is economicallyfeasible
to overcome their limited range. Most successful
IRI programs have utilized an FM system.

All of the above systems of radio reception
depend on a reliable source of electrical energy.
While most towns can plug their receivers into
the wall and tap the national or regional electricity system, the majority of rural communitiesdo
not enjoy that luxury.For them,the alternativehas
been to use nonrechargeable batteries. In many
communitiesthis imposes an unacceptable financial cost on radio reception, thus limiting its use.
IRI systems that depend on battery-powered
reception often report only intermittent reception
of lessons. As mentioned above, radio receivers
are now on the market that use solar batteries or

An additionaladvantageof a nationalFM network is that it can be deliberatelyfragmented for
specific purposes, such as the local broadcast of
lessons appropriate only to particular areas.

'For further details on the transmitter in a suitcase, consult Commonwealth of Learning Web site at www.col.org/
models/nonform.htm#radio.For further details on the use

A recent development in the FM category is
the "transmitter in a briefcase." Developed for
remote communities of Canada, the systemwhich has a range of approximately six miles and

of the technology in Canada, contact World Association of

Community Radio Broadcasters (AMARC), Head Office
3575 Boulevard St-Laurent, Suite 704, Montreal, Quebec,

Canada H2X 2T7: fax 514-849-7129.
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clockwork-driven internal generators, both of
which greatly reduce the recurrent costs of maintaining radio reception.

adaptationprocesses.In addition, it would enable
the training of local capacity for further development and maintenance of the system.

GLOBALIZATIONOF IRI

SUMMARY

In the previous section,technologieswere describedthat are makingpossiblegood-qualityglobal reception. For IRI (and other educational
programming), this raises serious issues of universality. Part of the success story of IRI lies in
the mannerin whichit has spreadaroundthe globe.
In many instances, the seed for a new project has
been an agreementbetween governmentsmaking
materials and expertise from one country available as the startupcapital in another.In somecases,
the degree of adaptationrequired is minimal(same
language, similar cultures), but sometimes more
extensive surgery is required. Yet the existenceof
successfulprogram materialshas always provided
a powerful sourceof inspirationto the new developers, and in most cases the progenitoris still recognizableat the end of the process.

* Evaluation of many countries and contexts has
shown that significant learning gains can be
achieved through IRI, meriting its inclusion as
one ofacompendiumoftools for any classroom.

The new technologies of transmission and reception outlined in the previous section will encourage regionalization of programs and further
stimulatethe tendency to share program development costs and experiences. There is need perhaps for an organizationto act as a clearinghouse
for IRI. One of that entity's first tasks might be to
produce generic program materials for free adaptation by any country wishing to use them. National curricula in core subjects, such as language
and mathematics, are rapidly moving toward a
common content,particularlyat primary and adult
literacylevels, making the designof such program
packages definitely feasible. Generic prototype
series, created with specific subject areas and targeted to particular age groups, would offer significant savings over the cost of developing the
same material from the ground up. They would
also have the merit of providingtested and evaluated material. Generic prototypes could indicate
successful formats, plot outlines, and potential
characters, leaving plenty of room for local cultural adaptation. Using a generic core would allow national identity to play its role in the

* Radio receivers are now on the market that can
greatly reduce the recurrent energy costs of
maintaining radio reception.

* For most countries, providing a full and complete education system for all children and
adults through the use of traditional methods is
beyond the scope of foreseeable resources.
i

Both television and radio have their strengths,
but in terms of availability,cost, and well documented effectiveness, radio has an edge.

* Direct satellite broadcast is the technology
likely to have the most profoundimpacton education over the next decade.

* There is need for an organizationto emergethat
could serve as a clearinghouse. O;ne of that
entity's first tasks might be to produce generic
program materials for free adaptation by any
country wishing to use them.
IRI has come of age. Its substantial research
base has enhanced understandingof its strengths,
given warnings of its weaknesses,and signposted
strategies to counter them. Educational planners
should be confident that when they include IRI as
one facet of their educationaldevelopmentstrategies, they are using a tool that has been sharpened
on the grindstone of experience. The globalization that is upon us as a result of rapidly improving electronic communicationscan be perceived
as a means of tapping that experience--a source
of raw material to be selected and adapted to meet
local needs. We hope this study has revealed some
of this experience.
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1. The need to annualize investment costs

consumptionin future years. Since "society" cannot be intervieweddirectly, what societypays for
capital, as measured by inflation-adjustedinterest
rates prevailing in private financialmarkets (when
they are deemed to be functioningadequately),is
the measure typically used to approximatethe social discount rate. If the entity bearing the cost is
the national govemment or a particular local government, the inflation-adjusted interest rate at
which that government borrows can be considered its financial cost of capital.

Because most cost analyses are done for periods of a year or less, a special problem ariseswith
the costs of long-lived assets, such as facilities,
equipment, radio lessons, and upfront training,
where the expenditures are made in one period
but the benefitsare reaped over a number of years.
This appendix describesthe conventionalmethod
of allocating investment or "capital" costs on an
annual basis. The costs of long-lived assets are
generally of two types: depreciation and the financial cost of capital.

4. Selecting the appropriate discount rate

2. Depreciation

Selecting the appropriate discount rate for a
social investmentproject is, thus, somewhattricky,
and different analysts come up with different answers. To maintain consistency across different
analyses, therefore, discount rates have become
conventionalizedin different contexts. Organizations often prescribe the particular discount rate
that is to be used for projectsunder their jurisdiction. Altematively,the analyst can use a range of
discount rates to determine the sensitivity of total
project cost to variation in the discount rate. In
any case, analysts and users of their analysesneed
to understand that the "cost of money" is just as
real a cost as the cost of teachers' salaries or supplies and cannot be neglected without biasing the
analysisin favor of capital-intensiveinterventions.

Depreciationis the portion of the value of the
capital good that is consumed in any one period,
either through wear and tear or through obsolescence. Depending on the purpose, annual depreciation can be measured in different ways. For
example, it can be measured as the decrease in
value in a given calendar or project year, the average annual decrease in value over several calendar or project years, or, finally, according to a
formula that allocates the decrease in value over
the lifetime of the asset.
3. Thefinancial cost of capital

The second capital cost that must be considered is the financial cost of capital, which is sim5. Calculating annualized investment cost
ply the cost of tying up resources in a particular
capital good that could have been used for other
Investmentcost for a given year is the sum of
expenditures.This cost is measuredby the approthe depreciation and the cost of money for that
priateinterest or "discount" rate for the entity bearyear. If one is willing to model depreciation in a
ing the cost. If the entity bearing the cost is
"society,"the appropriatediscount rate is the "so'Peter J. Glick, Cost Analysis: Categories and Procecial discount rate,"' i.e., one that reflects the value
dutres (unpublished); Dean T. Jamison, Steven J. Klees, and
society would have gained by using the financial
Stuart J. Wells, The Costs of Educational Media: Guideresourcesforcuretonumtinatlinesfor Planninig and Evaluationi (Beverly Hills: Sage Pubresources for current consumption rather than tylications. 1978); and H. Levin, Cost Effectiveness: A Primer
ing them up in a piece of equipment or another
(Beverly Hills: Sage Publications, 1975) provide further dislong-lived asset with the purpose of producing
cussion on annualizing capital costs.
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Table A-1: Annualized capital cost and components

Years of
useful
life
8
Cost of
equipment
$150,000
Discount rate
10%

Year
of

End of year
annualized

Depreciation
componentc

Cost
of capital

lifea

costb

(1)

(2)

(3)

(4)

1
2
3
4
5
6
7
8

$28,117
$28,117
$28,117
$28,117
$28,117
$28,117
$28,117
$28,117

$13,117
$14,428
$15,871
$17,458
$19,204
$21,124
$23,237
$25,561

$15,000
$13,688
$12,246
$10,658
$8,913
$6,992
$4,880
$2,556

Total

$224,933

$150,000

$74,933

component

'The year of life is denoted PER in the Excel spreadsheet function.
bThe Excel spreadsheet function is PMT(10%,8.150000).The Lotus 123 function is similar.
'The Excel spreadsheet function is PPMT(10%,PER,8,150000).The Lotus 123 function is similar.

particularway (to be described),whichis adequate
in most circumstances,there is a conventionalalgorithm that easily calculates a constant annualized investment cost.2 It is mathematicallyequal
to equal annual payments on an equipmentloan, a
widelyfamiliar concept and one that can be easily
calculated in any computer spreadsheet program.
Using this algorithm, the depreciationis set equal
to the principal portion of the payment, and the
cost of capital is set equal to the interest portion
of the payment. In this calculation, depreciation

at $15,000 in Year 1 and declineto $2,556 in Year
8 in line with the remaining value of the asset.

starts out small in the early part of the investment's
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life and increases at the end. Table A-] gives an
example of a $150,000capital good with a life of
eight years and calculates the annualized capital
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rate, the annualized capital cost is $28,117. Depreciation would rise from $13,117 in Year 1 to
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TABLE5-3 (P. 42).
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2

6. Useful equipment life
Differentuseful equipment lives would result
in different annualized capital costs (Table A-21).
Notice that the entry under 8 years of useful life is
the same as in Table A- 1, column 2.
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Table A-2: Annualized capital cost

Cost of equipment
$150,000
Discount rate
10%

Years of
useful lifea

End of year

Annualization

annualized costb

factor'

(1)

(2)

(3)

1
2
3
4
5
6
7
8
9
10

165,000
86,429
60,317
47,321
39,570
34,441
30,811
28,117
26,046
24,412

1.100
0.576
0.402
0.315
0.264
0.230
0.205
0.187
0.174
0.163

aNumberof years=NPER in the Excel spreadsheetfunction, see note 2.
bTheExcel spreadsheetfunction is PMT(10%,NPER,150000).The Lotus 123 function is similar.
cCalculatedby dividing column 2 by the cost of the equipment.
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