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1., PROJECT 3ASHISROUND

1.1 Rationals for a Radio Science Project

The A.I.D. Education Policv Paper calls for in-depti
reforms of education systems inr Less Developed Countries
fLNC's). The aim is to improve the efficiency and quality of
these education systems, particularly at tine primavy school
level. The Policy Paper urges tnat educational innovations
such as instructional radio be used to support reforms.

A series of 3&T/ED-sponsored iastructional radio pilot
projects wespondsg to ta@ need Cor mecananlsms to provi-ie
inexpensive, widely availadle, effective primarv schoolinz.
Developing the use radlo to quicxly and economically overcome
the 'ack of trained science teacuiers, Radio Science is the
third, and last, part of a model radio-assisted curricuium for
the primary sciuool Tevel. Radio Science cesponds to tae needs
strongly expressed oy African educators to vases tineir
curriculum on science and tecnnology and to make African
primary scilooling more efficient and effective.

The Radio Mathematics project, carried out in
dicaragua from 1974 to 1279, snowed significant Lmprovements in
student learning of mathematics, at very low costs. Adaptation
of taese radio programs in Thailand, despite tie cultural and
language differences, also saowed significantly improved
learning. Tnhe Radio Language Arts education project, carried *
out in Xenva since 197%, is now producing sigaificaut gains in
student learning. These radio education projects are reviewzai
in Section 5.1. The Radio Science projsct will follow on these
prozrams wiich experimented successfully with systems desiyn of
instructional radio broadcasting as a means of increasing t .e
quality of teaching at a low cost. Tne rigorous techniques
developed in the earlier projects for producing tested radio
education programs will provide the tecnnical base for the
Radio Science project.

The project purpose is to develop a tested model for
using sa'lio to provide elfective primary science instructioa at
low cost. Tne project will use instructional broadcasting for
primary school classes, witn support by a science education
rasource center providiay curriculum, materials an-d teacher
ocientation.
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1) tnat pupils receiving radio science education
show statistically significant zains in learning
compared to pupils LIn control classes, taugit by
teachers using customarily available teacning
aids sucn as.guides, materials, aand textoooXs;
and

2) taat the radio science education program
recurcent coskts are low, and its administration
is manageable for LDC !OE's.

The sector zoal for tuils, the radio mathematics and
language arts radio education projects as well as thne community
based radio education project in tae Dominicau Repuolic, is to
increase access to primary schooling while improving tne
efficiency and effectiveness of the education systemn.

Science education is critical to devzlopment, first
and foremost Lor tae scilience knowledze to De usz2d In daily
life, 't

but also for the tuinking slkills to stimulate independant
learning. Tae ‘ztey is tu2 application of scieacific thinking in
everylay experlence, 10t ounly to learn to question 'way' but
al30 to anave learaed "wiy', and to use the new learning.
Primarv sciiwool scilence must stress t.2 reiation of science to
daily life so that children will have the knowledse taev nea:d
ultimately to improve tiaelr aealtl and nutrition, to increase
tuelr crop yilells, to conservz tae soll and savirsament, to
maxe, use, and malntaln tools and otiuler equlpment ILoc Lmproving
the quality of their lives.

Yot science often is poorly taughct. Teachers wao
taemselves have nsufficlent «nowiedge of science typically
give their students collections of theories and facts to bde
memorized anl reproduced at exams. This maxes sciesnce
uarelated to daily life experiences, and too tnheoretical to he
w21l understood by school catldren., For example, ia recent
research on sixth grade studentcs' acihievement in Josta Rica, an
educationally soplhiisticated nation, scores in two areas of
science averaged only 5 and 13 pavrcent compared to 43 percent

7 am

fa social stulies and 41 percent in arithmetic (Kreimes, 1933).

Thaere is already som2 experience in the ugse of radio
and television rfor teacnlngz science lessons to caildrea. a
story Ls created, using a cast of caaracters aad taeir
adventures, to convey the science coatent an:d to explain aow it
is related to childrea's experience. To take an example, an
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Indian bov complains to his father about the sun's heat; his
father tells nim a story abgut the day the sun never rose =--the
cold, tae plants' failing to grow. After tae story, tne radio
science teacher suggests questious for the children and their
classroom teacher to talk about and activities for taem to do:
identifying how the sun is used to grow crops, to dry the
harvest, to light the pages of the books the children read.
Stories are an age old means of teaciing; radio is a modern
media, especially well suitedl to conveying concepts sucih as
science to children in classrooms. This is but one of many
techniques that can be used to build a comprenensive radio
curriculum.

Why choose ingtructional radio to improve science
education? As [or any innovation, tine initial costs of a pilot
project Lor developing the radio assisted curriculum by
formative evaluation techniques are substantial. TFor example,
we can contrast the ultimate use of radio with the strategy of
providing standard textbooks. Tne provision of textbools
indeed is a useful intervention, but texthooks have not been
tested for effectiveness and efficiency in produciag learning
5v the students wilose sciool and environment may be quite
different from those presented in tne texctbool:. Two studies in
matinematics education coafirm that systems-Jdesigned ra-dio
matiazmatlcs 1nstructlon produce sipnliicantly zrzater zaias in
student learainz than textbooxks. The first. ia Jicaragua,
showe] that over a full scnool year students using textbools
learned more than control groups with few or no book s, but that
students receiving radio-matihematics 1lastivuction siowed farv
greater gains (Iamlson et al, 1981) The second, in Thailand
... measursd studeut aciievement La the group of sct

hools using
the radio programmes and compaced the results with a Slm‘ldL
3roup of contrnl scaools using regular matnematics texts ....

Tihe experimental scnools dii better tnan tie control schools
in every region in all three years.... ({Also], the radio
programmes arz helping to close tne gap between tae regions, or
in othner words, promote regional equity in tne Tanail primary
education system.' (Galda, 1934:42).

Adlitional teacner training is another alternative to
radio. But it is costly, time consuming, and variadle in
effactiveness at the classroom level, uaccording to tna
avilities of the teacner. Radio assisted instruction i3

cifective vecause it can ve designed to pbring into avery
classroom nizn quality instruction tested to produce learaing.




Ra:lio-assisted instruction Ls an 2fficiesnt and low
cost educational stratesy as 1t can reaca large aualances after

the piriot development staze. Tae developmenial staze LS
unieniadly costly, due to Lilza inputs of tecanical expertise
Tor taz sunlact to ose taugat, for instructional radio, and for
avaluation, as well as to tie extensive work done in curzsiculum
d1avelopment, formative and summative evaluation and subszaquent
vevision of materials. This stage, tuen, requires support by
an international donor suca as 4.1.D.

The costs of adaptation for other natious ave lower.
They vary accordlng to tie amount ol aaaptation regulrsed Ln tae
subject matter itsel?, in laaguage, and possibly in curricular
desizn to fit national education plans. For a universal
sub ject suc.a as mathnematics, little or no adaptation may bde
requlred ror a natlon using tne same languaze. An 1ntormal
efZorc using tae dilcavaguan radio matinematlics programs on
cassettas in Jolombian schools showed the students rapidly
aslapted to learning from tue tapes, and learned well.
Adaptation of tie radio mathematics programs for commuaity
education caiters in Domianican Repudlic az2s involve:d
te-recording with Dominican voices and wusic and reducing the
leagtihh to f£it the community education format (Galla, pe ersonal
communication, 1334). Costs for the Thal adaptation to a very
iififerent laaguage and culture were aigner. For instructioa
closely tied to languazge, sucir as reading, adaptation of
prozrams could approaca Jdevalopmental costs, since reading
instcuction must be callored to the linguistic structure of
eaca languaage or -dialsct.

Once instructional radio programs uave beea developed
r adaptel, recurrent costs are axtvremely low., For Hdicaragua,
1ls was QrojECted 4t $.30 per student-vear (Jells ani Xlees,
373 23%). A recent projection for tas Dominican Repubdlic
vas $.71 per stwlent year. These costs include replacement of
cadios and batteries, supplles of teacher uldes and stuieat
materials, ralio broa:lcast time and tape maintenances, teacuer
training, as w2ll as administrative support.

=t O

SuT investigation nf radin and science education
proj2cts, incluling an exteasive coasultant report La 1953,
siowed 1o owrganized metnodologies tested fow effecitiveness in
teacnlag children science taroug:d radio. Tae review docuneated
st3nirscant curviculum 'evnlopmeh; erforts Ln sciznce Jucation
for Aflrican scnoolis [section 5.1), efforts that nad falle
saort ta reacalng Lato classrooms becausz thers imposel



unrealistic demands on the skills of teacners. Tiae point of
Radio Science is to consolidate and build on these scieance
curriculum developments, and to use radio to rlelivar improved
sclence educatlon wldely aad rapidly.

o It will compensate For tle teacaers' lack of
sciance knowledge and will provide support
systems for teachers, througn the radio science
lessons taemselves, broadcasts especially for
teachers, teacher wor«snops, and participation
by nost country science educators in developing
metiods and materials;

o Lessons an< instructional materials will reflect
cnildren's daily experience and include post
broadcasting activitles for calildren to apply
science lessons at scihool and at nome;

o Rigorous formative and summative evaluation not
oniy will test student learninz, out wiil gather
information on student, teacier, and parent
attitudes and concerns aodout tie railio science
programs,

0 Further progress will be made on local
production of low-cost teaching materials.
Some materials may be collected by teaciers and
students, but tiae project will work with
government and private sector entities to
acnieve mass production at low cost;

0 The project will be based in a !finistry of
Education's curriculum Division, and will seei
YI0E approval tor official adoption of the final
radio science programs. Tiis will ensure its
use tharougaout the national education system and
its inclusion in pre-service and in-service
teacher traininyg programs.

1.2 Internal and External Efficiency in African Schooling

Problems in internal and external efficiency of
education in Africa -demoastrate tae critical nzed to £focus
attention on improving education at tae primary school level.
From 1750 to 19280, Africannations made great strides in
increasing school enrollments and completion rates, and
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decrea in" repetition and drop out at the primary level. But a

study ased on UNESCD data concluded "... African children
attalﬂlng primary scnool entry age have a raiatively smail
chance of attaininz some secondary education’. (UMESCD, 1923b:
p. J1) Tue majority of Arrican students wao leave scaool after
the primary level may Find taat thoir scaooling has lictle

annlication to their daily lives Tne gap vetween scnool and
tae village 1s great; even sc1ool completers "... are often

ill-equipped or poorly motivated to make a contribution to
tneir economy and their country's development...' (Barnes,
1932a: 31).

Thus, tne 19682 Harare Zfonference of Ministers of
Education concluded tnat "... in thelr first ten years of
scnooling, all these puplls sinould receive training based on a
common core curriculum tioat 1s predominantly scientific an-
technological ... lwitn] practical worxk ... and application of
the scientific and technological concepts explained by tine
teacner and by SPECLallStS drawn from the local communlty Lso

taat] coacepts are thus a031m11at°d because the ed to
solve day to day problems.' (UNESC0,1932a: aa-o4§

.

1.2 1In sum, tue Radio Science project vesponds to:

o) Progress by APSP and SEPA in training science
educators, ‘establisning science curriculum
centers, and developing science education
materials;

o The stated need for greater progress in
delivering primary scaool science erducation that
is practical, applicavnie to daily life, and
direcited to economic development requirements;

¢ Successful experience using tested,
instructional radio systems to improve teacning
and learning of primary school mathematics and
language arts, at very low cost;

o} Tne concentration of X;rlcan pupils in primary
school.



2. PROJECT DESCRIPTION

2.1 Project Phases and Program

To accompiish the project purpose, the project will be
implementel in two overlapping pnases =-- first, developing a
primarv school radio scienca education program in one country,
and later, dilssemlnatilng tile sclence education program and
evaluation findings to taree other LDCs.

Phase 1

Over a five-year period in one African country, the
project will:

o estabhlish a Science Education Resource Center
(SERC) in the curriculum division of the
ilinistry of Education;

o develop and produce science curcriculum, lessons,
and materials for grades 1-7, divided into four
levels for broadcasting purposes;

0 deliver these to rural scaool classrooms througzh
radio broadcasts and teacnetrs trained by SERT,

o carry out formative evaluation and summative
evaluation to assess and revise tae science
education program, and to measure student
leacning of science.

Phase TII

In the second year, the project will begin to bring
educators from other nations to learn the methodologies of
producing, testing, and refining thne instructional radio
programs, developed in this and other S&T/ED projects.

In years three tnvrougih five of the project, the
project will expand information <dissemination to African and
otner countries tnrougi a networt of radio and science
educators, and educational planners.

By tne sixth year, dissemination sites for projects
adapting tue vadio science programs to national language an.
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riculum will be distributed througn AID's regional
visions: Asia, Near East, and Latin America. he project
11 support efforts to achieve implementation of tie complete
imary sch100l radio curriculum in mathematics, scilence, and
nglish as a second language in at least one dissemination site.

_f_l‘
2t r’- 1= C‘.
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2.2 Prozram Description

The Ministry of Educatlon will establish a Science
ducatlon Resource Center (5ERZ) in the MOE Curriculum
Division, with a staff of national science curriculum
specialists, assisted by a team of U. S. advisors in science
education, curriculum, instructional materials, instructional
radio, and evaluation. The "inistry of Education will also
delegate radio education specialists to the project and assign
time for the broadcasts on a radio station. Project funds will
also support ‘employment of additional local staff required
ducing the intensive development stage of the project.

Pilot instructional radio programming will begin in
one reglon with at least 20 non-urban schools, located within
one day s “oundt*lp journey from tne SERC. Some schools should
ve relatively isolated, to provide a test of radio science
under difficult conditions.

To achieve the project purpose, the following tasks
will be carried out:

0 prepare a detailed implementation plan for development
and broadcasting ol tiae science program, evaluation,
and dissemination, based on experiesnce from tie
Hicaragua Radio ifatnematics and Zenya uanguage Arts
projects. The plan will include ways for SERC to use
nearby scnhool classes to try out lesson ideas. Taese
science classes can become models where other teachers
may come to observe, and wnere videotapes or slides
can be filmed for training project teachers

o assess existing primary scaool science curcicula and

e

materials available botih in tihe nation and in the
R RA . ot -
region ifor possivle adaptation {to avoid haviag co
develop all new material);

o desiun the programs to Je enterta.ning as well as
educational to capture cinildren’s interest and
atteantion. <Cnildren, teacners, and parents will




-9-

participate bota by sending in questions to ve
answered and occasionally by on-the-air appearances
(recorded on cassertes at project scnoonls);

adapt primary, school scisnce curricula into lessons
and scripts for recording and oroadcasting; four
levels will be developed and tested in sequence, one
eacn year for four years. The costs and oenefits of
beginning witi higner levels, wnere science is more
developed as a subject, versus beginning with first
grade and having a full conort of students progress
through the levels during the project, will
investigated and decided before adapting any
curriculum;

- Grades 1 and 2. Uaits will be related to the
reading curricula and broadcast once a week. In
countries where tiie mother tongue is tae
language «f instcuction for tne first grade, the
broadcasts will be in the mother tongue. Tne
units will emphasize exploring, observing, and
learning how science concepts apply to daily
life in health, nutrition, and agriculture.

- Srade 3. Units also will be related to reading
but will be broadcast twice a week. Units will
develop the vocabulary necessary for science,
especially if there is a transition from mother
tongue to second language at tais level.
Science lessons will continue toteach children
to explore and observe, as well as to compare,
to bezin to question (and answer) ''way and
ow.'" Units will continue to relate to daily
life applications.

- Grades %4 and 5. Science units will be broadcast
twice a wee< and continue vocabularcy anid
language development. Students will buili
sikills sucih as classifying and predicting and
will begin to study science as a more formal
subject.

- Grades 5 and 7. Science units will be broadcast
taree times a weex. Concapts will be geared tn
a more cognitive level, althougn science units
will also coatain material related to
appropriate techiinology and vocational s«ills.
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davelop inexpensive iast=zuction matecials such as
moatNhiy anewsprint science ''readers’' as well as simple,
low=-cost instructional equipment. Sowme matarials may
be adapted from SEPA uanits, but the empuasis will be
on teachiny the caild to develop experience in his own
enviconment. Teaclers will be provided wlith simple
equipment £rom a sciool kit or asked to gather
materials from the environment, but they will uot be
axpectad to zat involved in time consuming equipment
construction. Eacn '"package" of curriculum,
matecials, equipmeat and vadio droadcasts will be
desizned in units of two weeks or a montin eacih, SO
that other countries can adaot and mix them according
to tueir own needs;

broadcast th=2 lessons to participating classes. The
broadcasts will D2 for 23-30 minutes each, from one co
taree times a weex accor:ding to the levels outlined
above. Thne lesson broadcasts will be designecd so that
teacaers willl not have to do a great deal of
preparation, altiouga follow-up activitiezs ~ill be
suggested. Students will be encouraged to send in
questioas to he asikesd and answered during broadcascs,

o

orient teacuers in using the radio sciznce broadcasts
and materilals tarough ceacners guides, and througn
one-day worksuops including videotapes or slides at
tne district level. School directors and district
school inspectors and supervisors will be included at
tae worwsinops to nelp taem uaderstand tne Radio
Science program;

broadcast weekly programs for teachers of each of tue
rour levels. L1ae droadcasts will nelp teachers
prepare for the next weeit's classroom broadcasts. The
new material will be explained to teachers aad
suggestions made for equipment needed from the scnool
sciance ':it, or materials to be gatinered. Teachuars
also will De encourazed to sead in questioas,
sugg2astions, aad prodlems for discussion during
teachiers' broadcasts;

distridbute cassatces of students aand t=2achers
DTNIYams, SO taat Lidse wao miss Heoadcasts can

ITstan. Tne cassette recorders will also be used to
recor.l students and taachers questions and comments
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for use on tihe alc or for feedback to the radio
science staff;

0 experiment witn tae newer teacaing techinologies, such
as low cost electronic instructional devices. Tais
will be done in a limited number of schools in order
not to interfere witi evaiuation of tne radio scienc=z
programs. The expectation is taat :during the project
the supplementary role of these devices can be bDeztter
understoood.

o} develop and implement formative and summative
evaluation plans.

Formative evaluation will emphasize testing of lessons,
instructional materials, and equipment for students'
un:dlerstanding and learniag, es well as for appropriateness and
effectiveness. Ifeans of data collection will be testing of
ciiildren's learning, observation (through checkliists) for
calldren's use of new information and skills and for teachers'
use of lessons and broadcasts, interviews witih teachers and
parents aboul tihe science program and radio proadcasts. As in
the previous radio education projects, tormative evaluation
will be continuous rapid feedback process during the school
year so that a tested set of lessons is available at year's end.

As part of tae evaluation, the project evaliuation
specialist will carry out a small vresearch project, in
cooperation witih a national group of SEPA graduates ani
university educators, to learn more about how children learn
science, wihat science concepts tliey retain, and now they apply
sclence concepts to tneilr own axperience.

The project will document development and recurrent costs
of radio science education. It will also maintain records,
sucir as montaly logs, to tracik the administrative requirements
for establishing and maintaining radio science education
programming.

For at least the project's first two years, tiue tecanical
assistance contractor, tne host country l[IOE, and S&i/iD) project
directors will meet twice vyearly to discuss tne project, 1ts
progress, and learaines avout radlo sclence instructlon. iaegse
directors will seek tne counsel of both U.S. aund host country
advisory groups in science and radio education. At these
semi-annual meetings, project directors will reach decisions on
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science e:ducation content and methods of supplemencary
equipment, teacher understanding and use of the radio science
education programs, recurrent costs, and radio program
administration. Tihese meetings will serve as mile-posts to
assess the project and guide fucture directions.

Summative evaluation of stuJdents learning will he done
thirougn a lapped year design as in the Henya Language Arts
Projects. As the program is introduced, students in eaci
subsequent 3rade will be tested for learning tiarough pretests
at the hegianing of each school year of students' prior
<nowledge and end-yecar post tests to measure their learning
during the school year.

The Evaluation Plan is included in Section 4%.

develop and implement a dissemination program. These
activities will begin in tie second year oif tne
project and will take tine form of:

- networ:xing and intercnange of ideas and visits
with science and radio education specialists
from other national and regional radio
educations organizations,

- occasional papers on project findings and on
primary sciiool science and radio education in
LDI's;

- distribution of model curriculum units, lessous,

materials, radio scripts, and videotapes or
filmstrips to LDC Ministries of Education;

- two aninual coaferences, in years three and four,
for 15-20 African radio and science educators
each yaar;

- three summary regional conferences in year 5 on
instructional radio (mathematics, science,
reading, and English as a Second Language) for
Africa and the Near East, Asia, and nLatin
America; anAd

- technical assistance for up to 4 dissemination
sites for planning radio science instruction,
training MOE science and radio staff, and
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advising them ducing initial stages of
implementing radio science program. Project
funds are provided in yeurs taree tirough six to
support implementation costs, including
additional technical assistance, at tae
dissemination sites. 1In the case that a MOE
‘needs external funding for long-term technical
advisors, equipment or materials to carry out
adaptation of instructional radio programming,
it will be assisted in project design toward
securing USAID or other donor funding. Toward
tis end, the project funding autnorization
includes tne possibility of up to four million
dollars of USAID mission add-ons to the
contract. Implementation of add-ons will depend
on the sucessful performance of the project
contractors and A.I.D. decisions on tine
acceptability of add-ons to project contracts.

The project will strongly encourage
implementation of dissemination sites in the
Asia, Near East, and Latin American regions. Ac
least one site snould be supported in
implementing tne complete radio primary scnool
program (matibiematics, science, Englisn as a
Second Language.)

2.3 Project 3ite

The project site has not been finally determined althouga
extensive conversatiouns have been underway [Lor several montns
vith the USAID ifission at one possible site. Tne USAID iIRDO
contributed ideas for this project proposal and now is
consulting with tine nost government on their interest and
capacity for participating in tne Radio Science project. Once
the project site is selected, and a contract signed witn a
technical assistance organization, plans for implementing tne
project will be formalized tinrough an A.I.D.-Host Country
Project Agreement. 3See Section 5.2, Institutional Requirements.

2.4 Inputs

ilational Staff

The Ministry of Education will delegate personnel from its
staff for the Science Education Resource Center, tine radio
station, and primary schools. Since Radio Science will.be
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1eveloping and evaiuating innovative programming and require
morse staff than a normal II0E level oif effort in curriculum
Jdevalopment, tne project will provide graat fuads for costs of
additional !MOE specialists and support staff. Small salary
supplements may De paii to vegular ![OE staff Lf daiiy aours
excea:l tae normal woriking day. Taese details, incluling
critaria and procezlures for employment of project personnel,

pavrant of salaries and salacy supplements, will bDe specified
in the USAID-aonst country project agreement.

Project staff requirements will include at least:

two science education specialists

two curriculum design and evaluation spe ecialists
two instrugtlonal ratecials specialists {one

wita grapilce arts skills)

two evaluation specialists

seven radio recording production staff {producer
and actors)

four curriculum assistants-script writers

four evaluation data gataerers

four secrataries

threa drivars

two materials production assistants teachers

at 20 primary sciaools

Tacanical Assistance. The project will require 18 person
vears lonyg tecnlcal assistance on-sitz, 4.5 person years for a
U.S. based p project coordiﬂdrqr, and 31 worx months of
saort-tarm -,chnical dassistance. Tae four long term tachanlcal
advisors will be specialists in science education,
instructional raldio curviculum and materials, iastructional
raiio Hroadcast prvogramming, and evaluation. Taese a-dvisors
Wwill provide up to two person years cousulting to other LDT
project lissemination sites, with aiditional needed technical
assistaace to be drawn directly from iilssemination budget. To
venefit from tne experience of African scieace educators, tie
proj2ct wvill attempt to recruit third country e:ducation
speciaiists among tihe teciwiical advisors. Any resuluing cost
savings will be used to inerease consulting to project
dissemination sites., Formative and anaual summative evaluation
viil also be done Ly tine contractor, dut mid-tzrm and final
avaluation will o2 done by AID staff and sxtecsnal evaluators.
A prolzcc advisovy gvoup of several U.S. scieucsz educatocs wil
contfer with AID in Wasaingtou semi-annually to review the
DEQJDCC anl provide recommendatiouns. Swe2 tavle on Tecanical
Assistance for ‘etails.
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TECHNICAL ASSISTANCE

Long Term
Total
YEAR- 1 2 3 4 5 Work Years
Project Coordinator
(U.S. based, &
secretarial time) 30 (1/2 yr) 60 66 61 77 4.5
Science Educator/
Chief of Party 60 (1/2 yr) 132 145 160 176 4.5
Radio Curriculum
& Instruct. Mats. 60 (1/2 yr) 132 145 160 176 4.5
Radio Broadcast 60 (1/2 yr) 132 145 160 176 4.5
Evaluation 60 (1/2 yr) 132 145 160 176 4.5
TOTAL ($000) 270 588 646 711 781 22.5
$ 2,995

Calculated on year one base of $120,000 per person plus 10 percent inflation
each year. Person year includes support and overhead costs, except for home
office coordinatorj.



Short-Term Consultants

Year
a) Education Anthropologist

b) Graphic/Print
Specialist

c) Innovative Instructional
Technologies Specialist

d) Education Economist
e) Other (as needed)

f) External Evaluation
Specialist

g) Project U.S. Advisory

Group ($000)

TOTALS ($000)

~16-

Total
1 2 3 4 5 Work Mths
2 mo. 2 mo. - - - 4
2 mo 2 mo - - - 4
- 2 mo 2 mo - - 4
- 1 mo l mo - 1 mo 3
2 mo 2 mo 2 mo 2 mo 2 mo 10
- - 3 mo - 3 mo €
31
9 10 11 13 13
45 70 70 29 60 274

(Short-term calculated on a year one base of $6,000 per month, plus 10
percent inflation each succeeding vear.
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Training. In order to avoid long absences of project staff,
little long-term training is planned. Staff training will be
done primarily through in country workshops for project
personnel, conducted by the short and long term technical
assistance staff. In the first year project staff will travel
to the Kenya Language Arts project to observe the radio lesson
production and teaching process. To support continued
improvement in science education, two national science
educators will be trained long term at the graduate level.
Teachers will participate in and will receive teacher's guides
to the radio science lessons. Where the MOE already provides
annual teacher training programs, Radio Science will coordinate
project teacher workshops with the established programs. Radio
programs for teachers and the student science programs
themselves will also improve teachers' knowledge and teaching
skills.

Teachers will participate in one day workshops every year
for four years. The first workshop will be held during the
tirst year of the project, prior to the school year. Each year
first level teachers and additional MOE educators will be
participate in workshops. Second level teachers will begin
with the second workshop, and so on, so that a total of 260
teachers and other educators will be trained over LOP as
follows:

Workshops Workshops Workshops Workshops
MOE educators 10 10 10 10
Teachers
lst level 20 20 20 20
2nd level 20 20 20 20
3rd level - - 20 20
4th level - -- -- 20

Commodities. Costs will include media production and
broadcasting equipment, radio receivers and batteries,
students' science curriculum and materials, school science
teaching equipment kits, curriculum reference library (sample
texts, films, and materials), printing and graphics materials
preparation and equipment, media production materials (audio
tapes, videotapes, etc.), and instructional devices.

Three vehicles will be required for travel of project
evaluation assistants to schools, delivery of materials to
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schools, and field supervision. These vehicles should be heavy
duty six passenger vans.

Diffusion. These costs will. include networking with other
science and radio education organizations, exchange of
documents and information with other science education centers,
distribution of project developed instructional and radio
broadcasting materials to other LDC MOE', two annual
conferences for about 20 African educators each year, and three
regional summary conferences for about 25 educators for the
Near East and Africa, Latin America, and Asia. Two
person-years of consulting for dissemination sites are included
under Technical Assistance.

Host Country Contributions. In addition to salaries of project
personnel the host country will provide:

o Office and other space for project personnel,
equipment and materials production

o Radio broadcast preparation facilities and
transmission time

o Routine operational costs such as rent,
utilities, and maintenance

USAID Contributions. USAID will contribute administrative
support by the Human Resources Division and the administration
office. Personnel rrom mission funded projects will work with
the project to develop curriculum, to train teachers and to
coordinate Radio Science with other education development
projects. USAID will plan for and provide future education
funds to support expansion of radio education nation-wide,
beginning in the projects' third year.

The summary of costs is shown in the budget, section 3.1

2.5 Implementation Plan

Administrative Arrangements

Project implementation, including technical assistance,
procurement of commodities, and training, will be done by a
U.S. contractor. This organization will work closely with the
Ministry of Education, existing entities (e.g., the radio
station), ard the project established Science Education
Resource Center. Through a USAID-host government Project
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Agreement, the MOE will commit its full cooperation to
developing the Radio Science Project and continuing the radio
science education program through the Curriculum Division and
Science Education Resource Center, after completion of S&T/ED
funding. The MOE will delegate qualified employees fiom the
curriculum, instructional materials, and radio departments to
participate in the project, and will delegate or employ other
required personnel, including secretarial and other support
staff. The technical assistance organization and MOE staff
should form a national advisory group on science education
composed of university teachers, college and secondary level
science educators, school leaving examiners, and community
representatives. This group will meet quarterly, review
project progress, advise the project director and chief or
party, and coordinate project work with other education
organizations.

S&T/ED project monitoring including annual on-site reviews
will require 4 person months each year. S&T will work with
USAID to establish the project agreement with the host
government. The agreement will spell out in detail
responsibilities of each party.

The contract will be let through open, competitive bidding
procedures. Major selection criteria for the contractor
include:

o Experience of proposed personnel in developing
and evaluating instructional radio programming
in LDC's;

o Experience of proposed personnel in science

education, preferably in LDC's;

o Established record of high quality performance
and successful working relations with host
nationals [by the organization] in development
education projects; and

(e} Previous experience in the region where the
project site is located, and knowledge of
national language and culture.
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Agreement, the Moe will commit its full cooperation to
developing the Radio Science Project and continuing the radio
science education program through the Curriculum Division and
Science Education Resource Center, after completion of S&T/ED
funding. The MOE will deleqate qualified employees from the
curriculum, instructional materials, and radio departments to
participate in the project, and will delegate or employ other
required personnel, including secretarial and other support
staff. The technical assistance organization and MOE staff
should form a national advisory group on science education
composed of university teachers, college and secondary level
science educators, school leaving examiners, and community
representatives. This group will meet quarterly, review
project progress, advise the project director and chief or
party. and coordinate project work with other education
organizations.

S&T/ED _project monitoring including annual on-site reviews
will require 4 person months each year. S&T will work with
USAID to establish the project agreement with the host
governmeiit. The agreement will spell out in detail
responsibilities of each party.

S&T/ED has thoroughly reviewed options for contracting.
S&T/ED extensive experience with prior instructional radio

projects shows that these projects are very specialized and
demanding in their technical requirements. Radio Science will
be especially demanding due to the considerable professional
debate on both optimal wmethods for teaching science and on the
most appropriate ways for teaching science by radio. It will
require a Contractor with a depth of expertise in both science
teaching and instructional radio techniques. S&T/ED
discussions reviewed the Contractors, including 8a and small
Lhusiness firms, that have had contracts for S&T/ED projects,
and the potential Contractors, including Historically Black
Colleges and Universities, that presented proposals for the
Increasing Efficiency of Education Systems project, and
concluded that open competition would provide the greatest
opportunity for the technical creativity and responsiveness to
project objectives required for Radio Science.
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Proposed Implementation Schedule

Month/Year

May
august

September

FY 1985

October

October

November

January

ACTION
PP approved
Contractor Selected

Project Agreement
signed

TA advisors contracted
and on-site

Key national staff
identified and
delegated to project

Begin implementation planning,
including school selection

and assessment of primary
school science curricula

Implementation Plan
completed; schools
selected

Post test for control
group summative evalua-
tion, first level

Begin two-month ‘'workshop

for local staff, includ-

ing travel to Kenya Lang-
uage Arts project

Begin adaptation of first
level science curriculum
and development of radio
scripts

First workshop-for first
level teachers

Responsible Agent

AID/W
AID/W

AID/W, USAID

Contractor

Host government
Ministry of
Education (MOE)

Contractor, MOE

Contractor, MOE,
USAID, AID/W

Contractor, MOE

Contractor/MOE

Contractor, MOE

Contractors, MOE



February

Monthly,
February thru
November

March

August

FY 1236
November

December

January

February
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Begin broadcasting and
formative evaluation of
first level

Project staff visit
schools for field
supervision and
formative evaluation,
first level

Semi-annual conferral
on project process
and directions

On-site project review

Semi-annual conferral
on project progress
and directions

Post-test of level
one; process pre-test
post-test data

Post-test for control
group level two

Two week workshop
for project staff

Begin preparation of
second level science
curriculum and radio
scripts

Second workshop for
first and second
level teachers

Pre-tests, first and
second level

Begin first and
second level broad-
casts

Contractor, MOE

Contractor, MOE

S&T/ED, Contractor,
MOE, USAID

S&T/ED

S&T/ED, Contractor,
MOE, USAID

Contractor, MOE

Contractor, MOE

Contractor, MOE

Contractcr, MOE

Contractor, MOE

Contractor, MOE



Monthly,
February thru
November

March

April

September

FY 1987

October

November
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Project staff visit
schools for field
supervision and
formative evaluation,
second level

Prepare videotapes or
filmstrips for project

& dissemination site use

Semi-annual conferral
on project progress
and directioas

Begin international
network of science
educators, including
distribution of project
findings and occasional
papers on radio and
science education

On-site project review

Semi-annual conferral
on project progrss
and directions

First Conference of
African Science and
Radio Educators

Begin contacts for
first dissemination
site

Distribute project
findings and papers
on radio science
and education

Post-tests for first
and second levels

Post-test for control
group level three

Contractor, MOE

Contractor, MOE

S&'T/ED, Contractor
MOE, USAID

Contractor

‘s&T/ED

S&T/ED, Contractor,
MOE, USAID

Contractor, MOE,
S&T/ED

S&T/ED, Contractor

Contractor, MOE

Contractor, MOE



December

January

Monthly,
February thru
November

March

April

May
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Process first and
second level pre-test,
post-test data

Two week workshop
project staff

Begin preparation of
third level science
curriculum and radio
scripts

Third workshop for
second and third
level teachers
Second and third
level pre-tests

Begin first, second
and third level science
broadcasts

Project staff visit
schools for field
supervision and
formative evaluation,
third level

Mid-term external
evaluation

Distribute project
findings and paper
on radio and science
education

Conferral on project
progress and
directions based on
external evaluation
findings

Select first dis-
semination site, and
provide technical
assistance

Contractor, MOE

Contr.>tor, MOE

Contractor, MOE

Contractor, MOE

Contractor, MOE

Contractor, MOE

Contractor, MOE

External contractor
or other AID

Contractor, MOE

S&T/ED, Contractor,
MOE, USAID

S&T/ED, host USAID
& MOE, Contractor



-24-

September On site project review S&T/ED

Conferral on project S&T/ED, Contractor,
progress and directions MOE, USAID

Second Conference of Contractor, MOE
African Radio and S&T/ED
Science Educators

FY 1988

October Begin contacts for S&T/ED, Contractor
second dissemination
site

Distribute project Contractor, MOE
findings and papers on

radio and science

education

November Post-tests for second Contractor, MOE
and third levels

Process second and Contractor, MOE
third levels,

pre-test and post-

test

Post-test for Contractor, MOE
control group,
fourth level

December Two week workshop Contractor, MCE
for project staff

Begin preparation of Contractor, MOE
fourth level science

curriculum and radio

scripts

January Fourth workshop, for Contractor, MOE
third and fourth
level teachers

February Pre-tests for third Contractor, MOE
and fourth levels



Monthly,
February thru
November

April

May

July,
August
September

October

FY 1989

October

November

December
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Begin first, second,
third and fourth
level science broad-
casts

Project staff visit
schools for field
supervision, and
formative evaluation,
fourth level

Distribute project
findings and papers
on radio and science
education

Select second dis-
semination site &
provide technical
assistance

Regional conferences
of radio and science
educators Africa and

Near East, Asia, Latin

America

Conferral on project
progress, including
dissemination sites

Review additional
dissemination sites

Distribute findings
from project dis-
semination sites,

and papers on radio
and science education

Post-test of third,
and fourth levels

Final processing of
pre-test/post-test
data

Contractor, MOE

Contractor, MOE

Contractor, MOE

S&T/ED, host USAID
& MOE, Contractor

Contractor, S&T/ED

S&T/ED, contractor,
MOEs, USAIDs

S&T/ED, host
USAIDs,host MOE's

Contractor, MOE

Contractor, MOE

Contractor, MOE



January

March

May

FY 1990

October -
August

October

November-
August

August

September

September
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Government continues
first, second, third
fourth level broadcasts

Final Evaluation of
Radio Science at
develomental site

Distribute findings
from f£inal evaluation,

Select third dis-
semination site &
provide technical
assistance B

Continue contractor
support to radio and
science education
network, including
distribution of
materials and infor-
mation _
Select fourth dis-
semination site and
provide technical
assistance

Provide technical
assistance & other
required support

to dissemination sites

Final project inspec-
tion at developmental
and dissemination sites

Final Report

Project Assistance
Completion Date

MOE

External Contractor
or other AID

USAID, MOE,
S&T/ED

S&T/ED, host USAID
and MOE, Contractor

Contractor

S&T/ED, host
USAID & MOE,
Contractor

Contractor

S&T/ED, USAIDs

Contractor

AID/W



3. FIUAUCTAL PLAN

Jrant fundiag will support most project costs witn
additional budget Zrom host countcy aad USAID contributiouns.
As detailed in “ect;ou 2.4, the host country will provide for
its own pevsoanel, facilitias iacluding officas, radio
hroadecasting and transmission, aad routine operatioual costs,
and JSAID wil l cont"bute its own direct nice and otaer DLOJ""C
parsonnel, as well as later Lunilng for nationwide expansion of
tite program. If necessary, in the initial yeacs of the
project, grant funds will be used for support of additional
national personnel. Other costs particular to the -levelopmant
of new instructional radio programming, including evaluation by
project staff will be funded vy tae graat.

3.1 Post Project Continuation and Expansinn Costs will
involve a modest cost per student year over current education
costs, since the !OL budget already provides for instructional
macecials for each child and for salaries of its personnel,
Additional costs wiil involved short woriksiuops, dbroadcast
t”aqqm1o‘*oq time, and administratction of the iastructional

acddlo programs. Based on the Hicarajuan and Dominican
projucts, recurrent costs are estimated ac less taan one follac
per student During tae developrental stage of the
project, efﬁ rts will be male o minimize recurrent costs anil
streagtien administrative, curricular, and tecanical
capqoLl_CLes o7 the 3T so chat at project eal, tue I0E will he
able to effectively support ctha instructional radio programming.

<
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3.2 3UNGET ($000)

S&7/tD Funiled Costs
Year 1 Year 2 Year 3 Year 4 Year 5 Year 5 TOTAL
Tachnical Assigtancea
long Term 279 533 545 711 731 - 2,905
Shiort Term 45 70 70 29 a0 - 274
Yational Staff
Salaries
10 Professional 0 55 73 80 33 - 367
5 Staff 30 33 37 40 4, - 134
Trainin:
Lona 7T - - 35 35 - - 70
Short Term - 20 20 20 - - of)
Staff Training 20 7 7 3 3 - 50
Teacuer Worlisiops - 3 g 9 12 - 30
210
Sormoliries
Nadio Production
angd Transmission
Equipment .50 50 50 - - - 150
2adio Production
‘faterisls 10 10 10 10 5 - 45
Ralio Recaiver
anl Batteries 13 1 1 1 1 - 23
Cassette Recorders
anct Batc ries 15 1 1 i ] - 2l
Sclence Zguinmoat
Wits Zor Sciools 1 1 1 1 1 - 5



Printiag Grapaics,
Jedia, Equipment
and Materials

Science Jurriculum
and Instructional
"fatertals-pupils

Instructional
Navices

Science Zurriculum
Reference “aterial

Venicles

licrocomputer (fov
Cvaluation)

Equipment
Repair ad
“aintanancz

M.Efasion

Sciencoe and R ilio
Eduat Lon detJoric

.
‘laterialg

Distribution

Information

Ezchange

African Seciznes
Sonferences

Q=g ionul
Zonferances

Taitial “osts,
Dissemination
Sitay

w

10

19

[I53Y

it

19

150

'.J
ted

r

10

12

15

30

10

45

200

11

23

13

100

- 3
(G4 ]

130

390

30

110 350

10 40

1
'..J
&)
<O

1,35 2,000

2,710



Subtotals 505 9% 1,313 1,355 1,550 1,427 7,335
Contingencies 50 ) 130 135 160 140 715
motal SLT Funded 555 1,024 1,443 1,500 1,820 1,567 8,020

Host USATD Projact
Expansion Add-on - - 230 200 330 300 1,000

JSAID & DJther Nonor

Add=-ons at

NDissamination Sites - - 500 1,320 1,000 1,5G0 4,000
TOTAL PROJECT AUTHORIZATION 13,020



3.3 Local USATD Zoatributions {$002)

Aminigtrative
Support

RDD (19%

Jther Project
Parsonnel {10%)
~ Turriculum

0 Teacher
Training

o Instructioni..
raterials
Projact Fxpiansion
All-on (as above)
TOTAL USAID FTDTY

[ ad
e

12

17
14

1%

13

i3

20

320

- 35
- 30
- 80
- 30
- 3)
300 1,000

1,7+l



3.4 Funding Oblirzation Schedule & Expeniituces {S&T/ED Funds) {$320)
M
L

Fisca .
Yoar Obligations Expenditures
Project

Increment Sum Yaar Iancsement Sum
1. {F7 3% 509 500
2. (FY 85 320 300 1. {3/3%-3/85) 5955 356
3. (F{ 35) 630 1,700 2. (9/35-3/35) 1,024 1,520
4, (FY 37) 1,500 3,200 3. (2/86-5/37) 1,443 3,132
5. (F? S8) 1,500 4,800 4, {9/87-3/33) 1,500 4,333
9. (FY 3% 1,700 5,400 5. (9/83—8/89) 1,322 5,453

7. (FY 90) 1,520 3,020 5. £3/89-)/30) 1,557 3,020
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3.5 Uost Country Support (3000

Year o
. Recurrent
Year 1 Year 2 Year 3 Year 4+ Year 5 TOTAL Costs

Personnel
Science
a , b) ~ 7z ~

Eiucacors (1) 5 5.3 5 5.5 7 30 7.7

Curriculun (2 5 5.5 d 615 7 30

Curriculun (1) 5. 3 f 3

Evaluation (1) 5 5.5 5 5.5 7 30

Instructional

‘laterials (1) 5 5.5 5 5.5 7 30 7.7

Fallo Producer (1) 5 5.5 5 6.5 7 30

Actors (%) 12 13 14 15 L5 70

Script Uriters (2) O 2.5 7 7.5 3 35

Zvaluation

Assistants (2) 5 5.5 7 7.5 3 35

Seccetaries 2) 5 5.5 ) 5.5 7 30 3.5

Drivers /2) 5 5.5 ) 5.5 7 39 3.5
350 X254

Facilities
Cffice

Turrciculun &
Instructional

Mfaterial Space 2.4 2.0 2.9 4.3 3.5 14.5

o ¥ e

343
Scieacz
Jesource Ctr. 2.4 2.5 2.9 3.2 3.5 14.5 3.3
Ralio Sturdios
% Facilities 2.4 2.0 2.9 3 3.5 14.5

534 7.



Jaterials anld
FEquipment - - - - - - -
{500,000 students)

Teacher Worizshops - - - - - - 250
{20,290 teachers) - - - - - - 25
Radio Transmission

Broarlcasting
Tima 5 5 20 35 50 115 50
TOTAL UOST GOVERRIENT TUNDED 52574 300



4. EVALUATION PLAJ

As the third and f£inal part of the primary sciiwol
instructinaal redio projects, Radio Science will emphasize
orientation toward developmemt over researci, T Jlbararua
Radio 'fathematics project as the Iirst expeciment, necessarily
gatiaered information on aumerous classcoom variables such as
student participation, student verbalization, time with nothing
to do, and tire devoted to content, ani compared tnse processes
as w21l as the [inal products, student learning {Tilson 1%78).
Formative evaluation testing of tud nt 1e4rn1na and

yservation of student an?l teacher response to radio lessons
provided rapid feedbacik on infocmation to he repeated or script
redesign for fucture lessons. Summative evaluation results
showed tne students taught witin the hielp of taie radio lessons
learned more ‘at potentially great savings to tihe goversnment
since stuwlents no longer needed to repeat grades to achleve a
veac's learning. In the Zenya Languaun Arts project, summative
evaluation also snowed substantial, : uJClStludllj sigunificant
increases in learning (Imhoof, 1933: 7). Frormative evaluation
litewise nas provided invaluadle informatlon for correcting
problens. Fuciher, teaciners and neadmasters reported that tiwey
tasmselves as well as pareats were positive about tae programs,
and wantad co continue participating in it,

,..
)
©

Taus, formative avaluation in tiue Radio Science project
2111 be essentilial to tasting lessons and tne iastructional
ralio broadcasting methodology. The project evaluation team
will test stulents learning of pilot lessonsg an.d proviin
faedlsvac’t witala tvo weexs to curriculum and lesson desizners,
$o thst taz2 curriculum team hnows 1L the nz2xt lessnns should
procecd to new concepts or practice and reinforce concapts aot
vet nastezred by the students. Tae contractor evaluation
speciaiisc and tue HOE evaluation staff will jointly -design and
casry out this evaluation.

The evaluation specialistc will work with national
educators to assa2ss tae -lata anl learn more avout cuildrea's
l2arvning and application of sciance concepts. Further, tue
project will trach development and recurrent costs as well as
adrinistrative structures and tasks. An elucacion ecoaomist
will analyze thase data anl reporct how bota recurrant costs and
Imiaistrative taslks can ve minimized.

Tha coatract evaliation spaclalist aal MIE stali will also
be responsivle [or design and implermentation oi yeoarly
nre-tests and nost-tests fos sumracive evaluation of stuid




learning under the new curriculum aad radio programs. These
results will be compared wita test rasults of student learniag
of the traditional curriculum wilitiout radio, ticoug:: a
Tanpe:d-year design. As La tne Xenya Language Arts project,
post test will 5He adwministered to students in project sciiools
for eaca lavel in tae year prior to broadcasting science
education programs for that level. Fov example, in one scaool,
students in tue traditional science program {(T) woull be given
the post-test at the end of third grads; in tahe followling year
new students in the tiisd grade {i.e. last year's second jrade)
receiving tha radio science program {(R) would be given tae
post-test. The results of third grade class T can be comparel
to tnose of third grade class R, suowing Lf tne radio science
Mas contrivbuted to significant gains in test scores. Thae
lapped year Jesizn thus avol.ls possible lact of similarity in
subjects in dlfferent coatrol and project Scia00LsS ani
eliminates tie pronlem of contamilnation of control schools,
waosa teachers migat use tne radio oroadcasts evean taougn taey
are not participants in the project.

Finallv, external evaluation will De Jdone by other
coasultants and AID tecanilcil specilalists at mia-term and final
nolnts 1n the pcoject. Thaey not oniy Wiil examine project
resu.ts out also Aassuzss project progress and ovjectives agalast

orizinal plans.

5. PROJELT AUTALYSES

5.1 Technical Feasibility of Science and Radio Zducatioa

SCIENZE EDUTATION PRAJECTS Til AFRITA

A state-of-the-art assessment of primary school

scleane elducation projects in Alrica over tne past tweaty
vears, '"Basic Science Education in 3Sud-Salharan Africa'" {Lapp,
1993), was prepared as dackground for tue Radio Science project
paper ani is available in S&T/ED. The findings are summarized
hlare:

0 2vior to tae veginning of tne African Primary
erogram (APS?) in 1255, Sciznce addcation in African
primary schools teanded to simple nealta and avylene,
and natural studies, tauzipt by dogmatic, roto
matuoads,

o} The African Primary Science Progrzam, funled by the

A
e ]
J3AID and tae Ford Foundatlion stemme:] from tie



desire of African educators to raform science
education toward unldarstaading ol the environment.
ACSP hezan pIAQ1*n7 taese retorms in L1Y55 4t a
conferenca of science educators Erom English
speaxing African nations. At taree intarnational
curriculum worksnops, parcicipaats agreed on four
princinles:

- using local materials for science units

- designing science units according to caildren's
stages of intellectual development

- testing expervimental science units in several
countries

- cnoice by each countrcy of science units for its own
syliabus.

s were estadlisned in seven nations (gtand,

o

Science cente
izaria, Sierra Leone, Tanzaania, Ugandaj.

Reaya, !alawi,

1271, the APSP produced materials including 12 teache:
guides for scieuce activities in the lovar primary zrad !
units on pavsical science and techinology, and 10 units on
bLiological sciences Loz the upper grad=° and 5 science bHoolts
for children. Adout 2000-5000 copies 0f each were printed and
distriduted to the educatlon miniscries of the participuting
countries,

- U

The Science Zducation Progovams for Africa {SEPA)
astablisned in 170, wvas Tunded 5y USAID, JUiSCO, and the
merver goveraments to continue the work of APSP. It focused on
trafiaing of science educators and building netwozsks awonyg tiem
to support Lustitutionaiization oi scla2nce =ducation. T.e
tairteen member nations include APSP participants {except
‘lalawi) plus Ethiopia, tHn Sambia, Libderia, Swaziland, Zamoia,
Sameroon, and Botswana., SEPA activities also included
davalopment of teacher t~d‘ﬂlﬁ" macterials, environmantal
sciz2nce educatiosn, educatl ional evaluation, out-of-scoo0l
scieaca ﬂluﬂatiﬁﬁ, an] researcch on coucept formation in sciance
aad mataematics. Two institutions have estaolisued centers
that directly support continued improvements in African science
aducation:

As

The International Zentre for Tilucational Lvaluation
{IZEZ) at the Ualversity of Ivadaa, Hijzeria.
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Tha Science Education Training Course {SITI) at
University Zolizge, Accra, Ghana.
SEPA pubdlisie:d two Important doous for scieunce e:lucatioans,
the [landhoolt for Teachers of Science, and the Sourczboolk for
Science Jeach2vs. Anotuaer Hoo%, [eacaiaz Primary Sciencz,
incliurdes APSP material, and is now used extensiveLy ror teacher
training.

SEPA's major long term effect has been at the aational
level. An evaluation :founa tuat tie discovery approach of tle
curricuium often was not w2ll understood or utilized by
teachers: '' ... field observations suwwnstad actual
xmpxomentatlon of tiis method was not as iJeSpread 4s Wwas
=xpcheo on the basis of verbal commitment' (American

Institutes for Research, 1373: 93). After visits to several
countries, the evaluators concluded taat educators found the
matesials needed adaptation for each countrv, and tnat teacners
nad not received enough training to understand tne curriculum
07z to teach it corvectly.

Ntaer educational programs nave focusz2d less directly on
primary sclcice out guago::eJ reforms in primacy school science.

Som2 national curriculum centars used formative
evaluation tecnniquas to develop locailly relevant
materials,

for]
S

2) UIIESZO sponsorad pilot science education programs as
components of intagrated education aad ru"al
davaloprent projects. ilost were for tae lower
secondary school leval

3) Ta2 Britisn Couacil organized sumrer workslops and
in-service education by scieance educators from Dritain.

4) P2ace Jorps provided science iastructors for secondary
sci1oals and teacner training colliages.

3) Tne Jorld Bank helped to constiruct and equip sciznce

laboratorias,

“ m 14 o) . - . . ' . .
3) The Xenya Science Teachers College estavlisned a
- (] ANl 3 - .. on, M - - 1,
Science Tquipnent Production Unit (S5EPU) to prolucs
low cost equiprent for secondary schools. Higeria nas
tablished a similar equipmeut center {or pcimary
schoonls.



Radio and otner -istance teaching metunods nave been used to
assist sclence educatlon, out a2 10t extensive,

T
-l i

1} In Zimbaowe, the Distance Science Teacuing Project
‘NIST) ased audio-cassettes, . matesials and untrained moaitors
for science correspondence courses. In 1281, the DIST
cassettes wevre adopted into the expanded junior secondary
scaool program,

2) Sierra Leone began broadcasting 24 weekly science
programs in 1973, but the program was undecutilized because
reacners could a0t get tine required materials, and many sciools
413 not nave radios or received only wealk radio signals. Also
there aas veen a lack of personnel and equipment to prepare new
programs nor nas tie ifinistcy been adle to continue providing

I

print materials that suoul:d be used witi tue radio programs.

3) %otswana’s Schools Broadcasting Unit provides science
rograms weexsly for tae upper primary graiies. Taese are
des igneJ to he supplements to tue science curriculum, not to be
the primary means for teaching science. As in Sierra Leone
there have veen prodlems of poor radio recepcion and cost of
purciaase and operation of radios.

4) The Henya Institute of Education has also devaloped
science materials Ior radio broadcasting.

QADIO ZDUTATION PROJEITS

Lyparieace with Radio ilathematics and Radio Language Acts,
Wwo projects most relevant to Radio Science, 1as s.own

to bhe pdotih effective in increasing student learniag, and
ent in dalivering quality education witn lona tersn

S to w.s 1ln the form o silgniricaat decreases in

ition rates. In a Thai adaptation of Radlo 'at1emat1cs,
evaluacion results also showed s*gnificantly more learning
acnisved by students tauginc with tine assistance of raiio
{3ang-jan 1332; Gal.la l”“'

rcr

«|o
0 Lirygo o
SPHin ©

n
0

Evaluatlon of otner radio edu catLon pLOJectq nas
sitown Ehat i numerous otiers cases, cadio V... Is the medium of
ciioice which offers thne greatest promise to fulfill the need of
low=-cost Hroad-based, relevant education." ‘Layne, 1932 In
M ani=2x to the project proposal Lor Radin Agsisted Zomnmunity
Basilc Education, Layne reviews experience witn radio education

projects, sumrarized briefly hersz:
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Aadio !latnematics Project - Hicaragua {(S&T/ED) Tais example of
the successtul use ot railio as an inexp;asiie Lastructional
teciinology saowed radio's special advantazes for consistency of

instructcion and more attention foir low aLLl ty students. ”Thp
najor acnlﬂvement was tae on5011° alteratinn of tue programming
As a result of feedvacl from the field'" (pp. L&-L2).

fural Radio Education Project - Parazuay A primary education
curriculum directeld to adult home learners, tiis project suowed
gireat success in retaining its students. The uey in this
out-of-scihool program was tae monitor wiuo nad "a nultmplylng
affect on tae material...' {p. 24).

Radio Santa aria - Dominican Repuvlic Also a primacy scnool
curriculum directed to out-oi-scnool young adults, Radio Santa
faria has shown similar success in providing quality and
2ffective education at low cost. Agaian, tunz important element
is feedback from learnsrs on tae lessons.

Ralio Primaria - !lexico  Tails program focusing on assisting
classroom teacuers de more effective and efliicient, has ha.l
administrative aud tecunical problems due to inadequate
resources, supervision, and radio eguipment (p. 35). Tais
demonstrates the need to provide sulficient funds and to design
the p«OJOCt to ovezrcome the particular managerial problems
found in the project aost-country.

‘e ewpe rience gained with tne science education ani
instructlonal radio projects provides tuese guidelines for taa
Ral1o oci ace project:

O

Science =ducation must stress ain experien
ppLOJCQ, out aiso promote inguiry antl tai
swills

ce
iax

U"—«

o New science curriculum must become fully integrated
into the c¢ -rlculum division of an !fOE an:t into tae
classroom teacner's daily routine;

0 Science equipment and materials musct be low cost,
readily availaole, and produced by national
govarament or pcivate orzanizatious,

o Instructional radio can support significant jains
in student learning dut must ve guided by rigorous
formative and summative evaluation data gather=l at
tae listenar {classroom) level oa teaciaer anl
student attitudes and leavning; and



e instructional vadio group must ve fully
LOprf tad into the !IOE administcative and
achinical structure, provile taorough t'iiniﬂg, and
ve 1ow cost so taat the 0E can cont*nue its
opevation;

C T I" -3

(.

o The key to radio's success is tae application of a
process model that combines effective instiructlounal
svstems design, a dynamic radio curciculum,
systematic writinz and production procedures,
empirical formative evaluatioan, nodmst dmountb of
print materials and teacner training (to minimize
recurrent costs).

5.2 Institutional Requirements for Project Feasibility

Radio Sciencs, as a researcin and development project,
requices a nost ‘linistcy of Education tuat nas sufficient
administrative and tachalcal capaclty to proviae support for
the project. [f tuese dasic elements ave not in place, tne
project will waste its efforts overcoming administrative and
tecinical weaunesses instead of focusing on the developmz2nt of
innovative, sound educational programs. The !I0% selected for
tne project should nave the Zollowing caaracteristics:

L
0 Curziculum improvements for primary science education
s.aould De underway. Science education specialists and
science curriculum panels should be identlified for ths

(I0E Curriculum Division.

.0 Instructicnal llaterials specialists and basic
equipme:t saou;i Je 1n place, Ln suppoct of curviculum
improvement efforts.

0 Educational broadcasting for adults, out-of-school

vout1, and lor scﬁool caildren suould nave bhasic OE
Facilicies and stuff for preparing and broadcasting
ralio pcogramming.

0 The MOE sihould demonstrate commitment to improved
primary aducacion through LEs owa past and ou-goiag
ellforts aad projects with international ‘lonors.
Irprovaments in tha effectiveness and efflciency of
primary education in recent years saould bde
Jdemonstradle, progress saould ve reasonaole, evan L
gradual.
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The radio program codel is also importaant to the
institutional desigzn or tne project. lcAnany, et al, {L133J)
reviewen JLStdnCG eaucation lacliuding radio at leagcu. Tae
factors thev cite supporting success of distance education
projects (pp J1lY-Z2i} aave oeen talen Lato account in 2adio
Scilence Project design: ”

2 survival of the distance sducation institution itself,
tirougn minimlzation ot costs {e.g. ra:lio costs much
less than cz2levision), and commuaication with users
(students, teachers, and pafcnts) to understand and
rebpond to their acceptance of tne innovative media.
The Radio Science project is designed to minimize
recurrent costs, and to seek LLLjD&Cf from users;

o Socialization of tae stuwlaat in aabits of study and

self-instruction. This is mora oftan a pronlem ia
: . 3 ol nem ! ~
non-formal, Nome based education. Tae 3&T/ED modal of
radio instruction encourages scaool stulants, whio
continually "ﬂsponl to tue radio, answering aloud,
writing, or exercising;

0 quality of instructional materials. The S&T/ED
matnodolozy ror developing instruccional radio molzl
constantly evaluates the programs and materials
tnrougin observatioa aud testxnv of stwlent learning,
and feeds tinis information ovack Luto the Jdesign of
future programs.

ect davelopmeat nrzanization {usually a contract°”
:oup) a5 an LasCifution A.So inlluences tie succes
f the distance education program. cAnany, et al
) show that characteristics aad compogcm at of an
jon influence success in achlieving project 3zoals:

0 organizing staff and balaaciang power amony segments of
tne projects. OSuccess LS promoted oy estavlisniag
structures and te ChqquLo to vuild teamwork amoug
professionals, staff, and consultants, aad to foster
vespect anl integration amoag expert and non-2xpert,
foreign and national roles and values;

2 managing stulents, aspec qlly motivacing canse wao
staiy ac anome, rataer thaa in more formaL environments
Suc1 as scwals;

Q manaziny media production, planninz and
implementation, and evaluatioun., ‘'lzdia produccion must
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£focus oa solving the orizinal education prodiam and
ieace, maLwLaLnlng tlexlallLty in the mix of
technolozies. Implementation must adapt to
unpredl_taul realitiaes taat can arise, sucih as budyet
cuts. Evaluation findings, both on tue product
instructional programs ani on taa process =
organizational dynamics, must be used to improve
project management.

5.3 Economic lonsideratioas

The costs ol instructional radio weve studied
intensivelyv under tae wicaragua Radlo .Jatiuemaclcs Project,
witlca Ls tae model for Radio Scilence. Tas project .lesign,
whlcha involves high developmental costs, acnieves low recurrenc
costs. At tue developmenta; stage, tae Lastructional radio
Drozrams reduire suostantial initial expendltures for tecnnical
assistance and cfor extensive formative and summative
avaluation, but these '"... succeed in producing courses of
instruction that are aighly effective {as demoustrated oy
svaluation lata), require a minimum of materials veyond the
radlo in the classroom, and are w2ll accepted vy teacners and
students' (Gonzalez, 1930:34). At lacer stazes, expandinz
ratin Lastruction to larse audiences can result in recusreat
COST $aviags' ... from reduction 1n Lnstructional time requireld
to reacn ovjectives, from reduction of invaestmant loss from
learn ar failuce, underachievemant, and Jdrop-out, and from

educe evpenditures For teacner sala“Les ani teacher training"
\uavn-, 1530: D=3)., Zconomic analysis of tae licacagua Jdata

showed that LI the eariy developwentul costs are excluded, tae
racurrent costs For large numoers o0 students are 2o cents par
student=vear (J2lls and Llees, 1y/0iZd%),

rurther, a pilot tast comparison of tue effectivanzss of
the instructional radio witn texthooss in ilicaraguan sciiools
resulted in greater achievement by students receiving tihe radio
LﬂaL‘JCthH\JdmlbOU, et al, 1631). Recent evaluations of the
Tnal ralio nathematics programs confirm these cesults (Culda,
. Long term stuldies of actual recurrent costs of tue
fnstructional radio model are not yet available duz to tue
iscontinuance of the Radio 'd;ﬂuPdLlCS prowran hy the
andanista Revolutionary govarnment, and to the recent
initiation of tne tlenyan and DJominican radios eqducation
mojectrs. Jdonerheless, the impact of thesa projects in
pro-lucing statistically siznificant zaing in student learpning
AC MLOLPAL expendiliuras ol teacaer tralniae and Lor Leacaazrs
an’ students supplamentary matertals is stroqgly favoranle to
low rocurrent costs.
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5.4 EBaviroamental Zoncaras

As a project Jdirected to application of science in
daily 1life, adio Science will educate students co nave greater
understanding and respect for tue environmeat. Its impact will
D2 positlve 3as students learn tae causes and consequences of
prodlems sucit as soil erosion, water pollution, overgrazing,
and so forta.

Jonsistent with AID Handbook 3, App. 2D, Para.
L3.2700), the RQaldio Science .:OJtCt will aot raqulhe an Initial
Zavivonmental examination, since 1t :ralls under che criteria
15.2(c) (i1i1) (Z) (1) and {ii). These cricteris exempt
=ilcat-onal tecnnical assistance, or traiuning programs except
o the extent sucn programs include activities directly
affecting tne eaviroament (such as construction of facilities)"
and "'controlled experimentation exclusively for tue purpose of
researcnh and field evaluation wihicn are confined to small areas
and carefully monitored".

-

s> e Ev]

o, Social Zonceras

w

As in the dicaragua Radio !latueratics, Xenya Language
rrs, and Dominican Republic Radio Community 3Basic Educacion
projmccs Radio Science will ha directed to children in rural
commuaities. The S & T/ED radio aducation pLO)ecLs nave been
socially and cultucally acceptaoie to doota caildren andd
adults, In .Jicaragua, some 2J,90Y adults tuned In tae programs
to Setter their own mataematics. The Dominican project also
h1as the solid baciting of communLL/ merbers, wio provide the
raiio ceaters suelters and ocher support. Furcaer, in
dicaragua, classroom teacaers participating in the project
ortel favorasle attitudes toward it; other teachers wanted
to participate or even tuned in tue programs on tueir own
initiative In the Dominican Republic tune IOE has reguested
that tae ajﬂo community education programs be included in tae
next ALD project for schools. Similarly Ln tue Xenya project,
cailiren, teachers, and ministry level educators report
enthusiasm for the instructional radio programs. Finallj, tae
Thal adaptatioa of the ilicaragua Radio !fath programs snows that
ke instructional ralio approac.a cda e transfecral
successfully to a very “diff=zrent cultural context.

Ra-lio Science will take action to {oster sociil and
cultuzal accentability, Saort term cz2canical assistance
lncLu:las an antmropolovl"* to ensure that materials and methods
are undesstandadie and acceptuble to scuool children and




conmuni tj memders. The project #ill make nost country (10
staff and teachers more aware of traditional and modern
concepkes of a;riculture, Gealta and nutcition as well as 50w
them ways of introducing newv id=as, and bullding on cailiren's
prior mowledge. Projzct staff and teachers vill be in contact
wita parents at project sites wuo will provide fe=dvback to
project staff as well as communicate witn othwer local people
abour tne nrojzct. Radio broadcasts will occasionally address
parents and community to encouraze them to listan, ask tazm to
send in quastions, anl respond to questions an:d conceras.

[}

Radio Sciencz is lirectly relevant to female studencs
and woman as family caretawers coacerne:l about aealtn anJﬁ
nutrition, and as farmers and herders. Enligatened scienc
erlucation can siow the importance of science for all peraons.
Through ralio botit women and men .in the community will be able
to listen to tae science programs and apply tae information to
taeir own iives.

Dif€Ffusion of the wodel science prourams is iaciuded in
fod

the proiect. Dissemination will involve adaptatioa, not
exteasive molifiication. First, because the programs are for
primary school, concepts and materials must be rolatively
simple and so will be more esasily adaptable. Sacond, since
scientific principles are universal, science elucation
specialists can readily adapt lessons, using examples Lrowm
local flora ani fauuna. Third, tue teacaing materials ton be
developed 4111 bDe low cost and made of products rea:dily
availasle in wLDIs. Finally, tue programs will he prudarnd in
two to four weeXk unlts that science educators in other

countries can selact and comdina to Zit their anational
curriculum,



3elacted Biblingrapny

Abruscato, Josepn 1932 Teacning Children Scieace. Englewoord
S1iffs, I, J.: Prentice-+1all, Inc.

American Institute for Research 1373 '"The African Primary
Science and Ifathematics Programs: LSvaluation and
Recommendations' Pittsburzh, Pennsylvania: A.I.R.

Arons, A. B. 1933 "Achieving Wider Scieatific Litecacy"

Daedalus Vol. 112, No. 2, pp. 143-155

Atielas, J. 'lyron 1933 'Tae Improvement of Science Teacuing'
S, 1y \

Daedaius Vol. 112, ilo. 2, pp. 157--1357

Barnes, Victor A, 1932a "A Review of Literature on
Efficiencies in Primary Education for 3ub-3anaran Africa'
Wasnington, . C.: Ageacy for International Development

1232% "Educaction Reform in Francopltione Africa: A Review of
Issues and Coastraints' Wasaington, D. C.: Agency for
International Developaent

ensen, Philip 2. and Ephantus !f, Muziri 1933 '"Tae

iva Use of Radio for T=zacaing Englisa Ln Lenvan Rur

y Schiools' Wasaington, D.C.: Academy for udUCJCLqul
v

Dyasi, iubert 1970 '"Future Developrment in Iqtaorq ed Science
cducacion in Relation to Eavironment Zducatioa' in dew Trenids
in Iategrated Teaching, Vol. V, pp. 1l1-117, Paris, JucSCO

Foiend, Jamesine 1930 "Shaping the Radio (latuematics
Tursiculum' pp 42-31, ia Radio ‘latiuematics ia Jicaragua, edited
by Jamesine Friend, Barbara Se arle, and Patrlcg Suppes.
Stanford: Institute for llataematical Studies

Jalda, {laus 1331 "Report oa Ac ies, 1230-31, Tue nadio

tivities,
athematics Project' Stanford, Zalif.: Staniorl University,
Iastitiuce for !lathemaiical Studiss in tae 3ocial Sciences
1934 "Learniug ifaths "y Radio" fedia in Zducation and
Develnppant, ‘larea, pp 40-12
Joldbarg, Lazer 1970 Zhildvea and Scieace Uew Yoriz: Chavles
Scribnec's Sons



Jonval,_, Josz 1230 "A Hdistory of tue Radio ilathamatics
Project'", pp. 3-48 in Radio Hathnematics in Uicaragua, edited by
Jamesine Friend, Barbara Seavle, and Patcicxk Suppes 3taniord:
Institute for !lzt'wematical Studies

nsion Project:
ort, September
o Tae

Imdoof, 'faurice 19283 "2ural -Primary Schools Exta
Radio Language Acts Zducation Fourtih Annual Rep
25, 1232 to SnptpmSPr 25, 1983" Wasaington, D.
Academys for Education Development

Jackson, Philip W. 1933 "Tihe Reform of Scieace Educatlon: A
Cautionary Tale' Daedalus, Vol. 112, do. 2, pp. 143-1506

Jamison, Dean T. 1978 The Costs of Educational Media:
Guildelines for Plananing and Evaiuation Beverly tlilils: Sage
Publications

Jamison, D.T., B. Searle, ¥X. Galda, and S.P. Heyneman 1931
"Improving Elementury ‘lataematics Zducation in ilicaragua: An
Experimental Stuly of the Impact of Textoovoiis and Radio on;
ucﬁxevow;n“” Journal of Educational Psyciologs, Vol. 73, :ilo.
4, pp. 555=57

{ing, Kennech 1”“2 "Educatloa, 3cience, and Tecinolozy Rasearch
£

in Eastern Africa' ilanuscrip

ireimer, Osvaldo 19%3 Unpublished Paper, Wasaiagtoa, D.C.:
Orzanization of Amevican States

Xrueger, Zhristine 1931 "Local Participation and
Dacentralisation ia the :anagement of Primucy Schooling in
Qural Latin Arerica =-- A VWorking Paper' Wasaiagton, D, C.t
fgency foc International Developmant, Development Support
BULCJU, NDffice of Education

Lapp, PDouglas 1. 1903 Basic Science Education in Sub-Sahatan
Africa %Washington, D. J.: Tae Pragma Corporation

a.41. "The Improvement of Science and !latiematics Education
in Less Developed Countries" Arlington, Virginia: Bureau for
intavnational Development

-

Layne, Patsv 1973 "Project Paper =-- Zxtension of Rural Pcimacy
3chools” Wasaington, D. C.: Agency for International
Development, Development Support Bureau, Office of Education



1280 "Project Proposal =-- Radio Assisted Zommunity Basic

Zlucation' Washington, D. Z.: Agency for Iaternational
Davelopment, Development Suppoct Bureau, Office of Education

Leader, Jovce 1982 "Proceedings, Education Sector Lmpact
Zvaluation Zonference, llarcioctsvillie, larylaad, February
15-17, 1682" Yashington, D. C.: Agency for Iaternational
Development, Bureau for Program and Policy Zoordination, Office
of Evaluation

ncois Orivel and Jonn
Hew Approacnes in
on in &ducation,

‘fcAnany, Emile, Joao Batista Oliiv
Stoae 1333 '"Distance Education,
Education for Developing Countries’ Eva
Vol. 5, pp 292-375

Fl

‘fethod, Frank 1231 AID Assistance to Educatioa: A
aetrospactive Study, Wasarngton, D. C.: Az2ncy ior
InternAtional Davelopment, Development Support Bureau, Office
T Education
. ad -

foravesiiy, “fichael J. 1973 Science Devalopmant: The Building
of Science in lLess Devaloped Jountries Bloomington: Iadiana
Jaiversity, lInternational Daveloprent Researci CTencer

Rowe, lfary Budd 1733 "Tne Improvement of Scieuce Teacaing"
«~qn

Daadalus, Vol. 112, Ho. 2, op.123-142

3anz-jan, Pattama 1382 '"ledia and tne Teaciinyg of llathematics
in Thailand" Media Asia, pp. 203-205

Schmelkes de Sotelo, Sylvia 1975 The Radio Schools of the
Taranureaca fexico:  An Evaluation Staniovd, lalifornia:

Stanforl Jnlvaersity, Llnstitute for Communicatlon Desearch

nal Report Accra,

Fh

Science Education Progzramme for Africa 1581 F
o }
3i1ana: SEPA Secretariat

17304 A Report of Twenty Years of Science Education in
Taed T

frica, Voiame I, n.p.: SEPA

19305 A Report of the Botswana TConference, Volume 11 n.o.:

’

Smith, Robest F. n.d. "Early Childhood 3c
145-13530, in Tavly Thildhoold Scieace i

ence Education' pp.
ion, n.p.




)

Tilson, Thomas D. 1273 Teaciing First Srade fataesmatics by
Radio: Obs=z2rvations in Six Jdicaraszuan ullss*‘oomb Stanfozd,
salifornlat  Staatord Unilversity, ¢an.D. laests

me

TIE320 12325 Afcican Development Stratezies and Their
IlelC&ClOﬂa for Education Ref.l for tihe Zonierence of
flanlsters of Wducation aad those Responsible for Economic
Planning in African 'lember States, Harvare, Zimbabwe. Paris:
JIRS O

1932bH De velnpment of Education in Airica: A Statistical
Raview R2f. I for the Jonterence of !linilsters of muucation and
those Responsible for Economic Planning in African ifember
States. Havare, Zimbabwe. Pacis: UWESZO

1382¢ Zducation and Endogzenous Davelopment in Africa:
trenlds proolems prospects Ref. 3 Zor tne Contersnce oi
inlgters of m-ducation and those Responsible for Economic
Plaaning in African !fembers States. ilarace, Timbabwe. 2aris:
SRIOCINS)

123241 The Jdetworr of Educational Innovation for Devalopment
in Africa (L=iDA):  Progress ana Prospects a=2fL. 4+ Lor tue
contzrence oL [llnlst2rs ol Laucatlon and Laose Respousinle for
“counomic Plaaning in African llempar States. Harare, Zimbaowe.
Paris: UJESTD

19822 Specific Aspects of Educational Development in Africa
R2Ef. 5 Zor thz Conlerence of Jinisters ol Lkducation and those
Responsivle for Economic Planning in African ilembar States,
Harare, Zimbadwe., Paris: UJZG20

UNES2O 1982fF Prospacts Vol. XII, Mo, 3 (Educational
Technology: Ilycta and Realicy)
Jells, StUl‘t and Steven Xlees 1973 "Education Decisions and
Cost Analvsis for the 2adio !fatliematics Project in Jicaragua"
pp. 263-209 in The Radio llatchzmatics Project: ilicaragua
137u-1977, edited oy Patrick 3uppes, Barovara 3earle, anil
Janesioe rriend. Stanford: Institute for !lathematical Scudies
in tae Socxal Sciences

-




AD 1030-29 (7-1T1)
SUPPLEMERTY

PROJECT DESIGH SUMMARY

LOGICAL FRAMEY.ORK

Project Title 8 Number: __RﬂdiO Science 936-581 8.___‘

NARRATIVE SUMMARY

which this project contributes:

Increase access to.primary schooling
while improving the efficiency and
effectiveness of the education system.

| OBJECYIVELY VERIFIABLE INDICATORS
Progrom or Sector Gool: Thae broader objective 1o

Measures of Goal Achievement:

Significant increase in:

-percentage of primary age
population enrolled in school

-percentage completing primary
school

-percentage meeting secondary
school entrance requirements

-scores on national grade level
achievement examinations

REFORT. 1T NEED NOT BE RETAINED

OR SURMITYED.)

(INSTRUCTION: THIS IS AN OPTIONAL
FORM WHICH CAN BE USED AS AN AID
TO ORGANIZING DATA FOR THE PAR

Life of Project:

From FY_84 10 FY_90
Totol U.S. Funding $8 ,028 32!)0
Dote Piopated:_May

PAGE |
MEANS OF VERIFICATION IMPORTANT 2SSUMPTIONS
Assvmptions for ocnieving goal targets:
Education statistics and records Greater access to primary s~hool-

of LOC's

will result in increased earoll-
ments

Improving program efficiency and
effectiveness will decrease
failure and dropout rates.

LDC's will adopt efficient and
manageable primary education
models that become available.



a10 1910-18 (1-71)
SUPCLEMENT

PROJECT DFSIGH SUMMARY
LOGICAL VRAMEWORK

Project Title & Number: ___RAdio Science 936-5818

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

Project Furpose:

hevelop a tested model for using radio

tc provide effective primary school
science instruction at low cost

Conditions that will indicole purpose hos bee.
achieved: End of proiect stotus.

A tested instructional model that]
uses radio for science education
will be in place

Pupils show statistically signi-
ficant gains in learning
compared to pupils in control
classes

Instructional radio system
recurrent costs are low and
administration is manageable
for LDC MOE's

Lile of Profece:
Fram FY _84 10FY_30
Total U. S. Fupding $8,020,000
Date Piepar “Hay-8,—1984
PAGE 2

MEANS OF VERIFICAYTIOM

IMPORTANT ASSUMPTIONS

Evaluation documents
On site visits

Project, government, and AID
reports

Assumptions for ochieving purpose:

Timely selection of project site

AID, contractor, and host government
ful fi11 their commitments to the
project in a timely and effective
manner



AtQ V020-2¢ (7-71)
UPPLENMENT )

Psoject Title & Number:

Radio Science 936-5818

PROJECT DESIGH SUBMARY
LOGICAL FRAMEVORK

NARRATIVE SUMMARY

| OBJECTVELY VERITIABLE IHMDICATONS

Owvtputs:
Science curriculum, radio programs,- and
materials

Teachers and educators oriented to radio
science education

Trained science and instructional
radio specialists

Primary school pupils with significant
learning gains in science

LDC science and radio educators informed
about the radio and science education
program

Radio Science and other S&T/ED model
instryctional radio programs begun at
dissemination sites

Mognitude of Ou\vpuh:

Complete radio science curricutum,
radio programs, and materials
for levels 1,2,3, & 4

Manuals, reports, and papers on
radio and science education
progranming

260 teacna2rs and ministry educator

19 science and radio
education specialists with
workshop and on the job training

2 science educators with long
term training

At least 2400 pupils over LOP
{each pupil counted ance, even

though some will conplete frur
years in the programs; ivial of
6000 pupil years

110 educators attending project
conferences (from Africa, Mear
East, Asia, and Latin America)

5000 other educators informed
through networks and exchange
of information

4 dissemination sites in other
LDC's

Lifa of Projact:
From FY _84 o FY_90

Total U.S. Funding__$8.020,000
Date Prepared:__1ay R, 1084

PAGE 3

MEANS OF VERIFICATION

APORTANT ASSUMPTIONS

Materials and programs themselves,
project reports, evaluation reports

On site visits to project centers
and schools

Interviews with MOE and other
country officials, and with USAID
personnel

As sumplions for ochieving autputs:

Sufficient and timely funding
provided by AID and host governuent

Qualified personnel are available
and employed by the MOE and the
contractor .

AID, contractor, host government,

and USAID provide timely, effective
administration and support

Political and economic stability



AID 1010-29 (J-79)
SUPPLEMENT 1t

Project Title & Number:

PROJECT DESIGH SUMMARY
LOGICAL. I'MANEWORK

NARRATIVE SUMMARY

ORJECTIVELY VERIFIABLE NIDICATCRS

Inputs:

.

- Technical Assistance
Long Term, On-Site

Science Educator
Currlculumn and Instructional
Materials

Radlo Programming
Evaluation

ftome Office Coordinator
Short Term, On-Site

Education Economist

Education Anthropologist

Graphic/Print Specialist

Ocher, as needed

Outside evaluators

Science and radio educatfon advisory
committe

~ Commodities

Implementation Target (Type ond Quontity}

4.5 work years
4.5 wy

4.5 wy
4.5 wy

4.5 wy

work months

Radios, radlo production equipment
and materials, sclence education
equipment and print materials, 3
vehicles and operational costs

Lile of Pioject:

From FY 84 1o FY___9%0
Total U.S. Fundin ‘g,ﬂzﬂgﬂlm
D:u Prepored: EIEE> 19

PAGE 4

MEANS OF VERIFICATION

IMPORTANT ASSUMPTIONS

On-Site Visits

USAID and contractor contracts
and reports

USAID and contractor reports

Procurement documents

Assumptions for providing Inputs:

Techinical consultants will be
available when needed, with required
expertise, and able to develop a good
working relationship with host country
counterparts.

Commodities will be procured in a
timely manner; budget estimates are
reasonable.






