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1.1 Ration~l~ for a R~dio Sc~ence Project 

The A.I.;). E~Jucation Policy Pa.pe!:" calls fOl" in-depth 
reforms of education systems ip Less Develope~ Cauntri8s 
(LnC's). T~le ai.:n is to improve the effici.ency and quality of 
t:lese educ.:J.tion systems, pa ..~t;:Lcularly at tlle p:oima1:y sC:lOo1 
level. The Policy Paper urges tilat educational innovations 
such as instruccional rnrlio be used to suppo~t refor~s. 

A series of S&T/CD-sponsored instructional radio pilot 
resoon'ls to t~le need COL" me61anisrns to Dcovi ie 

"'='~-n";'e""x:"-e;"'n-s-l."""v-e-...... available, effective rima..:-v' \videlV sC;loolin rr • 

! eve op~ns ttle US2 rat ~o to qu~c;,{ y an econom~ca y overcome 
the ' ack of trained science teachers, Raclio Science is the 
third, and last, 2art of a ~odel radio-assisted curriculum fo~ 
the primal'" sC;lOoT level. Radio $c[ence c~SpOn(lS to tLH~ needs 
strongly expressed oy African educators to base th~ir 
curriculum on science and technology and to make African 
prima·cy sCll001in3 more ef:Eicient and effective. 

The Radio ~Iat:'ematics project, carr:ied out in 
.,' f :I'~ 1')7'.). SilOr,leu S ~g'.1:L J.cant lmprOvements ."l~ca~agua . rom 1'''7' tD ~, l' 'f" J.11 

stu~ent learning of mat~emattcs, at very lo~ costs. Adaptation 
0': t~lese radio pro3rams in Thailand, despite tl-le cultural and 
language 1tfferences, also s~owe~ significantly improved 
.learning. The Radio Language Arts education project, carried' 
Ollt in ::enya since 1979, is nO'., pi"oducing si3nificBnt gains in 
student learniu3. These radio education projects are reviewei 
in Section 5.1. T~e Radio Science project will follow on th0se 
proJrams wllich experimen·teJ s uccess ~ully "lith sys terns des igi1 of 
instructional ~a~io broadcasting as a means of incce~sing t ,e 
quality of teaching at a low cost. The rigorous techniques 
~Gvelope~ in the earlier projects for producing tested raJio 
educ~.ti0n programs "lill provide tile tecilnical base for the 
RAdio Science project. 

The p-:."oject put"tose is to develop a tested mouel ror 
usLng cH·li.o to p,::,oviti~ e~£ectiv~ primary science instructio.1 at 
10\1 cos t. Tne proj ect ·..,ill use instructi.onal iJl"oar..lcasting Eoi.," 
primary sC:lool clsHses, '-liI:1.1 support by a science ~ducatioll 

r8source center provi~ing curriculum, materials an~ teQchcr 
o~"::'entation. 

Achi2vement of t!1e project put'pose Hill be measurt~,.l by 
t'.-IO criter-i,:l: 
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1)	 that pupils receiving radio science educ~tion 
show statistically significant gains in learning 
compa=ed to pupils 1n control classes, taught by 
teachers using customarily availabl~ teacnin3 
aids such as.3uides, materials, and cext~oo~s; 

and 

2)	 t~·Hl.t tl1.e radio science educ,~tioJn program 
racur:enc costs a~e 10~, and its administration 
is managaable for LDC ~roE's. 

The sector goa~ for t~is, the radio mathematics and 
language arts radio education projects as well as t:le community 
based radio education project in the Dominican Republic, 1s to 
increase access to primary sC~looling whilR improving the 
efficiency and effectiveness of the education system. 

Science education is critical tn development, first 
and foremos t fo t" t_l~ S c ien~e kl.l01v1ed:~e to je us ~j in d.li I:; 
1i fe, but also for the ti.lin;\. ing s 1':i11s to s t Imu1ate independent 
le~r~ing. Tae ~ev is th9 ao 1ication of scicaciiic thinkin a in 
everyJav exoerLence, not on y to earn to quest~on w~y ut 
.'l13:::> to (lave leai:"~ej 11 t,';:lyl', and to US8 t;"li;~ ne;'l 1ea:::"l1inp . 
Primar'" sC~lOol science must stress C.lS celation of sciei.1c~ to 

'1'f	 "lJ:l ., ~ e so:> ' C:l.~ 'jren lILt"1' tne,..mOl,'l 1eGi213 tela? ne2'.1. a~_? t~H.l.t ~lave . 1 ,. 
ultimately to improve t~leit" Lleult:1. and nutrition, to increase 
t'12L:- C::'°O yie1.1s to canseCV2 t:lC soil A.nd ~nvb:~nrr.ent to 
mcH~e, use, anG m~:nnt;:lLn tao san, acnee equLprnent ... or: 1.rnp"LOVi1l3 
t:12 quality of theit' liv2s. 

Yet science often is oorly tdu?hc. Teachers J~O 

t~leIr.selves ,1alJ~LnSl1.:ic~ent ~mo\."l.e' ge 0 science typically 
3 i ve t:l~ ir students co llec t ions of tbeories an.] Lac ts to ~e 

~emorized ani rapro~uced at exams. This ma~es science 
unrelate~ to daily life experiences, and too theoretical to be 
\r~ll und~rstooJ l>y SC~lnol c;1ll,leen. Fol:' exam?le, i::lrec8ot 
research 011 sixth grade students' achievement in Costa. 1ica, an 
edl.1c a t iOl1al:y sopilis t ica t(~.j na t ion, s coces in t'~vO areas 0 f 
science avera3ci only Sand 13 percQnt compared to ~3 peccent 
ill social Gtt.l1"Les and :'+1 percent ia arithmetic (r..l."eime.:-, 19.J3). 

T12::'~ is al re:.l.d.., some ex c~ience ii.1 the \.It; e 0 f cad io 
and telev1.s1.on ... 0= teacnL~g SCLance essons to C~L ~rea. h 

stacy is ctOe:tterl, llsitl3 a cast of C(lacacten; il'ld their 
adventures, to convey t~e science content an:! to ex~lain ~ow it 
is ~elate~ to children's expsriance. To take dn examp12, an 
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In~ian boy complains to his father about the sun's heat; his 
father tells him a story abgut tIle dav the sun never rose --the 
col~, t~e plants' failing to grow. A~ter tne story, the radio 
science teacher suggests questions for the cllildr~L1 and their 
classroom teachec to talk a~Qut and activities fo~ them to do: 
identifying how the sun is used to grow crops, to dry the 
harvest, to lig~t the pages of t~e books the children read. 
Stories are an age old means of teaching; radio is a modern 
media, especially well suitei to conveying concepts such as 
science to children in classrooms. This is but one of many 
techniques that can be used to build a comprehensive radio 
currLculum. 

choose instructional rariio to im rove science 
. s or any umovat1.on, tLle ~n~tia· cos ts 0 a pilot 

project foe (leveloping the radio assisted curriculum by 
formative evaluation techniques are substantial. For example, 
He can contrast the ultimate use of radio \.,rith the strategy oE 
provid ing standard textbooks. Trle provis ion of textbool-:s 
i~deed is a useful intervention, but textbooks have not ~een 

tested for effectiveness a~d efficiency in producing learning 
~y the students whose sc~ool and environment may be quite 
dif£ere~t from those presented in the texcbool:. Two s.tujies in 
rnathem.3.t lcs education con £i rm tha t S"lS tems -I]es i ned rarHo 
mi.lt~lemd.t~cs l.:l.st:ruct~on ro uce S:L'7111.tl.cant v ;7;,:eatel." ·7al.~lS in 
student ear~in3 than textjoo~s. The L~cst: in i~icaragu3, 

s~\O\.,rei that: over a full sC;lOo1 year students using textbool-:s 
learned more t':lan contr.ol groups \vlti1 Ee\'1 or no \:>Ol):<s, but t:1at 
students receiving r~dio-matilematics instt"uCi:ion s:'lo1;/e~l far 
g·cetlter gains (Jamison, eta1, 1931) Tile second, in Thai land 
II ••• measurerl student achievement in the group of schools using 
t~e rarlio programmes aud compared the re8ults with a similar 
?roup of control sc:'\Ools using regular mathematics texts .... 
L'TJhe e:{periment:al sCllools di:l bette:- t:li-lrl tile control schools 
in evel."Y region in all three yea":."'8 .... [Also], the L'adio 
programmes are help;i.n~ to close the gap ~etween t;1e regions, oc 
in other '.vords, prom:>te regional equity in tile Tilai pl."iHldt-y 
education system. I ' (GaIda, 193!1-:42). 

Au1 it iO:la 1 tea~f\er tt."aining is anot:1E:!·r a 1 ternat ive to 
raJio. But it is costly, time consuming, and variaol~ in 
e£E~ctiveness at t~e classroom level, according to t~~ 
abilities of the teacher. ladio qssisted instruction i3 
effective ~ecause it can ~e designe~ to bring into every 
classroom hi3h quality inst:uction testej to proJuce learning. 
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~d.:1io-assistGd instruction is an cfficiellt and 1m; 
cost eJucatioilQl st:".:lt,~:?·· .!lS it can i:edC;l lal.·se au..lLenc~s after 
t~e D~LOt ,eve oomant sta~c. :~e _eve 0 roental stny~ is 
i:i":lTeL1~:l.)... Y cost~;" r u~ to Ln.~,l !.nputs I)J.., tctnm... ca e~cpe1.·tise 
fo:.· t:1.~~ su:)j ect to :)e td'.l3.1t, fot" instL'uctional ra:1io, and foe 
evgluatio~, as w~ll as to th~ extensive ~ork done in cur~iculum 
1e~elopment, fo~mativ8 an~ summative evaluatio~ and su~sequent 

.... e v 1.8 ion of l'!'!atGl"ials. T11.1.8 stage, t~lel1, :"cquiI...·GS support ()y 

an in teroat iona1 donor SUC~l as A.;:. D. 

The cast~ of a~aDt~tion for other nations a ....e lo~ec. 
T'l~Y -vary accoL"Cllns to t~le amount of: adaptation ~e(lULl~ed in t~le 
suhj ect mat ter i tse1..~, in lang',jage, and pos sib ly in curricula.... 
Jssi30 to Eit nationdl educati~n plans. For d universal 
sU:1ject SUC.l as mat~1(~matics, little 0:'" no adaptation may be 
recurred Ior a natio~ usin~ t~e same lanryuage. An informal 
G . ,:occ us~ng t.le : ~cat'aguan rat;. 1.0 matllematJ...C3 programs on 
CJ;lssett~..., in ~~olombian sC:lOols shmved tile students rapidly 
aJaptei to learning from t~le tapt~s, dnd leaL"n~.j ;vell. 
Arlapta t ion 0 f tne cal io mat:lemat ics pcograrns Eo L' community 
.~·-lucati~11 C2i1tet"S in Dominican :.:tepublic ~1:lS invl)lv~d

.,:"\.. . 1· 1 d· .1· ' uom~n!.c3.n \TO )_ces an'. mu~ac an '..I 1:e' uc ~i1g t ne::8- t"ccon long ..: ~t~l 

ICu~til to fit tile community eJucati~n formflt (Gal.la, pe,:so.lal 
commlln icat ion, 1 ')3'+). Cos ts fo r the T:lc1.i adaptat ion to a ve~y 
-iif:Eet'ent language and cult:un~ \'icre ,ligher. fo:.- instructi·:>'1 
clos8l:' tiee1 to 1!;i:.lgUr13Q, SUC~l as r-e.::idi;1g, adaptation of 
~ro~rams could approaci Javalopmental c08tS, since reading 
i.:lst:uction must 09 cailorerJ to the linr;uist.i.c structure of 
el;1C'l 1.3.n~uage or '-1talect. 

Once ins truc tiona I 'cad io P~03 raIDS have been dC·.JelopeJ 
or 3~apte.l, reCUL"rent costs are 8xtremel' low. For ~icara~uM, 
t'lis ',vas ~roJ ecte. at .;. Cl pel' s!:u ent-yea .." ;·lells an:! Klees, 
1)73: 23,+).

• 
A reC811t n'CoJ.!ectio'l foe t.1Z 

•L 
Domi:lican Renu:>l.i...c 

'vas $.71 per s twlent year. These costs inc lud2 ri::!p l~.ccment IJ r: 
eadies anJ batt:e~ies, suppl.tc~ of teac;ler Juides and s tu·ie.1t 
md~~('i:lls, r3. Ho br0u:1cast t.lme and tape rnaint8nance, te.:iCL1el.· 

. . 'l.l .. t .t ::'J.1.11 L'13 , as ',·l·:ll. dB a:I[';11.n~S ra 1.Vl~ support. 

r: 1·"'~T 
~'1vest.Lgacl.o:1"'~
. .. . :;:'·'If!.n ..1. e'Jucat~Ol1LJ~ an',1 SCLence . 

. . 1 l' t i 1 i ~"\3P:'"()J'~cts, lJlC t1Lng an ex el1s~"e CO:lSU tHot l:~?Ort Ll L:J':;' , 

S:lo',vcd :10 ()~paniZ2d met:-lO,jolo'ies tested fa',: (~ffectl\T~nesG in 
tl~ac:1:':13 c:"n : ren sc~encc t,lrOuS~l l.• ..l. ~O. T~le ~ev~e.\' docum~,lted 
s{Jniflc3nt curriculum Jevelopment eftorts in sclenc9 eJucation 
Eor A["':"ican SC:l00LS (secti l)11 5.1), e£fo::ts t:lat ilaJ fallen 
S:l;'J::t l.1 -c~,'3.c:d_113 i:lto CLiSSCOO:ns JeC;lUS~ t:le,' impOSed 
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unrealistic demands ()ll t':1e skills of teadle~s. T~le point of 
on t~ese science 
to ~etiver improved 

o	 It l..;ill compCllsate Em: t:le teac ..lers' Jack of 
science knowledge and will provide support 
systems for teac~ers, through the radio science 
lessons themselves, ::>roadc:.lsts especially for' 
teachers, teacher wor~shops, and participiltion 
by host country science educators in developing 
met~ods 3nd materials; 

o	 Lessons an'] ins true tiona 1 mate ria1s \.,7ill re flec t 
children's dail ex erience and include ost 
~.t cast~ng act~v~t~es . or CIU ren to app y 
science lessons at school anJ a.t home; 

o	 Ri~orous formative and summat~ve evaluation not 
onLy ~il1 test student learnin3, out '"ill "atiler
information on s tu:lent, teaciler, and parent 

(;) 

attituc1es and concerns a:.Jout t;le 'ca:3 io s c iencr:' 
programs; 

o	 Furth2r progress will be made on local 
roduction of low-cost teacl1in materials. 

Some mater~a s may e co ecte~ oy teachers and 
students, but t~le proj~ct \lill '..,rorl\. with 
government and private sector' entities to 
ac~ieve mass production at low cost; 

o The ro·ect \.,i1l be based in a :linistr'1 of 
~' ucat~on s vurr~cu. urn DLvLsLon, an r wi seck 
~aE approval Eoe official adoption of the final 
radio science programs. This will ensure its 
use t~roug~out the national education system an~ 

its inclusion in pre-service and in-service 
teacher trainioB programs. 

1.2 Internal and External Efficiency in African Schooling 

Problems in internal anrl external efficiency of 
Gducation in A£~ica Jemonst~ate t~e critical nee~ to focus 
attention on improving education at t~le primary sC:lOol level. 
From l?SO to 1080, A£ric~n3tions made great strides in 
inc reas il1~ sC!lool en ro Ilment s ann complet iOLl l:Ll tes, and 
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decreasing repetition and drop out at the primary level. But a 
Htudy ~'>Rsej on UHESCQ clata conclude~l II ••• African c;,ildren 
attaining primary school entry age have a relatively small 
chdnce of at tainin? some secon,jar education". (UNESCO, 1923b: 
p. :le ~aJorlty 0 '!r~can stulents w~o eave sc~ool aEter 
t;le primary level may find t;:lat their schoolin has 1ittle 
aoolication to t~eir JeLly lives. ~ne gap oetween senoa anrl 
tFi"e vi llage is great; ev~rl schoo 1 completer s "... are often 
lll-eq~ippe1 or poorly motivated to make a contribution to 
t~1.eir economy and tl-teir country's developrne:1t ... " (Barnes, 
1.~32a: 31). 

l.J Ia sum, tile Ra(!io S,:ience e.Eoject '.:esponds to: 

o	 Progress by APSP and SEPA in trainin3 science 
educators, 'establishing science curriculum 
centers, and developing science education 
materi.als; 

o	 The stated need for greater progress in 
delivering primary sc~ool science c~ucation chat 
is practical, applicaale to daily life, and 
directed to economic development requirements; 

o	 Successful eKperience using tested, 
ins tructiona1 radio sys terns to improve teacrling 
and learning of primury sc~ool mat~ematics and 
langua~e arts, at V8CY low cost; 

o	 The concentration of African pupils in primary 
school. 
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2. PROJECT DESCRIPTIon 

2.1 Project ?~ases and Program 

To accomplish the project purpose, the project will be 
implemente'1 in two overlapptng pnases -- first, developing a 

rimat·v sctlOol radio science education rO'·J-::am in one countr , 
anr: _ater, (~ssem~nat~ng tile sc~e~ce e, 1..lcat~on program an" 
evaluation findings to three other LDCs. 

Phase	 I 

Over a five-year period in one African country, tHe 
p:-oject \Iill: 

o	 establish a Science Education Resource Center 
(SERe) in the cur'!:"iculum division of tile 
Irinistry of Education; 

o	 develop and produce science cu:,ciculum, lessons, 
ann materials for g!"3.des 1-7, -:livioJec1 into rOlll· 

levels for broadcasting purposes; 

o	 deliver t~lese to rural sC~lool classrooms through 
radio broadcasts anJ teachers trained by SERe; 

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

Pilase	 II 

In the second year, the project will begin to bring 
educators from other nations to learn the metbodologies of 
producing, testing, and refining the instructional radio 
progl.-ams, develQpecl in this and other 5&T/ED p:-ojects. 

In years three through five of the project, the 
project will expand informgtion iissemination to African and 
other countries tilrougtl a net\vor'.~ 0 f radio and s c iance 
educators, and educational planners. 

By the sixth year, dissemination sites for projects 
aiapting t~e ra1io science programs to national language an~ 
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curriculum will be distributed throu3h AID's regiondl 
divisions: Asia, Near East, and Latin Americ3. The project 
\'li1l support efforts to achieve implementation of tile complete 
primary sC\lo·:)1 radio curr iculum in mathematics, science, and 
2nglish as a second language iu at least one dissemination site. 

2.2	 Pro~rarn Description 

Tile i·Iinistcy of Education ..Till establish a ScienceT

2ducation Resource Center (SELL:) in the HOE 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 !1inistcy of Education will also 
nelegate radio education specialists to the project and assign 
time for the broadcasts on a radio statio~. Project funds will 
also support 'employment of additional local staff required 
rlud.n3 the intensive development stage of the project. 

Pilot lnstructional radio programming will begin in 
one region, with at least 20 non-urban schools, located witilin 
one day's roundtrip journey from tile SERe. Some schools should 
0e relatively isolated, to provide a test of radio science 
under difficult conditions. 

To achieve the project purpose, the following tasks 
will be carrie3 out: 

o	 prepare a detailed implementation plan fo~ development 
and broadcasting of tne science progran, evaluation, 
and dissemination, ba~ed on experience from tile 
]icaragua Radio :Iati.lematics and Kenya :;:"anguage Arts 
projects. The plan will include ways for SERe to use 
nearby school classes to tryout lesson ideas. T~1.esG 

science classes can become models where other teachers 
may come to observe, anu wnere videotapes or slides 
can be filmed for training p~oject teachers; 

o	 assess existing primary school science curricula and 
!!laterials availahle both in tbe nation anu in the 
region for possihle arlaptation (to avoid having co 
develop all new material); 

a	 desi3n the programs to ~e entertaLnin1 as well as 
educational to cn ture children's interest and 
attentLon. ren, teacners, ane pa~ents W~ 1 
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participate bot~ ~y sending in questions to De 
ansl.v~retl and occasionally 'by on-the-air appearances 
(recorded on cassettes at project schools); 

o	 ada t Drimer'/ sctlOol science cUl-ricula into lessons 
an scr~Dts 0:: reCQr- long an oroaucast~ng; 'our 
levels witl be developed and tested in sequence, one 
each year for four years. The costs and oenefits of 
beginning wit~ hig~er levels, wnere science is more 
developed as a subject, versus beginning with first 
grade and having a full co~ort of stuJents progress 
through the levels during the project, \'/il1 
investigated and decided before adapting any 
curriculum; 

Grades 1 and 2. Units will be related to the 
reading curricula and broadcast once a week. In 
countries where tile mother tongue is the 
language 0f instcuction for the first grade, the 
broadcasts will be in the mother tongue. The 
units will emphasize exploring, observiuJ, and 
learning how science concepts apply to da~ly 

life in health, nutrition, and agriculture. 

~rade 3. Units also ~ill be related to reading 
but will be broadcast twice a week. Units will 
develop che vocabulary necessary for science, 
especi'3.lly if there is a transition from mother 
tongue to second language at t~is level. 
Science lessons will continue tote2ch children 
to explore and observe, as well as to compare, 
to beiStn to question (and ans'.-wr) "lv\.1y aI1/] 
:10\'l." Units :"ri11 continue to relate to Jaily 
life	 applications. 

Grades 4 and 5. ScLence units will De broadcast 
t',,,rice a wee~ and continue vocabulary dnd 
language development. Students will buili 
skills such !-is classifying ilnd pred~.cting and 
\vill	 begin to study science as a more formal 
subject. 

Grades 5 and 7. Science units will be hroadcast 
t:1L·e(~ times a \vee~c 8otlc??ts ,·,ill be gedJ:ed to 
a more cognitive level, although science units 
will	 Rlso contain muteridl related to 
appropriate technology and vocational s~ills. 
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o 

o 

o 

o 

o 

~ev~!ap inexpensive inst~uction mateci~ls such as 
rnollt[11y Clc\"S!,:>:::"int science i1read~rsli as (wil as simple, 
,LOW-COS t"~ns t ::uc t"Lona1 eq~~prnen. " t'"~owe t" ~ mayma"erL8LS
 
:"e adaptec} from SEPA uni:::s, but the empllclS is \"i 11 be
 
0:1 teac~lin.; t~le c~lild to t.1evelop cxpe'ciencc in his 0110 

enviconrnent. Teac:iers ·..... ill be p:,ovided with Sirnple
• += '1 . . 1" f

equl.pU\~nt "-::om a SC~100 ~::'Lt or as~::.e'J. to gat~ler 

materials from the environment, but they will not be 
expected ~o gat involved tn time consuming equipment 
construction. Eac:l Ilpacka.3·2" of cu:.·riculurn, 
matecials, equipment an1 ~adio ~roadcasts will be 
des:L3L1erl in units of t'w'O wec:::.s 0:.'" ;], montil eaci.1, so 
that other countries Cfln adaot and mix them accor::1ing 
to theil" own nee:1s; 

broadcast the lessons to participating classes. The 
Sroadc2sts will be for 2J-30 minutes eac~, from one co 
three times a week accor~ing to the levels outlined 
above. The lesson b::oadcasts will be designed so t~at 

teacners will not ~dve to do a great deal of 
prepa:ation, altioug~ follow-up activities ~ill be 
sU3gested. Students will be encouraged to send in 
quastio~s to he as~e~ and answererl ~uring broadcasts, 

orient teac~ers in using t~e radio sci~nce broadcasts 
an~ mHterial~ through teachers guides, dnd througu 
one-day ·..,Od~S~lOPS including vid~otapE:s or slides at 
tne district level. Scllool ::H~;actol"s an'1 district 
school inspectors and supervisors will be included at 
the vlOr:<.shops to ;lelp tnem unde;;stand tile Raiia 
':::: c;e nc 0 p~'o ''Y r- r, ..... " "'" ... I ..... ...~) a.u~) 

lJl·~adcast j .. ee;~ly programs £0:: teflchers of eac.:h of cae 
rau;: 1e"Jets. T;1e broadcasts ,."il1 nelp teactlers 
prepal"e for the next week I s classroom o'coadcasts. T~le 
ne',l mate;::oia1 ',ofi 11 be e~=plained to teaCLleL"S sad 
su~y~est lO;:ls made :or equipment nee:.let.1 from tile school 
science 'do t, 0 r rna te r 1..:'\1 s to bl~ ga tLlC re:l . 7eaclle'!:'s 
also will Je encouLd3cd to send in que~tioL1s, 
sugT~sti()ns, n.n~l pro~lem.s for discussion du;;in3 
teac~ers' broadcasts; 

distr:t.:)ute C:lssetces of studr;!nts a;:l,J tdac~le;;s 

D~;0;r~ms, so t,lat t:1.JS~ W~10 miss \)coadcasts cun 
tiSt3D. 7n~ caHsett~ rccor~e~5 will also be used to 
recol"l s tu"L~nts an r } t2:lchet's ques t iO:1s anJ cO£r.J1ent.s 
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for ~se on the aie or for feedback to the radio 
scier",::e st.':1ff; 

o	 ex eriment wit~ t~e newer teac~in~ techno1o~ies, such 
as ow cost e ectron~c ~nstruct~ona : eVLces. This 
will be done in a limited number of schools in order 
not to interfere wit~ evaluation of tne radio sciencs 
programs. The expecti:lt ion is t~1at ~luring the proj ect 
tile supplementary role of ti1ese devices can be ~etter 

understoood. 

o	 develop and implement formative and summative
 
evaluation plans.
 

Formative evaluation will emphasize testing of lessons, 
instructional mate"cial"'S';" and equipment fot" students' 
understanding and learning, as well as for appropriateness and 
effectiveness. ileans of data collection Vlill be testing of 
children's learninJ, observation (through chec~lists) for 
c~1il(1ren' s use of ne\v information and skills and for teachers' 
use of lessons and broadcasts, interviews with teachers and 
parents ahollt the science program and radio broadcasts. As in 
t:w previous radio education projects, formative evaluatioL1 
~ill he continuous rapid feedbac~ process during the school 
year so t~at a tested set of lessons is available at year's end. 

As part of t~e evaluation, the p~oject ev~luation 
specialist will carry out a small research project, in 
coopArBtion ~ith a national group of SEPA graduates an1 
university educators, to learn more about how children learn 
sc Lence, '.·';Ul.t science concepts t:ley retain, and hO\l they apply 
science concepts to their own ~xperience. 

7:1e project ,vill document development and recurrent costs 
of radio science education. It will also maintain records, 
such as mont~ly logs, to track the ad~inistrative requirements 
for establishing and maintaining radio science education 
programming. 

For at least the project's first two years, t~e technical 
assistance contractor, tne host country lIOE, and S&T/j~D project 
directors will meet t\vice '1earl" to discuss t;1e :-o.iect its 

rop=ess, ~nr earnLn~s aoout ra ~o sc~ence ~nstruct~on. i~ese 

':lit-ectors \0/1.11 see.~ ti.1.e counsel 0 - both U.S. ami :lOst country 
advisory groups in science and radio education. At these 
semi-annual meetin3s, project directors ~ill reach decisions on 
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science e1ucation content and methods of supplementary 
equipment, teacher understanding and use of the radio science 
education programs, recurrent co~ts, and radio program 
administration. These meetings will serve as mile-posts to 
assess t:le project and guide fucure directions. 

Summative evaluation of students learning will be done 
througt1 a lapp~d year desisn as in t~1e ;~enya Language Arts 
Projects. As the program is introduced, students in each 
sUDseq<Jt-~nt 3rade ,,,,ill be tested for learning ti1rou311 pt-etests 
at t:le hegi:1ning of each school yam.'" of students I prior 
knowledge and end-year post tests to measure cheir learning 
during t~e school year. 

The Evaluation Plan is included in Section 4. 

a clissemiL1ation ro raGl. These 
~n t~e secon year o~ tne 

take the form of: 

networ~ing and interchange of ideas and visits 
Hith science and radio education specialists 
from other national and re~ional radio 
educations organizations; 

occasional papers on project findings and on 
primary sc~ool science and radio education in 
L• D'" , oJ s . , 

distribution of model curriculum units, lessons, 
materials, radio scripts, and videotapes or 
filmstrips to LDC ~inistries of Education; 

two annual co~ferences, in years three and four, 
for 15-20 African radio and science educators 
each y,:;ar; 

t:lree 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, a:1:i i..atin 
America; anrl 

technical assistance for up to 4 dissemination 
sites for planning radio science instruction, 
t raining ~·roE science and radio s ta££, 3nd 
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a.jvising them du.cincj initial stages of 
implementing radio science program. Project 
funds are provided in years t~ree through six to 
support implementation costs, including 
addLtional technical assistance, at the 
rlisseminatiori· sites. In t l 1.e case that a HOE 
n~eds exte~nal funding for long-term technical 
advisors, equipment or materials to ca~ry out 
adaptation of instructional radio programming, 
it will be assisted in project design toward 
securing USAID or other donor funding. Toward 
t~1S end, the project funding autnorization 
includes the possibility of up to four million 
dollars of USAID mission add-ons to the 
contract. Implementation of add-ons ~ill depenj 
on the sucess£ul p~rformance of the project 
contractors and A.I.D. decisions on toe 
acceotability of add-ons to project contracts. 

The proj ec t '.vill s t!"ong 1y encourage 
imolementation of dissemina~ion sites in the 
Asia, Near East, and Latin ~nerican regions. At 
least one site snoulrl be suppo~ted in 
implementing the complete radio primacy sC;lOol 
program (mat~ematics, science, Englisn as a 
Second Language.) 

2.3 Project Site 

The project site has not been finally determined althoug~ 

extensive conversations have been underway fo~ several mantas 
\lith the USAID :fission at one possible site. Toe USAID IlilDO 
contributed ideas for this project p~oposal and now is 
consult Lng \vith til~ host government on their interest and 
capacity for participating in t~e Ra1io Science project. Once 
the project site is selected, and a contract signed witn a 
technic~l assistance organization, plans for implementing t~e 

project i.,ill be formalized through an A.I.D.-Host Country 
Project Agreement. See Section 5.2, Institutional Requirements. 

2.t~ Inputs 

llational Staff 

The :'1in is t·... y of EriUCc1t ion ili11 de legate personne1 frQm its 
staff for t:"e Scie~ce Educ::ltion lesoLlrce Center, t:le redi·:) 
station, and primary schools. Since Radio Science will·be 



ieve1o?iag and evaluating innovative prog~amroing an1 ~equirc 
mO'.:'8 staff t~l:ln a norrr.a1 ;ro~ l(~vcl of effort in curriculum 
'levelopme~lt~ tile project \,;.11 pr'Jvide gl:'a~lt funds fm:, c':>sts of 
additional :1OE specialists anJ support staff. Smal:" s:31ary 
supplements may ~e paid to -::eguVlr ~rJE scaff if dai"Ly :l'.JU!."S 

exceeJ t,le normal \,,,o:-:~ingriay. T',lese deta i 'i..s, inclwlin3 
critaria and p~oce~~res for employment of project pe~sonnel, 

p3Y~2nt of salaries and sala:-y supplements, will ~e specifieJ 
in t~le USAID-~lost count!.":! proj ~cc ag:-eement. 

Project staff requirements will iuc1uJ~ at least: 

t~o science education specialists 
two curriculum design and evaluation specialists 
two instructional mate~ials speci~lists (one 
\.,it~l grapllic arts skills) 

two evaluation specialists 
seven radio recording production staff (producer 

and actQ:"s) 
four curriculum assistants-script ~ricecs 

four evaluation data Jatie:-e~s 

four secret3~ies 

tru."ee drivers 
two matecials production assistants teache~s 
dt 20 primary sciools 

Tecinical Assista~ce. Tie project will require 10 person 
yed~s la~~ tec!lical assistance an-site, \.5 person years for a 
u.s. bas(:!'] projGct coordinett:")t", and 31 ·..JOr~ mont"lls of 
s~ort-t~r~ tec~nical dssistance. T~e four long terre tschnicdl 
advisors will be specialists in scie~ce education, 
i:lstructio:lal 1:'9.J10 CUL"',:",Lculum an,) materials, illstructi(hl8.l 
l-adioJ!"o.:\dc:3.st pt"ogramming, d!1:1 evaluation. 'I'aese a:iv1sors 
·"d..... l p'::-ovide up to tvm person Y03ars cousulting to ot~ler LO::: 
fh"oject .1itise:nl.natio'l sites, .."ith a-iditlonal needed technical 
assistd~ce to ~e driwn directly Ecom ilssemination ~udget. To 
bene fit f.:.-am t.1e expeL'iance a E Afr lcan science educatorti, t;lC 

. ... \n at t-~mp t t L'~Cr:lj'Lt., '..1 ' e~luca:1.0n1PL"0.J~CL. 'I'1. 0 t.ll.rd councl~Y ' 

s Pl~C ia 1. is t::; among the tec~LLllc,'11 3,:1visocs. An] resu 11: ing cos t 
sa~ln~s ~ill ~8 use~ to increase consultin3 to p:oject 
,·lisstlm'Lnation s:.tes. Formative an::l annual sumiI'ative evaluatioll 
,oJt~ 1 ::llsa be ·JoCle ~y tne ccmt:cacto'!'-) 'Jut miJ-t2rm iln:1 fi~Hll 

eva1uat ion ','" i 11 ':>8 done by XI D staff <1n(l er:te :nal eva lua tors. 
A proj~cc a~viso~y 3rouP of severnl u.s, scieLl~9 educatacs will 
cnnfer ..,it'l\II) Ln ~,las:lin3ton si:mi-:1nn~ally to L'evi,~·.., the 
pc()jr~ct dLl'l P'r:~·",i.de L'ecommendatioLls. S,,:!.: taule on :'ecanical 
.1ssist:lnce for ,1etails. 
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Short-Term Consultants 

Total 

Year 1 2 3 4 5 Work Mths 

a) Education Anthropologist 2 mo. 2 mo. 4 

b) Graphic/Print 
Specialist 2 mo 2 mo 4 

c) Innovative Instructional 
Technologies Specialist 2 mo 2 mo 4 

d) Education Economist 1 mo 1 mo 1 mo 3 

e) Other (as needed) 2 mo 2 mo 2 mo 2 mo 2 mo 10 

f) External Evaluation 
Specialist 3 mo 3 mo 6 

31 
g) Project u.S. Advisory 

Group ($000) 9 10 11 13 13 

TOTALS ($000) 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 year. 
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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 
skllls. 

Teachers will participate in one day workshops every year 
for four years. The first workshop will be held during the 
first 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 

1st 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 r.equired 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 si~es 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. U3AID will contribute administrative 
support by the Humnn Resources Division and the administration 
office. Personnel from 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), a~d 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 employ~~ fLom 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 
dhould 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. SST 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'Si 

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 

o	 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· delegate qualified employees from the 
curriculum, instructional materials. and tadio 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. 

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 methods 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 Sa and small 
tusiness 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 Sclence. 
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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 

Responsible Agent 

AID/W 

AID/W 

AID/W, USAID 

Contractor 

Host government 
Ministry of 
Education (MOE) 

Begin implementation planning, Contractor, MOE 
including school selection 
and assessment of primary 
school science curricula 

Implementation Plan 
completed; schools 
selected 

Post test for control 
group surnmative evalua
tion, first level 

Begin two-month ''1orkshop 
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 

Contractor, MOE, 
USAID, AID/W 

Contractor, MOE 

Contractor/MOE 

Contractor, MOE 

Contractors, MOE 



February 

Monthly, 
February thru 
November 

March 

August 

FY 1!?(16 
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 da.ta 

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 

Contractor, 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 directio!1s 

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 

ContIC'.~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 



September 

FY 1988
 

October
 

November
 

December 

January 

February 
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On site project review 

Conferral on project 
progress and directions 

Second Conference of 
Af~ican Radio and 
Science Educators 

Begin contacts for 
second dissemination 
site 

Distribute prqject 
findings and papers on 
radio and science 
education 

Post-tests for second 
and third levels 

Process second and 
third levels, 
pre-test and post
test 

Post-test for 
control group, 
fourth level 

Two week workshop 
for project staff 

Begin preparation of 
fourth level science 
curriculum and radio 
scripts 

Fourth workshop, for 
third and fourth 
level teachers 

Pre-tests for third 
and fourth levels 

S&T/ED 

S&T/ED, ContractQr., 
MOE, USAID 

Contractor, MOE 
S&T/ED 

S&T/ED, Contra~tor 

Contractor, MOE 

Contractor, MOE 

Contractor, MOE 

Contractor, MOE 

Contractor, MOE 

Contractor, MOE 

Contractor, MOE 

Contractor, MOE 



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 final evaluation, 

Select third dis
semination site & 
provide technical 
assistance 

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 
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J. FILIA:L:IAL ?LA~I 

·'J:-ant fundL13 ,.',ill support most project costs ~-,it:1 

additi.onal 011Jget from host c')unt~7 Ci~1d USAID COl1t'"C LbutioLl3. 
As '.letaile:1 Ln Section 2 ./~, the :lJSt CO'..lilt:.-y \-/ill provide fo!.· 
. 1 ~ .,.. . 1 1· ff· 3 • J.ts o·,m pe ....·so:1ne , !':iCl."-~t::'9S :L~C UC1.llg 0 .LC~S, rd'I~O 

~')roadc3.sti.ng an~l t!..·ansmission, curl rout'1..l1i: oper3.tioual costs, 
anJ 0SAID ·..:iII cont::"ibut~ its m10 ,.li..:'2C t hice and ()t~18-r proj ec t 
pet'sonnel, as '.lell as late'::" funding for nation~{icie eKpansion of 
~ile p:,·ogram. If l1ecess cll."y, in the initial 'jesrs of Lie 
project, grant funds 'Jill ~)e used for suppo::"t of additional 
national personnel. 8t~ec costs particular =0 the Jevelopment 
of new in~tructional radio programming, i~cluding evalua=i0n by 
project staff ~ill be funded by t~e grant. 

3.1 rost Project Continuation and ExpansLon Costs ",ill 
involve Ci modest cost per student ye3.l" over cu::rent c:::~ucation 
costs, since the :18E 0uJget al::-eady p~ov.i.des foe i~1st1'uctio:1al 

rna te',.- ia1 s fo:.- 8UC'1 child an:l fo-r S:11a1'ie5 of its pel'S ~>nne 1. 
A~,Hti:)nal costs ;-/i11 in·101v-.:d short i-lOL-:~S~lOPS, b:-oajc,9.st 
t::"a:1s~ission time, and a1ministration of the instructional 

,:l • B J ..~ • oJ D . . 
~a .• .LO pr.),g-rar;1s. Jase(J on tne u::..ca:.-aJuan anu ~ OI!'U1~ca.n 

p:.-oj 8CtS, r8cut"cent costs !i~C estim<1t(~d at: less t:lan on~ ::blldL' 
per student Y~,'3.r. D1l-:ing t:l~ ueve10pr.'.enta1 stage 0: t:w 
pcoject, efforts will he ma,le :0 minimize r~CUrre[lt costs and 

~ .,. '1 J .,stre:1.5c1P'!l .'-luffi1.t11.strat1.ve, cu'cr~cu dr, an.l teC.:l.nl.c·3 ... 
'·1·' ~"''"\1:;' '. • 1 - ·1"',.... '1'·CapQ)L l.t~es 0": i:~le .1'...1_ so t,lClt: at proJI.~ct C~1'':;', t.'ie ,vi:. ..... L J.. :Ie 

11 !:~. 1 ,. '1'· .a~ e to e_rect~ve y suppo~t 1::12 ~nstruc:Lond rau~o programm~ng. 
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P~i ~H ;l."T ''}rap~1ics... _ --'- J 

: r,~di~, Equip£!1eIlt 
ani ~!ateridls 

, 

20 20 15 15 70 

Scl.e.ncc :u::-riculu'Il 
and Inst~ctiona1 
:fater:.als-pupils I.-.. 5 g , , 

.L.:. 11 ~~O 

Instructiot1dl 
~vices 10 10 J 

')-.:> 

Science :m-riculurn 
Reference :·Iate::-i:i1 10 10 10 10 l~J 

Vehicl,~s 20 20 20 60 

Vehlc1e Operational 
(;ost 9 13 17 1.9 2) BO 

: licrocomputer (£01" 
~valu.:.lti~n) 

5 5 

F'quin..... "'1t~... ~ u~_. 

:tepair d'1d 
..~c1inte::1ClnC2 10 12 1!+ 16 13 70 

,;30 

Qt.:fJS 1.Jn 

ScLenC2 ard '?:"l'Ho 
E~i\ nt lOll 

.. , 
l ~~t.!Ot·.~ 10 20 <+C> 30 10) 110 3:J:) 

~ 13te!:"l.sls 
Dis tcCmtLm :J 10 15 10 40 

In:o:;nat::oll 
E..,r- :'l'-tJ1~") '" ._.. 6j"_ 

, 
~1 10 12 13 7 50 

A::.:.-ica.'1 ')cL~nC2 

:::on [1~r:ences 37 I " -k) n.) 
.., . ,
.•2'; .Lon~tJ. 

:ol1:en~nc9s 100 13;) 

T • 1-' , 
":'Jst~,_:1L~la.l 

Dissemination 
.3it·.;s 150 200 30:) 1,35) 2,DOO 

~ ,710 



- 3,) -


Subtotals 506 93/L 1,313 ~J.,_1-55 1, '5'J0 1 ,C~27 7,305 

,., t· . ·.....JIl l.n~enc~es 60 9D 130 135 160 l!~O 715 
~ 1-,1'''7ot.11 S&'!' F'.l~,_k!'i ).),) 1, a2/~ 1,t~3 1,5,)0 1,820 1,%7 S,J2Cl 

:10st U3A.ID P:-Oj2ct 
Expd.~tjioJ!1 Add-on 280 200 300 300 1,OJO 

7JS\.In ~I, ')t'll~L J))nor
Add-o~s at 
Dissemilldtion Sit9S 500 1,000 1,000 1,500 !~,OOO 

':':Ji'AL pp..OJs:;r A[.rr::IO~IZ.';'TIO:l 13,020 
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3.J f..ocql USAIJ :ontrilJutioLlS ($000) 

.\-1mL1istrat':"ve 
Support 

:IF'J}') (lJ%) 

IS 
,.).

17 

1~~ 

19 

1.5 

21 

i3 

?'",...) 

20 

:is 

GO 

:3t:1el.· Proj.~ct 

Pel."sonn~l \.' 10'1',,) 

~urricul~'Tl 12 ·lt~ Hi 1......) 20 80 

0 TeaC:18r.' .,., . . 
.I. ramlong 12 14 If) 13 20 SO 

() InstructioniL. 
lr:lterials 12 11.. lC! 13 20 3:) 

?rOj2Ct Exp;lJ1s ion 
AH-o:1 (.:U:i ajov(~) 

707..;J.. USAID F'J;IDS:) 
2eO 200 3:)0 300 1,aG:)

1,~.L) 
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F .. at , . .. i·3.~ un:ll.n3 .:n 1..;dt.lDLl SC:ledule N(".....r~.:qx:!n ~tuL·e::; (S&7/zn Funds) ($OJO).... , 
~ ~SC3.l. 

...Y'8dr' O~ligati0ns r..xpend'::..tu:"es 
Pl:'oJ:::ct 

Inc:2r.l~::1t SU-l1 Y~dr Inc:ement Sum 

l. \r'' ....[ ;j!~) sao 500 

" ". r
.- . (IT 85) JJO 800 1. '.,:'q /.'3'+-0"'l/"")oJ .)L)'J ·,56(,
 

([0"[ Tj) ? 1,Q2(~3. 900 l,700 ... (9/35-3/35) 1,G'JO 

/ 
~." . (rY 37) 1,500 3,20:) 3. (J/8G-S/37) 1,4~~3 3,133 

fFY SS) .1. , :) 

'
,
) . (~' 

5. ... ., . "00 ~,noo ~" . (':J/37-G/33) 1,500 I4,.1'3 J.... 

, • 3S) 1,~OO G,{"QO 5. (9/83-3/3J) 1,32] 6,453.L 

,.(IT 9Q) IJn ,_7. ... 1,;)20 3,020 ~) . (J/8,)- )/'~O) 1,557 0)0 
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3.5 Host Country Support ($000) 

Year (, 
Recurreat 

Yea1-- 1 'lear ~ Year 3 Year!t- Yea!:' 5 !a:'AL Costs 

Personnel 

SCier'lC8 ,. ~

Sducate>('s (1) 5 0.::> 7 30 7.7 
ICun-icuhnn (1) 5 5.5 '-J. GIS 7 30
 

Evahlc'ltion (1) 5 5.5 G.5 7 30
 

Ins t:'llctior18.1
 ,
'fateria1s (1) 5 5.5 .J 0.5 7 30 7.7 

,
F.flJ ~() Pcoducer. (:) 5 5.5 .J 7 30 

,,.
Actors (t-\-) 12 13 14 ... ..> 70
 

,.
3cdpt 11!:'.Lt~rs (2) .) • .J- 7 7.S 3 35 

SvaluE:ltio:1 
~, , ..,

IJAssistants (2) D ~). ::> 7 7.5 35 ,+ 

Sec.cetal-ies (2) 5 5.S 7 

Drivers (2) 5 5.5 6.5 7 
I 3.5 

~!ij. 4 

Facilities 

Office 2.4 2.6 2.9 3.2 3.5 3.3 

SU:-':-.Lculum & 
I=1structiona1 
:t9.ted.al Spac~ ? I,_."T 2.G ') ;)

-.;1 t~. 3 3.S Itt. :5 
340 

Science &1 
:\.eSOLll:'Ce Ctr. 2.J 2.9 3.2 3.5 l/~. () 3.3 

?,.:dio Stll~t:.:JS 

~t F£l~il ities 2.4 2.6 2.9 3.3 1!~ . ~) 

53 ..+ 7.S 
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:'Iatc:-ials an:1 
l:" t.•qll1.prt1t~n 

(500,000 stud~nts) 

7e:lC:ler 1,'7or:~s:100S 

(20,00 teRc~e-::s) 
RaJio Trul1srnissio'1 

250 
25 

BL"oar1cas tins 
~. r
~m~ J 

mTAL lIOST G~:lEm,r IEIIT' FUNDED 
5 20 35 50 115 

""" Ii I,) __ J. + 
50 

30~1 
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!to SV,\LUATIO:l PLI\~l 

As tIle thit·J an:"1 final pal."t of t:lf:! primary school 
instructians.l 1."e.·:E.o pl."ojGcts, ?-.clc1io 3ci~~lce ',lill emp:.lasize 
or ientat ion tm-:anl deve loplne-nt over researC;:l. 7he ~HC.ll:agua 

:lad io :fa t:l(~m'l~ ics proj ec t :15 t: le ':L:5 t expe.::irnen t, neces sari ly 
39t:12red information on numerous classroom variables such as 
student pa=ticipation, student verbalization, time wit~ nothin3 
to :10, a[\o.l tirre devoted to content, an,:1 comp.:1re':l ti1se processes 
as w~ll as t~u final praJucts, stuJent lea~ning (Tilson 1078). 
FOY.'mative evaluation testin~ of stu,Jent learning and 
obsl~r·.Jation oE stuuellt :In··1 teac~leL" response to radio lessons 
provided rapid feed~ack on inZocmation to ~e repeated or script 
~eJesi~n E:->r :ucure lessons. S,jmmative ei/aluc.:.tioi cesults 
s:1m.;ed t;w stud2nts taug'lt \vitil the help of tl'2 r.':l,-lio lessons 
l~~arne'': more 'at potentially great sdvings to the gove.:-nmcnt 
s inca s tl.l'lents no longer neede~l to r.epeat graJes to ilc:lleve a 
yeac's 12arnin~. In the ~enya Lan3uage Arts project, summative 
eV"-ilu:1tion also Silo',.,red sUDstu:ltial, statistically significant 
incrp.:1s~s in le"l.t"ni:16 (Im1lOo£, 1933: 7). Formatlve evaluation 
1 i.;:f.~.'lis~ :1·3.8 pro'lided i.nvaluable inf''Jrreatlon fo-: cot"recting 
P:"~:"l1.en::> . Fu c t:1~r, te."lCllBr-S an'] i1eadoilS tel'S repor te·} tha t ti't~y 

t,lernselves as .vell as parents ·..TC~C pos:~tive about t;le programs, 
all::1 ',Ian te'i to c:)n t inue part ic ip::.l.t in,s in it. 

Thus, formative evaluation in t~le Radio Science project 
::i.11 be essential to te::>ting lessons an::1 tile instt"ucciot1.';1.1 
r~1io jroadcastin~ methodolJgy. 7ha project evaluation team 
",·';.11. test stuJents lea:.."nin? DE pilot lessons an"l pr.·o';ije 
t.:!e,] J.)aci~ ',vit~-lLl t\W "':ee;,,8 to cUl.'1:-iculu~i1 .'lr1:1 12sso~1 r.h~siQn ..:~r.s, 
s') t~19t t:l~ curriculum team bl');';S i': t:lc ;le:{t less f )C1S s:lould 
proceC!d t a 118\,' concept s or p=ac t lce an:.! r,:!inforce cone.:p t S n~t 

., c t ["1 a s t 2 r' e d ':J '{ t ~-I esta J e n t s . T '.1 2 con t 1.- .:lCtor e val u i:l. t lOll 
specialist .,n'( t~l':! ;102 evaluation staff Htll jointly :1csign :inJ. 
c;1 ..·r:1 out ttlis evaluation. 

T:1.e eVHluatiol1 special i.st "'Jill ",l,ork \llttl utltional 
e:1ucntOt"s to aSS2SS t:,le ..lata anJ lea::n more aoout c;lildre,l' S 

1~a-.:ning and app 1icat iOIl 0 £ s c i?nce conc0p ts . FUi"trwr, t~le 

:Jro j ec t '': i 11 t L" 9.cl~. d eve lopreen t an8cec U:T~nt cos t 8 as ..ll..! 11 .:is 
.'lJrrinist~-dtive st~"uctures lL1d tas'.(s. An e:luC'1CiOll ecoil0mist 
'.:ill -=tnal:!z~ t:'2se J:lta :.1:11 l.·epoct ~lO:d ::>ot.'1 ;:ecl\J:":",~nt costs anJ 
9..Jm~,listt·dtl'J2 tas!~s call JC mi.n tmizu-:.l. 

~, 1" l' 1 'f)J.~ ~ ~ ., 1 ' • 1'~ con t r !lC t 2 V ::1 .l;;l t ".. 0 11 S pee .L a 1. s t a ,1- .. i .... :.:; t 1-1..'::C ;,11. 1. a ~ r, 0 

:)e resp'Jnr.ljle for ~lesi;,;n flnd implerrentation OL Y~[l=ly 
Dt'e-tAS!:S An:} post-tusts ::0: s\.lU1r1'ati'Te evaluation of stu::le~lt: 
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learntns under t~e new cu~riculurn ri~j radio programs. These 
results ,,,i.ll be comp':lreJ \vitl t'2st r2su1t,:; oE stu38nt 1~:l~"nL13 
of t;le tradition'at curriculum ilit'10ut :oadi::> , tilL."OU:Z~~ 11 
l.~pped -yem.- des ,l{;n. As in tne Kenya Language Arts proj Get, 
post test ',/itl j2. ;J'binister:ed to stu ..Jents in p::oject sciLools 
Eo:.- eaC,1 l;~vel in t.le year pL"ior to broadcastil13 science 
~Jl1c,'1tLon pr0:4ra:ns [Ol.- t:lat level. ~:)r e;clmple, in one sCL1001, 
stu0e:1ts i.l t~H:~ tcurlitLonc.ll sci.:;nce program (T) i·/OulJ oe given 
t~2 rost-test "It t'h:! ~nt1 of t~LiL"d g:."ade; in the fo110\/ing ye,lr 
n'~'." stuients in t:1e t;l1.:-d Jrade (i. 8. last year's second JralJe) 
::ec~ivin3 t'l::! radio science pr03:-am (::\.) would he ~iven t:le 
post-test. The results of t~i=d grade class T can be compareJ 
to those oE third grade class 1, s~owing if t~~ radio science 
',as contriJuted to signific::lllt gains in test SCOl."es. T:1e 
1aoee'1 year :les::,'}n thus ;:1"11oi,.1s poasiole lac',~ of 3:'milarrt'., in 
su5Jects in :1ii£~rent cOl1t:'ol and project Be.l.Oots t:li1:i 
etirrt1':ltes t~le rODrew a E contamLnation of cont:-ol schools, 
\·hl0S2 teac :le~:s miT1t use t:'l~ :-11'11.0 .)roa casts eV'~I) t.lou3tl t;ley 
a:e not p'lrticira::1ts :i.n tile project. 

Finqll:·" e;:tt2L":11.1 e'I,'lltlatio::1 ',1::'11 Je ,:one by ot:H:~': 

co~sulta"ts anJ AID tecnniciLl specialists at mi:i-terll' and £il1::.11 
~oi;jt.s in t1E.~ peolect. ':':ley not only ,....ill examine pl."oject 
:-esu:ts Jut .':flso ~SS2SS p:ooject progress anJ o:)jectives ag3.L1st 
or:i.3inu1 plans. 

5. PRQ.]!'::::! AlTALYSE3 

5.1 Tedmical Feasibil ity of Science and Ra'Jio Education 

A state-of-t:1e-art assessment of priGlary school 
scie.)~e e·lucstion projects in Afl'i.c..! over t;1e past tweat:] 
y<;?::trs J "3aslc Science Education in SUc,-Sa:laran AEi:i.C:i" (Lapp, 
1933), \·itl:, prcpurej ;lS ·)[lC~(gl."ound fOt" t!le ?aelia 3cience proj(~ct 

p~per an~ is availaGle in 3&7/EJ. The findings are summarized 
~'lCl:9: 

a Prior to t~e ~eginni:1g of the Afcicao PrimarJ 
?rogra~ (~PS?) itl IJ~~, Science eJ~catiQn Ln \[ricun 
primet'y sc:1001s te;lded to sill1ple i1e.:l.lt;1 and ~rl;1ie:]e , 
sad natural studies, tnu3ht by ~oJmat[c, rotc 
m~ t:l::1.ls . 

'"'10• <\r.L ..·;",:1L1 J.. - :::'cl'~l1Ce.. ... p'"O'''-',ln.., '. • .....(:u'lJe·l~ L tlh~... Pr;rn~lr-v• ~J _ L ')'1• ....... _ '..... -. , J

' 

US.\ID an-J t.le Fori FO:.lndatlon stemmeJ from t;'le 
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iesic~ of African GJucatocs to reform scic~ce 
eJucat ion t01;la cd un..1~~rs tand irt., of t:1e anv 1ronment. 
t\l S ;)".;!3an p anr11.ng t~1ese retorms 1.1.1 .' )J at a 
cOllfe~'enc~ of science edi.1Cdtors f~-om Englis~l 

spea:dng Afr icun .[:}at ions. At tilree inte cnat i'Jna1 
cu·c:.- iculum,wc~~silOP1:i, pQ.1.'clcipaI1ts Bsreetl 0n fOul' 
p'':''i:1c i? les : 

usi:1g local materials for scienc~ units 

desi"'nin(.T sciellce uni.ts accordilH~ to c~lildrenISb Q t;,1 

stages of intellectual development 

testing expe~imental science units in ~everal 

cO\lntri<.~s 

c~10ice by eadl count':y of science units for its 0'1111 

syllab~s. 

Sc ience cen te cs ',.,rere es tab 1 iS~led in s even nations (G:1ana, 
~:~'1ya, :Jala'.:i, L·I:!.5~ri:1, .3i8:.-ra Leone, l'anzal1ia, Uci.:J.n:la) • 

. By 1971, ~he APS? ~r~j~ced.mat~rials incl~di~g 12 teachers' 
gUL1';:lS for sc::..etlce ,3.ctl.VltH:!S l.n tIe lO',i2::' pr1.Indry ':;l.-aJes, 1.2 
units :)[1 p:.1:1S1.cal sci.ence and tec:molo3Y, and 10 units on 
biolo,jical sciences foe t:le upper g:-ades aou 8 scii:!Hce ::>oo~~s 
~o~ cht1Jren. A~out 2000-5000 copies of each were printed and 
d LstciJute;1 to the e~uc3.tlon rriniscc':"es of t:le participatinJ 
c0untrtes. 

1" S' ~d . P "~.'" I """pt. )_ill? • c~ence J:.., llcatlon cogt-c.l1ns raj,.- n.rrJ.Cd ,.:>J:...1 

cstablisiHd in 1)70, '.las ::1Jndcd OJ usAtu, a:msco, and t:le 
merr'.:>el:' governments to continue the "'O":~< of APSP. It focLlsed Ot1 
i.::::1i.ni.:1g of sci2i1ce ed,Jcat::> .... s and ~lJildlrq lll.1t'..,o::':.s .:lLllOllg tllem 
to support lnstitutLo:Biization of SCi-3l1Ce 2Juc.ition. T.le 
t~lrteen ~ember nat tons includ~ A?SP participants (except
•J 1 ' ) ~ ,....,. '''''' L' . , .... . 1 .1 ., " ,i'l aH~ p ... 'JS ;~t.1Lop~a, tlle..Jar:l.)~a, :",)e"::.d, ::>i·iCiZ.:. dil~, l:.am01.~, 

::~:ne",oo;l, :1:13 BO::Sivi.ma. SE?A "3.ctiviti..es alGo incluJe.J 
d2vsloprnellt o~ tedc~2r tCdinin~ materials, environm8nta1 
sci:=rlcC G,lucati:Jn, erluc3.tl.o '1al ev;tlulltion, out-of-SC'1001 
sci~nC'2 cduc.:ltiCln, <1:1'1 i.'e8ea'::c~1 on COllCe?t formation in scL:L1ce 
d·,:1 ~at~le~3.tics. T,.lO i:1stitutions I.lilve establis~H~cl centers 
t:l3.~ '.!irectly S'..lppot't continued 1.fl1pl.·'Jvem~nts in African scicn.::e 
,"ducal: iO:1: 

:"w I:1 i:e cna t iona l:;e~1t re fa L' F.,luca t iO~r'11 Evaluation 
(I-:;E~) dt t:H~ ij,ive:::si.ty 0: I.)d,r]:;t,l, Ji3f~~:i:-l. 
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Ti12 Science E1uciltioJ1 Tr:Hining Course (5::T'-::) at 
U~Lversity :oll~ge, Accra, Ghana. 

S:::?A pU'Jlislw::! th'O .lmpo-:."t3n~ DOO:':.S Em: science e:.iucfltions, 
t:18 aa~vlboo:~ f:)1- ieaC.:ler~ o£.. Science, an.-l the SOUl"C,~l.>oo:~ for 
l"' • ~,i ~ I 1 .... • ? S I 
..,c~ence d~a':l~":."::1. .~not.lCt: JOO'::, ~eac~u.n3 rur.;J.L":' c~enc~, 

i"'1cl1Jr!es APSP matet."ial, and is nO'.oJ used e:<tensively :r:or teache: 
t::ainin~ . 

.S;:;:PA I S term effect has been at the .1l.ltio~1:11 
leve.... I\n eva \lation ... ounl.1 tt"lat tLle d.Lscov~cy approach 0 t:w 
currIculum often ~as not wall understood or utilize1 ~y 
tegc:lers: " ... field o::,servations suggested actual 
implp.mentation of tllis method \'Jas not as widespread as ·,.".:1S 

expected on the basis of verbal c9mmitrnent" (A:nerican 
Instltutes Ear Reseacch, 1973: 93). After visits to several 
cou:1tries, t:-ie evaluators concluded t:lat e-:lucators found t~le 

mate=ials needed adapt:l.tion Eor eac:l country, and t:l.::l.t teac~lers 

h,qd n~t received enough training to unJerstsud t:le cun:lculum 
0= to teaci it co~rectly. 

at~er eJucation~l pro;rams have fo~us8~.less ~irectly on 
prima:::' Scic:1ce 'Jut su:>P();::::,,?d reforms :tn Orl.mflCI school sci.enc(,~. 

1)	 So:ne national curriculum cent~rs useJ =ormative 
evaluatio~ techniques to develop locally relevant 
materials. 

2)	 u:msco sponsored pilot science education pr.ograms as 
comoonents of inte~rated education and ru~al 
~levelop!I'cnt p::ojects. tfost \'Jer2 fOl" :'::1e louer 
secondary sC:lOol l8v:-~1. 

3)	 T~9 Britis~ :ouncil o=ganized summer works~ops and 
in-s~rvice eJ~cRtion ~y science educators Zrorn Dritain. 

P93.Ce Corps provided science inscructors for secondary 
sc'.'lo'Jls an:! teacllec training coll,23€s. 

5)	 ':':1'; 'Jarld Bank ~p.lpe\1 to const::uct and equip scienc::'! 
1a ~) 0 r i:1 t:) ~- i .~ s . 

The Kenya Science Teac'.len, College ,~sta01is~1f:!d a 
Science Zqui?~ent ProJuction Unit (SEPU) to p:oJuce 
10',·, cost equiprrent for secon1a-:::y sC~1001s. LH.seria nas 
establis:led d sLnilar- equipment cente~" [or pcim:.lt",Y 
sc'10ols. 
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ftadio d.n::l oti:1er "1 'lstallce teac:linlS methods :l-.lVe been us~c1 to 
as sis t s c tenet: educa ti.o:\, Su t .':ll..'~ not ex tens i ve . 

1) :n Zim~ab·..,e, the Dis tance Sc ience Teac:liL16 P'coj ec t 
(DIS:') i.ls'.:d ~ludio-cassettes,.. mate=.i.als awl untrained mo'lito:,s 
E0~ science correspondence courses. In 1)81, t~e DIS! 
caSs(~tt2S \le!"8 adopted into t:1e e:<panded juniol,· secondary 
sC:lOol prosrarn. 

'2) Sierri Leone began b roadcas tllig 2.:'~ '",eekly sc ience 
programs in 1973, but the program ~as unJecutilized because 
te9.C~lerS could not get the required matel"ials, and man? sCLlools 
di,j not ~ldve radios or receivej only ·,.,reak radio si3na1s. Also 

• I' l' f 1 1 "tnere .1~S aeen a aCI~ 0 personne an(. eql1~pment to prepare ne'," 
p.:"ograms nor ;19.5 t~'le l'Iinist~y bee.l1 aale to continue providins 
~rint materials t~at slloul:! be used \vitil t(le ~adio programs. 

J) Rot5wana's Schools Broadcusting Unit provides science 
programs ~ce~ly for t~e upper primary grdJes. T~ese dre 
·iesi:;l1ed to he suppL:!ments to t~le scie~lce cu::riculum, not to ;)e 
t~e primary means Ear teaching science. As in Sierra Laone 
the~e have ~een pro~lems of poor radio reception and cost of 
pu~·c:lasc and operation of cadios. 

4) T~lC t:el1ya Institute of Educatio,l :las also developed 
science mdte~ials 20r radi0 ~roadcasting. 

~ " • , 0 1" 'r'• " ..:l on~\'a( ~o rJ~X?2.C'1.e:1Ce ·.I~t,1 (d~.LO atnem:lt t:::s an~1 J" .1j<lngiJa~e A'::ts , 
t.18 tilO projects most relevant to Rd.Jio science, ,'las Sdmm 
::"."lji~ to be botil effective in i;lc::e~sin<:7 stuie:1t l.earl1in,r d:1d 
(3 -ricient in t1'':J..iv'3rin!~ uality education 'vlit'1 1003 t~~;:Hl 

savL:1Js to i...: ... s Ll1 t~le orm o.t s~3nl.:I:1.caoc d8Ct:cases in 
, " I 1"" 1 ' ,. T) J' 'r' " repetJ.t~on rates. n a ... ·.la~ a~_ aptiltJ..an Ol: ~,a La . at!1e:n3.t~cs, 

aV3.l~acion r2sults also s!10wed significantly more 100rn1n3 
aC~lievc::l by stunents taug:u: Hiti1 tile lissi;:)tance of "-·,:dio 
I,., " 1,')0')"" ~ In'l' '\"..,ang-Jan 17'J<..; uaJ..·.~a ;J.),~,. 

E'J<.llu;lt':"on of ot;l.e·c radio education projects :las 
S;-lOHn t~.1at in nune~.. ':.)'.Js ot~l~r c:lses, cw:Ho " ... 1.::> t~le meJi1J:!1 of 
c:lOice Hhi.C1 offe1.·s t~1e greatest pro~r-ise to fulfill t:1e need of 
lo·...,-cost '):,·,.:>a?-:,)dse:!d, r.elevant eJucation." (LaytH~, 1930) In 
in an1~~ to t~e p~oject proposal [or ~ajio Assiste~ 8om~unitJ 

D.s.s.i.c E:1ucat:io~, Layne ~·cvie;ls e~:peLi.;nce ',Jitil rauio eJucdtiol1 
projects, su~rnarizeJ briefly hers: 
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J1.a:1io ~ratnematics P::-o'ect - lEcn.rarlua (Sf"T/ED) T~1is exa.mple of 
tne succcsstu use o~ ca lO as an ~nexpenSLve instructional 
tecinology s~o~ed radio's special adva~ta~es for consistency of 
instruction a11.1 more attention foe 10\01 a~i.lit.v stude:tts. lI'.:'ile 
major aC~1ievement was t~le on~oi:t3 alteration of tlle programmin3 
;-1. S ?. res u1 t 0 f [eed ::> a c !~ ft· 0 ai the r: :i. e 1 _jll ( Pp. 1~ - 15) • 

~ural Radio Education P~0~2ct - Pa~~3udY A primary education 
eurrlCU urn (1.recte to a~ u t home Iearn~rs, ti.lis project Sl10wed 
great success in retainin8 its stuJents. The ~ey in this 
nut-of-sc;100l p~og~3m \'las t,·1e monito~ \v~10 nad " a inulti.plying 
'3ifect on tl1:= materLll ... " (p. 2~~). 

Rajio Santa ~a=ia - Dowinican Re u~lic Also a prima~y senoal 
cu~r1.CIl urn l.recte' to out-oi:-scnoo young .1dults, ~adio Santa 
~Iaria has shown similar success iri providin; quality and 
effective education at 10\0/ cost. Azain, ::112 important element 
is	 feed~ack f=om learners on t~c lessons. 

~a:1io Pcirr.3.ria - :lexi.co T~lis program focLlsing on assisting
 
classroom teacllers be alore effective and e£":icient, l1.3.S ila.J
 
administcativc :~lld tcc~lI1ic.:ll problems due to inaJeqLl9.t2
 
reso'.lcces, supervis~on, aad radio equipment (p. 30). '1;115
 
demo:1s t t'ates t:12 need to provi.J e sur fic ien t [u:lds anJ to des ign
 
t~e p~oject to ov~rcome the particular mand6e~ial problems
 
found in the project ~ost-co'.lnt~y.
 

Tl1e experience gained ivith tne science education anj
 
ins t t'uc t. iond 1 rael io iJl"O j ec t s provides t.les e guide line s ror t:1~
 

Radio Science project:
 

o	 Science education must stLess an experience 
app1."oact1, Jut also pL"Orn.Jtc inquiry ciTI t;1Ll~(it1g 

s~::.ills; 

n	 Nc~ science curriculum must become fully integrated 
into tlle cu;:riculum d~vision of ail :rC>E .:1n:1 i:1to t:le 
classroom teac~er's daily routine; 

o	 Science equipment and materials must ~e low cost, 
readily availa~le, alld produced by national 
sovel:"'lment or private ol"sanizati.~ds; 

o	 Instructional ra110 C3n support siguif~c2nt gains 
in s tudsi1 t learn ing ~u t InUS t ~)e ,st.1 iJed by :d.Jo~·ous 

fnl."mative and suwrnative eVdluation Jat:l gat~ereJ i:l.t 
t:1e listen·~;.- (ClclSS1"Oom) level 0;1 t:eaC:l2r an.I 
student attitudes and lea\."ning; and 
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U1St::-UCt':"0:1..l1. group :JG Co	 .."..l:le ." 
l.· ..3.(l~O

• roust • '-u l'.ly 
incorpo-catcd into t':1!:~ :rOE administcdtive an;] 
tec~'ll1icfll stl·UCtu;c~, provide t.l.Orough t·caining, dn~l 

:,e 10\1 cost so t~l<.lt the i·rOE can continue its 
ope t· a t ion; 

o	 The key to ~adio's success is t~e applicJtion of a 
pt'ocess model t:Vit com~ines eE£ectl\l(~ instructional 
~yst2ms design, a riynamic radio cu::-ciculurn, 
systematic ~ritin~ and production proceJu~es, 

Gmpirical formative evaluation, modest amounts of 
pL'i:1t matel~ials and teacller tcaining (to minimize 
~ecurr~nc costs). 

5.2 Institutional Requir~wents for ?roject Fe~si~ility 

Radio Science, as a research anj development project, 
t'(~l uL.·es Cl host 'rinist.:."v of E~il1catio,1 t:1dt h3S sufficient 
arm~n~stratLve an r t~c~nLca ca ac~t r to pcav~~e support ior 
t ' \!~ p:'0 j e ct. 1 t, le s e ;., a sic e eme n t s a 1:C~ rl 0 tin p 1. c.l c (~, t ~l e 
project will w3ste its effocts overcuminJ administrative an~1 

tee lfl I.e'll \\'ea~messes instead of focusing on t~le developfl1=nt 0[: 
innovative, sound educational prografl1s. The :ror.: s'3lect~d fa·: 
t~w pl:oject s'.10ulJ ~lave t~h~ ~ollol..,ing C~1dracteristics: 

f 

a	 :urriculum imp~ovements for prirna~j science education 
s:lOul:I Se unje:""I,vay. Science educ"'ltion speci.ql:'sts dnd 
science cur~iculum panels s~lOuLl be iJ2L1tl fied for thf! 
: [0S Cu~ ;-:' .;. C 1.11 um ni vis i 0 il • 

o	 Instruct lenal ~raterials specialists anJ Dasic 
equipme:lt S,ltJUl.:i J2 in pL1C'~, in suppa('t of cUl.T.lcululll 
improvement efforts. 

o	 EJucational ~roddcasting for aJults, out-oE-school 
yout1, and ~or sC:lool c·1ildren s~lOul-:1 nave :)ssic :1OE 
facilities 3~d stuff for preparin3 and broa~casting 

raJio ?Losrarnming. 

o	 Tle :·iO:: s:lOul:l dC:t1onstr-ate commitment to im~roved 

orimary educ cl i.:toll t~1roug'll.ts Olin ?:lst ilnd oi.l-6()L1;~ 

cfto~ts and projects with internatLonnl ~ono:'s. 
Iirprav2ments in t'le e Efcctiveness cillo! eft roc Lency of 
primary 8ducation in ~ecent years s~oul~ ~e 

demoL1st~:aJlc, p!:ogre:;s s:lOulJ 0(~ reaso~la;)L~, 8'1;n i. f 
gradual. 
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T~le radio T);:"o?t"am n~oJel is .:11so im Ol."tant to t:1e 
institutions oesi'Jl1 or trle oro ect. LIc nany, et a , \.L';J3J) 
i"eV~e'.·le'. 'l.st.::mce eQucat~an l.r.1C ... i..l ~:.llg tOadle> at lel13t~1. T.l'~ 

factocs t~ev cite SUD ortino success of distance education 
projects ~p? J8en t~:en Loto account in aa3io 
Science ?roject jesig~: 

o	 survival of t~e distance education institution itself, 
t'lrougll minimization ot costs (e. g. :::-aJio costs muctl 
less t;lA.n c81p.',isio(1), !lnd ce>!tlIDu.lication ...,it;l us~~s 
(students, teachers, and paceuts) to understand a:1d 
respo0d to their acceptance of the innovative media. 
The Radio Science project is designed to minimize 
recurrent costs, and to seek feedoac~ from users; 

o	 Socialization of t.1~ stUtl2!.1t in :l'lbits of stud' an ':1 
se~~-LnstcuctLon. T~is is mora o ... tan a pro~ em 1.0 ,.
non-form"il, :lOnH,~ based ~(li..lc:ltion. 7:1e Sf",7/ED mod::!l 0,[ 

radio il1struction encourages sC~lOol stu,.l.~:1ts, \'(10 
contLl1udlly :"'espoT1'l to till~ L"adio, C1:1Sivel."ing aloud, 
Neiting, or exercisin3; 

o	 qUillitv of i::lstruction.:ll matet"i.1.1s. The S~L7/E:!) 
mcthodolo3Y E()~ dev210ping in~~'tl:uctional L'g,dio :ro,l:~l 
constantly evaluates the pro3rarns and materials 
througil observ.'1t lOll and test ins of s t~.td'~nt learnin,lj, 
an:.~fec(1s tL11.S"oJ::

l.nl.o:-mat~on
0,OdC.<. • t.le'jI 

0 0 E.Ltlto eS1.gn 
future progr<'ll11s. 

Tile p I:"~.1 cc t J~ve l opm0.n t Qr.3 :lnization (usually a cont !."ac t8d 
consulting 3~OU?) as an institution a1so ii1iluences tje 3UCC~SS 
0: [ailur.e of t;w distance education program. :lcAnany, 2\: ;11
( >, .. ; .., '\. "	 o. 1 ' r,pp J.J-+-JJ} S.10'., t'1at CH'lOtcter1.stl.CS a,l( comporcrr.,:~:lt I),... .:1:1 

organi7.~tion influence success in achieving project ~o31f,: 

o	 or a an.tzin!'7 stg,f£ and Dcila.1Ci!1~ O'der amons segments of 
tne proJects. .,uccess.LS prOI(\ott~- 0:1 2sta0lisllL1g 
str'uctTces and tec~niques to ::>J.lild tearo'dork :lrnO~l~ 

professionals, staff~ anJ consultants, and to foste:: 
t"2Sp.?cL .in,l integcation amo:1g expl~rt and non-expert, 
f.oreign and national l:"ole.'J :l'ld values; 

,:)	 mcJ.n.~qii1g stu.lents, espe·~i..{lly !notlvat:i:13 l::wse ';/lo 
S t:..tjy Cii: home, rat~ler than in mOLe Lorma.l environments 
SLIt:: :'1 as S C'!"h) 1s ; 

o	 manaiina m~1ia production, pl~n~i:1J and 
impl~:nentation, at1:1 evaluatiol1. ~l:dia pt"o·iuccio~1 roust 
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focus 011 solving the ori:;inal education p.:o:'lem and 
~lence, mai.:ltainin~ flexibility in t:18 m:L< of 
tcc~nol03ies. Imp1ewentation must adapt to 
Lillpred i ::: t a ;) 1. ~ :.- e ali t i::~ s t :1a t c <~ n ;:1,l" i s e, s u c :1 a s budget 
cuts. Evaluation ftndings, both on tue product 
instructional pr03t"ams .1n:! on tlH~ pt'oc..;.!~s 
organizational dynamics, must be used to iwprove 
project management. 

5.3 Economic ~onsideratio~s 

T~e costs 02 instructional radio we=e studie~ 
intens i ve1y uncle i~ the dicaraoua Rad io ;Iat~lernacics Pt-o' c~t, 
i.'.U.C.1 .LS t.le mOl e .:o:c Ra~:.1io Sc~ence. 1'.1e pl."oJect , eS~,:j:l, 

""'lic~1 involves high ievelopmental. costs, achieves 10','" recun."enc 
costs. At tlke de'lelopITlent.1.1 stdge, t:ll~ instl-uctional ra3io 
0:"01rams r.:e-qu i.re s u j stan t La 1 -!.n 1cial expen -j it ur8S for tecnnic':''l.l 
assistance dnd for e~tensive formacIve and summativc 
evaluatLon, but these succeed i~ proJucing courses ofII ••• 

instr"'..lction t:ut are :lig~11? ef.£ective (us der1\0t1strat8d ';)y 
eva 1UJ. t iJn ,1'1 ta), l.-equ ir~ a minimum or materials oeyonc1 t:1e 
~"3.'.:Ho in t~le class:coom, and at:'e "1'=11 ~cceptcd :)J tea~llecs and 
:lturJe~ltsrl (Gonzalez, 1930: 3;'~). ~t lat(·;.- sta;;es, expandin;; 
rA'lLJ Lustruction to lar~e 3udienc8s ca~ result In recu:rent 
case savi~~s" ... from ~eJuction in instruction~l time requireJ 
to reac~ oajectives, f~om reduction of invastment loss from 
le.'3.r"nGr fail '..l ce, unde-rClC 'lievem811 t, and .11'-Op-0ut, and from 
reduce'l e=-~pend.Ltures for te=tC:ler sa1a-:."ies and te::tCC1et" t.:aining ll 

(~.qyn8, 1930: 0-3). 2conomic a'1:3.1/sis DE t.1~ :1ica;.-a:;L18. d,':'lt:::l 
shO\ved t:tat 1. [ t:u; early <.leve lODlI'.eutal C0S ts :lCG exc luded) t;l~ 
r i~ c I.t r~.- '2 11 teo 8 t s f 0'::' 1a r'~ c m.l!T1,)e ::- s 'J f ~) t -.l den t G a ::' e lJ J c c n t s .~:.-

S t Ll. <2 Cl t -'lear a fl:.... ~( ~ e oS, 1. 'J (J:'.. ,j. t • 

rurt:H:!!.", a pilot t.';st comparison of tile effectiveness of 
" '1 l' ,. .., "1· , 1t,-Ie :LnoStruct~ona rae.LO \.'l.tl1 text:JOo,:s ~n : ~caraguan SC,LOO 8 

resulted in greater ncnievement by stuJents receiving tile radio 
instL"'..lction(Jawison, et ;:1.1, lS31). Recent evaludtions of t!18 
:',lai l."~-dia '!1;'lt~tematics Pi"0:5!."ams confl.:m these cusults (Gu1da, 
190~~). Long C2rrr. st:.tiics oE actunl recurrent costs of t~le 
!_nstructio:1.-ll r9."iio :no,J81 cH"I~ !lot yet avail.:lole Ju~ to t~tc 
,. • C '1 n d' 'I I' .,
'.ll.SCO:lt~n,-l[lnce 0:_ tile ;"a ~o • dt,lerr.d.i:~cs program :1Y t: 18 
3:.Hylan is t a :l2'JO 1u: ion.:!ry ~OV2 1:.":1l11on t, .1:1 j to tle r"CCC n t 
ini.tiatirm of t~H:! i:envan anJ Jominican rdJio e,-,lucati.::Hl 
p",=,oje':.:cs, lI011et'1;~les~, t'1C ifil2act of t~teS'2 pr:oj2ct.s Ln 
pro ~ 1'..l Cing s t: a tis tic a II? 8 i; n:. :: LC Ll n t ':p. ins ins t u '-1 tJ n t 1earn '.. n, ;$ 
Ht miniITlal e:.:pell!itur:,~s Eo: t2;JC,Wr trdinil;~ :iild t0r teac~12!.-,S 
uw4 5 t u r3en ts SUp? 12rnen tary rr:1 te d.a 1s is s t ron';:'y f,.lvora;) 1.2 to 
l~w L"8CUrrent costs. 
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5.4 Errviro~mental :oncerns 

As a project iicected to application of science in 
,bi.ly life, :tddio Science \-Illl educate stud'2nts co llave greate:: 
und(~'~sta~dint7 and 1"2S eet fot"' t~le environr.le~t. Its ill'pact -,Jill 
:).: post.t1.ve 3S stu' ents ca=~ t.1.e causes an consequences oE 
prohlems suci as soil erosion, water pollution, overgrazing, 
a:1 (1 so:0 I:" t:1 • 

:onsistent '.Ilit:, AIL> Han~I:)ook 3, App. 2D, ?tLl"il. 

2:''>.::,-), t:18 :'-.3'.1::.0 Science P::o"ect I,dll ~.lOt t"'e r uL-e an Initi:ll 
Snv i. r:>nmenta 1 eXElr.nnat lon, s lonce lot ta sun· cr t;le criter ia. 
2FJ.2(c)(tii)(2)(i) an~ (i1). These criteria e;{empt 
"cducat::"on.:ll, tecnnici:ll as s is tance, or trai ~lin3 programs except 
t:1 t'.le extent such programs include activities dL:ectly 
:-lffecting t;1e envir-o:lment (such as constrl\ctlo~ of .:l:!icilities)" 
and "contro lled experimen ta tion exc Ius ive ly fo:. tL1e purpose of 
research and field evaluation whicn are confined to small areas 
and c.J.cefully moni.tored". 

J.5 Social Sonce~ns 

As in the :Hcnr~3ua Radio :1<J.t~leIl"atics, ~enya Language 
Acts, 3nd Dominican ~epublic ~adio Community 3asic Educacion 
projects, Radio Science ~ill he directed to children in rural 
c 0 r.l::'.U;1 i t i ~ s. ~:1. e S flC '"'; / r. ') r nd i 0 e ,J ucat i'.) n 1." 0 j e c t s 11a v..: lJ 8 en 
soc ia11" and eu tuea 'l acceotao l.e to ~ot~1 Cill. .J ~en an' 
rl.dults. In JicarasuJ1, some :.. ,. adu ts tU:le' :':1 t'le p1.-og:-ams 
to :Jett8r- t:leir o·//n mat~lematics. :-:le D~minic<ln pc')ject also 
:las th,~ soli-j bac:~ing of community w.8rrbers, WtlO p~ovide t:le 
raj'lo cent'3~ s~lelte'~'s a.nd other suppQrt. FU~C~l~;,,-, in 
~acara3ua, claGsroorr. teac~lers pa1.-ticipatin3 1.~ t:12 project 
rep0:::te·j [av::H';j,)le attitu'3cs tCh-iat-,j it; ot:1~r teac:1ei·s Ivd,nted 
to pa~-ticipat:e or even tunEd in t~le i?r03rams on t',le i.J~ O'.m 
in:i.tiative. In t',le Dominic In RcpuJli.c tlle :1OE has r2I.J.U8st~(! 

t:l~t Lle redio community eJucation progl."ams be incllld(~,j in t,le 
n~xt .\10 project for schools. Simila~l-y in t.le :'~e~lya project, 
c~li l.il"E~n, teRchers, a.nd min is t r-y 1e'l81 (·ducator s report 
ent~lusiasa1 f01- t'le inst~uctional raJio programs. Fin::llly, t,le 
:-~lai a':iaptatio,l of the :licat"'o:l.~ua Ranio :fat:' p'co3raITls S;l::l\'JS that 

I,. . 1 l' + 1t18 ~nstcuct:.on~ =a':'o approac~ c~n ue tra~s_c~c~~ 

successfully to a very ~iff2rent cultural context. 

RaJio Science wl1.1 take <letton to [oster" sneLl: awl 
cultu::.l1 acc.~~:::a:)il.!.t\'. S.lOrt terITl c2c.1i1ical assistance 
incLu·.1.2s an ant\ropologist to ensure th~t 1l1ateri..11s a!'l'J met:lOds 
are unde:si:.:l~1"h'~.i.e tin:! accept:..iiJle to sC~lOol childl.·~n and 
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cor..mul1ity mem~e,:,s. r1e project ·....ill make [lOst count:-y ;lOE 
sta:f 3.nd teachers more a'tia:-e of tr::1ditional and modern 
conc~pts 0: i13ricultur8, :lealt:1. .:in,] nutL"ition as \....e11 as Si.lml 

them ~dYS of intro1~cin3 ne\1 iJ23S, anJ building on c~ildr~n's 
prio:.- :~now18rlge. Proj~ct sta[f and t~achecs -,/i11 ;Je in contact 
Hit:1 pa cen ts at pro j ec t s i tas \v'~ 10 './ill. P r:ov ide fe'9ut"B ck to 
P::'0j ect s t.:.lff ,is ·.....e 1.1 as coromunicate Wit~l ot;wJ: locdl peap i.e 
about b12 praj~ct. Radi.o ;:'roadcasts will occ3.siona11y a:::ldress 
?Cirents and cOlr.ffiunitj to encoura,;e them to lis t2n, as~~ t:l~rn to 
senJ in qu~stions, an 1 respond to questions and concer;lS. 

Ril':Ho Scle:1c-= is Jirectl' r..~10v3.nt to femal(~ stu.Jeni:s 
,ind ',lomen as ·am1._y cnreta:<.ers concc:.-ne:i i1;)out :lealtn Cill' 

nutr it ton., an~i as farmel."s and herde rs . En1 i5~ltened science 
e,lucation can SilO',v' t:1e importance of science for all persons. 
Throll,gi1 ra.1io boti1 women and men .in the cO[l'lffiunit:, \vi11 be a01e 
to llstan to·t~e science pcograms and apply t~e information t~ 
t:le ic o',vn ~ i ves . 

~::.f£u.si'Jn of t:1C "model SCil:.lnCe ro'-'-;,,"ams is i.nc:u:1ed in 
tIle pcoicct. Disscminat~oi'1 ',Ii 1 involve adaptation, not 
c;;:teC1s i ve moH ficat Lon. Firs t, ~2CRU3e tl18 p t"og rams ,1::"8 Eo c 
rrima~y school, concepts and m~terials roust be rulqtivaly 
simp1~ ,1nJ so w~.ll be mo..-e 3dsily wlapl.:;l~)12. S·~cond, since 
scientific ?rtnciples are univer~al, science e]ucat1on 
5 ? e cia1is t s c a"1 rea ·-1 i 1y a j apt 1~ ~ SOilS, U.5 ius e:-: a :np L~ s £rom 
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.:18 -'" I:! l 'J l) e j .·f 1. 11 bel 0 \1 cos t !l n d m:lde 0 f D l" 0 due t s n~ a d 11 )',. .

'1" '·D~ ,.., 11' "1 ' 1 • ava::. a;).l.e U11.1 .... s. t1.na "j, tae pro3ra~ns -,~':L1L .-,e prepare( Ll1 

t'.;o to fOUL" \'lee:, unii::s that science cJ'.1Cdton, in ot we 
c;)untries can scl~ct anJ cornoine to ~it t~e1r national 
cUt":: Leu 1urn" 
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HARRATlVE SUMMARY 
Pro.r..... or SeClor Gool: 11•• brooder obj.ctI"e to 

_Mct. lhi. proj.ct conlrlbules: 

Increase access to.pri~1ry schooling 
while improving the efficiency and 
effectiveness of the education system. 
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M.osur.s a, Goal Achi• .,......"I: 

Significant increase in: 

-percentage of primary age 
population enrolled in school 

-percentage completing primary 
school 

-percentage meeting secondary 
school entrance requirements 

-scQres on national grade level 
achievement examinations 

Education statistics and records 
of lOC's 

Au,omplion. 'or ocnl• .,I"" goal IOIVel.: 

Greater access to primary s~hool' 

will result in increased enroll 
ments 

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

LOC's will adopt efficient and
 
manageable primary education
 
models that become available.
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NARRATIVE SUMl"RY
 
P,ol.ct Furpo••:
 

Oevelop a tested model for using radio 
tc provide effective primary school 
science instruction at low cost 

A tested instructional model tha 
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 lDe MOE's 

,,\EANS OF VERIFICAJ:QH 

Evaluation documents 

0... sHe visits 

Project, government, and AID 
reports 

Do'. P••po....:flay II. 10114 

PACE 2 
IMPORTAtH ASSUMPTIONS 

Hluely selection of project site 

AID, contractor, and host government 
fulfill their conmitments to the 
project in a timely and effective 
manner 
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HARRATlVE SUMMARY 
Ovtpvt.: 

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 

lOC science and radio ejucators informed 
about the radio and science education 
program 

Radio Science and other S&T/ED model 
instructional radio programs begun at 
dissemination sites 
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PAGE J 
WORTANT ASSUllPTJOtISMEANS Of VERIFICATION 

Manuals, reports, and papers on 
radio and sci~nce education 
progranJllin~ 

260 teach~rs 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 Jnce, even 
though some will COI~D1ete f~;,r 

years in the pr09rams; Luial of 
6000 pupil years) 

110 educators attending project 
conferences (from Africa, Hear 
East, Asia, and latin America) 

5000 0 ther educa tors in fonned
 
through networks and exchange
 
of information
 

4 dissemination sites in other 
lDC's 

flaterials and programs themselves, 
project reports, evaluation reports 

On site visits to project centers 
and schools 

Interviews with !IDE and other 
country officials, and with USAID 
personnel 

Assu"",lioo. rOO' ochI.Yin., outp"..: 

Sufficient and timely funding 
provi ded by AI D and hos t goverr'lIIent 

Qualified personnel are available 
and employed by the fIDE and the 
contractor 

AID, contractor, host government, 
and USAID provide timely, effective 
administration and support 

Political and economic stability 
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NARRA.IVE SUMMARY
 

I,.uta:
 

- T~chnical ASRistance 

Long Term, On-Site 

Science Educator
 
CurrIculum and Instructional
 

Haterials
 

RadIo Progrnnuning
 
Evaluation
 

lIowe Office Coordinator 

Short Term, On-Site 

Educatiun Ecunumist 
Educatiun Anthropologist 
Gra.l'hic/Print Spec ialist 
Other, as needed 
Outside evaluators 
ScIence and radio educatIon advisory 

commItte 

- Co..uodities 

OllJECTlVELY VERifiABLE IIIDIC"TlIR ~ 

Implell1llnlolion,T0'11'" (Type and QUClrllityl 

4.5 work years 

4.5 wy 

4.5 wy 
4.5 wy 

4.5 w)' 

3 work months 
4 wm 
4 wm 

10 WIn 
6 wm 

5wm 

Radios, radIo production equipment 
and materials, science education 
equipment and print materials, 3 
vehIcles and operational costs 
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MEANS OF VERIFICATION 

On-Site Visits 

USAID nnd contractor contracts 
and repol-ts 

USAlD and contractor reports 

Procurement documents 

IMPORTANT ASSUMPTIONS 

Anumptionl 'Of p,ovldlnll Inpu": 

redlllical consultants wi Ii be 
available when needed, with requIred 
expertise, and abie to develop a guod 
working relationshIp with host coulltry 
counterparts. 

Commodities wIll be procu~ed in a 
lilllely mauner; budget esthultes are 
reasonable. 




