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FOREWORD
 

This is the third and final volume in a series that has described the 
work of the Radio Mathematics Project. The project was established in 
response to what has come asto be known the Congressional Man­
date, the 1973 amendment to the Foreign Assistance Act that direc-ed 
the United States Agency for International I)evelopment (AID) to 
focus its program on the "poor majority" in the least developed
countries. In many countries, the rural poor live in remote areas 
unreached1 by essential social services. For the past decade, AIn, in 
conjunction with developing countries, has been exploring the use of 
edlucationial technology, and pairticularly radio, to increase the educa­
tional opportunities of these mural people.

This book amply documents the success of the Radio Mathematics 
lroject in achieving its major objective of rmproving the quality of 
mathematics instruction in the primary schools of Nicaragua. As the 
book goes to press, the influence of the project work is being felt in 
such widely dispersed regions as Thailand, which is about to begin
broadcasting the project's second-grade lessons, translated into Thai;
the coastal region of* Colombia, where a program F(r disadvantaged
urban children is about to begin experimenting with using the tapes
produced in Nicaragua; and several countries of Af[rica, which are 
going to continue the work of tie project, in language arts as well as in 
mathematics. 

Ti us, our hope that the project would produce a methodology that 
was generalizable to other countries and to other subject matters has 
been realized. We hope that the timely pl)blication of' results will be 
useful to both pro ects and people who increasingly are concerned 
with the quality of the educational programming. We invite your 
comments and criticisms. 

David M. Sprague 

Office of Education 
Development Stupport Bureau 
Agency f'Or International Develo)ment 

xi
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INTRODUCTION 

JAMESINE FRIEND 

IPMROVINC. 'THE QU A. ITY OF I NSTRUCTION in the primary schools of 
the developing world has been the goal of many educational projects
of the last decade. The United States Agency for International De­
velopment (A ID), th rough the Development Support Bureau and the 
Regional Offices, has directly supported much of this work. In 1973, 
AID asked the Institute for Mathematical Studies in the Social Sciences 
(i stsss) at Stanford University to develop a new instructional program 
in mathematics with radio as the medium of delivery. Moreover, 
INsss was to devise a systematic methc4 for producing effective radio­
based instruction that could be used by any of the developing nations 
to improve substantially their educational programs, in particular, 
mathematics instruction in rural areas and small towns, and that 
would be both feasible and inexpensive to distribute to such areas. To 
provide a context for developing this methodology and to demon­
strate its efficacy, the project was to establish itself in a developing 
country willing to host this innovative project. 

Nicaragua was chosen as the demonstration site in 1974, and the 
Radio Mathematics Project established an on-site office and com­
menced curriculum production that same year. The first Stanford 
staff member arrived in Nicaragua in June 1974, and the last one 
departed in January 1979. In the intervening four and a half years 
the project produced four full sets of radio-based instruction (for the 
nirst four years of primary school) and developed a well-documented, 
systematic methodology for the production of instructional radio 
programs for children. 

With the departure of the Stanford staff from Nicaragua, the 
experimental phase of the project ended. As the continuance phase
began, the Nicaraguan staff assumed the responsibility for continuing 
and expanding the project in Nicaragua, and the Stanford staff un­
dertook the task of disseminating materials and information to other 
developing countries. The Nicaraguan project, now completely inde­
pendent of the Stanford effort, is carried on under the auspices of the 
Nicaraguan Ministry of Public Education, with all funding provided
by the government of Nicaragua; the Stanford project continues to be 
supported by the U.S. Agency for International Development and 

Xv 
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written, off not against ~he cotofpouicin* ~ss~r 

icaragua utagainst thie cost of developing the ytmfrpouig­
-sucomae'rab 'ada ul a oey speritto~Ward~a higher goal, Asmentoe aboe, we would have lik t'hNeuiraentdeso 

a-rimbeofi~tresingand iinportaint issue~s had the funding beenavailatble, but we were in fact ampl~fudddfor he'major endeavors 
we eecharged witn. 
Tme, too, isan invalIuable asset insuch projecs It is freue dy not

teC'ethat 'Wk people cndo ini one, year whkat it would take oneprotw ertoacmls.Withi the, feedback system of lesson 
deveopmen (escribed inca.3, a sizable crewis needdtopo 
nee toe to)iu to proble

'fr 'c ioer~' yer and 
, <ythere 2are Yno rcinlpsiiiiswt the feedback system


(Le, tereisno-ay f' sig fedbckto produe ahalf year's
~riufi ,i a"yea. s nsfeintof the 'imeshedu~e,'Which'we 
IF
 

~.uourselves did'not conl:urdestadnti after theebckryse
 
waeldeveloped'and- in operation 
 caust1 :us -to'nmake a drastic

change in the originally, negotiated time, shduii: dur'iit contrat 
called for the prfdcuti An6ffsix years of cu'rricui'~ matei-lsA1 *hichi

bw er o hve accomplished by, doubling up, produ i f'ter tfirst year in operation. As'a"Yesult of our: ex~ri' the firs wo',
 
SAAgrades, te tontc w.renegotiated to allow~oee~'0''rk~ per' 
 >>'~year of curriculm.,,1

Suharenegotiation was possible only because'of the~understand-Snn uch rtth project received fr6&'i ma~ rs wi1nt~andagsupportins thee in 

~ 'funding,,agency. n it~was this understanding an&supportinal
 

aspects of, the. project, not>,sirnply the oine mentioned-that wasthird factor' n-the' sucj of the poect> ' 

the' 
<A.A fourth fac'tor was

.s'goals of'the. project and 
the 
~ 

particular ,mix iof practical aind theoretical %t he pe einvolved. 1vtws',not smlya
'reea~hprjec bt 'pa cing~aas' 'alsd ri solid, us~able~ 
prodct.nlik may: erch,projects; we did not use the Nicara­

gu~an students p.ure y~as experim ental subjects; we gave as iuc-in 
the way<.f imrove educational opportunities-as wetook-in the~+way of data to investigate hyptheses about the. process and product
of educational interventionis.When we left Nicaraga 'weleft behind[>, 

A~us lsed at
~, a set 6,f~ ducationl> maerial of proved value that could be 

*.. almost,,no cost to improve the schooling~of~ t rhnrd of ~ thousands -of INicaraguans. And we took with uzs 'valuable data that 
could 'contribute to alntosan imp~roved _understandcing of'the 

*AgvA< edlucadoal,pro~zcess, Anad finally,.w eie methodology thatcol
~'~~buedto upgrade the educadonal pr',cessin other places and With 

other subjects. 



IN RODCTIONxxi 

Fiall 	, thie fifth -,factor"contributing to"thi"es'uccess 'o ,the projectyi ,-:.e
was;the realismw *thN hich Ne approached thdsinof th cur­
rIculu pakage We did :not, try, tojim1p se a-ne mor7-different cur
 

iurn upon the Nicaryaguan system o6f public e"ducation etei
 
edptdfuse and esoteric in-struictiona l g'oals. Every topic e­

*10iaI6ught 1was'defined in 'concrete, eha ,orallj -,'o'riented t'erms. y~apply­
ingspecificgoals deriedfro ie men Ministry 

ouEucation we produced on r 	 sial miahigh 	probability of acceptance within thie establishe~d system.~' 
W~arie atte n of, our involvementwNitht:the proi-ject' in-1,'''

icaragula withi two regrets. The frst Nas that~e had not pushed for.
 
naitionwicdlei? pIemen tatio ii o -prqJe c t -Ies sons earl ier in -ci r, work in1
 
Nicaraa 
 nd reated to d~iFSt, was'that Ne hadebuilt into-",
curriculurn development. the, assumTption that the; project" lessons-,
 

oldnot be used' niationwvidle,
 
Aoriginally concei'ved theproject
epmnc 	 t l o pn ly devel 'w 

x er na t ,meat outset we did'not know tat we
 
Could teach mathematics effectvly by rad After two yearsoffield

experience itsecame clai ' i w
 

ent over, the tradr ce,l ttwou r, t
 
sa' nm , n inclependecnt anlssof,costs (Wells. &Klees- 197,8)


sohved that "lwest cssare o thnreg~te most rapid :imi­
plementation." BecaulSe OUI-COntract~was-~fun~ded speciflcally for re-I
 

o conmeeto expasn. theefb 
esa fondothersources of. 

't expan Iion.' -wevr political pr~bblemis

-and the ensuing revokiidon interfered with these efforts, and it s not

~clear that expansion Nvl 	 ;'idhaec 

­

goxekaraet 
benefit .to Nicar~agua to, have., oimenced, expansion Nvhile {oreign


ad-sr vr still available to help formiulate pl1)ns and'traih thi
 
ieces o tu re projects iarsortan ieal, ar
 

rng ent ol e ohv continen commitmentoexasn
 
funds even beforehe experimental phase oftheproject beins.
Te 	secon aseto'te'prgNY 

Th coject thatwe no regret as the,

dlecision ot~to design the curriculuim fo alongitdinalefect',"he

issue, discussed more fully, in 'chapter 2, isbascally. this. At the'begii-'

fling of.eac'h school ,yea Nv epar d le sons a'i~h hide awe ea ~ h' hlde a 
never before' taken radio 'le son.Tis meant' that we spen ime,
 
teachig t iand 
 how they 'ere uP7


Poed'to respond tovarious kinds of qustinsand tasks 'pose6d by the,,

radio'teachers. Also, we hadto~assume no 
more 	incomning knowledge :
than, a childN'Old have obtained, frotn' raiti onalinstructionte
 
previous year.'Since 'the children ho. had: 'keradAssisth
 
pre'cdi nig "fea r were significantly ahead, of hs vo r cei e
 



traditional instruction, thle net effect was to Iose the yailueofdiuildn,,
on,, past ac1ti e(ement., 11nretrospect, oe 4shouId have plnedff 
widescale use~of the lessons and thei orke aasit~~~darthtiwa oudeed to'bring itabout'a Soon

'cea 
The' project, and esclially' its' concrete product,, th r-Fadio-bas ed 

a sitwa tat't voildb~',dvantageious to'do' SO. 

imitlieiaics'curriicujlumvawas,su ccess, butw see it only, as a,begin­
nig lel~ 'ko Utire projects to SLU pass these efforts',to imiprove

the quality~ of instruction 'at a cost t 11'at is withiin the mIeani ' thie 

de'veloping nations of. the woild, 
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V11h teQkvd: cocs sma11o h paei teoNrai 16oeunstatto 

_L~peprom s o rkitis eei aiy tofoi itc''ithe too In ri 
hapisty f te timo, ncss osee Ii h contqo thde geological and politica 

M oua7,Jis dVa ari ajhal borethe' officer~icopedin Ncarag-u A ehcity 
seea eieiia ra' Almost 1rio part of thiat ity o:f 400,000.aif ntouched, OPerO'Ouwnhabila its were killd and miany lime-s t1hatIinmbe-r evacua ted to' neghbonri g touw a.nd ilgeThe ~ andh~ iiIsJftcalsfa(f mers mozed'l earthqakewere shate'nng.'t thtetirne'thefirst Stazforirara!gija,' te n-ty aus illed uithi rubbe~renminiscen* lh~ ~e ofbombed cite show nVr14dVaI'~.Ii newsreels, 411houghi the'debiu-z large/)y cleI rd aIu.iy byth tm e iinodtf~f ciaragua, no rebuildinkhad been dor'e, and it i's ubltate

city 1e er.r~i~he sarredocalion.:- T.bul h
Poltca l"II ,,,dingere icunruiet and stable thefirst )yearsof ou reidne.,There 
a tere was a contt ng low-level brder dsputie wth ea staRicaiTh
'otaRicanbordr- 'disputehdad irpact')nth" trjeh'i

/?to Sa~n
I
If

ltha 6ltt I cos Teeu we' nnl oiemnany of theiol~ wl esdd alon thi oli trhJolzel gf
bordei~g Cost Rica cdnidrdtdi mseI yes almost a'uh-CsiaRica-n 'asNidopatguan'Teitoiisolated andnitd by 'the A'enirl Nicararaugvene't hy itee to radio broaddcaitsfrC6staRic,.had maycmeca da'lnswt thir neiht; ria o~ss"the'b 47 a everi4: occasio ial'esththeir'Ahild rento chi ols~ Mothehsride,-In'a n f§(t.' drraw'thise pepleimore~WJinto~the:kire Niaa4 ~tr iimmii6&the' goenintProvided pa.lerv.cestthrginesi'i tye cto aand col imunicatonseries, Thi'us" whenth Ministryy'fPnblc d'atfound«~ite(ihnuepce idil f$,0'teapnPiewnb the Radio Mazthemat­ic Project),' it' invesdht. oe nrdorcevr~rshosi Rt"n'~a 'sdtM hild&'> -

SByfar die biggestpolitil mewofth iwas the Nicafragudan ieolfidi/'hik revolutionNwas brewing eveni in'the second year ofthi/ietwhe ol6ajedguirill~s(4rmhe-'were reportedfmthe hills of northern Nicaragua. Itwa not untiljao a 1978 that the ;rvlione'xploded,
i"- -* w ithkh~illing ofPedro Joaqiin Caoo-iio fL'r-sa uspknatdrIletaopposition neuuipaper.Rotihg ad guerrillaiwarfare incr'easedin inlensit,,nmoinlg out ofMe hills 

- and. intIketr'eet: of the'largi, towns incluiding Afsa~w and Maiat", wo eralsikes~closed all large stores,:aInd uieefiwes, ~tc~i a mpsd n iitr'Ipatrolled the cityMil itpchekpoints were set up ataleisio aagaado caini~ other townsi bit guerrlla activity co ntinued. In Sept ember, nf the sameyear 17) Mfgtn
e~aae oail~lde revolution, which zmezintially iIn'by the reoiitionaries'early'the~'.'ifollowiing yeiii (qflerthe departureo6.4efa stffo heRadio; Mahmtc rjc) h~revouton left the in 1;ir inan ecoioic'adiidcial tu~milfromihich 'ii asitJere64red. 
Sometime$isa iimst'mally. We contine productionand &6adiastiig(ial'butfeiLdas),~ .'-although there, were many occasions when schools i fernpartsojfour experimetat areaw'ere~ ~ 

-. &closed because of local lighting, Even whn olere open, the school day was fen shorenied,a rd atena roped 
u 

nie ra at tcaly;A th iugh Aas(6k7, where 'th'e Project wslocated,7wasn ofI e'"t hotspots of ml litaiy act ivity, thefihiiniusuallocurrdin the~ontw awewllr7we~ fY~rom the proje ct o4Jices 'on the outskirts o 6r nyoc di4heitig bdieoe'ii~e-rl lve1. .~...widesprfead'to force the staff to. evacuite the officetemporanl:.,'.~~'As the schiool yeardrew to an end rumors that scheohiight be' iffiuially closedseveral w~eeks'~ earlier than usuataimpelled us to'embdrkoti ourposttestingprogram two tothre i'iek'earliir than
' schedulid.Als,sravel becam~ei~moedneoswtee ordi'aclapaudrga'School visiii.-w''' ~ '2 ~ A ~ orrConisequenitly,we (itdritinthela yea r,collect (i man dntay Weneefr"vlo h:is

sitidesuwe had planned.and the early potetik-rir d' uosw gisi
g~~Cothe. years smewhaWquestionble."Howeeir in sum, e' isorosJwzhwasrmablyaus n~CdAOxwht may b/con4rsider.d the'bloodieist reibltio'nfeivel thsz f h unr)ta a'e 

i 

place~~K.meri-a ir inthisLe-e-i. tn*' 
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THE RADIO, MA .HEMATICS: PROJECT' 

"Josr GonZL EZ 

re'eyl 7
BETI,4EE 

tica Studies inthe S cial'Scienc'esti MSss of Stanford Uive
thle", Developm'ient' Suppo'rt 'Bureau 'of-tile United'States"Agen fo 
nr oert ( 16) and the Qernientof Nicarlz

esented by, the~Mtit isti-y of P1 icEdationiM, ollabated. 
inedevel opmenu~iofanistt. ''nc gr'amru~cse in-tlhe pim
 

ry Schools of.NicaragUa;' This chapter'pr~cemen a his tory, of that coi­
~labraton. Theifirsy ection 'discusses the "Iegilative''and cpnttala
 

V 
JNE 197 SAJllD DC EM BER. 978,the Institute,for Miathi-, 

ongiof tle-Radio Math'emaic'P noe'ject-ofprxgIiatic azd 'theileto oofjeth' 

NzcaraIgUaas tile exp&Finieialsite. Se'ctioins'2 th r-ouighl- S'
summariz'e
operations during the six school years (974A1i9) tt the Radio 

amthematicePro -a
 
"the-Ra'dio'Matilen)atics Project is''presented irj 'Appendix'A.) In sec.
 
tion 8, the claracteristcs, accomp .i...';lnts -SO
liiies sltlonS
 
of' the: project staf ae fcssdr
tile projectS- hitory. 

1. ORIGINS OF TH E3RADIO -MATHEMIATICS PROJECT-,
ed 

:,ieRadio Ma'iimatics, Project repr~esents ,all early response by , ;,. 
tehe United States Agenc for International Developmenttoagrowing 
CGonigressional interest in the problem 

f es: diUn iesnalgh 

InVeloingcoutris.thenwpogir n o ineC gressional ,conceomptras ebodiein 

iMssscotidUCLS resea rch dedicated tO tle 1impr)OVCHmeTnt orpro)Fdulctvity and quality
Ill Ccdituon. Foundcd intI1959, it ha~fs'TCIedi'r esrch on CO pILt -assisted inistruLC* 
-dol ~it)anithi-stic and reading a cel; Iogset theorandfIg
 

ngtiges at indcrgr'adtiate Iv mathematicai lerning tIeor,; an theIu
 
tech')no16 caIiiics fn0ter~ iassr'oo6m.
 

-.'..,, 

A'.4 ''p 

.
 

A 



Forignl~pl ssistaneC fi7 piolyce~h''~Drc
i lt -ons " Ii s Do , mo ng o t h oIi i c e L" 

the iesLoo llon the npimovilevel 1i ned ocu~~~~~rricul urn aIng~ctc tecigDet"sa 1011i Aaeias 
zlmprove teajlchI, e .rii 'III 1dIon& G 7 jo. he Radisofv (Sai syems9 

S,~ioa tWo~sO~ 
o IateaIi her dLl;iii~"N a'; !",TOvey-c 193tfTh~lsIsti~fue si, c ren9ZIfnf
 

.. p 
 ofe toiiah g emn 
I 11Lifi"ThRaI'OjeL hIihz~tc~rjc >Sthe
 

managedtIhLcrone ICl c
 o~~~~~~by oid vcoin ieitistodip~ iilhie"Cvi'
.s Collin -of 

S th. sgrS0~emtc 
l idialt u6ii ad t oees tl andli, ~is pcfi call ob1gte~y~~1Mssstocmee Of'eizolvngl-uectivsl 

ra iiof S ucation a iidjc iid iIoo * ef IIcibl'lriio d~eoilfcllr adeveo eingountry that 

Dahes ap ic oolg diforI(r) paodingl ins onal a~ teml 
Th'l c ris~ onil C0era bnsCcif~eo; 1lINIgocsciical lydieonsgaes 

. Deeop~ andItest~a cost-efanctiveupimg feed basck oF;ii mahm 

. ,'clbIIId tdevelor-ig: n'a 
ecexandi-rth 110 1 brojccminim fudtet~wih 1) 

2elop velop aim iithodrc t a feaibleci) adi o-i cat onal I laeffeciveobecbased On~ iheiadan ie 'fcrpl-ilte ofado atemis Prjet erles 
oth6er~pevelopandIn tonae'~l un resac ohrle ccurrveemtlyl 

'eIg tHelbuidCatpoalities inst;itap p~cisiution of'dafhh~cleo iliv. 
col)nt on i u o v n xp rd d e~~'oj c it 111i a F l h l;lssa c -i x e m x e -s 

IIIsum~ I y th ojeties tieof Rili Mah m tisP'qe 



~S'IIrY R DI !JI E m r ISs 5 

itefecioPr1f~t I 11C r 

IiR i im c rc t I ':c lnraS to mlost ,t~I wrD 
did~~~ieii i s requ[ts' t lyV fo ,assis [i lie:~nte tile illiiai 

con11t r Cui r:IreecL) btw6n IDan IMSS St 1ilaIted adinIi 
prc) CtSkan propriatr1~c Sitle, o 197 i eiI 

hIIS Lor July l973 0;Fo ruI 1 of dIieC Ra d1 ioM dei111 ttIcsI'll 19 74 I 1,()
cct1l doi ( ) I, he, 1CI LI1: . of a"iSt1n1rd project taf, hatc1,; 1t 

i onl o*~a 2111Cmd '0gUlUtbi eeperi Imni the jil~t tcmtil oSol le,(I iemiiltlicnmtics les olns ;II GalifiFniise.arei;$et' 

-I97 )L'd e ths-11" 11th'a f p i i~ti itfps i tO t ii ce of eRnCfXp io Hi M stcs ,; 

i ls ocorhr-II cettleS ces II1C z,~i ,'fl ehlIic~rm lini~ 
I vviiOI ii dIi inte 

Specific;alk, the 1)1ojct St; I sought. ;1a~ llr estI C i 

Ilit tictioil wi dit it iec l t Orf'its Oi educaiiqnoll dev'eIopinlenit
V p~lns Ally poteiiti:1l llosL o iryto l berq i d to enlterinto atImpaiiiership with theStmilfrd stl~l pkling aiqpcauiig tile 
iz prject. Inailditioll AID4'e4jii?-eddlth'te host Counti y coltiiute

h~othI 1,1 tiVti 40oflncial,1-1d alIn i SLIppoi11 the pi oject. H-oweveri 
becalseSC6 The pi o(jccts MC1 M tii tr 'Wouldietllilt lde11OwtCO 
inot-be ;tked, f'riticomimA lIt~ot o Cdd(0 C0111ie the jpiojecL~e

pilot stages (Sea l e, 1979).
 

lie St inio pmccc FO~a~~ aCIIstiflT d~eveloped. tile foIloili LI 

qutestionl 't rii te nClectung auitabimle expjeimeintal ste
 

'lte 1Ihs~gnther I ce' ( I , 1
T 

$~~~~~11(cpnuI oeschi W'eteSanobuiltthep U1 Tfiii, 
icumi c~ il id 

A (C~Cl of i7ecos ndth 

2. Is ;Ichool p.l i othei ide i'cd 1w1t Itineois (li phyilh 
i'~~iCllt ilne~t~ppofj 

)it[ tile Sit_ elcctipn ile~appaIl. to piroce9s is p~resentedl inl Sc 

ThFtC SiteSCC~il teet wIeMde to couinties inl Sothiclt Asi.,~'ilipsC 
LILaul Ameica ilid,rica. The visits were conduhcted 6b>Piofe,KS

P-It-cktipes pinlcipllinlvestigatlor or the Radio Mhathenvn ics Proj­
.&Cieal.Drctor of'imsss, r Bimi el-e Stilnfoiri cooi din dd:oofpie )ject anid Senli0r/lC'caich associateatmImissiiindDi DiviclSj ic'a Ilie in conuaric officer ill char1ge oftle Rildio NI thell itics 

9 "4 

1'v 

,~ vV 
a ' ~"'np,-,: 



b GO NZA LEZ 
Pr j i esme Triend ,selectedl as pynjecL di yect on Pebruar

1 741 r~e~ e) S,p e ii t Sit 1,, 1 -seIectio 
veloutries, in t es releC" ara 0o di' cve opinig 'wod

ep1)rc ~d Iil t rest in1lea rwri 1110ore abo prpoed pro40jic 
repSIond~lig t cable ent t tieiv local: iIIIImiSs~I'OnI The couniFes,"te 11111Souidlhcast AsiawI: Ie!n( 6oneSiZ the Phip)iInCS, outh7Vet 

Mill)~beall8I'2Oan nJBai n c931994:d97)e inL id V~ (nilconre leriec 11Africa~E' Sait 

cdt"em i 20,l.1973)ciiils B razil,6t bI4nV i,lve 11 6-20l id oltica' 1S9lI'~i ~ ic~olrjc :Nkis nei lA~hetd r6I'o~te ed ca 

,Il CIccdiiClungI ' ccoi;Ircaflged.'a
iSeto ofllNwaag asPoje [ct Ile f,: tl . iI M 

4 9fll the2 
SI0 );1 FxrSsedI'C atcptngoingan de IJ)le 
opc- ojecit.rietiedl &W CoF~CJ 1(Lttl (~c

0nterescnty c101d 
c(luin1d lc the rgih OI~cIeoret wic Ibi rjc 

Oftn 1 countriesri~ yS Sehe, Spraeed , rienid,­vikas~acite n))S 

six exvopounes, A niin i I'cabotn~iterest Nhiiatin an withl 
C~~~ANm'S sientiied 

c'tolldu~i l [lie'LcliveIPs'I~L;g OfctieBud-Cilegt C IgIIS
SaiTWO~C',lt.is aan~ Il Nite,Il lie Cheeciondl 11cusI Ol 1a1held 

j'Pohci'L17-)18 

pc ie ,tI1 llnoc 


1 1974Ni tdqiehhoidimoIin
Asua~ rst Itcuon,(i Si~ iesctio ess, I pof ,.(c n i ials)1;

ti ill ih of"eTechical Aiasin t cci 'fill labil of*1)slettae sichoolsu, 

gA ~fieS1 of1 
itsOl 3Ml ibihtiy.]97.ofisonnd-va riated (I cuthi htculmI I iibit 

of' pOlbiliptoj"i,1clif'f trlenuftcr auilbt of' smiia sevals
ab0'1111 W6iIdt Ll'cofItdie Icucljo TuSF" ogC'(SM~ide ii til ilLwcs Ofu 

r'uill 'Iard. rlhe Ireisetuativc luvcI 2of dcclopileint and)(size orj [Ile 

cot I I ' 
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H STOR' OF 'RADO MATH'liEMATIC'S 

The tntatveeectin~of'cargua as: IthIe projectfr, hoc o 
theho conr wa S O111f icommuncadto its IMister. of Riblic Edu­

tion" onea' ras isi 
rch6-5 194o 
'Ih nenoations ivere rnSae asio 

ta"Iunor suffn) " hI ouldFbe orcing 'at the prjc st.h 

ents for personnelndeadio theoi 
had e'ny !CIOL1 Iuiii as tqb Vicaraguas suitalit A's) a', ho16t, countr

Iis"olWupvst bc&t-aff fi1d 

m.... 	 facilities areas inh 

a;ised(I-n t-tP t the, Staf'sd 0 1 
I'cision to locaite therjc inicrau.Te selection o6' ~ thproect ie 'asofoin~l arageja.d by Xpi I'DocaragUZI 

11.11i ghem~di~hh fL ra i Stan dst F 
recruited, smerah NicaraguanI staffF"lmmbers v'isited ocal schools, 

id 1'fi ch 1974 visi t,~ 	 i 
0111ldIete arrangements Foran experimentals ad o 

.tial demiographic (d'aaonNicaragUan,students an~d schoo s.An addi?' 
lin peiiayseswere taken, to Secure a proe~fi initi 

.experimlentall ariaand to finld housing For the StaniFrr~ ff and their,i 

~As a result ofi these. negotiations, the piojIct wslated in the~ proyMaaca ofs ' ~fa~~~rcee 
proinc Nlsay,'approximatelyo 	 rea o ° 30 'klometers,southeast~o ana<
ngua. 	 The provincehas> isaana 53 qur il s i 

snalesLt of the 16 o ances 5nth oLn In 197c4 the pi c7 had 
-p,000; approximaely, one-third f th ppuati

t i
lived in tle of Masaya, thecapitaIof' province 
Among orgaizaonal tiers ,these negotia 

tions, was t C status of the' Radio Mathematics Project withintieexsting educational bureaucracy- , aN d'tfl,i1iara1 9 g 
pjct wouli fall adminisratively under thejluisdicion of-the Re 

uu1Fhan'dE -iLn Ii-i e~uatv ra de Investigacionllyo e"i itpl ,D e t 
EN liiiidict%,) e l establishled resear-ch .Ulmt w'itinl the 

f gd PlaneamientIntegrlo 
OfPUr IuiC 1i' 'File Offic, of Planning was-esponszb1e for all 

m icurrL ar, al 
mtentl projects (S6,e, 1979).; The Reseaiclv'aid Evaum i D~­

1. 	 atet a been orgaizejus bef r le -jec'sinVolVement in' 
Nicaragual agreed to Workcosely wih lp1rbject.'The Dire&or ,, 

lt 1tlraatiye responsibiity 
(Sal, 94) I-lowever, it -Nas the~responsiilit' of' the finiSeI' of 
'Educatiohto reqtiest the c6operation ioFeach Pirovia School,'n 
spector Iiivo ved: in th1e project. In other w'orls, work wou'ld be cool-­
dinated'centrally rather than by cooperation between provinces~.

VI-aoml
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]'ie origina1 Niaragn tafs "assignied o h a 
aI fnitics- VPjcwer lra mpl~d y bMhitya 

acclilet1respoa I c essEely adfiinalbfit orandtsuc irute staf 

iii~glethpe~~eriod' bt en'ell.ite Selection pnafd the ric i
clsI.nfrdaf. Much 6f the ini1tia 1'1iJ?epnIzyt$ oi- t yr,1) e NVO 

gr~ v c:11 to 6i ni l c 1cp t o o h e project 

Aror;'d greement1)ct3 een.'AI ando tleNMi nis I a ile,(
A)FlI I~t nllt, AREMLNYrNo,1-74Mwssg~d 

W as it eS11U usu1I in1thait, piil tts 
tI 1et. 1)1(j cc I is desgnert p resutt ha will~n~lo icO I ni ~ p.ibieehid4a totile ediatom svlf olNcI;gwlbtIil'I iccas~:Imodel 
Colw 116e.cotI Ift ics ;is well: Tfe fr ap lcto P1 ssylil is tlhe 
sylmf6 lvco i iIH111.iuiatc wirmsis expected to bek J)J)icl 1 
o.ote1 lbcc lmes:1dt te commtics 'Thei z~mics cur­~iculuiiv Imtcills. develope dduring I,,, cuiise (d tlie i)rojct 'Will 'he 

grclgto host the J~Io MItI enIatiCS .Project, tileMinistry
;nSSIMeQC a'subsihai'y irole.~ILa gi ed to aIssist Al 1)tld M to eStau­

thi i 'i; i eri, iit o tId Americ ; I de eo ig c u ties
t)110 f )utI tlewold Teagreemlen t anwelLieMnstyd 'AiiD 

(Il Milisryf'PLblC dtlCaltion JI% oope i g in this project will ;ldd~c" staIff and other suippoit Itoilc Ac~ietin ge ie ~S o~xr 
ingt1Out thle Objectivs' 6llis piloject . 
uiiy, a developing cmpunti inlitiates a pi)ojecMi 1 qests 'assis­

ta ~ccInlletiig he wlaic Objectives of that prioject h-0111out~,ide,galztos licnt-s~i Miity agrecd~that ihhhough, (tile.~pbojeCQ Vil he;I joil"Iit eFfoi1tStalfoird will bem.ujinal responsibility for~itsSt I c cS S17Icompletlon. INSSS dt Stai'nord, not'the NMinistr " was thle 

:1IIi 'ie.ting its Obluiation s, tile Miistry agreed to piliflide counifer
par/ sta C aiid Suporth111ItelrialS 170i ciii yihllg iii (Ile ObC~sof' thle,Sexpeirimental project. I-loxeyeril mc&&hanismi For transfcril Staff~
IIIXFeS~ilto and1(OUt'Of (lI)-jt na~lot clsusse' LeaIthe.Miinistry reandFinal authoizty over' Nicarguan SLTa member111sl 
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ne aiativel; ho er, rojec
D-ector' xriend was empowercditI a e Iecol nmei)ationls concern­

hMzisti-y re ta led conlt'O 0VC I'majol'deCillS aS'COsYons suc 
coent the m-iatheilitticah conlten]t. of th rj~~le eIsson isbae
 

IW NcaaMnityoEdct.ciriuiri ocat
coffia 
thN 1)1i an le~gamratc eCxpandede experimienta gI .d dir ib of0 


cfoltl)"SpeC :rage.'h t
~nst~a4A II atgreCCd 
project proved to be, sucessful, inl meeinCCLlg thle ecatinl needsl 

IfcU Oir die 
IICSOf, 

arageloudt pgen go 
encoopnitabeyod lhe pilot phaei.and etetsipn

beyonI d Lth'e ilimitedgeograph~icatl areapf, the e Jeriment (Searl(2 & 
Gonzilez, I97),T&'Niityalso, aigr~cl to piovide' salarie fr":l 

:substas tat d n transming 

Mlost operatinig expenses were covered by St~l nf'O dtlfOL11',- ('lll­
ing mchaniisml that did nlot involve the MNis S e17 

he gi c of' res'ponsitibility and tautnomy gited the Radioportion''116ll a n ilir -'d:ersMittlicemitics Project staff wals MnuISulN for dIevelopmlenlt proDjects anld 
unique~in~NicaiaguaNl history. In geciazilthe, prcjcct wais free of' 
&tay-to-claydirecion by the Ministmy. The expem imental natum e oft he 

anlzior Nicazagan experienc with
stiudiolh,'l r"adio w~ere conlsidereCd jiiSifiCihln Cr the claofadrnn 
Lraile- paiy eLween Nica:aguLN1 11'cPSt'lio- p~ersonniel(Seaille 

jjldrl,,,Ill of teltlbUticeIn sumnlllllr, pmpl t6(h&SeCICtiOll Of a CutyIt 0oio iLllk 
tlle_ IZJmdm&MaJlhientic? l*je staff, ncinbeis were concerned with, 
the issie of' transftrabilityc Cottraltuitlll r-eCqumred) aIdIith F;aridiginforelcnale ' 

itoiganizational. nich~e ii the lIuIMeauIcrc Of' thelost country' 'Fie' 
ease(if 0 I t-,rC CIntsietmC t&O ed nal success of the, 

os1c 0l~l~i'yril wih owill th htNOl 
sitel: Also, Lh SCCmil ofa raiztoa rmework that was -not 
.Umlikpi. to thie hos CCLlt-' b~,1 - '~i f ieregmon 'and Of' 
(Ievelopig ~CI){tres illgenierall ;Wold enhan1ce thle prl-jeccs eVC11Itua 

tralselabii; n: Other words, while the' POjec ~Staff, desired ;t 

pject& onr eveimu~tIlyhbe selected ais the proiject 

-~anf~i'ibl i oeweMathemat_0cpp;rtme orgairizatuonal relationship bLenthe RadioN 
:isP eLaldtehs country, one in whichi the pm oject and the host 
gQlll 11HIL1 benefits they, w"ere 'hesitant to have'the 

lill~jechaatristicsof the projcct sacr-ificedtof& ii Lh1st
-b6FMlC' Oi the other had asws mhsie boe he11oj-, 
ect staff was cager to establish the' e in an enviromentwheme its 

welee goodIJ )Iil mIeltbth theseof)IcacS Of' succeeding.wr goo.s acmphs 

4~. 4 
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pqbJectiVes' cntributcd: SubtLtal
1 Ita to the eL uc so h 
Ra"~iMathmatics Project 

2. -IE,1974 S 0L, YEA R 

,hor~ginaI iStanford staff ,nmebes*othRaiMahmtc 
eln~er in ea br adasig.Tha t anicaragua idd 

ariveApiret Ma 1I__1974L,bFrendcI ja 'Ilsone atened 

'Afordcst f1 e be s ari edN i Jun -19m i ae o 

lan-6 

pim sal esta~sin arprc recruit' eirig 
Wetf orilus cNf'r revr Y0alt 

t ofice in Maa ; ",-in, h 
lIhg~al Nqptigfciis, mor ,ever 

a Na l ',17) Fiend 'a'id' sd nsai hen d ofAin
thae 7 holayI& ID a intoI seet*~'iia ~ O~ rint a on j den s 111 ch os 

1%'lot-t h~et s imeradib 7lessons1 O'efa L0ragain 'fo dil rIo 
-o&oFtIs ,r*r',, Md Ite INcrga tafmmb* pc" esasidtteRdoMteatciro&~ h ii

benor te arialo te stafodff For d'e Nia anstaff 
~ni~h'~ber~saiL~d wracfi~iiayvrilin of a0. mahm' Tdesigne 

achivemet St stuent ,he tstetwas ttet fr fl rad subseu& 
arrzedg atacariguNucar gtiandstaff inemi trsHowever, 

0 downosn saa arrangd for dirin the 

SO'l Ofctalethistwon, h a hee-boi ']edo byouse nteotsit
 
o)f'Ml' tlal~fi ndaO wtl~ nSL
 

le anf dst .'r x m l N crgllgnedndesiar cioIa r,l-~rus r ebruarn ,LhrouhNvem&I 



IS~OR~ OFRADI'OMATHEMATICS"'.1
 

staf emInbers. ni'e'rthe IISttute- thiis b
I -inneeded om or 

FheNasayaofcCai ahm'is rjc0. 
ff OF th 	 ad'N 

; 97'.T~e )TJCbrjuy 	 1 iceaas I rnitursIle
Urif 	 e us d d c rd iapllazad y'.; 

keypunch) hahadi& 
ato , ,ff eon W

Ippotd6Ve -u~t~ 	 basic,'mrec
Ae q uip m~~ ~ 	 ~~e~st ~ idytliva l b e i o al r d o st tbii ~ 

ee le PehcCe ffc dsaie"Is 
for~~~~ duain~vcit 10 

al fie UI n l ay 95 l Mafnagua.provide ;L~ 5 

inMccessibl19744~1,011 	 schoolslle- f i vc~avs'lain -
Eabs iiga Projec LtaffS 1)r tT1 : t e 

(e.g. rniti0	 . * 	 stf mebr ocupe muc ofpthehitime 

be(, th rO la ie 

t-forraua anP Dai~~~~~~~~.JICI Usedh~i rcoireiooCad z acu 
eqaisiened 	 e­ asrchreadyava4la 
il n i oa r.5adi sa in st)~~i 

lpeNvtie 

Usedonfh e N i am s Wer
 

'ev p r ec i frpnome th UntdSae.T e lil 
taly Aer ca 

~ euca~oniltresarc as~ edcatoltestp rec[, ni 	 4gV ers 	 stf 

4t,slAable tonth project wohafrinnfin 

inNc a As 	 has bee decib( aoe t 1heintaVI tnodsaf 
COIISI~te])rc ecC0fr Direc or d o d6Ibl-,rie (Wh e as c r I 	 U M 

Specialist),Fil ~w r ~ lo ~ ,a d S~7R d C rD rDi-,"rT ~ 	 PrOIo co 



12 GONZA LEZ 

Beyon~d'thle-NMnistryexpers whojdined tile project -at ile o I-tste, 
allCIArriH IUen ICo9~lplll and scriptNNriters were tr'lir'ned bf the p)I.oJ-2'
These training s proved. to betime-consuming, btiwi hin 
ayear, a fu' f hiNcaraguan staff,the: project had 
Ih -sonne pii~4roblems ivere less severe in classroom'o Fbevaltionl 

anhd teachrin gAfter euly-probiemi, production fOillsu-re' 
U0o1,1, ma rils (e.g. worksheets, teaeios gudes) rnothll 

moomtesti ng N ied 

1yvBtile 61 ( of' the f1rstyea r of Operaaion there were 23 Nic'rnun 

tsl'cIdiig'[,s i .... pport staffe heI~ 

h id leaderofthe administrative, Curiclum developmnt, 
roomand:SUpor taMs Tilon waeadeirof the research and teacher­
ainigt sand Led tteamwas, leader of thle produ tio 

guansuserved aoof thenatioil s 

counte rpart to.the'expatIiatetea1 
Pot-testingofss 

The months of Septemhber through Novembeir974(the endof
theA974schol ear) wer~e used to write, recoidan iotts ef 

six raidio lessonsroi thee1975.'schiool -year. Prehinary. information 
Sabout Many. aspects of' thedcesigri of radio lessons was obtaiined from 

the' admiistration oF thlee'pilot radio lessons tofl-raecas 
'rooms at the eznd oftile 1974 schio year .~ 

PTrepar'rion ofz'tnc piiot lessons also gave the staffan opportunity 
to iork , iiLin ny>of theprocedures: hLW6d be neesr for~~$>:Y< ,prodliing'I.oes~ ssons:on~i tightfscliedtile.,Initially,adioLessongs ix~r egn~ytd~twko lessonls wer 

2"wiitten, tested i. three lasril'is, a i hn1crn1 elit 
~'' Our Moie lessons, were subs ,eque 'ntly. produced' All' six lssois C'oln­

prised. tile' .set lof- pilots lessons given In six, classroomns dur'ing 
November. 1974. -Ti,,la-ceisc~td,~i of these lessons are 
Cdesciibe'd in&detail i&'Searle, rien' aind Sippes (1975) 

~~<. ~Otlher Research Acliviies< , : < ' 

I 'In~ddition'tothle establishmrent of ,a proCjecCoffice and staff, and 
the clesign~and pilojt testing of six radi61sosns,,thleRadio Mathemnat-: 
ics Project conducted several other s'h jlplenientary,,.resear-ch ,activites 

~ duii'git<2 iistyeair in, 'icarhauaadninistering~ a ima themia tics 



aciI eenIesInt ain~eh a itdqtionnaire tgC fnirst­pgrade. teach r an stu in iedtriat f' eeito n 
dropJ) ut -inI 1 For'theicarl gua.l Ietai s ab ut tlie r-esearchacite,s he re renc .a theed~ li hp~r ) ahmt 

"cIICea IeeIzit te Lwa s ad n i,Istered 1 OctobernI Noeme 1974 
tofrtrels. Velap"p)11g Ihis activityurg late,October

an-11d earl] 'N6 vemIf eI,-teacI IeI'(IUeCS iOn1na Ires were GdIS LA1tiutd to,anid
interv iQ con Ldcted WI 4frs-rdtehr.Supmnar
reseacb wtiviti-cs ike theses woutiI 1ou rUgho10 1Le history o0 6fdi 'Radio Matemtislroect In' NICarguF 

PHE: 1975 SCOO 

JE l' piais hac~ldGI&I OI thlefisgid uc-ii ogramtFinsti 
egin~dufring t emdl rte 974 schoolyea butf the project wa-Is

~unab~le to begi producing less~ons as soon jas thle stafflilad hlpd.Th 
~~eaimandetblishlian office, I)d t I't~da~ rectik anItr'n

~stffInilbrs had been, underestiiat d; T IL,al1t hough'Stanfr
&Staffme1Inber's aIrived In Nicaragua -ihne I974'"it wsA~~t1 

oftilsevrit nint shoo yer)bcfre hepr~oject was able to beginSeri,10US WorI' I ile witing f,lesiX
 
Curicuum
eveopmnt.Cull'iulull evelopment and planni 1ng,f o.tiecpening f cho occu'pe the nilits before mid-Febri 1at y~l195 (the opening of' the 19 75school yearIn'rIIicM-,Igua).- SiXteenII

firt-rad cassiroomis were selected to' particip)ate in the initial ex 4pjerimental progi-ami Radio lessons, wee no 'initiatedl It tile v':'r 2starto~f(he 1975 scolyer howe%eVi%;I stea tcil rjc Staff decided to 
p'rovidetthree weeks of"readiness" Iaterial to prepare childr en to ulse
worksheets wd to faImiliarize theml Withthle VOCabulary and response
Modes the r-adio would ask of~ thleiiz.-

Durinlg tile first four Weeks of'school, onlyti',wee (istadf he~fie dil -y~heeadzo lessons per.,ek(ilsta~oth Fie ',lly lssons planned) wce presented totile4chzldren. h inexper'ienlce of tlieproject prodton suaffprecl tded 
til pssiilf. Of, roucing tile ive lessons t per week.Lesnwr:

'not. prprdidaneas eas of'the need to resfrond rapidlyto expeienlce wi t)Ithe ealis lso.Hw e-aftethfl ou
 
Weeks, ',adiO lssonWil IprodUced for "Ind~presented on each school
 

Because of' the C~l)rimeC1)iu 1IML Ftl fligdCO le 'diitonal prograide
N'eloped duringthe~ 1975 schooyeatr, alrai es wer6 e ci ded ncset tapesI
and pi-esewled inclasro11s using 1)ite . lc raitaP'' rc''ord(eisrsathecr thii brodca-st Vidi ,. id r 

-
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aYBy theendof the"75 s hool aryino oveme, 
lessons,hdi een produced and presented to the children 

Teacher- tra~zining Proje et weekly for the first mloth­ltacer 
Of' scoom6lalnd'liefre 'alfro iml'ately'once every six week 

of* teacheir- rain1 was, ~designedtnta0z CCssi oils to -acquiam 
teaclheirSith 1hC puI pof' theyr pr jet; help theme biecole Oriien Cs 
10 hirlne teahin r~alw' th poject staff and' tachers to 
Iete inted explair listiI aspect of tie 
tribUtipla1l colleLoiertOf +classi Obse Vatomllatl1S, oM
schedt-1lCS), piesn ;dgtigi to~'sig rad

J -skel spcii thici'e projectdesspnls they"teheilw ae 'tl+hngWe Lhei 

Classroomoservat. IemeMat Imaie staff 

sitics t 


e+curo~ u bsrvc oject ,t ber observedthe 
lessons daily illsixclassroos doa" 

onahristudt ,bwoleheetnlw sfveofei the 16 
u thelessons as ,wie+reiseied .'ec6isctd lessons regUlais si osethat 
PV-6jclas 5er eoliNatio forms were used by pioject traied, 
l:i ri'ulueme s Io neri of pofson; l staff', nclding

~tile , m1117ClnIdevelo6p'er' 1the Scriptwiitei s, an-id thle: radio 
p)roduLcei--d irector we're requii ed to visit clsibnso~ -gI,1 ai 
to gan.a.nore cotheiete Under standing' oftheeffec t Of, he radio 
lessons ihtclessoros ed 1976a sr 
observations, together with t la examinations. forimanced akita 
fioristudem worksheets'and tests, stimulated changes inh radio,
lessons.. gp e,,ra a 

Sun ativ.e evaluationi. The firs-ri peet W~saMdfe
Veslllofthe Te61 of Basic(FriE.xpenenceS:o (TOBE) ItL was grvew to 537ssroo,. 19761tr1976 nek squos

,dir6*reyi expe In early Marchrmrientaltschools 975, and to 

a cnocolutevnsnorhools ee,r 
Ay October and 

26o a dls ts- that elected 

'ear ly Noveif'A), te prjectstaff adnministered otestorldny 
seetdfirst-! aiidleconid -grade classr-ooims, distributed, teacher ques7

Mrfiatrnaltse no.reiiad n-i the. npoectoi: alyArltionnaires,-anda cornd/ted teacherinterviews-
Project expansOn.In May I 975,tthi suggestion 'the, MIinistr;Y,

-six classroomis in Uhe nleighboring province of Granada were in1cluded> 
~ nthe alreadiy expanding experirnentah 'progi 'n Radio~lessonin 
Gr aa'col were used without direct' superCIvision by the 7projeL 

.staff. Materials were'delivered..to'the School Inspector, W1,iltril' 
thliemlir to the teachlers. inve int-,pogram. The School#Inspectoials opovvedtaceiianrng e pii

lspcto-a raiin withhrovde: taciu aferconsultation 
:;~-~~&~.~teachertrahmin staff in- asa 

http:expansOn.In
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0 zs Porniati E aWlatin 
Fs s-dcl ns presented 'toi the" chilIdren in1'thle.1975? school 

ar i~ ~copaiedb t eet~-he i orkshees wereu rk 
lle~~~tedat tha en oec e nad alyzed hTle i, okshe at
 

to ethe rit thle "classroom ob ecrvati onl d s~ibed abo e ierYCused
 
to evaluate, t ) effectiveness of the r__ioJessons and 110o arts3 ,
modif 


oleslsoii. esign htsee iefcie the :worksheets"nmdi
 
C;1 (CC thitiLhstudents
I :Sere not lerigcranmteailtopics

attertth project s soscudpoil
saffhdhpdftr

intrutio 7naddtdditona ndpractice._- onbyt6 in h 
errTOYS mad1le bY- students 'on the worksheets the, priOjec sta ff could- ­
analyze Whlee [lie previ'o sra-dio lesson' neec ec Iimpiroem .Tu
 
IehdI f isadana ysis o student errors We re the first -IS1, fSLeecok ,n es't)o. c ba sck th Rai Mathematics Project.


heexmiat~nofstdet~~oksheets as one sourc ofifrma
 
tinfr1-vsn lessons was abandoned drring the~ 195 schoo ye
 
IL:was repaceil by a syste~m of tests embedded in'the lessonsan

-If,ially, in -Auigust l1975;, by a syse oiif wekly paper-and-penci test
 
(The use'of embedded tests is described in chap,. 3; Itheuse of ely
 
papei-aid-pencil tests sdescribed in Galda k d'e Quiniitan6ilIlIa 1978.)

Wo rkshect data provedto lbe insu ficie nt for severalieasons. First, the1
 

radogae~rany of the COrrect anss a41inforcement Th1e project

,staff-~i cousqenyOld not be certain that the responses -n the
 
Worksheets accurately reflected -hat' the children had learned;- since
 

-hciden given.might have written the correct answer after it was 

to themn by the radio. Second; the Iessdn items aid not direcd:ts
 
mnany cncepts that had been tagtinp i slsos. hLs,'te
 
project staff could not'measure, the retention of, pireiously learned
 
maeia. Thsidth children were given so Much instruction before

theitrn r s teywere doing thejtem that theprojecustaff could not'- M
etrie how wvell the childi-n could have'done the w61rk On their' 

ow. iFuth,, there were no items -on.'concepts that had not'aredy 
'enintroduced. 1h us, the project staff could notfindOut how muchv"' 

~thechiildren kn'ew before instruction on thoseconcepts was begun. (A

mrcoplete discussionof, these'.reaso'ns is includdic
 
Fihahy,~vrkshez poved to be,-o:epensi. onsetha.&)
Fihzljy ' piie took'eet onss twith' itsmandate to, produc6 lesson'n~that'would be inexpensivejtouse, th~e 

4projec, sta ff recoMmended that ihe entire. firt-grad e instructional
 
program be1 revised to elimin'ate, the, use of worksheets. (The latter
 
third of ehfistgrade instrudinal progranm was,entually revised,
 
to~ b presented withodt'workshe'ets., Results 'f 'this.wor6ksheey xper­
imem~iand'the revisio o first-grad uctal prog-ramare.

described in Galda; Gonza ez,,Sal,&Fin 199
 

OilV 
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4..AHf976SCH JOL1, YEARZ 

Y.wj m~ajo r les'son-cle elopmnent tasks w'er~e unldertaken- dinrfng
IMI76de lesso ld gradle andl reVxsioi1,ofLofei~ s for the secon 

lesson~s for~.t lris-t grade..-FrIh fr lessonS werel roadc cast 
over ~ rj Ci esson for the 197 6school ya ntaethfdo 

1 616' 
grdls ~S I~r~ bOaCIdCa-Stat 8:30 A.M. an~d filSt-grade lessons al 

Oil111IL aebrtiar W, shortly after thi Opening of scho'ol.' Second-,! 
9 : 5 'AM. Onl Lhe nationalradio station, Raiofuoa acnl de

rdiodiStati N 

onl November 18, 1976 with the piesentation~of Le''on 25 o the 
second -i ade~pogranm to the fust-giade clas roomI (the last lesson-of l 
ciflasrms priogtbram Lessonl 150, was roadcst to the first-grade~c

clasromsctoer 976 nd Lesson 175 to the second gra ,eil 3, 

The use of' idio lessnwaexaddtthe11' 1IS durling 
wash e~the 1976 scho 9~a sonse'prvnexps of Masaya, Granad ,a idC,-ra z o. 

SThe experimental areai wvas expanded to increase thle num111ber of 
schools Fromi which todraw classes and to accommodate0 somleof thle 
teachc sInneighboing ah-eas who had expressed intei est in Usingthe,
pi oject mlathema-itics lessons.~>~<~ 

- ~ ~ The 1976 First gr-ide Instruclional Program ~~~~V 
-~A revised vrinO h 95fl'tg-C0J'g~l a SIIdrn 

2~IIL~Y 976 schl i .Egh iW ai ICSISiKWe ~jI oced:C to 
coilete the sequenc'fee rlyesos(tefi-tFiH hr'sof 

:1975 programn; ini whkihnly~thire lesn Insea uffvWCTsed 
per C k) The remin ls~lsWf oiltl revised, The proj­

fiist-r aelasroos 'urng he1976.,scol 
SIYea 1,o whCdd30 selecte ait ralln ~I'l-011 itiral aindiichl were uirban-
Ssch ools hiwMasay.ai, Granada, and Cai ~ sz' . 

k Leso mateials wre produced at' the project office inMasay.;~~-Apoximatel 0 000 copies of the wot ksheets and 900Qcopies~of the1teahersgids..~lthfihSILgzade program wvere prodUced and dis­
~tt i1 tdPmontlI'li (eaChe "idC WaTe 197 corII pletely rew ri ten.
 
S>tuden wikseets were changed only where pictures were fou'nd to
 

Ib ol'sng orwh~ el-rors had b'eeniiimade in the previ syesionl.
 
-Both \thfe teache'Ps gdsriutd testudent worksheets for the firist-w 

gr IidgiibznIwei Of1FICeC in the~ thil-uilgh theinspector 
-povince. Teacheis were asked i6 olleIIC~hese IM-teiials atth 

time they colcedte mon: v.paychecks. ~-­

'AN 
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11he 1976, ch eaj' the 
tominan :a greaLer" ditance. between, thiemselves' andI thie project 

teachers in orretto-s~iiu'la'te cia""el ,th~ie' niecessariiil -incre6ased inde-, ' ,, 
,pendence of teachesi iesaeueoti~grm hso~ 

two eahrtriig esiI e e e 'at heegiviningo thie schoo 
earI -,duLIing Febra and March o hIe 45 first -rade 

DuInl 10oC rojec staf memb~lers'aternpted 

19 76.A Iso 6f 

classes lparticipatingi h ai rormi 9fol fi .c ase
 
.I ere observed rgdLIJ-; anld sX cassro6swere tested w,eek


leThSL osnis~rdil ie nte -iodlbtwewere.peete 
,,Februazy 23 all March_29, 1976. atteeiingodh~chole 

A liid of thlie-197/6's'Clil'-' ea IduLlrin late Octobe and earl 
Novembier :1976' the project staff a'dmlinister ed posttes to 531fir"st-;grade classrooins.- A cbrn plete deciio o.hirtgaeZetn 

prga' n ~eul~of: thi first f~rmlal eVa1luation 'of thie"Radio
 
Matlhelatics Program si s Suppes, and
11oieSar]C'Mat'thie
Friend (1i978) and iii clhapteir "6 0h~~l 

The '1976 Second-grwade IIIsIruca onaIPror J 

Thle second-grade insrc'tional program was developed cluring,

til 96 col er Tet seodgiade classes in-the pirovince of

Masaapartipated in the cerelimental p6rogimi 96I di
 
Lion, _90' teachers iii neighbo'ring provinces, who, asked to Use 'thle,

scd-grad -essns'wrinci'6ded.
(These" te'achers, as ela all
 

IbC etVI~naWPces were not.pa't.of tie formllIe'al6ai6n
 
of the experiment, as 'tile),were not randomly selected.) InI Al, 
 some. 

],400 scbind 7 to th'e inStRuctiona I radiippro-'grdechildren listened 
*granis in ;1976. 

jThe seco nd-grad l essons did not~use student' iwo ksheets; ale
e'les- were askedito copy. exerciss S'r~ri thll'nt 

~the chaIkboard be -oethe radio broadc'st.Tile hi dre "uetei'~ 
ritnwok. ois f the' teachesguideoith

secoiid-grade p)rogram were distrilbUted week Iy., As wiith .first-grde 
t icers,, seconidgrade, tehei's were askedtOpickLIp theC, Material~

t'hemselves Rdis adopies of thei a~ ~ r~upidt 
all 40,teachers~bythe project, In 38 schools the radios Were shared,-
Withi first-grade classmns. 'EXCept~of~the LuSe of the nation'al -radio 
station rahrtancset tape recoders for playinig tile ssons, tile 
seod-rd lsyswere pr-esen'ted inl mluch thle saie~way, as.,t ie 
1975' irst-grade lessons.
 

Fortil sae reasons'as 'discussed' above for thle Irst-grade pro-,

granonl Fvesecond -grade c aserem observ d at Ca SLtW1Cea.' 

I-maiingclasseso n yoIccasionlyek, thle, aInn Twta, eteceraining 

"1d 
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s ins wNere_ 1hl 1.~ .Star ear, nlone sub­lhte tthe schol 

Pretests were admil]nistered to644 (2 conI ro Ianiiid 20 expIieital
n-g raej e in Arll7. 1~ CIrliae control 

ere iclasses e also pretested, a IndiiIich an -April',sIII.e fourth-grIade
cls eepiretes ted in A iilA 976. At the~en'd'of 'thIie) 17'6, schoo ITT 

y~ea I- CUring late Oc pberI-,ad)der ve Inbe r 1976, the. project stf 
adinlistered pa ttcsts1 t A6 'seconid-grad 2,IIiLd -gran 1 
I'ourth- rade' cla'sses. Re'sulS of these tests arep eiedilcape -

Radh, Broadcasl Diultuies 
Tile' ji:JeCt StdIf'f Lj-ina -iaiedlIS~ell 1J pa ~ rod'T'uCcing, 

acu~~ esnessonsalatn t ose yain forsea 
acualyboadcasting, (lie lso s prilliailyel l t)arIlsiissionl(e g. playing a lesson onl tileor~W day)1ordsipio gpecmp­

~tion~s by otler prcgrais, poe failurectad ilfy n fhaejill'rois.'Tle project staff' took seea tp oraf heee~r.As f 
memei~w' d to be, it the,i 1 0 0in morn11 to,

deier personadlly (lhe ccorr,$dte to the radio station ?and to seethat 
tile announcemenBswere r-ead it,thleprertieir-ga lsos 

i w!iiclveire 'ad~a'st laier iile mornznilg, We diSrii'Lt1 lpartICU-'
larly 0Ften '"VarioLs'u govern Iient. -offiil een tild, 1d b tile" 

end- thstrben hasid der asedjn seveit~' 
a thle tinei of' thle first- - ade Iessons,was chne nuefo'ddition, 
9:45 t90 ~oaVoid peemptions y poitical broadcasts, 

~ "..ithat~wer e mor-e likely to occur somewhat later inl the morlung. 

lul nliiof Fasifeedback CIII 

~The 1976 school _year witnessed the further 'developmeri ofth 
~syteiiai~us c''osevaticAi and performiance d'at (jointdy called 

~ eel~c)~lilesn evlpment Two componnt ofth~were affected y fedbck CtriCulumI aotnd th -esnst
fdbk conten lesson format~Obscrva16ions Were tile Most Useful sourCc of' inlf'Orrai,n11 'aboUt'as­

)C~ci-s of' lsodiiformlat, the pl-%gra[1 of' weekly prcitests~
' 

' 

Started late iril975 was used tocolt pe 0hade n 

menwa ht ijdmns could be corrected durinfg the'de­
mentpm 0iathatn *dgrm Prdcn lessons with
 

~- Feedba k~as~this 1scheme came to be 
 aaletightirerodu
tnon ~sclldu11i~ oseuitiy tighter administrative contrlo-he
project. (For I more complete dlescription of the to oftfedasye, 

fatfed-ksjte 

http:heee~r.As
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ee Frd.I'iendc 1976a ,"1976b),1976c, anid chapl .). 

ies 	implementing, the second -grade 

prgramstesting [IIrs hce
 

sie 	 first- andl instructiona 
and thro 

srjt ouvpei~ar ork oar thleIaff also carried urclm 

ihird -ade program during: thI 7 s~ er Idtns
 
the pireVionS School .year's, tile project staff d('istribulted qlUestionnlaires
 

Studcen_- di)oout, an lepi daita. Rzep~orts~ eifese activities -are,' iio _ 
avilbe nTilsoi andl:Searle (1978)and JaISon 1978 Fihially 

ts dition CWss ed to 2,000hrst­and Su am 
IFrougll fouIFLII grade studclnts ill August rdt100fifthl andisse prjaqal Co 

rt ' esul-ts aieC dliscussedSixth -gl:iade uldents inl Septembc'*i The tes~s andc collectedh 
in'set e Suppes, and Tilson (1977), Searle] rri eniin Tiloin 
alidlSuppjes (1978), umcd Fr~iend (1979).' 

TeFir-sL diSSemIineS 01itil~~dte Radio Mathem'atics Projc 

to kplcILIilgteSCO)l 'o'( 7 ''h o'e icLa i 	 of. ubl'Ataattn ac i
nsLnspeto inistry

Ed ucation ipnaga. a~Pmon~iThth~later, illeCarly Secp 
te IIbe1, 976. [ie Ra i ah litc rjcts:pr~e' ....	 noe l nen' 

111iml-yScioils. h~-cofeene took place at the Central'Americanl 
ua~~Scl~b~~lafiB>n~ .snsThe conferene. 

ta by guestsFromthe UnitedSates., 
(Noeetingswereb 

~staffiiimnier s~an
talCOIStrnsaion)The mnajor goal of thlecc~llferelnce was to SIIar

poetmteStsWith educators 	 ­,onIdCVeloi 
tres.veNcaraguan111St~aff mem11bers and thee Staffci'd staffnem­

bers presentedf papers a~tthe coferei'ce ranging from a general
d escription of~.the projc activities~ to a detailed examination of' thle 
fo, VadtubOl d asative the 
Cence pr~ovided'simuI-ltaneous translation to allowV participatio6n of all 
INiciraguanl staff members? i obf'tliknowedge of EnglishF -ae tongr eFinally, a s it onl thfe Radio N-th 6 it rject Was held in)
 
~asa ya iniearly Decembei,; 1976, f~rNiity fPbi:Eiiail
 
~~id
Nciaguanl university personnel, 
.In addition 'tot(le dissemination activitlies described -1)oyve, i N i S 

puLI shed itLs Frst SLIIm1ar1'VO ILIme-Sea rl , Friend, anifd Su ppes 

i 

y 

2 
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196coceni te aictivfdes ItItle firsL'tyo ears oft le Radio­atemtisP-0oct 'r nNiara a n ogmbr 1i6,Ti
olume nteUieiSae n omn'as distrbuted ,widey 


01n111I'esl thr~ouAt' the, world.
 

5., THE 1 77SUk'-OO YEA R 
The 19 77 Sconwd- and T (ird-grade Instruii io'n7iI Programs 

The m j j~sk of 1977; ias tI e dI elopmentoflessons f6C,rthIIe;
 
4' th'r CI --Pro eeo
iWh Idc'iganS,bracst g~ns5~e~d~rae nd ~ hic~grdeclasse on FebruI'ary 2,ACl-of the: 1974 &Ichoolyei r The 

essentiy11'teSIiea hs racas tie''previous xear, Th'e thir- ' 

tile day s 'ecnd-graieso ere 

grade lesson s werede\'elop (Iduring the 1977 sclio ertsn~h 
b)0Wwell develo~ed 1'~ ste)o,-Itiv ~atTedbk 

Frst g-ide lessons wereast ddrCI"SL 1977 school year'ILIing the
p)e Ind(I Ig decasioml oi the, IuSdiOf W'~sects a- revisi I)f tiIe,ilrSt-gl;Ide In)SLItructionl programn, Th~e I977 shool.ya enided 01Noebr Swthtebroadcast ofLso 6 oscn- 1dtl~­ghClasses' andd 

B Teacher training. One teacher-ta Il i session was condcucted forI, 

ing ilatile project:,in 9,77 2'MasayGaaa n aazo h 
4 1977,iThe second-gradle teace ud a eie 

an~~published- ritwopzsf tiodistrib ution the teachers~ i 
1)-)Jc stf als wrtie)'(Lcca dd~ ibL ed. I thuid gradle­

'Itecher's guide'"' ~ x~ 2 

SFormative evaluation. ro-i MtiVe evaIluationI aCtiVities conisisting qf
v ':. ,assroomn obse~rvatin Mi weokdy werr01 onyin

-cthe' th'iic grade 'lessons in 1977. .Welve.thirdf-gr;ae classes parltli-
A 'pated in the observation anidweekly' testinlg prb-glrarnls.-SeCnld-gl-de -Sclasses wereanithei obsc&d nior tested, as these lessons wereino 

goin to be 
>. 

Ii 41i*YThe foirmative evaltuation syse itself -was fui'ther revised and 
deelpe~di ig J~977 schoolyear, Summairizing til her;dI1dwat inl a form*MthItwaRse uI to the Currulum de obeva1II.ICe]lprnen't teamil 

1;1 1beeIIco tiI)LmIs IL).Iice odi icuty A ttIIe b 9gr11i figof the 1977 
:~schoo year ,a,a y summar wa rprdfo indiViduli observa-: 

>~-;tionl sheets. This system was timle-COnISuInIIIg andwas rplaced IIJuIy'-:
1977.,Under the new schemieeach Obere ws asked to record hisao~

hezI ob~er-ViuonIS -direCctly oAih iers'unm') sheet, With this pia 

ceclU Fe, tile observauonclw weeaalbei 
 oiiefi onl th 
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III da tie o a boda hsiformation regar 1119,g 
WSen o6Lild be, fedt, h r64i6ur'iiulnm gro6u mu-n 1ch mo r:apid!-.. 

caih eend of tlie*ye4a weeki UIn Iarsstem as estabAishet 
Condens the' I unedi1ted reportsand to dr~aw special atten-,'IojUmnu

i1io rief f rmI- lite imporn c miei hs ssem ~proi 
sa oiI acand wa cotinuled thr'ougL tereaidi1o h er 

19 7.. 
umave val'uation. PrIetests ',ere given at thle'begizining1'
chool earI,,to 1$! "iecbnd-grad,'6 tIiiir-d Irue_and, 24 FouI 

he9 

a,nlf 
rude cjass he ow g ,a egldcasses -were e nydstribte

~tle thirec provinces Wor~kiiig M11i leplrojecLw 1wt1tre~r 
and fly rurdcass s c ~ ~~ n e di Rbvice A ra ifl6 three urban 

to fl classes dn -seecigpriiaigasorsia as uos 

tORIuIpper; grades becaiise o f thle declini ng e1roll mel ts inI Ih -ua 
utiev g~rades.' An additional 13 classes in- the second, and fCrti 
grades s~erved as Control Classes fo iefO~a SIIIIale ~l.aII 
ofthe 1)rogi urn s aind wer e pretested b tid not tuse thle radio lesson Is. 

gthrdiade lssons Wffce, Cormnally evaluat d A iing, the' 197.7 
sld I~y~ th sae yearl thle lesSO sieie, de eloped. Bcause thle,

~Fas-feck ystemallowed. tile deeomnto'i e ,Aciathe-,.. 
J. 	 currculu iioeaaeicyear, bothi formative 'ncksm iia-', 

tiVe~ve%'UiOI6A Could be effectivand SU'CCCSt'ifu l l Lw-ClnduCtCd 
ing tie aleya.Rs~t ethird-gid second~gi-adeof' te 	 lait~e 
StimmIIatiVC eVutoscndce~iig te17/7 school earu~ 
r-epoi ted in chap~ter 4~of' this voluziil,;. 

Loi'l~iudinalIStudyxofProject Outcomnes' 

11 - aSILICI' 	 of'~i.1977 school~ year. Was Of tile 1oiigitiidiiliIeffects 

ond -and third -grade stUdenS pMI 4 iCil),ed i11his Andy T _Oupls 
of' exper imental StuIdentsigatd exeincdad nonexperi­
enced,' were chosen i-eceive secdnd-i-ade lessonsdurtilg the, 1977 
~school yeir Iie 24 clsses in the~exeine gIO~)wr elected at 
randoml frFom thle 30j randomlIy selected cla'sses t1It used the First­
grade lessons'duiing -tile 1976 school year. The nonexperienced

:gr*oup contained 18 classes chosen froml among those classes that had 
* noorkedi with the prjc ii ,Lai past.t 

-	 As.'iit~h tile second , rade, Ilie thui d-grade Classes We're seleCed 
N'id i~ndWitoLL exerenc.JreioS rdi 	 heexperiencedl group' 

-of classes mnet 	all the 'follow inigYiliit-ieirs: 

he school01 had bec 

2The la-ss uIsed tile second-girhde iidio lessons in 1976;,
 

The hilrelWCT 11 1andpostestemi 976..
 

~ T~~ 	 iridoiniy designa~ted as experimntal; 
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'nIn-schIhslnli a e reqirme One of.

thse chfo0 S closed -durinl thle year, Ieavin, five urbani an'dtrerrl chols he none periencedhclasses. were itak'en aturandom011 
liieepeina SCo~1shos.r Details o -t i longitudiIlef~fect's of radio mathei a ics,Jn~tCion, are. prsetd inchpter 4. 

'Ri 'Sa i mjan 1111m//ewatlbn 

Duin tWI1 parI6f'the- 197.7jso " thi Nearly year01C;IMinste r 0of
Public-Ecduc'aton& sd I neiit7EFCs t - Fidig th e- U~h oe6an 

1)ojc Lessonis in1tottlerpPloince bf Rio Sanl Puan, 
 1:01id1y poiulated

iaiel y uii(I6el C)I)eC ru l'alireist ch~ling long the Costa Ricanli bor-,deil between, Lake ,Nicar(M and( de Caribean1. Te pojec saffT
ga'We itullI opeajl to, thle Ministrylans0f1 
exanin tileoutpNol1.owever, some concern ,WaI ee~pressed~IbltteFeasibilityof staitinlg lessons patfothe way ito t le sch o0 yeail 'The C011CCIA1,was , that the children mi have dliffiCIIy In~

follqlnglntuctionls, having missed some of' the readiness iiiatei'ia
iincoipoi ited into the ea rly lessons, and thai t Ley wouldia [lot. have
 

C110.1gh O' ~
covere I)C e11iSite 11Materiall0b able to 17010,W il~te- I 

'ocie:In> to tst th Fesibi4y f'stai ting ildia lessons in the rniddle
f'j the yea r1Ile St;1f Condii~tCned. br'ief' triia laii~uriSi'1hioo neill thleI~;fro~fi aped rclC 

third grades fori-~cIFC C~leL~V 11' 1-1igN 97 hcllii­
-Irtaenrowergie a ve Iic- itoutin hy weie told that~the

ttleCC1- , OUld giVC elle Int'CHnibout mtheati's'-and
~lthatheL woul'0d INVc to iespond boh6ri-illyiand in their notebooks.
 
STw~ostaff 1menebers monitored tlelesson 
 and gave indiv;idull help t0 
Sstudents who appeared to need it. 


contiazy) to sAT e pectaionc 
"''
 

hVvr[l hid-l cl.At~
 
till-CCday S they.' werC ej)ldlgbohO-1y ,and in witiing)~ fully as
well ;is he avei-age radlio class that lmd stat ted at thle beginning of th~e

ye-rIowever, itwasclea~ r6 6,1ose'rvation la~t this cdopN -asnlot
r,''epresentative of' tile rtlir~l schools in:Rio Sall Juan. Altho~ugh this ;_e~"xperiment waIs iUC~ssful, the Mfinlister anld project staff mlclbers'

ii-cred to delaty the implementation of' the project lessons in Rio San
?'UJiiiiunilthe beginning of'tie 1978 
 school year.~ 

Th rjapanL P)ze( 
~" In April 1976, the projc intatdiqure a't ~~litn 

"i entry~Im h hj Pa rize Intci-ii at ionali E diicatio i mI Irogrm "'Contest wichd was to he h~eld in Tokyo il i~'bary 1977. 'A typical"~ 
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sonI" F7Fes 	 L son fteL~rd rograml ivas selected and 

uctq i6ot OnI, ii Ir L as. Mar 1, 19 7 the--I Min notifiedS tthe"
 
p,9jecL leso ha I thIe JapIan Prze fo adio. h ',!Minijster o
 
PuIblIi6 Educ n decided thIaLtthIe- 1)ri ze; IoneyUS 2;000) wou Idb)e
 

j''.:-used'Lto purcha, e radios and mnat'erials for. the future Iimpemn1ta tio 
oheproject Iessonis in Rio. San Jua,1' 

01 zer-Reseat1i 'Adllvii 

As pa t th ormlumative evaltiation~ata'cutmeS 1111g1th

-'econd hawog th 19~erthe mad 'unan­'sh roject staf

nounlitced ti'dgiNiiste inc-' and , Se-Ls slcted. se cl-d 	 lsesi 
%tentberand October.' The purpose of these Visits tdeerine(Ias 


ho , h i( oc1ass' n a
mIny 	of' 0 Nere listening;gto dhe broadcast's 
reglarlisi~Thepioj'ct ~tff emersniikii these Nvisit fou" 

that- a majoiLy of, lie .classes~Were 'istening. to6 Lhe radio'esiS 

Thecollection 'and ;inalysis of' Co an emgahic dlaea. Were

C011tIIihe( duMing tLe ear 1701- L rjetsconiil~ngnresarci into
 
the patterns of euationaistage iiiNicaia Ua. Da m colletein 
 . ­

;19716 and 1977 are reported in chapteiF 5: Also, under, the aiispics of
 
EDUTEL, 1private consulirng fir-m (funded1 by an A ID Conrt a cost
 

anaysi~ o te Radio Mathematics, ProjecL a conducted by Dr
 
ItaloSnjostate University. Thie iesults Of this studIN.)-,
 

reported in Wells and' Klees 1978, 
'Pr lnsiato*' 

Bythe endf the 01iginal contr1act period June 30, 1977, the offices 

Criate Noi-th Americansifd 8fu111Lime NidagIjus.L (Weti
 
'expatriate, 1Jedee ete prjc wlc~he ' Nia-ga OIC'a
 

j ad IIIesfily~ seei
addition
people woirk.artinea aosaipidicithnicias By lii

I attm satr n rdi'inLc I isguap tans 

th'e 	 S all ,stafF 111clubers moved' increasingl nto' p'qsitons of"~~­
tecnicl avisrsonl inars2 OfciL'riiiUIm development'and reC­

~seat It design. InI. cckin E&ni
-cadto Ii ,nistr-a tie p)roceduires and1(1 orga ni a 

tioJ>i lyhee'd of the origil al 'contracC-e 

pro c ic a.ognzed into six major, departments 
-curriculum11 r'adi'p)I-Od uCtihWI, research and CVaILM tinteach Irtr i-

'119)lILI'i production, InI Su~ppOrt-tpCTSC y e ari n 
' 

mnanagers. 1-owever, almost eVerYbn i he st ITyprondeparte­

4j 
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III onle CUnction t iaItc llell nomrC 

clif tereIC*loIC II I St
a pe t e .i e change d too ea I'n bouimOtn

ff' r 11ndcdrnictulum-d CpiodLcuion process, III parl-icla s1 i t­
el* N1(C 'elCIopmlent peyonnle ICLF-gdIIT CitLI11- eeSset Ve CLasses to g;II 'In udclt_tali lg weiLo ou~~ 

bCi Lct f, Ibe 
1) ojct lmaterial11s 'etc uisedjfi (~ lie' b), thllc hlidrInC1-sooil see 

FeI q793a, 19761), I976c) 
The~~ odslluMIILCttonl pi-oCeS had1thec FollowingstCI)S: curriCuI ul'lm 

clgfl _Prepl aLflQcsnotl I ies, ii uction giLente]t tarnICO-i-I(
'~~~i~~iiP~~ !tip sF 1)It~ oiise eoI th t~d f [li~

teachei's gutde,',r work, liwl ch-iZiig ofithe scr ipt, and diiectt,on 
:11d IrOcIlICuivOCl0 thci rcorde lesson.~i These (asks were hanldled].btile ctr ilu l Ml SC' j~lVIitiug depa nCI(S. Tflhe 1IiI IngIi te'_Chct 4 _;IS M tI Wi01 t e 1C~ LIS i C. ­

- I-tAil i ziec s'a1 t e s IOn Is NIe o bservu ied, srv ltoo m aidaa collecti on' 1).omge -tbsi s le 
Itt'tCStprpardi.dChild, en testedl data:'li'llyedj and rt'econItnda.j'- 9

6611sin',11de Cort~changes illI'fiture lAson desip-heeaciite
[;:ie,' responsibilityof' thle m hhion~fertitmnt 

wr 

T19I4ic~LUPo'i't stl ITtiClUdeddi I-e SCCITi'Iics, .mn1atrtist, a gali'deler,
I .uard~an t midsIn11,addition, ; bookepe ;Imindled'nght'I 0 11111 

15C rieso Il handled the linlnii in itie toteprjectA btiiher oth~er 

Al'the enld 01, theC ot tiim.i 5it Inji''d Jne1977, (his t~ 
of'30 peol piLodCeC ole I C1101 dayC1 iH.oo oVIthe~n:ttc 

~ -~~---~'-ioi ll pmQgdil u ndct' t Liii cIg iH~tI 
tioial.pogr.,Invl durtingthe- 1977 school~~ei)I cciin.acoe 

-IC 

---- level of aaIci it ,} tluppoi cthle pIrCnitationl ~I Cvanaw'il olf lessons 

1cco'IIcI g Ide oduJJ,uctionlCrogat Cngt he schoom. 1ca mt i t I 977 l ~ seod , SL'I0M l-giMajot111it,- !f liei jfdi~~s 
.> 1ad il IS tist ictoi 1977L 

I ioyclIExvoo 
Onjune 22,Oju1 977,' the N1i istI,),Itr)It l-)I sign1ed -at IJew co ttt'acua;I it 

---- I'i cleen t C.\tuiC l the Cortw yers
c~riil,-u- 1,9177:1o June. 31Q IUndur (lie-%liew1979 ... grcclent.~~~~.. ~ ~SiUidQuiptoinNiaagut %~isSC! C~jIildto encl on11~ jj 

~ the i2. agi cet~clln~ I andi(lie Minlistt ­

t~~]'golvernment' oI>NiCara-,gua'ldecmlo lst rated it's suppottof' thle pro) .~Il~-te 
jt'work bysCO' _ti;I1iil inc eaIsIng its comlmitilent to (li 'piojCC(' 

44- - -' ~ ~ ' A4JA. 
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th acceptnce f' new7obligation h jcraungvimn 

ineton to eventuially extend'the. pr ,jectnationwide. 
llaol,,Ojeol te~pojct xtnson agreentll:;as to pre-11

esale, implemnentation -of th rai o' les son in 
19jerc1:icrln I I r sar.)t~a th ce 

data do reception cost fo mlmenting thle, prcjdtrmne di 
oir each'grade~i ecio1 theICA6 1roV incI o~caau Findi 

oto~~tacIthes tiide-majorg; 
11et cealen prnen~at on -of"thie'Ra'd;, Mathenmpcs

rThCfot r6~pd LI id d&~~~zs~oeto 

"Despite these difficltieCs, Ih Iz~c~t~cnii t o :pcie the 
progra T~OrI itLSeentualLuSe inl alIpai ts of',N icaraga oexme0 

wsthe gradual 
sa 1 1'ctile SL CsFhIl Use Of' tile Iadio less(onI. 'IlIhele, Wzs a cluil, 

MotWatisI'dt~tol,lllFo- EC0IO~ial)'requiring fCeie support-~~ 

ICP'oJc vdlto fthe Suppol-I m1aterials llec~s 

IIaC'aSi0'tl SCSf'LI nipleincrtionl of'tile radio less611swouldL 
miake Ithern less Facs~c~hre cle&lse I'l ailitt~iing t~heiriwide 

'Cdcelopanig Country uc 'IS,Nic~ ~~~~ia senehyi~K 
LIS feeI'suppor t m~ateials wotlld ca se tilelogistial~ prblemis of'' disiributig the maiter ials that wo0ulcl arise IIIYa wide-scale (C.i, Il~a'i 

po L~ l vudni'ake' .tlej rIdio less'o's moi *e(accesible to
oifonvIot.O-I~ oflsch 10Ili'llm~ Thepossib) lty?'o tising th radioj. 

'lessonls :i1nnom~school settmlg lvld ai,sc Ill discussions at thle 
in1telila~tionlal colffel~clii melhoie .Te'e threecare conIcelrns4 

sit portmatri'ls~r itile deigk of tile I'adilzQ essonls. istoialy
(ills trenis exhibited by, thIe first-giad pr~logiram'si eli uice, oi woi k 
sheis, tlhesecond-gradcepb'0ai1,; 1c rlianice oil tlie chalkboai cl middlirdgrad eIe 
to presew tile wr itten ii 4t'fil. Direct diceutionlto tile students wouid~ 

t~'hieu proirm'ns opt dietcltoll to tile Stud&C'~ 

asbeusedb i flh-rm p'l' iltitleepog am Woi kshers weesuccess
kully eliminated- f-t'm tileilast' l0ess~tns oCf thfi~ustg d Poi 

7: duni~_the-19781school yeuar -Glidda et' h,17)I ththis manneri 

Pracio pl-ogr'a I I bl$jIIC cen)nIoi e econonii1C.1l and pra1 ctically 1c Isible
 
~to imnplemn~ton ldarke scale. lit aiddition, the aic&ssibihitv of' tile,,
ladcleo1 sns to liiout or school list" ll'l"i lic wa d,1
no1rqulm 

'lC 

~ ally mleils heides 1paper,,ieticilald~radio. 'Ie 

P,­

http:econonii1C.1l
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ofsuc 

err hom~lySurveyed 'during Auguist-


preenc anaudenc ws discovered'inI 197 and cI listen­
98 Res ulIts of tIieyAugust survey are discussed ichaper8 

6. _TH E 1978 SCHOOL YEAR 

An ib at: objective of the -1978, schboI ,ar was the orderltrnstififrm irdionofproject aCtivities and adm1)inhistLrati onib,SaIJIfOr d staff' to Nicar gulanlistaf Ine inbers Gosqenl hNicaragulan~ coUnterPalLsol 0jad beenCl trained in the vaiOUSspcts[fhe1 -0ject. weregivei~priti mi- respo 11sib~iliL),f6r thI' vi~and ,rpi-dUctiOn1,O- ~e Forh_g"d-n
 
Irsftli'ethro
first rdgrade- inutiona p1,1ro-,gramls, IdeveIlopg ajl [0Ul giaae 1ra10diS0leso,'as: welas 1intheueoheedbck syste' nd in m'uchl of "the. fornial eval1uat' ,-'
' Sianlf ord, st'affi mlembeis sed' mlainly, in*2~consulting- capacity.
, ­

4,~ Poliical1'1tiratz1ces~,. ~ ~ ~ A~~ 
' The- 1978shoN'a was a politically unrstable) Leriil~rta.

inawar~ l i in~ Nicah're wig-~"vEven befor e,h eginniiiaof' civil'wlil etllert1
 
sevea ge,riera n natmosphereofurs.A
.ti 

howe'verthe mrity ofpoecatvte 
d LC 

sV 
'~belowI 

we'Cmlee 
esit mal) o'sal. 6f a to be closi-d fo'rsh'or­pi')iods~n-ceailcciions The-primr selaktinA918%was not1 to~:i~.the office dir~ectly'ihcweier but to thle validity fsm~fte'v~a2dton activities,. This '%vas dielo'tfhe extrem'c'reguaiofscool 

atnac rIIin'rnUCh Of the ol 01ye ar,, especially in*,Afasaya and. 

'F1 ai atimtc Project began ' broadicasting -lessonis to tlle~;t first through four''grd~ on Febra 23J~978. -~rg~h 198'~g;school year,- tli-project. sta f' disriute maes t er SOO Class­,rosusing -pr6V'MA ec;Issns AboIjUtI''~ we~ class 
V oomns listened -tthe riograms.-First ".'through thi'rd-grade 'radio'l~essons ere~essenialy, thi ase thosebi casti11~ii 'rious 

0rth-gadre r, F "essnweVre, developed~duringi'the, '1978A s'chool 

Shr' tachler-trimiiijsessions oabut thr~ee hours long) wver~e c61­uctedrmembersfrtay, -opa,dceby "projt stff b Ies 
an arazo 'in ayGrnd,duriiig aeiI y February "17y 9',O i~~ian Juarnthey"were'

c'"~'onducted by the local, Provincial officials.'' A 
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Pretests were administered to o "er200 first- tirough fo1thili-grade
classes ill Febrtary and March, 1978. The 1978 school year ended
with the )I)stesting(d' o'er 200 classes inl the first through fourth 
grlades inl ()l))er iand Nove\ ber, 1978. The secotnd-grade f(ormalevaluation Wits relieated to o)btain further data. In atdition, 24 third­
gra(le ,'(lio> classes with pri(-iI rItIio CX)el'ielce were tested to mea­
sre the cutnlulative effect ofI aIdijo ex)erience in successive years on
linatheit ics achlievelnticn. fhis work coiiitiiued the ho gittdinal
study (&ftile fftllctiics., of prot+<ect lessons begun during the 1977school \cal.. .\Is. ,t. first-r'ade evaltiatiIll Wis ,:011(1icted to confirm 
the pIotject.s preVios finldings. Finll,i a formal evaluation of' the
fliotthi-gradt J)itogI-ill colfltted(. Allwa of the fIrmal evaluation 
activitics w.rt. sutccessfutll\ cmtlpletede(lepite. avo ,y tight schedile of
activitics and the a'lverse p0litical conditions in Nicaragua in 1978. 
A detailed relport (if all formal evaluation activities is presented in 
chal)ter Ct. 

Hio Still Juat Ifllplt'ntatitm 

luring tihe 1978 school yctar, tile Radio .Mathetmatics lt'iject ex­
pantded g'igiaptical v bee ymid its experilmental areas. The original
exi)timental arte. ill 197.1-1975 covered tile prov'inice of Masaya.
Gitinada| and(( azid 'ere added in 1976. These three areas cot­
tiiltt(( to recteive tie 
 radi) lessons ill 1977 and 1978. )uring the 
sCtild hil: Of 1le 1977 scho(l yecar, tile project prepared to present

r(itl) Iessmt ill Rio Sati .ililzn during the 1978 school Year. The

eXpli)i ot [lid lhjc t itt Rio Sal* Jtatn wis cotsisten't with the 
pl,,i(.ct's t~eitlittil goal (df tliblitig all tte school children Z)fNicatlagutia to( listtici 1(1 imlh) llialtli liatcs lessmis.
 

.\ i,|ly 0ljttive of the Rio Sall 
 Juan nilllemeitation was to
 
sulppmrt tie sttc(csstlt, use of 
 the. radio) lessois with a tnliltilni of
aIssistlalt fl ut tile i~ 9et afterstaff tile iniial tralining. In Sep­
ittclier 1977, ; planning visit IlLide\\,its to Rio Sat Jtlanl to enlist the 

cooperation t fwal educatio officials and of Riothe San .Juan 
*lc(et,a go\etttilteiit'[-Soiisoi{.ol, integt.graed, ttiral-development

Iprgrami iii ilt area. Radkios Itm the schools in Rio San juan werepurchased by tlie Minisrv in l)ecember 1977 witi tlie imoey won in
the Japail h'ier comiipetition. lit Ft.brtiant 1978, several supervisors
from the plovin1cial Ii1specto-,te of edtcltion il Rio Sa .111,1 spent 
more taniit, wek lit the Radio Mlthitatics Project oilficetrained tot irl'idfe te~acher trainitg beingt owal teachers. Ilhese super­
visors (list ributed project malterials iti their local areas. Later that 
Illonth, tle project progrIlls wete officially used tittside of the inlitial 

http:go\etttilteiit'[-Soiisoi{.ol


ha I ie. 
[lie RfO San i Pllr11-jeCt to- thle iNlistry of- Educat~ion[i

Lm tcIILICs Wer"2"I11 Ih m, u;: s ful Of all1 [hI 'c 

e~~~~~~1 or c. Isnen AccordcI'ng toareotntrm 

t e lessonl' lldg: M Icc 
tijt~sinioSan jianin, 1978" 

FhRdi Prjc
'StUMt to tha-t Of' a, ell-established th1~ihf8 Sch0l 

-caa. eqjeiI 1t l) then1UIIIbeyl ICLt 

-110'Mdthel5 Ilmove from1 its: exper'imenita1 

C(i1dSSeIIIMntionI- ities~conlductedIC 
1)yte1).jctstf.ilccsd sibtit,,ly iohec edtafionahe-i 

if-emld~ai(Ipreschtec[ papers a conf, iences-in' Alaska1 Braz il 

velopil~int paojectVil CGbstAlRic;Ianldt(le Phlilipne cosle It 
jLi~t~~u Cd ati '0111CIVejllment 1)rojects In Nicaragua (thie 

tI II' i[U1if oCiojcUr. IlI)siI 1 INV I E.R~ N '[Idthe RU raEilt ca-, ' 

uce 
Mcaa~ai, FOreign)Vji~ ' ianCuded Lif 

Tj Odt'42 film) IboLI thei prjct Sci v'isitors- 1)othIIfoI ' 
ail''LI tle Il'j6Lf~ic. 

il121Television in)5nEISa
VldU!ii~l' Li serifzsgii members theUII isito1I,sinclde of 

;cilatics' paogalS inihele PLIIirnsb~a arpeimenolly
ie1oi teast co.-IS of"NiC -tg a, FiIn dlyas at Stanford. pUbliShedfih. 

S>'Dcemberi~~ 1978 "1 Se6o6dd S'1111M ,VIIIC SIIC"Sal,;I) 
~~ Find(1l978)=, 01"Licactvie Suppeiis 'c[.sunmart~lur,~aloNe r 

hisF-oniiejcl, been dist~rbi bue ~liltelt pg~ut~~ni~ 

sta~sF~n laidand C~i di andI to individi~l, nd~ Oganiziaio nI 

Of1u'i.Rese7Pch Aclties " 

~V~~ piniry~r~jct:9~ect~ eduaa zg h I978 schol year Nv~fs the 

Sti , j)1'1.111l ~aIIII pcl li~e' to7 the4lIannedI wid -Sc'eC,~in 1lIntntao01.9tIIoI jicT.pjeCt was ani expclen''1)lt COnICernang119(IIluse~
-ks et~ak~j~s -gkl ra~dio' ,Of fccstA,(-IIItIih ' IL 

iiasai abultionr'l)a obLiiis'ila aN~ , ed 'Natlljthe S 1setAtiiehdbe 
~ ga', * eiof'I Interest in, whethter the fjrst-g;'iide essolis cold be 

of t I1 Iese ~hese ai tlscns1 etlon tap 
s,t-,gilekiii26s\ wjinr arewitlanto el IIimI eaneefoi- thek 

"letac iveh Creal-16 vs: la~~messonsteeIf'IIlateso, 

, !' ' L ' A , 
ilecrcrs11 2 exet letasoon.Imd~al err

11iFgO-te eplbcgi~~~ adinc'ae,'I'e esn 
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ch eettes were, R(minlistred: othit6the .group of,. tiS­

o 	 he orkshet experJ liel~it.iC SCUSSed in Gailda~ a.(17
B ai, 6 Ma LIiCII Itics 1)oec0~ : l~1 i co-rae ith ~hWil

nii 	 te xtb1o k ex 1)e i, 1L," I Ii S,ex 1,Cri1e,ik iI'ICoiidIdictinga n t 'o' CII FYre ' 
t 	 otboks Wel& di6iue oaIcid~ni 0 flist .gade a'nd 20~urhI irde classes These cl isSeS~ie~betety~ynr~n 

tile, r~adio lessons. The Iresults of ths Le-bo exc;a6n will be 
1)1liSICI illh ' eiar.futui*C. 
NumerICIoLs other1 iestlingaNat wtes w~ere Co 11ductedwAiing the 1978J~~'IahtI" ioe~upe~u .oJcct research inl Celmentaryl­

llulthellmPcs learnigg Some, of* these activ~ities, like- the adiitioln-Slbl ~il CLIIH Wce ri:ect,OfTspi ng of'adniiiStcred ill MillgltI 
CMlilAtes; Otesaienh llle' 11 1d logi J tSt,-verCe new. 

tess, spcia test; ill mathiematics~ waIs adminlistered to fif'th- andL
Sl~tll-gladC StILdehts Thiis test. was designled to fielp 	 the Nic'irnguanl
smT al ilefL i 1Ojiicl~i fofth grades, Em-lie i-ojeci work­

'a theti -ittl Vest (s' r), fii st'ad IIIinistered 

~it6 rndio'dcl~iiss s~'Grides 2 throughd , so thateslt boile 
'~c~injie'd~with thosi obtineh~foi- I976:control Class hepojc:1iso designed, lidcaIdn, iis( da, test.~o r!laI - s the psectd 

gr1ade' radio and~control clses to.'attezllp to,'4eterinle whethier
enhantced ma'11thicinlaics achiuevnent, in the iradio classes Was 9gainedd ;t
t ie epense of' neglecti ng otlie r subject aieis For ;t' (I sCuIsS0,o Of'l
r:~~esultsOf'teespiuiia~ etn activ ites sce Gaildi et il, (1979) ' 

capl""~- ~ -'- A"" 

dii~nto the extnIlSiVe testing ogin a 	 dcscihibcabove mlore
~I eSeaiVh rl ited activities were planned.' Un'FOVIH tutly not0al;o11OF 
t~es coukWd be done' beca'us of' the political'sitiaimi.,I n INIAUgUSt- r

te-poject. plafined a series 01 ifl5Jecctton Yi'.its 'to all"of, thle clultlcls~(' 	 culr1l LtinateLfl 'Crts 	 ,,Wei-''s-001nta-Ioomsl r 	
"'r 

ip tisage., ThsevsitSwre 
0%as -io 'obiiai', inf'6r ation regarding tjile teilcher idea11incd 

abo ttle'tradioypogrinaniidirelated atctivities, Unf'otWMCI ]]atlmos>
'-Of!th 'ditIrihd to be Cancelled 'becittsesti'fT memlbel-s wetre unlable to 

-%r isiL tl,te.schools. It oject. saffC rnmbei9 wet -ib 	 ~to intetrvtew ciiildi-en~ 
-- lhaoucj."SUbtractioti pr1oblemnsarilne a qluesionnait e to aboutl 100

l--eacheis to Cutw- prITs eeuc'li into cc'LCatlia l WaiStge dol1 
-

hi)IVO 

6tiWt11(p-et~eitionl p_ob!epis) 
 inthe- Nicairaguan 'edulitkuzihl Systm­
~and condclt an L~telnSviV'rmal suv'veOF tile bIut -OF-'ch 6 Ilihstenl 
ing audience to'estimate itsMagltdanchrteiis.Dald 
-CSIL FtlS w survey stuw s ar j~eee incapters 6 ai( . 

http:liel~it.iC
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~7. 14E 19 79. SGCHO -YEA R 

Project DIrector Jamlesinle Friend left Nicariu ocomkwt 
radio projecth dI e IP'liihpie nh middle th1II e, 1'9784o Iyear,

nld Dr -Klaus Gaida, the onlycptiti'h irjc fieto 
Qo'er -~project cit r Ga e ained~ inf NicaraguLa "uiltla ur

5,1979. At that- i 'ihe Nidrgua'n Ministry of Public-dulcationa~ueIcopltesponsibility f6& Lhe operaio o zfeaIo Math­
ematics- Pioject i'l Nicaragu~a. Administratively, he pioJ wse&ae 

Udrthle aulSpices of the National'e itr fo , ducation and Sciec 
Centro cain ini-s CNE~ thQ~hfoJ71ainhlE

the operating~ud Wetillibagchanele till'Lh tie, J'inisiy's 
Office of PlIan ning.

At the beginning of February 1979, the project office mjoved froMs'tya to Managua wheri~i~~u inabiding Lhat, hi,e 
bL Oit' h'Mnistry of Puca tion 0 e 

the C1,1imiatiOl Of the ciVil W21' in Ju~nC 1979, the'&project was OCCIpyM
~inlgf ~I'MlaiigC-0I~ooS (ecIh abLtLCS~ f' lSIOn) 

1,csonGads fr23,and4 devloed n reiu y'ea rs) WeiT 
beingbroadcast'eaClv morning ovei Radio'Nacional at 8:30 ,:00, and 

bee 
programs .1 ,lto5iIhtsb~~~ S~h ~ ~ 7 

had misd 1 veer, thec radio station fi eq .ently started the 

sected Scol intpoinces 'of' Managua, Masaya, Granad and~ 
Carao,swel a in ,ir th tle eniieprovince of'Rio Sanjuin. heprj~ staffe~iiiclliLlli xi aey1,0 0su e were -i7 

reLiceived radios Il ecir il s ?I1 Cre vere undoubtedlyi many -IT oeScol n homeCs liStening to' tile P,4'C6 l indepndetly 

Th LISning1 session- ha&,been given, to teachiers
CY11aOLt3 SjchOOls in Mng-a SWl st ,illrnmeFromte~ the province thataForrlyadeup te cpeiien­

tal rea Prjec rainied six inspector frornRiostaf mmbes aso 
Sa 1 who in tu.11riwere reSponlsibe for trining te'-Ijh rs in lmoreSYj u,'1 

jI inl 30 Schools il iLhatprovince. '~ '''
 

Prtst ere admIninistered inl thle second-gthird-
 a i o. rhgaM~anagUa. classes. wheie materials:AId beenl distributed. About 30
afternoon shift. schools were controI 'group5s in ths same three
~~~e~4heprps o read postteSti ng inl thCSe Managuia Schools 
Was to See WheOItli HIC I'CltS obtaine~d fr'oml the foimal evaluation Ii­
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'ka aGranada,, and' G raz er vai th urba)a Aoraag 

De'pI' l''ate tarl1 work wa alNS9 udervI onl Aevli 6AlI
fitjgr~eprgrms riefort-grade p~oSLtest ,was gi eniia pre­

test 0 Ho& -ee~experimen -1,];Se apardtahR, oLd 
b~e nb rrnial e altiati6n i'itr r a,'de in' 1979 'since n ontrol group) 

otdetswas'selected., th 7~~hgaI asses, -12 were~in~ 
MNanaglaal Ln ie it 0ra ant2it~he rmine IMsay 

be ~ "I"C Tleesscratd a numbierSofprob.less, to betlddalo~CL~os eadeesbfr
 
FIOlsWl1 
 loStale WeoresmalfuncFtince ingt 

'~,Icoreisni-gadlvsbietd :Cfcl1wslkyabout thu-foratvtbeingCastblwwe obti t ec oul 
cassetttaji. ape i lasCIIICel)g)IICI(Iissd '0theii mTh ic s ''sbl~e 

ffhpr bde cs I d'11eo-es l 1),r to mo ino Nobsve so 
presentaionto aloSieFrterpo utino all oifr thfistl-2
 
aflCIhad lesolsos hamd,ee obs lci~eekly tSotingehad nuobeg
 

-eco~'l-C9IC~ItS appdevedth.Apai-ni 
 frte estsi wa apoges.swas~~~~~.toh Iv us LItfh~U u 

fiiedc~Loe Althesltei ities wlsere sb 

<Dficil1:eidEncass.d y ~ v
 
Acco$~i~urdin totie st reprtgu-rie fieilnb I
stai enoute frd s12 

se-jQintly overtdaand 1tplitical evgensaPdrngvs t
Nificragua Ei a l~ 7~hcatencounterebao ibes 


raunNoti iffigLe i the olliintas: IIII ; 


pr- blem U's, n iceqaviy n , veilso'ipa se.order news, rn office 
-onl) 2 Giacuuaui n nd hoe Nficaraguani staff Cdt-CI in curi si sitto


Nicargainiu Thetmajof
Marc 1979 prbes enounere 1) (
N'. Ill Str weei4h ol~
 

- C1',g 

11 atlPe-­

-1r~ls ~al e up e t- e ils u-s---t e -fc'o'eran 

Cq illm w r 
 o- altan i rp ll rrpae h l e urd 

9 ~~~~~~~~--------i-----------------------er, no An xpr nciriu i 
working~~ ~ teltl~ f ~ ~ inti1raa G-asvst 
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5. -'()I dr tclioQi-tj e vasaI ge ifeil kck~o~61'60o'moi 
p itle1 0i Ill~lgtl 

Ut r Ii q(ou6-hit icin Raio in'Nicaragua(1 
At thle timIl o' Gal da visi Ln Mfarch' 979; the, Rad io Mathema-1tic 

iroject. in 'icaragMa -111asl I i geograph)cp(nnntoeXpand .SlOIV 
f'o), ra ILwas),iii ne.AI] additin phf iang tser-e as a,~di f 

the dev I O Ih' addi­pmnpolc'iisLcinI~ pgamns. 

school children. as well a"s f:du eutinsecondary; duI n 
I imathiernati6CS, anld LeaC'hei-educion oirt-eeseca1 


of.GalI'svisit-was inaiel~WtoSI' 
 -L 
CMInpalgivfol. the Radio0 Mathematics pro0gra,;)i espCciafi) to110,schoolii ouI( 6)-f-hool listeneivs that thle iiId rInd foul 1tgIIIde'O 
I could be used even listeners did not have the piojeCCprOgianvli if til 
mlaterialS. U1fol-11Iuntely' th~e Cuhn1nion61 of the. revolution11 in JuneS1979 negate&da yi possiblihty of ac Ll objectives
1j979.4 i 

8CONCLUSIONS -

The ;Iccoinph~lshrnlent:s of' the Radio Mathemnatics P-ijc ir1
 
--.N~iIagM Canl be~i 
 upOLIed into five ClIasseS -ZeiunI uaiona!I,'~OI,1

CCeconOIIIkIC, 0igallizationlal, and nlStittil, 

w,,,inal .uwlIhmlas ~-
File Rhdcio Mathemat[cs PiojecL develo ped andeCValUatI 2 11a Co

plete inIS!! uctionl),1prIogramll InI mlatherna~iCS F?5eaCIh of the fir-Stfu 
pliayslo ~'dSdIi~ the tenlure Of' Stl 0inoiinvolvement P

Igu espite e cildelays due to stAffingpobes­
sequitindifFILctie ('n~i rnO'lCIadio eainthe ~of lsosships withi the.Nfnsly ~it~listUrba rICeS,dld the pi 9ject staff." 
manintained a br-isk schedule of deVeI0p11g,poudgbraasig 
anid evaluating radio lessons' The development anid .evaluation -of 
'these programs were desclbed above and are summarized'below: 

'Re Ccni corl spondcnice Ifrom Nicai-agu~m staiffmembe~is f heRlio MatheiemaucProjc ilidas eIleiw government supporiLs the woi kof'ihe~ prjectaind places high 
-prio t ilUIits restimptlon.; 

-~ 2 Oz, 
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eveIoInIIIummaopradeeDev ve evalun tion 

15. 1 Le sss de elop d NI cpwi~aa ssessment 
1.976 	 es i~e(Id"E_/)C'''?1 CII'la e';alut1'i i 

ozeCeinnt~~hn -islpeasseIsme1t 
,I 7 ~r iy ~os E.pe;i ne d evaluLation 

(ptteSL only
Lessoiis Cdelop I Ex Imua MIaua01o 
1 /3lessons 'modifiedExcim tlelutn 

with U~it-wi sI eS_ 

E/erimenfial evaI lul 
Lessonls developed Experimental evalultIoIn 

Eduicalional Accom plislu1wIntIs 
EvaitIition Stud iCS 0'tIle 16 1io aII IC it cs PI jcc 'si lit ILCtionlal 

prgal aeildCI~ ~ti idu uLCioMI)ly ef'f'CC'ti% e(See chap'.C ' 
"StUdlnt. 'ollowilng (Il~e inlS[FI ctionll ~Icio lessonls developedl by the

ojc,I I.CIl m.1ote lmt eI ) a1IICIIIatIcs thall -Coll 
uionlai Chssi ools, Illt ;ddiionl,i I~tIiasttidents rieceiving tlie idi les-' 
soils benlelauvclyha CIot LIlbin~ StudenlIts .01C th~ (n10 

atI~~wcsI'i jcL is a method Vr i oligonmtos
inflit tuowplograill develOIpCF 11)OLII StidC i rFot'1vice.Ipd' 

4stludn,Ii~d (CNIIC V~~i to all1 'asI)Ccts of't(le j)'g'1I a al
 
dated il Il iriill cil- Thle projecLdevised ;Is SytemdOr LISII-1g
 
I'eedbac-Iht ~the
fooe developmnent :of' ,I Futll cout 'se of' ailessonls~idlilnolle school year. TIheC UniqueIC ICltiC 1'this S)ySLCem is
thm oldIdlesonls it e no/ revised;~ ath[Iet lesn 1, eindt
bild onl the leviii h ha icF,'ICedCLICIHAgnecl toig 

-Ing tune1 a11lltnes Frif~'ceill [topics' ind, nlldil yh the st ge
Ilid 16ioa't. atl matics Poject lmkes rot malI_.Ithis mainct, the 

- R' ~ 	 syst~em ;Iimijo'conltiibu toito~tile efr~ctti\CIS ofsp'roject lesoson, A'CopjpleWe desci ption' Of the;
moilative evalitil s~hystemi devised -,dl (I 1)L14Ca~j
c~y~h Radio fjthe)C 
-intics Propject 'is providled ill chp. 3.-)

'Success or',he jRio N1zieniatics1octesn iP!ie the 
Cooper i Oil of' thdle'Lssr"om eacher . It is theterot'1-eimlpoit(AnILthat

tCh~I spI)C~I'CI h pri4 rl a~s valid m1id 'IpproptiatelyIleii h 



anln~ir 
t)a t:t hIz participat, inSthrai ah~~ 

needs ~ '119 e attenti1ofotthe Mwu ents.'~~es niae 
oject lv 

quite7 avoral awtude , to ward1 I'adio inu ULCtiOn:. Sipe dfclty
tlat aio le sns help ,the 'childiCHenIarii IM~IheIIais jCthl teachers teach, imtheilmau~s, motivat thecildrnadmkh 

cAls ~ anHoeneetnmIke mathemat cs eaiei' foir the chlildre 
1eal'i ,nd,ori c teac.~ oaah Mo sinfcantl), teachleisnotnU11,tierdo less~mns agieed 

g 
vithI those who did. that 'd s onIwo10dIl~lmoti a;te tile cluiireiiand 6inak the clas&o~~nefet.i 

cldi Lio n he esscd mi~ eagernestos a 

Smated, * 

Economic rcom(ii)im,v 
~A khleavy inwial financl~ci I Iv stmICnIILi in elpmn enabled the' pr ojectto succeed in pioducing cow ses CoF inIIS LrLCiu gtion thmsI r 

III Ile rado i) tje~ckssIoI e ll cI opte e)nYSteach ers and studeCNs. TIl' jI'CS ihethod-fesoldvoplci
wK~Vithrnativce~C\ltfl Itlon rir~~les 1lairge StAff' design ;ad d lns 
l'. i, ekylhven m e is anid tocondtict dailyissrooll) serva­

~:ex~esive eVlls & Klees; 1978). Hoevrti~s'11,aliii,1 s
s'Yilncc6 the tapedpi -ogi anmcan, be ~ II adcitionllif dceeopment okaarfnalseciof lessoiis 1oi' -, gradv t&ill I]one sch o

yCl(it) coinh ds to teo'yea, 'ece Its :e1,eYeonsd
limiits tl,thl ssItiii illiictilum c.ie\ elopmiient costs Incurried at thiinlceptif O (lite pi Oneyett~cIo I e 

~ ~ ~ii~'IJ (3000 ly, IbeCaus 

~j~~cleni~Yit the~out tCpoci'I I~olnsubseyiecnt~implemieti-
Iatuollstle~pei Sttude-11 tciST li-IeS61dii ' kl(2 1ojiin t iWoulc be SmlIi' 

werethhe'l.6raI deIed jecho tOlfhlldieiile-,I e Vrenthe 

cossie.,th recu rri ng oei tion"'d t'co~liuiig the progr~'is onc~e 
-e ~)ecti req iii s on ly a,lwlevel ot, teacher 

'III in-aoiiicthe ma1tial%peya-ld'M SI~IVSoI
o' tpot ig:i. eral is nccs~a I ini'ithe I srioom iatehr's gtiidel some sliniple mlatet iImOst bf itch ciii be Collected

(oC,ilKtocOst)",4a Ci%epo.e a ind ot1i i itciil s.PdrI)Iy lie firt 
- - '16 lessonii ejiliie sttldent ' 6rkshcets, atnd ti'v'I 'oti&-thid of 

(litcleqssoli wve C".I.ewr it ell to be inidej)xendlni Of' wo ksic&st Besidles 

4 , 



'prole c maenveihes tIn InI coilmul~nicatio is nirstuc 
prchsig rdi 


rcldI rian1 si tig f'acilities. efieIrt, pri0ri tvas L) de­
turb~e~od reei~er~. hepm-ject, Usedeitl 

rdngaand 

ci~ ~ efeci pin u,
~~~~~~~' s1tvre LI iurn'prainlct

*~rIoi" t logic ,i n's e 4 ndvelopingea effctive 
tadaoelsONAhtcould be ulSed 'eaISIl ,IC lll)III"inIt field,and ce 1 

oiga-l0za(,iwl, t d A IadIlcoinp)11 limn s 
hen ~ I NIhen L~pf fit Raio I- 1-o cnediitso;6c' n-Nic-16IgtiN III14 'there had I~ b-C\)c "Ia IIIC I eInsrctioa"eia'I" 


1 1rga inact there Md c 1 n~ilgemiourdo
intl'cout. 

01.' TV I1gm1ngF childrIenl, Th'le -mathlinatics cui iriculum
Ill de­1),lL LMell'll"M llit-- o, ducatioln conlsisted 6fof ,)O l b d ' 

ofwhli 1111clie) joinled tie' ul)Weltl last stanflord
 
staf mempber cft in De cinbe - 98 pi I sa~f3 ep

waIS JeFt~behind tha ws bl to~cninuel'dev'lbplilental wor i'yS

We~ll as'to ov e sce tilekbro dcmting(if. lessons'to inoi' thani 10;000'.

t Lidentsdil. Until polmticul events"~t6' £I1vn,
them,esta ITcon-'' 
WilledClededoping lessonsifori tile, fiith' grlc' produciig' over 50 

All impor tant om ganizatmonal chamacter istic ol'the Radio NMathemat . 

- ics romject wits sell)mtutomm}foi I01 il~e educationlai burcaeiriacyol 
' 

Nicar'mgu m'' Boil) filnancuial mid 11 piniStiative- lontmol of I' c d'-(((';
Wffrclenrelym i&'he )nlds of.Itepj ct~drectm1.Th is~wsa 

minpo(uiat " Itorill tihe pro#'s ilil to mnainil ;Idin'lleh g
 
pro oi',cle Itwoumld have beenl impIIossible' to 'consuIlwidh
the uchcle.

LieMniyolalclcsosn eal nis(Jcdule'SvraI fac omls,

Conti ibuited' othe I lativ don it hich the project opm alted:
"'1-

Lhe C-CLgImmSI~nCCSjtUnder~ which thle pro_ ect camec to Nicaragua1 the',3
 
lntt e of*Ih atI&'i-cement betwen \' and the Nicaragua'111 .1n77
Intphlysical Sepaaion of' thle Mmiitiy :111d til~ec ofic 

adthle comhinuin 'effo, oF 'the piojcct. dcli or t' 'minja th )e 

;Itllect iln4Nicaua (lie Ri dio MI lhi mics:g 1)ojec1L establishe'd(I anl at­
mo1sphceme coniduciveeto slces'i edanio mi 9loatloll aI im-~
 

pm mct ."I'll rtigi Ithe. tramining andcI e~cipemice of'f'eido Nicat aI

gtmalstffncmem of th jct, it creaIted lacomlpetent cducaltional
 

mc aidistiC~Td~ iliti'ol illia settmlv,whemesucllhahm 
 lo~t edbef'ore Thlese iiidivid~ualsm ir~aal'o~cnitigAdextending
thle Success of' thle pr jc ilo le p tit tc lc slu ie' 



S~urnrnay 1 

diff, 0ifc'rOle~ hprec AninFrs a. on-term,' o 

prfIet,wactenrl aprrite, sc ivn at~ -aing~dehn 

thait lid not been ~done b~efore" A r~adio- instyuctia poct adopti 
oupria I as a moc el would noiedschatog esearch 

comllponlent H11'e hr-r ayjzl~~~ emsff7n educa 
tio~nd ~h llew,,ideas wil need .to be. expimnewih is'mport~int thiat['such ni'ew"projects have 'tiougi ti~m nd 

give the new ideas a1fail-tiE - ­

~Scodatiit~th- r~~I' a its' di'ferences~ and difficlties 
i itthe4Nicaraguan Millistry. of'EduICauon, the suppolrtthe Mnfilstr 

Of.L Su~S.Te did not 'itrf iii the iziierial affa~irs of1ih 

)l 0u t f11 l11 te 

G11c110tSUbStitlteVl-ntel'SL, dedication, anid iflgenluity Oi .1'il O 
~ people who ar- workigtogether-to meet~project goals. The Radio 
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CHRONOLOGY 

.Jtily 1 

Septembcr 5-19 

Novejmber 8-2( 

Jamjuarv 6-21 

February 1 

[elrlaly 8 

Feiriliary I I 

,NIich 6-15 

April I 

April I-May 10 

APPENDIX A 

OF THE RADIO MATHEMATICS PROJECT 
(July 1, 1973 to Jutie 30, 1979) 

1973 

Initial cntract pCiold begins 

Silc-selcctiol Irip 1() Southeast 
Asia 

Sile-selelion trip to Latlin 

1974 

Sitc-selection ir I I Latin 
America ,and Africa 

Project Director Jamesine 
Friend hired 

Site scletijoii llcclilig with 
,,\ It) ([ficiads hel d ill 
Wa+,shinlgton l).C:. 

Rl)o"t ()" trips, "Site Selectioni 
)r(t(Css: Radio Maihet,natics 

Project" distributed 

Nicilagia selctled as first choice 
foIl projectisite 

SiiT \'isii In Nicalagutail for 

uilrlhelielgoialilions 

Agremenlltlie IeClweeii AIDiil"d 

Nidaiigilc ri11lizedarfgua 

:,Il ol'ielilatioi aniid laniigiiage 
training ,r SlailiStord staff 
who were moving to Nicaragua 

38 
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June I Radio specialist hired 

June 9-25 Arrival of Stanford staff in 
Nicaragua 

June 21 Project Research Review 
Committee meeting 

July .t Office opened in Masaya, 
Nicaragua 

September 3-November 13 Six lessons pilot-tested 

October 22-November 15 Achievement test administered 
to 44 first-grade classes 

Attitude questionnaire given to 
44 first-grade teachers 

1975 
FebIruary 10, 13, 20, 29 Weekly teacher-training sessions 

February 12 	 First day of 1975 school year 

lelbriarv 2-1 	 Project mathematics lessons 
stilted ill 16 exl)erinelital 
classes
 

March 3-7 Mathematics pretest adminis­
tered in 16 experimental classes 

March 6 Teacher-trainiig session 

April 7-11 Mathematics pretest adminis­
tered in 9 additional classes 

April 10 leacher-training session 

May 12 Experimental lessons started in 
6 Granada schools 
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Jne 19 Teacher-traiing session 

Ju ne 30 Lesson 70 for first grade 
presented in experimental 
class rooms 

July 1 Middle of 1975 school year 

Lesson 71 for first grade 
presentel in experimental 
classrooms 

August 6 Weekly paper-and-pencil tests 
initiated 

Septemlber-November Mental arithmetic tests 
administered 

October 2 7-November 14 Posttests administered 
and second grades 

to first 

Teacher questionnaires 
distributed 

Teacher interviews conducted 

Novemiber 21 End of school year 

Lesson 150 for first grade 
presented in experimental 
classrooms 

January 14 
1976 

Research Committee 

at Stanford 
meeting 

February 9-13 First teacher-training sessions 
held 

February 16 Lesson I for first grade 
(8:30 A.M.) and Lesson 1 for
second grade (9:45 A.M.) 

broadcast over Radio Nacional 
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February 23-March 29 Pretests adninistered il first 
grade 

March Teacher questionnaires 
distributed 

March 3-April 2 Pretests tdministered ill second 
grade 

March 12-April 7 Pretests administered in third 
grade 

March 15-19 Second teacher-t raining sessions 
held 

April 2-7 Pretests administered in fourth 
grade 

.Jule 30 L.esson 89 for first and second 
grades broadcast over Radio 
Nacional 

.111 IMiddle of 1976 school year 

Lesson 90 broadcast by Radio 
Nacional to -5 first-grade aid 
40 second-grade classes iin 
Masaya, (;ranadt, and Carazo 

Weekly test adhinisiration 
continued in 12 first-grade and 
12 second-grade classes 

August 4 Presentation by Nicaraguan 

staff members to school 
inspectors and subinspectors 

August 16-30 Addition and stiltractioi test 
adltiinistcred to 2,000 students, 
in first through fotrth grades 
in Managua 

September 5-10 International conference on 
instructional radio held at 
iNCA E, Managua 
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September 20-28 Addition and subtraction test 

alministered to 1,000 students, 
il fifth and sixth grades 
in Managua 

October I l-November 12 Posttests administered to 
53 first-gradce, 46 second-grade, 
24 third-grade, and 12 
foulrth-grade classes 

Qucstionnaires adminnistered to 
teachers 

Forms sent to teachers f'r 
collection of*stuldent data 

October 13 Lesson 150 broadcast (last 
first-grade lesson) 

October lesson I of second grade 
broadcast to first grade 

November 1 The Radio Alathematics Project: 
Nicaragua 197-1-1975 

publishedl 

November 18 Last day of regular classes 

Lesson 25 of' second grade 
b~roadcast to first gradle 

Lesson 175 broadcast to second 
grade 

December 1-2 Seminar on Ra' ;o Mathematics 
Project hu' - Masaya for 
Ministry of' lublic Education 
and university personnel 
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IFeN -isit ns red Ire 
-D TIE .- 0'r ecojn om ic' study 01 

the project 

Febuay1-1 eacher triiining onle. sessi0on 
eachfor artcipating teacer 

in Masaya, rnd n 

ary arazo
 
Februr 28 Lesson Vbroadcast b'y Radio,
 

classes -and' 60:thir--gr'de 

~ebru ,I'ry 28- Madch 17 	 '])retests in iseedt
 
-1,8 seacond.grade, 36, thir-d­

,~a,,. $?~classesa'grdad24utgad 

~~ , J; pa 11n)1,iz c I IId Cd to tile 
a,1 	 Radi Ni th il al c', 

,aaat:-,. W a h 1) 

COU~cliollOF Studen l aa 
~~,a.~~~ 	

a, aa' 11)aa all, 

M~Fdicitih 10g I IUWf~eLiE.Ile to','rat 

,,,,~' -' a, Le03sso 79fl bodatto Second~2V ~raaa~aa-~aciI~to Ii ~tetdu 
a',liia .,--i.a d Co r'a> 11 coi t ra 

- '~ a~ C h ld ,* e in e v e e 	 Oila~ w ork-'a,' I,
'Jti,lya2 'aIa 'a~'v a"a ,'a 

-ig ra,i0u1'6exercises 

'vo 
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Jul 

v, 
eptemberisi 

~ 

Oiontiat in 'co ntLiact tarting 
date 

to io Salja to plant o 

September 28-October '4nanuc 
1978ipeetto 

iitocooS, 

4si raiesonI 

November -Lis tener uet conducted 

t, vembe- En'd-of.-pjSteIItingse Ol-' 
tlii1 an Cour'itI grades 

Nov iember [8 Lessoln 16 broadlcast to sec nd, 

December. k i ub dtio 

ec df rom Japn rz 
Dece 111be 1.10.-13 StLaff, Ile nIberIswie Sntituto' 

U ot I ricense d' Ensefinz 
SRadio'6nliCa (IC'R) 

V ~ 1978 9 
Janui iary 20-30. 1) fol scol. etrS'~.Tang Cr0 in ,Ct 

fl.11mRio Sa n Jimaw 

Febrtiary 15- 17' " F6 s~Teacher training~fo I-
S G~I""d, Iand Carazo 

iIar 1,y17-Mar-chI- 1 Viai Rojas Itconference in 

ar 2lrch~1 5 Pretests adni iisteedo ove 

200 classroomns i'n first 
thog outh grades 

February 23 Broadcast of projet 'lessonsfo' 

~firs~through~fourth gaces 
- ~begun 
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5-Im IIi li toI IN IE,9NprUlr 

~b INIetroton 

0a2-2 Jlman Jos m intlcgro t 

Iedilnolo yi E I catioll in 

'en15 - ober 15 l1sncent hipil 
a., Ri S PI*Oject
 

Jue28 Jly, I 
 ]3iBar IlC"Ic iaticip'4(c11
Sell]illr1 R cIb E(cl ti 
Car~ibbean Region,-0'liO!R 6s, 
Ja1mica 

-"lm -"' tCL dl~el 

~~YI ad inistereda i adio 'Clasbcs
SeOl 111 IZ5ontigh FOurItlh gradesv 

-july 1-74 .0111''ViL:od:ctor of 

111111-oga Lrv E I Salvadlor 

~JLIl 3-10ddlitonlal inI ubtz.acto t(s 

ju ly2 Visit Frzomi Puueto. Cibezis~ 
SWisconli 1 PYOjeCL 1
 

Atgulst i-3, 
 LISeceI I sui'vey" Condlucted 

.AuLIgus 2-1I> Numeration: test admiziisiel-ed inI 
Nfgadesgi to fis uhrtgh sixth 

''~~'~~~j firs g e lso s 

August 14-21 Pretest for worksh~eetexperi 
Sment administeeii4'8 'classes 



46 

:\tigtist I.1-28 

GON/ZAI.EZ 

I)gic test illMliiiagtii 

ex)lIl IIItiltal area 

aid 

August 16-18 Barbara Searle at the Audio 
Conference of "Educational 
Telecommunications for 
Alaska," sponsored by the 
Northwest Regional Educational 
Laboratory 

Augist 18 Ne_w lirst-giade lessons (without 
worksliets) with clss.ttes beguli 
in 2-1 (laS looils 

August 28-3 1 Classroom inspection visits 
begun 

()lober 3-Noveilei 9 (')sFtstingol over 20)0 classes, 
firsl throigh fturlh grades 

October 9-11 Special le' given to 10 
lif ih- and sixth-grade classes 

()htohr 13--31 Spanish lest giv.l to 
N,(MIid -trildc It'lSts 

.1 

October 21 Teachers' questionnaire 
oil promnotion given to 
96 teachers 

November 1W-20 Klais (alda aitliletiro 
\Wisconisiniil!jc 

(ai)c/as 

I)ccc llt'or 7h, Radio) ,\IlI,'ml fic.1 l 

,Virmagwi /976-1977
pimblislid 

<nirr'r: 

jantlat' 5 
1979 

Stani'ld )trtic1ipaltioin 
Nicalragta (n(e( 

ill 
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February 1I0-13 	 Klaus (G;daat 5th 
lineraiicrican of(:Oerence ol 
Mathematical Educatioln at 
(Iflmpilims, Brazil 

March 18-28 	 Folohw-uI) v'isit to Nicaragua by 
Klaus (;alda 

June 1-7 Klaus Galda at Conference on 
Communications in Develop­
ment, Jamaica 

June 29 	 lProjrct film shown ati Workshop 
oin (ommnunications in Rural 
lDevehlopment, W\ashington, 1D.C. 



Tits chapter discuv~eS thr mu 1itudinotisfac"l thd~a il1d h ciim 11ruiced by Me 
k~diAateiiaiaPr9jed.771 bilet-1ay of thei alt-si of w ichere idealtiw 0Ij~ljlial 'l-s 01-rslenaseries of radeoi o~m u~~ Iaa9nil 

OfOl n ordinarily~theinks ofa,?educalinalbroadcroiugngTere were no lectur~~es,-rrn
weeioea laou bten teacheer awlhild,~u'iih the chiI4Iren'lakinj i ltargir7 t thlian &t. 

a~t~c~on~ito)Ietey rellaced th i~egiar~ctriulum; The 1/'0broadai-'%talvities ite~ 
1111O~e if SU aIay theat tIll rdio tcache-r and the clawoorn leadle omd( we14­

coordied eadligteatr.~ e/r
II ~io casui h Ircirsadic(lie-(iiyle wn' afew mines before /bidrastItne bhanding oul opaleials thatill bereeidedlising th biddiiL.Shethen tuirw onirhe rallo Inallows th a di erir okthe iai f the classoome teaere~ will not be'IV~nexvept to muiae&dilrplihS 14~h ha notherdt4 i te same clawsoom',she can devthe

the nefhl horp*yiiii4stdtt'
7-~e-~c lyif it gradDerigte brdcsj1'theraiilahi-snhdi to the childreu Ii Mte 

c asrorn" ogthkncioildng grui-ins, a,~i in peton, exlm n atheiriai 
(rdegives an e iniitionirasksa 'ueislion, lhrre t4 itliaueeothatthe cide ntecasomcan es(orid. Afoe ofh'chl r/i~'ssreoralbu teyjnay al b~k s~ij,

Sarithmetic 6xerrses acodn ote ietosg e yterdo c m'ed 
Stheir eotrbos 'to roit nubniio itton r1-cn?1 edsO tre htt avr urougeeto~ pess theansuers to riddlef/Or rel om.Telswcisor Mist 1ur-I~oe.77eym4y seceg 

- 2; 4aiefrst paced, wilfein hne f flc icso o inthma iinceits (ir Iii' iiSshort sessions of woe (Intlaidspicedndthfire ,et"etertiment"bras Thr ift os-erhfrn iiiiideriatical segments ien de Ie~soncove'i aid -ange of top :c~sso teat the children ' 

are continou1yreviewing old mateirial as'well as learningnew sklels and concrlpts, Childrene areencouraged to IParticikl tivelyin both the.iis nicional segnets aend the entertainmenet brreaks ,'41dthough radio is'a one-teai, mdhit of comniiicationthe conersaionaltone, the app rapnrat e. 
, n~tess of the, language, .and, the-cra lsy con'trolled Ice 'Produce the ipeso!' f Iwo-IIaY~Scoinmorint cateon between the raiopers~onaities andIthe'sitdedi~tn the classroom.

Biecautse lte radio teachers set the Ime nieswilytk overe the classroom, dhirng they2 broadcast peid hr sltl aito ewe classroosduring this part of the maheaics
lessons, Urban chassroo6 o~2f ehv iie30 16 i50 childii veq~meuch, lcassrooms offeier­~ ~ than 15duhildren, he mainfferncebetwieen clssroomscomsnueepostbroadcast session, h­lte claissroom teacher again taes charge Wihin thei broad ecoutrant~s of die uiggeitionsv supilied 

S lythe tea cher's guide, the lasroom teacher isiozifreet(il the aaivities' idthe speicial needs ofth1echildren itn the clas Thesuggeted pojitbroadcesL t=iti ,'usully alloi~for more'interactionibetweenjbi~ldren~thain can heallowe duii.h hre sas mractore leeway fo rinifiacteo'ns between 'the aherulan inividual chidren, '~ 
Dtrigt e/osIioacsI tsescneisvi mrchlki'rinofIi esoi t inany traliteonal 

'~ ~~'~'clamsroom.ieeTe.teachher explairns and'gives exatrples, allowing indwvidual children to ask -questions
o tooconlrilin~iotlier Tvays to a"conviersation"that involves theentWirlss. Then individuail or

smllg'oasi~nenetsar geven, ' lnhe c/iildren w'or -senuartonomously. s the~teacfher- crculatei intheicl-ssroom giving 'speiail iitncion,whj.eZeee Du hie postbroiadcast~ -<2period; not1alchildren work ait te same rate, or eveneon tire same ta'sks, The'tone isgetieealsy more 
mree the dorling racks li- esn with less'pressure to keep, up) the pace and withet pato 


~~~~ "A' du ai at flc
re lmed'A ingh esn 



SHAPING-HE 
RAIOMATHEMATICS CURRICULUM 

dI.E N!A IN GOA Lofthc Radio NMathlemnatics Project was to imprv h 
quali,1ty ~f the ini cinatICS t'ition oifer d to children ih Nicaa 

g~a ulcprary schools.-fJhe terms oftile conjt'rais between , ID 
anid StaInford University,ala Idctws~e thleU.S. and Nicaraguian gov.,
ernmiiets ,c cifild this 'goal, and imps'ed S'omieconstraints as well:
RaId io was, to'13euse' asim tthee(a h r marydn 0oUntuijon and the11S ~ t ~ ~ coI~ eSt. ~ 01o

1 esstl as dlvrata16co 
Bensi~les thee two iijor cols-tr~aints, ,thlele 'IAWnuer'ous minor01 
constram som plicidy stated"i hc ontriacts or in applicabl

public laws o-therjs,,ihplici in thecontract-s orl in the characteristic's of
Jhe ocety, In Ih le p'rojct ws to be located recn 

~tandforl exapl&etpiiplemehn heoffcial labuls~for the math-,
emfatics.CUrricLU11. We liaad towork within thle infras tru"ctural limita-' 

tino hecunrandiwthnthe'coifines of'the cultural m'ilieu We:,
Cr1.11d not: e'ecrdIe'audience th programs were to beaimed at all 
Iju1)1 c-sch'io. chl,ddre n,'incl Ldinfg tli rural p~o-so-w6"had to~cpwit 1the limitations of die'Nicaragulan SChool cldnthIr teachers 
and: their schools, whate er those, limlitatinsjnig it be.- In th en'd 

the cnraintS saswe as the gol~a gav curclmItIh 
n ~'rk thai, t we discu ss' th varo 

aspjects o0f t1he ctuiiculum design,
The first section ofl~h chapter package'preprd b t n hsheape describ~es the irnsttioICI th
''j'rp'ii' y ieproject-a series oflradio programns Iteh eii 
suprtn al heded to form a completc mathiematics cur-' 

riculumsLI'c L11' Thle" next section dsueste( 
curr1c'uu61I design We' then turn, in ' 
extensive examination: of .the 'cnstraints 

) agogical, goals: -'f. the 
tirid section' to a rather 

ari thei efets a 
section provides a 'SummiarY, 

4 



7, 50 	 FRIEND­

i, J T1 THE XCURklICULUM "PACKAGE 

turing telfour ain adialf ye'ars thiat Stanford was, involved in thie 
Radio Mathematics Project 'in Nic'aira ia" co~i-nplete curiculmac­

agsfr' the "first, throughIth6 fourt gaes were developed(h 
prjct is~jee y continuing under ,the au]splces of the Nicarauapi

government, and aitional c aeris hv b d 
r:sive)ene L)mm2I~vlciped":since the '4eparl.u.re of the stanf'I 6brd ;d%,isors.)-Thecr 

Ih grade oeies ofradio lessons 
po'stbrold cast- activitie,57de~Ie'red -to-tlie teachersin'7t1e for -,a,­
teahers g~e fo de, aod a set ofmeatis traobe used in 
teacher training. At somiegradeleels, supplerneentary printed mate­

~rias for the children were provided. 	 T 
4 The6 number of radio progriris in each series varied somnewhat 

frmyear to year. Altho~igh there are, bla 18scolday~ inhe 
school,.yearwefound thaita tbr more than 

;o 16 les ttet -n fssons;"satestinsgro imnof the transie rious 
( l pof the daily -adio pi

vaidsom Iewhat at the bginnig but e -o sotadardized' mir, 
programs tonfinto te Conventional bto 

time that the children can to mathematics is deter­mdevotedaily 
mined byereMinIs of rtonIinghat specifies 80 minutes per

~>,day. (In:praCti~e, we fLndI Ithtl~hers allowed betwen 40 and 60 

thtwas left after the radio broadcast had ende~d waS Usedf r3S­
broadcast actipi 

Thesupplementary printed mat vaoriasorde cil[tren r i c 
~~greatly from grade to. graide Wth aStrong'ttedtwr h o 

- ~limnation Of SLuCh1-mat~ls IAn flist grde 'thiere Nvere ,individual 
norof the lessons; bsequenty, the 

tfirstgrade serieswas revised to eliminate worksheetsin.the.lastthird 
Sof the, course.I shecond grade, no individuial WOrksheets were uised,
b~u Set'OP H poseiWas supplied to each' class to ili te e 
con ep~s of' area andfractions. In third andl foui~ gi.c~ ,o!l 
pasteboardruLers and inexpensive -copies of-the rnUltiplication and
 

<'divisio'n tables were supplied; there were no posters or other miaterials
 
2 For~group11 Use.'~1~ ~'~~
 

The, tece'sgi 
 were bound books of' from 200 to 250 -pages., 
* 	 ~On~one page for each lesson,, specific SLgesin we~liven for,


activities before, dUringiand after the broadcasts. In,,addition, the
 

~< -qi 	 ­

http:4eparl.u.re
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de ntrdutlo~sguies robref ndinclue som apjpendicesf 
, ii"suges ionls Ior s tMes lie, matheatical
 

',-,r",-Becaulse teachie :traiing consisted o onily a sinl1 SI-hIour ession,

ath~eginning'67. reshol miiml, trainingimaterials~r a 

brie hadoutha s mar~ethe important~ poits about using the, 
,r'programii-and -a-broadcast sciedujle fo th1er 

CURRICU L UIMGOALS OFT1- EivU DESIGN 

inn1 of 

teai goal of,"ncreasing theici IlC ren1 ma1m 


'hpeo 0ocr CtlurriCuutdesigners.,ms al 
~s~ls;n
 

kn6 leg'e,'. The, majorlty 'of th e cur rictuum decsosige oil
 
trade-offs, betw"eel his_ goal' and :or. another of thenumnerous
 
constra its' onji. To6ea1 e ary goal of increasedace
pImC ­
init, we'tric t acbm l a hurnb)e qf pdoialsub goa s ttat,
 
we' feltu ere n'ecessary for an1 effective inlstruetion~i"IIyste m. ost of
 

tese are genei aIsIhat ;ipply to all skillarsa others ir or 
Sp)eCIf ICto the teach~ing of' mathemais*. 

The ist fif~~la goals w~asto gaiin teai ve participation of4, ' 
the~~ ell fromstdnsitelaning process, Children do not leari' 


~InstUctiOfl eliveredhi et r(e 'or Ie ' ihy "eiplaniatio'n.
 
Skills band 'detail'ed factual knowledg'ehc I aarg par-tin
 

r_6ihmtc w active partici­par't~iariy alir icui 'to trasi it 

pation of. the childrenx.
 

Tli'C second goal' alwvays infi~iniing students 'of'correct answers to,
 
exercises-is based on the p)r inciple. thIiatCknoWege, of- eriors- makes­
learning~more, efficient,
 

Our tiFir goal was to ilu~de sufficient review of basic concepts,
 
andsufiien~ i~aci fskls andfacts. This review Sh'oulclbe'well:
 

~distribu ed over tiiie rather than'supplied as massive doses of ih'struc ',

Ltion withoutL follo Wup, since dlistriue prc0elastob~e~6
 
tierm reteifiio n'of inforniaton, Concepishso uldbe develo'pe du
 
aiiy, with adequate examlples ,bcuecide ordinaiily learn better
 
froin~relevant'examiples than from-highly. verbal expla'nations ofuun
 
derlying priniciples, and they need time to int'ernalize thie."concep ts
 

In irnatlienmacics,.VSpecif'icaill , the sequence of'instruction needs to 
be planned correctlyepo tha each new us knoui 
edge. Children cannot learntopics for wvhichitliey do,"not-'hav'e'thie
 
n.recessary. prerequisite knowledge. The correct sequencing of topics is"

p~robably,,more important in ;mathematics than in anly 9iher school 

'SLI )J2 
VP -
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s~IACTORS 'ANS DESIGN'NRI ING CURRICIUhUM 

Of thie-condcitions- that shaped, the design1 Of the ct cIEM, thmOSt inlt ia ere thle eof rai as Lh eium of~ fl tucid 
anld the contractual resti-jctons oilcost 

Webegin ow, discuissiondofiii"n facto's' with these L%%o. We'thlen
(Ii's LISS thle constrK! s implosedA~ ythe Use Offor6ma t ee aluation, 1)b

MnitY guidelines for It Ile content oft lie, 11m0lathmtics CcurricujLM,
limittt Nicara'a sdboI-!th1iA i 1nyirot1ment Itself, b'y th-e 

Intholoinalhug e discu ss each factor as a corisraint.0on 
~CuIirCUL11m planniling, t is ImportaInt to note that there wer sometimnes advantag es asd s di.adi t~tei e0" d~mael

9 sa~ailage~clhemitationsI 111pos)We idenltify rai''f raIIplejas~conHStra i Il g CurrIiCuIIlIIIdeSigIl..1
~ ~orY1iw)'n mediuim of' instruction, haIs limlitationIs that mIListI be 
tiaken into account, in the curricullumn design, anra~ di~o isnot the worst,
of d psbits 1jcinmany was,,;s wve shll poin t uthe 

Sadvantages of'radio are ,si stantiilrand(In I1mpiiy from ile vil)Oint of the posts involved. ;.' i ~ jx-'"Vwe alSobciSCUSS Lthe 'Iiialion,~of~tltheteaIChrSWhile it is true that 
thle, Niaa uul cational system would be betterif te teachrs 

Nvei-cbet e I(,Ie,'tri dbetter paic ), it is alsod'truetat h,whre,muvelously pleasanit, cooftrative, open mninded, an "fclerya]se
radhc thain a lability,~

There wve re Iin st , nces 1vnenlwe fel tht we had compromised ourl~~goal s becauIse of s.olelimitation thati we couLlId not circumvent, yet it 
turn 6~uhd

4~~w~ 
6u6 t hat the comrp: omnise .positionled to better inI't'L+i~il thanvm ihtlave ;'d&!6ed -whisve, Seveial examples of' this aeA

6e "othe air 
Most of thie co'iitiia 111ts we re not1 rliadsm were not evenl wel I

deiid Atog we wre touse radio as I Clill[lie~pihr f~iiim f
SInstruction, We cold and dlid use suplmns Retitons, on) costs 

weranongtheimosupoor0,1ly'defined&6f,'tlie constraints oil O'LrT pro­grai; tereweie no clear guidelinies foi- optimal costs, ande~ell OLI
cotestimateswere (11etolal', Language constraits;lile Nie, were.~poorly defined; different inlform1anrLSgiave uIS Widely different opin­

~ions~'of the prevalee comprehensibility,adacptblt of' pro-
Sposed langulage pattrsI.<,LC'I'llS.

frequutfi~deienye-eq~llld 'treated the conlstraints fleXibV.I I we lt 
-~~that conforming to a quiestionabI6 oiprlydfndrsrCO1WL~
doirprbehr to the integrity of' the ctirriLunvj1 aMCka'ge, we~

iestic~onvioate~th ater hal aapt the inistructional design to it. 
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Ra4io as t1ie Midiulm ofl Iruc'tion, 

Before, the'. Radio aL'th Iatics oj~ct ,begaii producn les onIS;miany people express )Cd .sed0. e totac)retatod recihabtdoub 
6rco dommn sto teac language Or MUSIC 

scialStudies, )ut fora,;isuibje as'diff--lculutOteticasmatma 
~the conanraintst ttt of' tlfesd Ce1nII 

Fr,om people 'who fektthafl television, would~be a more-l ,ippropriate-
ImedlI a1;pren tly tmapnith n limitationooadio to 

thait rovde only OaCl IIU nic.iion. Wle 'iti str e that' the 
absenceof y ovis componecatist esome-oraLcOMIIIcation\a ua 


thapiv ~.~s aric m a
1om~as vadages thla Iare not s Ire d Iby meda 
edbksinflmsrp.Adtwo Of the major limiitation s of' radiio 

~ar~e aISOsshared by television. he yare both mass midia and theyo 
provide or)J)4Ca commnIIIunI)icaton u a 

-huTs',ithere a re fourc r'i tics of radio that haive anl impact on 

notv2e doetl viua crh nte agavcs thIommts -lccat 
~C-liefirt olth'selray it - s 

kno ~. d, ps, n&I>7 h. rlChsblatemediu lt]u 

mendaosf cinnl n 0Tn;u~ at h
onw1)yro iC n n ~' pe

CLAI~inUonent).Radi 
le..dge"' cuani" cuIrrlc u 

cmmunicatioe po~rimariy menboyarg~~
khnwriedg arithmeitrailna-slurde most ieacyihgl 

I)COraJi ,Sil gugci 
whch, firsof angug,prsrIng-. ,1, ltlied, ountris, bheenveome dvantaes uti a spokenrath7 eds fmnoren langvuge i'ceem oeipo tant an an~iongI
the chhildren artiy'nsmtt nd evl'k'lsieias thel mostthighly -

ha~r~~lng 
Sliestcommoncpoenls aguageitvencmonpo t. aio sOn ayng­
anthehidicaofs -any-tna prnoraillstiie i'i~~hmrehg 

devloed kils.Gd, Commniationeitwhea .­

- Knowing, that "the'primary means of communicaton with th chi l
Sdrei -wilWb6'ora Fshapes- the thnkn~ft e.criuu iiner Inll. 

jiany ,~vn ohaotcus conten't and abou't pedagogical .Style.

In q~ecid~ng, Lhe~objecties for each year's'CUriiCuLIUm, pt 110Iei
i enipliasis-, ment al\arithmetic than m~ost traditioi,l-CLI'(iicuIILmIII


'94Otil, heCalUS65e-ewanted to take advantg 6 h ~htn1d'
 
communiation and because we felt thatfacility with mtal COh11)Lla-~


>tions is greatly Ii*de'd In a clture tiat is primarily oral. We saW
 



mental tlaltheticna 
gitimate g0S ibtjtLrt Iajctivities ,thdt ar'rt sually based~Oni 

elf bt alsoas a
tC.frexamP 1)e,dr'ill onl addition and mutltiplication tabiles. 

Because oral expression is learn-Ied befor reading and is more, 
naw ral o'6'a nlost to'p C' I)ral woik onl e'Liste to puinted
workIIAdu traC forI~meidnj~~ vas taught F]I st1 --IIIy~so
tht the children we able to se esl lie 33 nispondiinid 7 22in oiral form before they) eleho~ th predvsion 

Cs arly fractionse e rtanll first in. ora-Ill.~ III fl-o "ct h-rctols, fthediffer-ence betwee the or-al ald~ 
-- a-
 fear:eananltnfind chi 1lde intthe;3tees Ienf rseseaI]orl ygdeswmi Si ted I fi iinheYMrIs d CleenM tra ction COInCets(IL te, wel

without beingsable either to r-ead or to write the numbers in theI
coi Iev fracton ForPmdntiial Eventin iI th spoken
word-for numrbe'spare more natmsratnd t 

atnors Oet sre in learenisgatt Iandwrite' numbers is,.itliZ numbers. that, use ze~s:a.I,-c-l~~e~,fi
isance, 203,, 40, 7005,and 6050; in oral form these numb)ers arec 

easy to understand as 243,_42e7165, and 6253. 
One of the most diffic 

w problems problems are tradztionally given 

po-l wth.worS uchpioblcms fsJsIis thrsaementchildrenS eives each 
n,datogisving orpsi dtotfav Another fally.imageundfat atheo atit tmnd 1..o a~ r na lnOttosr d ce Sit,

inigscproblemnsOne rkils eon e areeptated beifyi"txt~kto ble,o to,to circme the diffdiclty 't att oralcmifl n 'e'ad nsihbaasee -e gieat difftlhli'f57lis cd 
ecesrively er fe lisuppy coldto rs'oiuhdetailssar ta 

out the story.~~''~f 
Fr~many. word problems, we used a complete'draniatiiatioln withij ~realistic character. portrayals 'and plots wi trso,'lmx an&leS
plution i aiaage .varietyL of, sound effects, some recorde~-ocally- wer sediliberl .,These minidranras were usually' no~more ~ 

Toititha oheer LC isog, so as n~oo traint e attention spa
of' our. audience. We frequently used asriesof related story ~prob­

i~>~ ems;' thie first'of whkih would be give as alfuill bindrarnatization 
'while.0the others were,, oresketdiy, relingo the,h c en't mg,I'.W'iie the deal ecsay ompllllete the picture of tile siiatibn' . 

',nr wamauz 
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Absence of visual copoen . exploited, the oral aspect 6f 
ra10 e\er~'possible, Hlow&'er, the fact ihaut:radio provides OnlyLo coinILn ication poses probems for'teaching mathlmatics. Muc
 

romathernauics is isual; esleciafy during earlystagef learn
 
.with andMbSL' of gebrieorm deals shapes tle relationshsl 

tie m.,Siilarly, reasurementis o th visuaiobjects. with
 
riders and thiligs to~beled, with containrs for HliCeii wI
 
I rfaces and solids.time and weightihictre not themselves
remeasudbyinstrUnimiers that are rea d IsuaHy, Arit 

excep1)t- fo I- -ew si Inp] e~c )LIt1ioisI.I 1t-anbedo e-menwhil~ ~~onsthat can be: lI-dealIs 
wrinoi-prenumbers andexercises.­

tiSincrado ant 4 provide ViSLIa'l Ch~pla'Sl we ,had to resort to
other means of providing them ofindcer ways to teach the topicifVe t'tu s a-variet~~eCOUld" iWsed' as : utf o me~dia: worksheets ,cildren s firIi I fi crshihali)0bo'~seadsjexercisesc ¢opi i n to nrotebooks~from. ,arsOorfromicSton pss,a soo by'dopctr -aw 

children.;! ,: .il~;J,;::: 
M,ostof these are static displaysi moving illustration
 

tat film i r television canprovide. Iin, most cauoite
 
ubsitutes tbe reasonably satisfatory,t sometimes the constraints
 

imposed by an ~oral medium" with static'visualMterial eve ver. .
case in point was in the teachin- of t e o tepsamake
 

the; ar-itlineic.'lgorithms. In an- algorithm' like long-'division, fo
 
, there is a great deal o, moviig rom one place tio' ri
 

'looking~fist at a number here, then one there, writing a number in
 
Sone place, then writing a differentinumbe, obtained by a' different
 
process inanother place The. sequence inwi
,O :,' ¢I thetseeacuions :are 
perfoimedis very Istrict; any deviation, wil],produce an, in-crrect A 
answer. Beas th aloih ~~i I, i is not, easi y, leaned~ 4 
children mus'tsee many demonstrations of tle correct seqtuence be-,for- 'thy,,cn ic i hmi socessftilly.-Arrh!a -tradiltional classromi 

teacher~will demonstrate, the proceAdure o6i,,the 'cIakboatcl,,taking, it 4 
on step-at a time and carefully explaining each Step as itoccurs In 
tis'vwaythe childiren see'the algorithmunfol -ynamicaly.Theyd 
rone tosuya complete solution and try to~imagine thie appear


~nce'Ofthe displayas it was developed.

%VWiti raidio, such a dynamic display could be done' with thehelp of
 

7the lasro66mteacher who '-d t synchronized 
b,'ucons en by a radio teacher.'We chose not to a p 

tio ewantidtoleave tteier o atie6 to
mothui.groupis of chilclren and[ becaus'e 'we anticped 'thre posbliystudijents working withlout the''l'i'efoateacher.' 

'1 1 !i li f!: 111ii V 
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hie S0lhUdon, we c 0seuzadad~pected benei fiLs'v i r u' udWt'o iha e tlinex­a k thle, ch'ildre 4ietesles theiriw
demonstations; Xhat is c addnot one child to d ernostate:1forthle Class 'm1uIC1as~a teaher mlight;ra rt .wx'galVe SuLlfiCiett 'I"tu 
tions for each child to rdcilhi:onnteokspI-tpLdeio h poroducesnhielliprocess P 0roe'thinksown of the comiplext(fLfgivingitrcton tfaar'esperson who F long aiisb rcsethtahas~n erseen the procssi o ic r~tsl 

Idtilth Restprocessg P]OH' ~tS t 

~Wrzting inistructions to or hog tile simple bhi'*a.... )"efor-ewmoi g dsivsion,) Th nxected benlefit Of' his Substiut for0rneuWioigil~tilin wstatiecidn ticldioiclosely aiiid.learned miore quickly thian do children watchinig a demonlstrationl~givenUy someone else, This seemIs obviouIs n10oiv but did not occur ,to.~~. ~ ~ub-dorethe C'at.~it i' :">v ~ ~ ~ ~Radio, as a mass medium.- Radio dlivers~ the samermessage sirnILtittneou6sly to many IistefleIrsan d t Iirefore do~es-fpet the indi-
Svidlialiiatioiv if insrctionh, In 'this reodc'radio is evenine~con­staie thant thle traditionial lectu~res ty fistruction; itlectdurercall 
atleasth ijsL the pace of hIis presentaion tojh need ofstise toliwhon islecturing. In contrast, radiode vrtH'sni msaeo~;' smallW asI ruial classes to large urancas gs.,Case -;Jn'mddIelass 

>&~neighborhoods will be treated thle same as classes of the children of'~~~~poor farinlaborers.r2 K:w 
There-aie %,ery16NeWways: to alleviate 'this prblemri One Partial~~1 solution would'b~o prpae a sev:aceral series of~proJ~gramns- at, differen t levels' *We~did, niot. seriouslyent~rLaini this notionblecause of the prohibitive cost.Another, possibility. nethat we didwj'experiment with-ivI~s to include instruction'at difrn eel- tile sairocck WIeused two levelsnot fr t nie- lesson

ih
butY 

secce ParKsThe,.exei cise fd'twvC lev eiinter~mixed so",that~ne -abilitygr'ouplcold ,be cmpleti'ng an exer-cise while .. ILJLAI group was rcii'an ceiInn' n itut' o hs. the childre n ada ted more4til exerientafter a fewweeks-for two reascins 'The first was thatbot grusiov eevn less total instruction than tiley, would h, ve~~ if the re had been al programMdesigned especially156iiem We felt t7hatSn- 4-this' ls~f ti-h nearly cancelled the advantage of having the inStrUC-~
ion. aimed' moreneryatte

~giving p ih level. The second reason forthisideaiwas the difficulty of sorting'the children Correctly~ ~ino h~tw ailty groups. Wit adequate rsearch~and agood pe-~
testing program we probabliy couild have oveFCrYcmk~ 

OL -1c this diffC1ty but* 

http:farinlaborers.r2
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sImaedh cotf~the .solution tob) greater than its valu r
 
hfadithis' solutio pro e fai'ble', the6res ultlilginstrLuCton would still
 

nt a fea tra h d i d v d a i a i n n t e e d w i p c 
atora ittlbelow, th level ~o an average st1udent.-Qh;
 

_---Desiite 'our miisp Igs; thie Ievel o d'ifficulty, we, adopted'Iproved

uit, accp table, W~e ha ferdhtb iiga h vrg i1n
 

w handicapjping bpth't lltheao e-a',erage anid thi,
eNo UId' be seiouIs 

bowaverage stud(enilS, but evaliatio'n'resu.lts sho'dtahire
 

II blit16le medsub~n~~y orehai comparable stu­
denti1 trdtinl i s o s sme cap.nags


Amass~ medimao offessm~d'na Since the cu~rriculum--..;,.
 
is central ycontrollc there ca n be: more cqnsistencyl;thn ould be­
~POSSible, Vh meia like "tcxtb oksitha't o r, g'rea ter. class roomn,


~'~ain ~cu fIan suprtcan1 bconcentr'ated in: his case,
 
mre time and careca~n be spent 1plahiing the urriculumiianc&lttn
 

I heLto p~cineeds of he audience.
 
newycmuiation., Radio provides Communi1-111atibnl in one1
directionl only. This cha racterist ~ss'uhpr 9furpret 

adias 'a com-in ication mlnmthtpany' p~rodulcers _d0not
 
e~ven see it as , problemi to be 'Overcome.j Most)-adio p 6ogrms 'ar&.
 
cleairly desige w~th only one way commuInI1ICaitIOni n mind; thleradio
 
tialks (or makes some other noises) c~ntiUOIzSly'yand'that is seen as'so'
 

rigt,'a d -prat Thosis nl rai~')olre appailled, at the
 
Lholi o "dadair."Thsdeep-seated prejudice was oviden
 

nb'5s; ITIL o0 he e peciall -atjthfen1
pojec ctaI hs S~rIp~tW~iters, ' 
begining, tended, 'to think far' mo)eab what the' radio would'be 

doig tan hattheSt~dellt wouLld be -doing. This attitudec wYasboit 
Ll~qelitl ' counterproductivesince oui, lim was not to produc radzoT 

programis bUt t0eLatchlrnwhich we felt We COUld do bet by 
alo* thmtm o atcpt rather than by demann that they 

Sce dor focus was-m~ on the learner than~ion th'e.radow 
"developed a style that closely siiulated~a conversation c'yenstui-I 

ednt andFteacher. s iThe (OtleCChi dreradio cliaracters~pok direCtIyI 
rathei' han to one, anothic.,They gave iistructionrs a:nd as ke queS-_
001nS anaiSlaysIauedtkallow the childreth time to do the'task orito, P'j1
answYer, Only rarel ,did mDOFrehan w or three. m'intites elapse if­

otan oppo6rtiinity ov~ the chlildireh to engag in'somne aclVIt 
Frthe prormst simiulate'dialoguec'betwVeen radio teachers and,

classroom students,- the*'pa'uses 'f reI*sponisesand other activities had 
,to 'be Calculated q]uit precisely. if a pause is too shiort7tecilrn 

ilntLeable'to comipletc "tileacivithi me allotted and H] not 

T, 
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be Jpaylg attention to. the,'next instructio orqesin Wt ral 
response's ~htillInot een hear the ne
f 0 

-rdiospeechasnct coa -rspoz 's romeentire class'is loud enough to drown Ou the rado,
tfpaseistthe childrenlng wl becomerestess and "may'distract one another s that 'againi thiey are not listenin'g tol th'e nextqbLestIOn Or iitrCUn from the radio' teacher,. ~t

We foun~d noi theoretical~approach to, cal~cu~lating pporatlengt pauses,bu w)fiL 
At~b

e did1 develop quite coilet rueVby obs rving larg numb'rs 'of, childrehk'~npl' ningm
T pilant)e ofslfrrn n 'jde ffclyj,, hoPsing pause lengthsi 

tht peed respond lcanges q it' drama­

en ma cnre­

with which childen 
calcl as, tence, By theend of secontd grade, for,exIi­Y-1 t ~isinea hor1)1peIchildren ca n write a thyceJdiift' nubrfo dictationnin,~'I8se'o'nds, whereatth beinn8 of te' same grad theynded

12shodsithycol goitn'atallyee
 
There is usualitl
yitn teaching children to participatetieziciv~y-iind6f'im'la~e~ onvyer ations we prepared, In thie '~firsvfew ~lessons of~each> -yar wcno e th"cilrnwithjphrases such a ",Nowv, everyone answer this one aloud" and "Iwant to~ 

Shear~ allhf, you tell me tile ,answer." For ma',lsosw loue
child -ctors to,provide an eapeadsiuu o h'hlrni

thelassoom;Tlese child actors, AJSully'thiree OrFfur ofP then,;~'"~respone' oeconses-f diff-Fd-Jns-Jierei hquestion asked btherdiotahsi iesm 
Sway we wanted the childi ,.n 'in thie classroom to respond thereby~

settinig teacefr'ncidenwho were at all hesitant.t We also"asked tie casofi ahe to encourage active participation;, the'1)best wao the to do.,thiisto, participate- along wvith the clas
~d giving answvers aloud just as ~they, expect thle children to do.~ 1lw v Even though we succeeded in Vsimulating a'.dialogue,>Teesusii[tdfi we still had~teproblem offnot really receiving' any commtinicationi from the,~ 

tio :oasking ai'question, -and it',could then pause so the children 
,,.could relpo'nd,'but it cold not continue on to thle next stageof a real ~ ~ 'conversation by reacting to tneiresponse given tiy tie 4children.
 cwev, e i .qpi-Iovdsuert
jp:Sincee s-iprtbelie'e..i impotn it zmmediat"eor~~''~' ihknowledge of thle, cretness,of~ their responses,wecnirdths

hlmitation.ey serious and maestn effrtst Conerc it Jde-
Sally,. w.e would, ha've liked to r&a timmediatelyto each response given,
~ by a.child le'tting him'know if hisrsponse isc'6l-et oi, ncret
 
~what lie did-: wrong. >Th7his idea'Vteac ling strategy cani occur, on y ith
~~-1 etutoritg or. conipu er.. instructib -With ,radio,. the 

> Correct answer just afte the chilren responded, leaving tilechild to 

7" r" ~ j­~ '~ '' 

I 

http:hlmitation.ey
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se a etherhi s- n as, correct, A picaF
iao0 e, 66ul b6 
Radio teachr fioe" tel lme mOSnu wIo~ c I is.fINems 

(Pause Ira response, fromc room tas 
Raditeclher:-la f .F e timcs 'se en is hi yfle. 

"Notice"that afterte s fo a epn s ,,,thie next ordspo
n unced by. the rad io teachier ar the, exact repne"xetd fro 
thle ;children; h no intervening_ words rbaies, tudere 'are. 

"G~"or "Col-rect'or, "Te,, I g answer- is.' Atethta 
frthier reinforcemieni,t 'e radi'o teachier repeats bt theexecs 

-and thle correct answer. The efficacy of this method'relies'heavily onr 
the umlng. If thelpauseis too shot teacl l i 
soon and ill be .droNSned out ) 'thle choral re enn'ct i c aroom-

Ifpt~eistoth lng, the amdac f th camuparison is lost 
Another disadvantage of using a one-way mediuim is th'at'the radio 

teacher is cornipetelu sp i to transetneed' f the class. fa 

kinpoint ofterp)ayis riot clear;.noeone !a -or, Ic IoIcan a.erlo ­4 that-occurs in g'ood discove6' teaching Situations.
atrditionalecturer can adjust better to the rees ofliegroup

without a~si'ngle ques on m tl sun a sitiveolectulrercn
t6eecida tsnesane 

dtnhi s whenaoithlier'exlication ,Because. f fradio~ a radio lesson mujszbe preprd 
more than standard lecture,if;tIelasei to o i nS e [d' D~soDSoUin lmary, of the four'main chiaracteri'stics of radio, werview 

the first-availability of the :oral comne a advantageous. The 
seo tistic S iess of'disadvantage
;than many people think. The remnaining two-being a mass mediuma~and oferng'only one-a~~imzico are almos entrelyds
 
advantage'otisbt not sufficien~tly so as to miiake impossible tire dsg

Of effective istructional programiis,
 

Costs ~ 
Cot lyda motn.pr I U-IU~i design, and indeed 

ri carctrmoiizetriin allI otfe rproject decisions, because 'the project lessons wereno 
replacing somneOther component of the cducational s'yste m thatcould 
AhenI1be eliminated to reduce the totl cost. Rather,' radio lessons werez 
an add-on cost that the government would have toJuIstify'in order for~ 

'thie program to continue after exteriainda ceased. 
Project costs 1are of. two kinds :,costs~attribu ted to, lesson, cevelop-'. 

mienL-a& those, i'sulting ~from- broadcastng, and receivirig~lesns
once th~ey are developed (implementationi costs). Sice'o 
clv pe otsaehg ie sem -logicaLplace to economize,,, 

J 
V 



60FR IEND: 

Ie 10-range economic aspecCL. ts1-10 e an anlysis pOflthion ofte pri.ect s WeII KIees,, 1978 ireveais tiat [h C ipleentation co c rmor "ificant, 1Flhp. atileber use again n gi o 
miany ye rthemnatics currIiuLI:ISarslnill tile~Cae of~ ma there isno0 , 
r snwytile ost'L lcold n)ot b -the IpCLC Can be amlOr-LIZed-_oIthat time period." MosL imiplementation css 

CCIycarlA'mong th'em aez'tile coSt of tranlsmzssionl; thle cost of radio
receiv'ers For tile classr-oolm, their mlaintena nce' an'd provisiorl ofPQY%~~im eithe bbatterVbr Clecticiy cs~ i'riing 
an ls gtplmlL iaiu6 1te ris for th i drlldndgu ides' 
an riln lae',ISfrtl e'c rs; and tile costs:6Psup riinO' 

teaher. Athugh implem~entation costs vaiyywith ,the geographica
~dispersion o[ cla1ssrooms, tile number of' chilh el n lSIOII 

v'invold '11 k~ilbl(Yo electric serv ice, tile costs of'imj'enltig 
. tlle program ar hcig~her thal [tlie all)0 Ied coI' the OIrLdtiol 'Of 

TIICCThiCud nIl (testignei, canin11f ILence, an of tile iilmna 
ruecotf esontiansnlssion, orxample, dlepends oiStile rilbflber and lepgth oftdie,,pograsl-rI-oweve,, tra nsi ssiomlcosts

esmin,1: pccentage of the total Implementation costs, and redLCIng~them (foes no01 effect'liiud of asaving*. Onl the other hand, t Cotso 
10 LII. Of tile comiponents can have a~signific'int inlpact on implementa­tinco t'. h s ie:iad 'S..Ll16ne iii,i ait~rial's for children, 

SL~pp.eri,e foi teacht s, ad triingii'r1'super vision of'<~ 
Steachlers .. . 

The cost ofteradio~receivers themselves ishi. Al)OLg ine-~ 
pnietransistorized radios are available, these are not Of Suf ficienit y~ 

ii lity f1,1 se in a noisyclassroom iof.20,to 50 children. Evenv 
S>thoughl some distortion isallowable in tiat voice transmissions are less tcritical thlan Other kinds'of radio broadcasts, tile 'power-SuLpplied to thespeaker must be sufficient to allow all the children, in~ the r-oom tohea~jus al investment of abouit $50 or-more e eevri&al 

Ckiol.Oiewayjtle jiotal cost of' receivers cain be'.,rced dis by A 
Sarranginig to hve~themishared Severbgrou~psby fchildren. For' ~ ~'exainiple, sigl run severaV.speakersJll idifferetclassrooms. We did n~ot try this, hoeverssiciwnla e 
W,iilih sitigle .grades werec divid(Iitosecons Rath w kecLteachers in different.-gi ides (tsare radio receivers, il ich were then~lmoved 'from oi nc assroomi to notier bet ceen' broadcaistIordiffer-

Ths rnazi) not seem like, a cur riculum issue, but. tile solution weC'dopteda did hlave a sigificant effect oil lesson,,design. Althotigh the ~ 
Sdisbtanc.e betw~een classrooms isnot, great,~moving tile radio mayd take 

;'''o~ 
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miuts e dcieda 
minte ad msCMtweenprogramns. 

t o tre o It'eac nprogra Ininto 27" 
roadcast. thiree-inuttes of'SI 

'henu ep. dayis; 10 aof the avilabe radio, time-a loss tamih resLt in signifi~caftly ;'lesslann ve a' tm nti 
-Winstance, at les otis omntdtecnenfor qual11iti

heimpleination cost thiat is m st affecte'd b)y curr-icLuum deci­
sionsis the co o supplementary prIinited mai,-terials for th'e stud~rits 

Inee imlmnta tion.-costs cal n tvl erdue 
k eping ti jamoun11 Ipplerne nta ryLmaterIa to-al Ininimu nN enLucE 
Colli~iZ Io r th-c~faeia s by increasingtt~le"1I-ity of 
tI 'bbroadcasso ot thtrde--offs hier-e: Te'xtb)ooks- do nFot'
have to be 'absoILItely clear because thle teace I,Carl provide explana­

tinolme thave to b) 's6'precise if'ive ou6ld ref'er' 
the children to illustrations 

In First grade, WC Lsed individ'Ual workshieets to-supplemrent many
0 'ielessonls;'these, worksieetswr tb ueonync tIIel 

iscO s ltrnatv to worksheetS is' eusIable textrd ed.,cil e mate'ridls.OchIldCa ol~tivsoed that the 'Cost O'F sipplying a textbook to'each
chids pohbiivlyhigh, A secndalterna tiV6 :is shIa reablIe.­nite ials--posters; For examle. hSSIIil'IS'ben s' ' ' 

IILIIIul of' noiformal edulCatibii 1parn~ywttsj consider-. 
able SL~uess'. Our ecxperience idih' poster~s Was somneWhat, more~eqt~ivocal_ Altho~gh tle HilIiStri6nFS, semed helpfu'tl t'h IhildI" 
the teachIe rs did no ; I wa ys1)u t tiptirer t peatrig ight time, InI 
which case thle effectwaWlost. After prodUcinIg thre first-grade'lessons' 
weevirtu all~y 4abandoe printed IsppIClemernary miaterials'and pu101ur
entire ef'fort into~producing effcctive instruction thaI did'not depend, 
upon p-lroJCCt-L pplicd illustrative materials, 

vn AvYethlinik"it quLItliltLht thle lack of printed materials resulted in 
the children's learning less aboutL geometry, fractions, and m"Ieasure­

metthan they miight hae oeer etik 
med rit ta ringumlMrsao 

aver-sely affected; opr Nas learning various'arithmeti 
addition and SUbtraction.: 

Teacher training. andteacher supervision~are 'also major'con­
tributors to~the ongoing cost educational' project.-,'tof, an s;qme,
~possible to spendiimorecfor these teacher 'costs tha fliFor:,aWll 6er
implementation costs~combined. Our Solution to tis p)rob le ,was 
I -aia-od ihu ece upervision andl o pr'6vide only mini­
ilia] teacher training oore than Nvsabs9ouILtCy necessary to Inr~fo
IIhec teach~ers of indispensable administrative an oitcmtes hI 
nfo iationwas~ single 3-1hour training'session' held.atrn aovyd


the beginrning of (fie 
 sch61yar he fetlfte bec of teachcr 

4! J 



trinngo 	 theIlcrclndesign is dIsclised below Ii ti e, ubsection 

OnOna rce 	 Cnlmntto 0prpduc 0ion.C)of :-1 cOsLStile 
maeilo 	 ece w~kept (o"a'imilliiUI ilhrughIO'tIie1pro

011) -1reltively teaChler.' guId o9ne pge'per,rdcigol 	 A~pr
traII 	IgOi,Ix IeC(,ri"lsontat was distaribtuted Once'a eaIr befre the. openi fsch

"since,the samle rodio lessons .ouj6d be broaidcast year after year, th&e 
rlnagei' Steachr .gton eaheos Cis S I-CIbIC,~ahd -its Cost. could be amo~l'rtiZed 'OVer Its 

Aswe shave mentioned, cons ideations Sv:eyli~$ cost
Y~t, 	 idpro, llweyesho

Of edia. 
ment, describing'r e.XCrIeCeS WitIiht'Ind Wals to 
StriCted thle Ause M~xlayWe e'alliehlle ea4II -supple­

o 	 e rieIt Used 
Saugment 	thle bro6adcast par( o' t lesSsos
 

Worsheets I 
 l t Is esns de­
slopndb ae ojectThe d nl outof 

%ithoutanly pin:ted supple ..ntr InrniIa However, FroiltileOut-
Set, sW o reuce thle of worksheets need e'netLllt b 
~SLICCessfutl UItaCtcW ISto'group t'opidcso th't ever whe lesn(fteri
about t'il~e third 11101li)~Nvs p)ri m i yo ri 1.This way, thle numiber ofr 

~~ ~pinted~and dlisiiib u(&d was~greitl 

? After we had, had-considei ible experIience in poducing lessons 
>K tliat did not need woi ksheeCts (S~~i-1 tilie jCi')Cic'nCCeOfproducIng 

secon~ld - and third grade lessons hichi used none), WC2-CjSed tcillasti 
tirdof first rad tocliinite theo kslects, Perhaps because of'OtI 	 Iour accIUlated expei iencL, the revised series wasan uttanin 

IllCono r-experinientit wassown that tile 
'~V'''i~6is'witout wozk -et 'ytf~d' exactly he sainlitevmit 

4igains as secondusthle 	lssons with wo' ksiee'ts. This was ,srarting (an&unan­
"'" i4cipLYed) reSLIlt'mid should alter the thiniki'ngof other projects.'uSzng7

sucess'raiofo nstruction. lAuany~xP~tollrllaUrate, I;tacl
 
Y~"decsion to dispense wih, rset' nltrgae well taken.'4
 

cr 	 t was confirming evidence thatOur 
was 

Posters. Tlhe neXt? most.'exp~ensive of' our' standard arra of 
' su~ppCInrynMteris WMile )OSterS,WhiCh We Usedonly n& 

second giade. Thposters were usdsll o lu~aol htw 
felt had to be rather pirecisely drawn, beyond~what teaClII's Coni!d

fres 	 included illistrations for 

"'IIt i st be. ,,tid that the le"S.obis that %sle;lffcCied by th experimentdid not'
i 1ldeS11 of tile concepi~that :Ire Most difficult to teach %ithouhgood ill iratiois 

'namely I are~ ~ t'i~d~fiind,andc'hei clnccpts%of? fri-ctiomdal irrs~Asoj
'~ i~'I~o~is~h'~ac co~si Atii'~houtworksliees rcs1lted ilcssoil olha 

;~wcrce oil tilei avrige, - .immis oncr' 

1 
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rathe eak THe posters e eferredto cing t
 
fracti n and area concep~,onw hichw hteachler to be' 

bu e tr, pa e oe e i s n
 
cr ueadcIt.a 's t mIopufu'hepot
ned haie thIe '0Stechrs'feo d sefIle ne t 

__ pl "p[fewronl assormt or puILtthemllIn:Ithe ongoder

-inora ce 16es in both fractions anllarea ere no high in second
he corrc sor me ha ob isl dbth ece bfr h
 

.- T___ :mor
aeja t-ac Ilren~,woId haveilearne 

if ikeposters laye&Because h xes n
 
i'l~cnoteaecJyt~ ~~ C: n tm
~ e L aithusinthe dniffiAhI ties associated 


loterrw .9 

Chalkboards and noteboolks. T%'YO other-SIII
superentar) materials
 

tlalt wlIoeau after fiS grad werrethe chalkbo-rd and tie chil rens
 
niotebooks.' We sbmietimres uised 'the'se to gether sometimes separately.


S-hard asouce f iustratio 
uI~~ no nsummtlelWould be referred to durin g the Yadio broadca'st; there.'might-be, for
 

xampleIreaother. . Ae tim es, thear
 
tea cheWr Wouid~putI Onl thfe chailkb'oard arithmeieic exercises' thiat thle'1­
children were tocopy into their notehooks-but( nos ebfore 'thle
 
lbroadcast. Th~e radio teacher would then, help 'the chilln -o e
 
tile exercises duLIri 11 the broaIdcast lesson.' ~n y; ti .mes thIe :chIilId renli
 
Wvrote exercises di reciy' into thei~r notebook's, followjng,,dictatioIn b)'

'tile radlio ,teacher. E en thougli dictation is a mo10re tinie-con1sumIFng 
Nvayof writing arithmletic exercises thannpying,, the timle 'was -not"1 
c ntirely wasted since the childrenl got needed practice in associating ­
written and, spoken Iumbers, writin' nmrals, and inl aliging, lhe 

0ln o clses e 
We sed many de g-Atfst, Lhese veredrawn on the, 

-beteaces g theillustrations providenfll 

Steach~r'S-gLIide.,The children could refer to these duL
rIng Ll ediSCuIS­

Siop~n dIz4~d by tileradio teac'her. Later~ the children colpied sim-'

pi'ifed- drawings irit thder noI~ s, Ind still later they rnad& th
 

* drawinlgs fo~Ing I given~ by thle, radi~ofOrlhmsle hStrUctions 

teacher. Drawings were kept simple: Marbe Were dr&nassal
 
circles, 'bO*'s were ,represented1)by sqUares, other. conit in ers were 


Llgar, in sliap,,necklaces~ %yierresentedas straight. lines withI

smalcrcslcdol thm at intervals, We found thathe1chlildrenr1
 

could da1V'these'.figurles quite Well -and faiilyq'ickly and seern'edt0
 
enjoy "doing so, Here again Nye found' the added adv'antage that the
 
c~hildren-atte'nde d more closely toh ex'planatfon-when, they were,

making'Leir r draw'ings than when they Nvere merely looking atain
 
already prepared~ illustration.
 

7 



wre ,izalje,out-o'inddi twe tacting. ;a 
gav rseto Ie-, O~th at IIL[IISil'can ev%,enu outlr, p)rogra ms, mighItMleoulsl SerI.ve Lwo audicl es-iurejIcol~ cide 

hardly benefit. fr.-ml those segment th'- Ito~shoII stenerC11a1lkbIoard -illustratio', w Cls to eli l ~ ,depend upo
ch'alkboard as fras possibliil fourthgl.dc.Alprda-rCI ulllbisee:'f eandullstrdvedri igs~er~.oLCeClb -Cd~eri esI)nuhe~thle cildre hemselves911r(h1~lncothe radio teacheis. (By thait ti me, 't "st~aff hadbecomle quite skilled Mt writinlg suIccinct yet Clearilint'ructions for such, 

It isitzhpb Iint to note ill1 clnnect-ion with both chalkboards anld­chlrnsntbo' that there is 11n 01 cotof' these axiiiiiediza, since tlie chclrssomls ;Iaready C..,eqpped~with chalkboards 
a1len hidrnia'e orinaarilyexpetdt )I-Me ntboks fo 

Cur,'icuu Cleni 

In11thcbrzjwe, weire constri ned to,teaich thIe content set Vor th inl theoffca~slam pioduiced by the7EdlloI price, it 
wasdifiul'foabdebythisthn thle' sylla"busis a'srit'b'il reasons, F"orI Olestm e a of'goals, objectles, peclagog~
straegis,, nd LIStifitoiwitten for thie avera'ge cI issrooml teacher'rather thazv For a curricu luil deinr TI~eareFew clearly stated;::ell4ini ojcean'it was som't ~'~ cifficul t to tel'wen~ at~'~descriPtion: of a tachijng, strategy ivas'an optional su~ggestionl01orama'~~nxd atory req'uirernlenlttwitii dichii a' CIIICJLII o11 Viirfi ?task 

%i'ls to',ar beitwe' the Iliesto'd'eterln'ine tie intent'of' the syllabuIsaj2t~nd toti-ansform O~f*it inito a se cearly~se beaioa objectives~thtWOl aCT:isthe.1fo1ion frthe.eiY1-'S COI-e fMtC~alun~cleart throughoutwasteaao t'e"''hiia voaulai-y.Whenwod
ike cornmulaie,~&dditive, andudility appearedIII the Sy'l-IbIS, it~Wasf never cleai' whethei these termiie% -rIe to be taught to thle Children Orw~lte they %were~silply,beiaig- sed ft6'iedcrbe to the tea-cher the

S<co?,cejpis igiiicsi our ownjjp'efeiece ist
that weeto be Laugt paS down the, se" of technical vocabul~l, weOdiailaytdfo~hSlatter ine tatiw odn iiy

Anlothe~r diffic 'ulIty thait we eCl)un~ltCredwaWiStlttlsylliabu~s hadi OI-l-r lne'ver been officially releaised. Althlough we wre uite

surIe [hat ati-rst-, seconld-
 and third. grade teachersfllowed the'i fFi46lde"jjore or less closely, w.e ,were also quite sure that the ~ ' arneimdid noiolood f6iirth grd de(id maage to obu~n'a di 

http:frthe.ei
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cop~ ~ orhgae'SyIlabu'§htt' bufudL ercmedtosth tl 

be ~ome. hlat unrealistic deadigmch mo're ofthichilden ta 
e O heiould~be able to lIearn;i ccorinthu oannficl 

so etheaon ~h te, excessiv~e dcemiands ,sa inist 
propos I several years1~ chiangeth inttc;-o eemen a r 'course 
four-year course instead6 ,the traditina six- earcus hscm
aboUt;- e Understand1 as ia rel-s UIGofl the Usc defiitio o6 a 

fourth grade~ye 

CUbITIIwel llO: 1se0apLeldifren esrteo t hec il)ICllg-construini­
(Co'rh IoutLgrdUlssan usedi fiIttt ioiia i ' hd w f thro;ti i~ 

gr~e.We Uslecd'acheeetts ~at~id thwmcfo laluyt copetl d el ttegy forto tohe 

us dccid e. which 'of' he r-odimended topics should be del ete d fromir)CCcIrriCUluLilwl foundeCo 
AqUestionable for four1tigrade was poorly that n opiwe~cnie 
from consideatiin. Foinany of th Ieo~ecidee tested, fewe rthamn, 20tloi6s

of'til mochldrn aswer#ed correctly f these topics ere dis-.
pensed with kin~(Ileradio cujrriculum . Even wi th this parinl, Ih~ 

Single enoug or moetamnog,'o
Anther p)robie Wmjith thee Official guidelines was iin the s'eqUCIAing

of to~pics, Th e gUide weregenerally divided into secionlseacllcover­
ing~netpicforinstance, sets nulperation,'or ' eac setoteewsL eomnei me al lowaiicefor instailce,,o71,Week, t/sre wiek, fiveeeks, thr'ee zeeks. Front oUr observations of

traditionali classrooms we had, learned that most teachiers,took:,thie
Su~ggestions, 'quiti literally. They taught, sets fortowek"thn

tsi'tecd nIlmraioaSnever~t iiioreveks, rah nSW ou ~ ny of theinateria[
nte is w eks norvc,elihelemen tary,-scl ool: mathe-' 

mus beileieeda acticed
COnltlli oslyin~courjoattAain the high deigree of skillhnecessary. for 
fi ther earinag aind, or applicationn daily li fe. Alsothe re area fe wqIUitLe diffict w6i s'iv' regrouping for SUbtractin etc~C h 
must bie taUgliftlindthen retauLght a n)umlber of, times' before all p qh111rh el ine -az tenio these reasons, we qu1ite. draica
earraingecld )tlrjOl squencce of instruction: to allow' f6 r the necessary, ,

reviewv an prci4.11etai , oftl otiportant topics; such'. 
as11U icimIu tiplic'ation, was spread over most Of thie yearsoite a i r 

aj ue ccigoftems m 



1earthla thildreITIIcoC ;J itbOt a-time anld practice ealch nlew 
utbskill ",~jfficienltl ,Iefore 'lie next ias in1 r-oduLcd 

ore:~Evatualion 
BcuseU S eC yee sin~g aIfeedbac moe o:I'o6rmnat Ive evalail

ratIlcr than a reis]In1mo c re~ cre' speqial constralis o h 

1n o new cop 2'prMarly i)j, th ti'ime 'schedule.forltheIit rod I.Ic­

seII cI p tainn trd 16'& kh bis zeta inidiaidistuio his Wul 
la 'n care ofy, 1ming mlastery teststa xedon ihriteci­1 A 

I'l C ( L t ;I1O~i prertequStI(1t t es expo.ise&n1;Id II.nmt ct;nina- xoedunitil lie th I ia) masteryss 

riassiurcthat,Idt hilddren 1l~d Suffii~nt masterif' We Could. test th 
e i'to 1C cceded, Logistcalth 

2.~Deierine it' itCl evel ol' pel)- a c is s iinl ih 

3,1CisII1 ) o Iices~tryaci'v iv e lore teachig tgle new topic,
$ All thiree of'these steps take tilmc; eSpeCcidly tile kISt which imvI Cs' 

pepal-Ilig ncI Jlesso I pkil. W111Ig scr-Ilts, wrntrng (Ile Corespondin 

tle i~sides oducmerlg htp dpoductinSlCLl''Sin l ond 
klua, :Ind production of'ncw lessons Cain be~donle inl till-cct6 otr~ 

WesTo ctistie, then, that wedid n t trduce 'i MP11t tpi
be;l w mnhilnaster ed, tiejICTjIS~C;W 1lt allowkore tie ClIidld 

;Ibout 1 our-weck I;itus hcetweeln 1..teahli'f"te~qISC

-IIl le['cl i of the~tlieWCOIiCcjt. t0cust iingnofheprican tit 

e g "Ihi we filled the foul weeks ithi 
slI-iuction onl other, (11tinrl 1)1 ielIy)'ilor1tant~top)ics Fo r e Ip C,i Cf mtio.0d IIIi tio nf6kInIeW vi~ioh Concept wa beifigdelaIyed,'.
wetI~ ti illc to teaIch'topicS 1 Tmnurnc 'itil n~ldlitionl, rnultiplhut

(dIon.,mctstirimcnltproblemn 'Solilg ec(. 

SASrhools and C/a m-' '(7 ' 

'S~h0~huild1 in r igau~at;ie generally poorlybnstiucted, 
imete 1ize,aiid uI ith a 

- ilst~tictionI loinl Fiom All) Several ycaFS ;Igo, I;ll-ge 11um1bcr of', 

Ings :1C u1swilly llio eliui"hiiLcr-agIub;jTh inschols 
-c ;tleju Vart f11"l [lie~ older S 

I v 
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Th e yi caruLiralI school isa cot)crete- block builing with th reeor four: 
classrooms, door.Fhere are no internal halls, aid 
classrooms usually have huige'(unglazed) wi oin opposite sideof 
the room, so thereis adequate ventilation and light Urbarishoolsnicontrastt llolgs'thath b
ito classur llyba in.4ik'buiiis t' classroomsdo 

noa~em 1,entilatioi-~nc,
itvewndosaid osequen ,have inadquatceti 

.!iglJili'he-furniture is mappro inadequate. Childrenfir­
y 'ha e desks a'nd chairs that ue'either todla rgetor tsm'a I

is. not uncommnonto see fourtci fiveefirst graders squeezed onto a 
bench t t sitI graders n cassrooms wi 
no des top or tbecidntus their' laps or else sit n'h 
fl1or sothe cnuethei rchairs asdeks. In one classroom, that'we,
observefrequently, there'were n deks ortables; tleonly,chair 
were~smiall, unp'ainted,. wooden rocking chairs~tha were~jvacked so~ 
6ghtli into the room that nochild could leave his set ithoin~distirY'-~' 
ing half adozen of his neighbors.-

Since the windows are always open and the walls provide in 
adequate, insulation, the noise level in many schools is quite intoleia­
ble, especially in thle urban schools where neaiby iniustryand passing~7I2
trucks may drown out all conversation foi several, inUtesata time -- :-: 

It may seem that the above problems are, notc umrridlisues,SSUi 
and indeed there is little the curriculum desinger can dotoalleviate 

Ssuch problems. What hie orshe can, doiur d exacerbing. 
hem tnatngfor examplethat toe bacre rdnise eso, some-,',tmsecessive, the radio diraecor uses only actorsewit clear, carrying 

voies Important mesage s argeobscured by backgrourmusic or 
sound effects. Eyen in wede of a 'Completedramatization in whichmsesthit 
such effects seemalne aidatr, theyare dispensed ithduring 
the I le sufi'stime thata critical to, be delivered. Also,Iinplannig
wldsraciviies and games ,we took care to sthlatachdi.ies 

wudbe'possible within the confines of thle, typical iclassroom; Chil­
dren were not asked to form large circles, for, instance, or to ,run, 
across the rom, since we-knew that in most Sm e would 
not be possible. When we akdteciren to stand upto dco a few< ,4 

simple calisthenics,w e allowed sufficient time for thosechildinw
/ ,would ed;waitwe for their. neighbors, to get up, first.have to neerasked te hildr nup;t' 


In instructional segments,' we took care not to ask the children to4~" . 

use concrete materials that would be inapprop riat. rSince' mahy desk,. 
trops sloped, we never asked the children to count marbes or oter

.small objects that would readily roll onto the' floor. Althou.gh small~y'
pieces of paper might be good, for counting activities in'some sti­
tions, we did not use them again after osrig3O0desk tops swept4 1 ­

http:Althou.gh
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che oleseveralahad, sustchlr 

Min1utes neady a 1rangitrp~o.f paper JintogrLp 
 Of 10 inll~ar~~tionor a Ie rLping i "'I9 


oie important, since
 
wx~enez 
 asked'the children' to use materials thaously, warned them they.. W~~t i vio 

sstemSn cemost 
ould' need. 

c 
Pencils, also wpei .,e scoo ren mi tob)%vttslio sse.Si-nce-l"' cillielpreferi-ed -ballpointt-p'ensto-Spencilb We could never aisk them to erase errors.',, found, we could 5 '~-''V~~t!c Lunt'onynonetenff e m'entb 

present' Wenever obsrved, or heard of a classroo n "Nicaragua?'
that did not have aIchalkboard, alhug ICcondiin of these ... f'reqentl Te clalthoai was '<depoireq uentydeplorable. The chalkboardsh. %wereusually quite small,howeveei sowe took care not to ask for more chalkboard displays than
could be 'easily accomnmodated, with the numnbers and figures drawnlairge cough to easily frombe visible all parits of' the room.TOaccomlish this, we occasionally had to transfer planned segments to .... we ordinarily asked the teachers tostlessons. Also, t with only
those dlisplays that would be needed during the broadcast and then. :erase:: thliemii....... . afteriwar'ds 'to malike roi~om ?for i 
 splay to. be use ipostb roadcast activities.: - ' in 

Althoigh many of these concessions to classroom' limitations seem* trivial, lessons that do not take them ni'to account, m'ay be nearly,unusable in many classrooms, or at least so awkward t6:use thatteacheis would soon come to prefer teaching mathematics ithou.: 

By far the most important of the classroomiiquity: of multive limitations was te 
UbiI~ityofmutigradle classrooms; loerhalf the rural tcaches~InNicaragua teach imoie'tha n one grade.i1f we wiote radio programis'that could not finction without the , ;-i Iuitc i u S'upport Of theclassroom' teiclier, it wotld meain that 

' 

1 'atteiion durinug the broad­~~cast would be entirely diverted front the 'otherihdren whose'irights
to her time werjst as valid as those of the children to whomwe were
 
S broadcasting, 
A much better arrangeient would b e 'forb'broadcasts to act as surrogate teachers 

the radio 
so that the classroom teacher

Could be f'ree to attend to children in other grades, the result would-be'better instruction for all children in the classroom, notjust for those 
hearing the' radio lesson. To accomplish this is nosmall task since itmeans that the radio lessons must be completely self-contained ,an' .understandable to the childreii withoutii intervention. The mneanswhich this was 6v;~~accomplished liave been discussed in other'places.- xwf 

' Teach ers ' 

Although 
' 

we never conducted extensive studies of the knowledge " and classroom behavior of the N..araguanteacher, we didcome to 

- 4 K , ' :, , , ; 7 t i7! 7'7 
4"',i.!) 

I ...... ,, ...., 

,< : : :< . .D {:7 : ,!47 '.- §?.. .... 
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SHAPING THE CURRICULUM 
I)OW't heir weaknesses quitelS emanI]d eengths severallso' 

formail clu estionitnai re a ind interview s idies and ' e IIn~mi~~r' 011e1 
miani,. 6Lours- of class room O-sevtosta we mad'e aspr of the~
lbrffinati%'e Valuia~ion of' te cUrricuLlumn nat~il.teacells:reireinect11ansinall
Inge'neral, theilassroom eaviorzandteachingsty 6 diffr 

e bsej imlsmmarleoitenencytoaed-iattemdifferentCouLntres,as, pte IClUd* ­7% the, Uited St 1n ctastrohei, lestm
 
aas teacheirs an ler;re i sgenet
cpm it
 

d hi hn a respected
 
children they teanh hers; mrke te 
 hleof 
arctue+4 i sirea -leslittleltnd i__+ .n.stitictionMdt,~iIt K Aand little 
onmona,especialyiri ttfilmsvgra e c rided into

W&1vs~threability r6 hldthat this groupingr6ceclu ~iisa direct eoanstru tcone.ren ninttensivtraining program uin ertaken
 
a number of......years ago alrs Pointasts~iv n~ tandcedbyte
opiesiwattece part of a- programThis griuping

~ary inflexible throu'gh6u~icioo ye~lar, thelo'et gru en
 
identified b'y lie 4acher early o as 'th children whowill not 
asthegreid 'will be expected to inhef Ieeilloi earhg Ie~tsgrouIP~~.~
ujsually receves al' dIsprop)ort ina te 1 s ', amount. f ie' e 
~time,(hus 'leading~ to a .self fucyrlf pro e T 17 
Although gr'ouin~lg in second giradeis "less comin'r)n, Wtis not'un hea rdKA~~gof, anl,,Vieey-institu ted a s aIex ei e
 

tchers toa seability grouping terewas totide
;For all grade we edsefrequently s d lgroup CG sfoteSpostbroadcast portioin of thelesson Iand, found thlat, our suggestions -4 . 
were followed by almost'all teachersi~-~­

7~lnIimiisraiv~ aterNicaraguan teachers are somewhiat
 
. Mo-e teachers in- particular, they arerelaxed than. US d-repeatim;o+ less anxious
aboutiMschedules, a reflection?6f'the 

i T
' ntir s'ocmie' atitudeto­

war(~jime.Th is relaxed attitude imposed at'east one constraiit~on~
 
.. K~~thcuricuum esign. Since we couldniot. rely on teachers to turiithi~Y"' 

r~iadi6 6biat exactylyl ~ intstarttthe Jays sso 
'~with asequence of instiuction in ih 'it waIs cmincal that the children ­

hear eve'ry.insitrution from the b'egifning. Fo-ntne Sups
le"sson opened with 'dmcttion bf an exercise ,An"Y'cliild, 'l4hdid niothear the first part of the segment- 'nd' pth 'dce'ecisino 

7 hisniebok woul86d not be able to uinderstandthi'e rentiainler of the-g
~ ~'discussio Such a segment-is best placed iii'tihe~id'dle: o nearulhe


end of the lesoWe started. all lessons with segmnts tihatcu d;be

nersto.od
l- evern ifthe 'first" Part, wa's not heard ;these -were usutilly

''oral drill, songs, 'ancd -t2 e, like. >moinre scriousiimiration arose fr'om ;h teacer 0a~fkol 
Mottache'lackofdinschoo
 

edgef 1 Nahmtc tecer sho for,
i~4caraguan ttn 
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I )e rsa~f~nd do no'1t ]M'i Morei thallth~e equtvalent-0or'a high
ischlol diioia.I'thouLghl'tile y..a;gcn'e rallyI Juite adet at convepn, 

.~~tionaarithmet'ic a dI a some cocp olmnathi' ideas such as~, 
aeeny: ave a.~vcry- shiak Un'destanding'of topics like 

~geometry, aea IO~ails.,
This a ck of- kn c cbeen overcome by Ms 

SIin-el cc was~ione of the~ b~iggecst dcte i-niinifigfatolS i,nSthe decisions about whihoi% to put into the rad oao~dc asts:' 
~which o0p)ut, into :POStiroadcast activitie~s. If veaFond "'that the
teachi-s thenscels AI (I~ Iatth unotid havenadeLM m~nerstan ngg:of: 
conIICept, WC fi-eqtiently allocated radtio time to -thlat-'cohcept everl 
though thle topic was not w~ell suited to that IIIode'6 4 rsntio; 
Thu c is no doubt that much of this Instructionws. i iahty 
thain we would have liked, but the.only alternative )'oiild hav en to­
increase thecCosts e(norImously, either in teacher tainingor in addi­
tional supplementary matei als.i 

In several instances, w~e would havi~e liked to make suL)stantive
changes in the traditional content of the athem atics course 

*Changes that- we believed would~ have improved' the. children's: 
'icvcrn eiveet sigInificantiy)'-bu tdl n0t do so beca tiseifial" ' te(F
tceacher resistanrce, Onic case iii point isthe';division algo6ri tlhfi,,Th is 
algorithm, whichi widely in the t 
demonstrably less useful than tile'dcivision algorithn commonly 
taught in the United States. We 's iw norason wi~hy the cluhldrei,i cold' 
not learn'~ one verso as readily as thle othe~r, but wve saw that wvithout 
extensive teacher- prelparation iwe could not institutesuch a change.
.nlk'stic eicher-s tlemselves ully understood thee v4ia it 
goi!ithm, tIey cOtIld not help indiv idual children. And Unless they saw 
the need f,61 cange, they w~ould be quitelikely, to I y to teach, thei~ 

- children the traditonal Latin American methodio division.:, Since 
ethctwom l°hOds a re quite simili in forim and since divsion is difficuli 

to ler-11 i any case, we teared thai clhildlren exposed to ,.nalternate 
n.mthIod would become hopelessly conf'used and th ii the r&iTSU.IWoud
 
be w~orse than teaching the 'less useful Latin mlethod,

SAnother similar c sc involvd the Use of "leading zeros" insub
 
raction exercises• like.: 

SIn the United States, chlldicnl aic taught to write th~e; a nswcr as 
.-- whereas in Nicairagua they-are allowed to Write 05. Te'chnically,- of' 

course'-05 is nunmeiically equivalent to 5 and might becoiidrd~h 

z62. 
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Correct atse: lt a~s one~of our baseline StUdies showed, ch ildrFell 
Wrote 05'did. not r-ealize thiis' Cquliva,]le:,Ne; 

teslo, nume r i 
Nsho1 whnaske'd tora 
SUCh~an1 Ltmber-L.they freqjuentlyslaid. "fifty indicating a basic onfu7 
Sion aboutjhC'ppplertes of' the decimal system ,of' n initoi.We 

a dohavetauht thechilren not tobwriteithese 
eadIig zeros, n ttequate.teacrraiin 
wes awcompromiseNwe spent 'Considerable 
partf umberof lessons teachnglc ren't a 

, S at thy<wuldato eastte a :ito,nterpret thei r 
-esuilts/meaningul

::Allthogi e -cihr express ,ed somne initial doubts ;aboutt the usefUV! 
ne ofrad t,ds teain aid, there was little serious' restnce 
6 ,ecime' 4uieenthusiastic abo th

radio.lessonsafterA gthiIngII, +M ci iswas.+: t'tla i mportant to uS 

:since,,-is w;e saw~it tle, key ingredient in tiev6ntual !success fthe 
ohe whether the broadcasts reachedtheir intended audi­

<,encej he children. The 'teachers, as ourjiI means of access'to this~cc,' ad+to prle a lue'f d~e ls'1) ic"do 
audienc ~ ecive 'the.va ,! ons, both as a 

maof improvimig.t aed opucational ortunities-of theirvyoungI a-soas a leachngassitant ww ruredt heir own work 
Thi is not lazinets ormatter lnterest'- di ejobtit a 

mat~er of necessit y ina country where a teacherinay be forced to deal 
wi~'tOh 40 to 100 children. in up to three,,d iferent grades \ithl no 
financial support for imaterials+or'+sulicilt the school 
systemor the community. Teache rs in ,such situations cannot take 

-more tasks upon ,themselves._no matterlhow much :theadtitional 
effort mightcontribute to'-th rffi cy as.educators, I 

BroadcajtAudience 

At tte outset;,we,+tth' targetaudiences wereteachers 
childrenin: school., Later, we broadened ourMew to inClUde out-of­school hstenraseI(se 8'l ' 

scho'I'iscnes s cl,(ccap,8)n t s section we first conider#­
thle childrien slanguaue limitations ,their incomingskillsinmahemat4 

, Acs .ind aId their I .. ­in general knowledge schoo l atten dance pat.terns'd*rduI dence o aut re.Then wediscussthe out-'of-school ancaudec of adulIts nd hildr 
whbo -ire notinscniool and co nsider how theirrneeds 'affe prom0 

Lnguoage. Becausechildren'have limitedlanguag cap+bilitiesi we 
sec y restrvted ocabularymminstructions or oter. speeches 

that we expected evei chl to'ndrstan..Since.the wasno previ11 dV inceteout,+ile r h tou n 'radaryojh'Ni
-oiis researc i into eca an recognitionvocab o 

cnildren,.gualniid we did not have time or resources to make an ' 

extenstve before commencing pro ucnon, we simpy learned 
;++ + +. + +-+'--I :,+ ?i ++++' ++.: 4%" i. . :,+ -, 

'+++..+:++ + +. :?)!!+++++::++: + +-I .-+
++ ++;+ :i++:
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From experieneadjusing the language of'tile lessonsas it became 
~apparent from obser-vationis or friomConverCsationIs Withi.thecldlel

S thyethe' d' I otundc rstand sobme criica wordlsor Ithat the~aa gi eatervocabulary than we had pViOHSIV SL ~pcted. The,only~
T5 rmial Stu oc y-d1 ldren''(cabuiry,,tlt w'neook": <NI'Canguewas a, StLIyOf th 

while in" 
c Irds t ... touse fo in atithato'n
 

sheets.,~ 


In ....... vocabl,i,:vI I~Iutsd~tf-,:+:+ -t fi ''g+idzstinc01 
*
 

(and svntax) mneastron 
,:~' noflang uae:Any.ustionVtion between critical and noncnwal uses 
that w expected Ihechildren to answer oranyinstruction thatexpected them' to fdIolo 

e 
ths art ofrthe was %liaC we' calla criticaueo aga -11
thesegr aluorame ofagug -isnps;:ecxected vy chl~ every cla s 

room taunder.stand thLit nof.the,question or instruction This didnot mean that we exp)ected erycidto respon correcdci-oniu that 
every child understdnd what titask reuirw These critcal uses of.language are to bc distinguished from nonicitical iuiscs hat,our inasides made by the radio personalities or in the etertihietsec­

Eend°ithinan taonal message there may be.bothcitical ndnrit w aa has piture ffieanimals thatare the same kindand we want the child to circle three...these, we anmight use te Following :tinc elk 
.*Radioteacheri: :Look at your ir~o ksheet. See all the giraffes drawn onl tile

worksheet.. Theiea fvf giic' iffesatgte,'aeyu 
- pencil and ciicle the4 . Tak yourirffs 

Since there isOn ly one kinidof animalshown on, the, worksheet, it* matters little whether thie children know exactly, what kinid ofaximal a 
giraffe is; t.y Will Unclerstand whiit is being refrred to,; and what 

­

task they are to do. In this case, thle word "giraffe" is not used in a
critical way.On thw...migh...sructother handf more mnisageeuthere were than'on e kindofanima~;l slm6ovnth'e distinction wVOUld become criticl an;'d S would theword., 

A 
:WC fr-equently needed to 

4 

use words that were notalrueady inthechildren's vocabulary. fIn that case, we tookcaro develop an under­stainding of that, word before it was used critically by teacliin'g theCwordiw n'i'tilral way.ina We would start by iniroducing thie wod I'a,.noncritical way in messagea that we were quite sure all children-4
would be listening to, foi- example' one, of the, feedbaick messages'~
delivered by a radio ecejbtate h children had epneto

S>.,some exercise. After a numberb of occuirrences of thlewrpeealspread out over several lessons,,we would start to use it'in a critical: 
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sense but accompaniyit by paraphrases that i c the 
'children N we nmeant.. hchaat 

A fter the Wold wa wel Iestablished. in the children' riecognition 
vocablary, we wol ec lewr o-rcl yasiigte hlie 
to responcdt qu-in fo hc4htwldWstecret nwr 
A t fiist wedid not as m for fre 61 d

~wordiffan oralmuIt'~ i6~iF~ota ie vr~~cig 
the correct Wod.Ie o6lliniig oi'd multiple­
choice exercise ~ o t tichiildi-ento recall w 

A. e-bi~futh" (ai'ter~they had alc'y lex e, ho l"'n arned n one­41 a 

CuLlica o.four part, aIeat 
1,ouit pai tball the saie size, (d0 %yecalcach part one third or oIIC fourlh 

cui1 in.. the'saie size. When therc Ire 
6 i'l' 

Athia later time we would ask tie children' toirecall thle word, 'usin 
cj'xerc'es like~ this uin 

Olin cut [lie cake into foi~ur~pai'isI all th samne size. Wat is elc part 
t "aadl t ' 

dir Students, like" children cvecryi'he'icJi~d, poorly. eioe 
listening skills il tey first entered sclooIl.".Th'ey &o'uld n~ot listen' to~~~ &~~logmssages an

T''sgsa.rdgnrlylong. rfre ac~tivities Ithat di,,ot-rely, ,abilitis,"For rtai nment inu preferred 
K physical ga~mes and Icalisthenics to tile mo0re verbal storie.9 i okes," lid6' "~AI 

A le neir tastes,' we relied heavily on nonverbl 
activities whenever possible. Even 

much on verbal eunteh 1t,.,' 

to mark, the transition from oneactivity to we niii'sl Ires ratier tlcu6la;a,­another used v ' 
nouncements of the cha in "'to"'p . A 4,A % 

A ,However,smine we had to verbaiize the mathematical ideas we were 
:-teaching, we could not rely forever on physical activity and music and 

dso increase the students' listening skills.We have already'hadtto tryt 
discussed soic of tle ways we increased their vocabularv%The other 
major effort we made in ianguage aevelopment ias aimed at increas,7i rig thir ability4 to attend jo,"-as opposed to comprehiend,, s'poken1 4 1) 

S'(\anguage.I'- no~dI ~I' A 

A >Onefacet of this voive'd gradual speeding up of speech. At theAl'

beginning .oreaci, year, thie radio teachers spoke at a slower than 

normal speed.T, srate was gradua.y increased, so that by, theenGo.f 
'I tile yea the w r<paiga normal, or faster thi' norma'A'rrate A 

We al'oenCOUragedl thechildren to listen closely, notby constantl""" 1","'Preminding them to pay attenton but bvyshowing them t' n." 

rbest intere'pay to close attention. The .wo mai 
used for this were to eliminate nonessena messages tokeep.and 


WA '~ A ' I AA A ~ ~ A~'A 
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reeiino'nesjc to a' m1inlillurill. By i-educing tilenumiielr Oi'lnsoaessential inressgeselnlmtent Almost 'roi- echnm nfm o
 
content.Alo eryessage said son 
 geaning orinteresting'A l 'did lin missed soletliing ofimpor anc tohan,f his llind wandered foi& nl ii'tiidenly found that all hisclassmates were busily smitg~ajj,'jctiiNii ttl .. ..... bl y ta - g a " d- l0ie 

'd
7thy werciiuu ..........s t ................T s fn 
t 
ear
eoe
 group learning is much more effec iv 'tha "allynumber of warnings


to listen closely .,to pay attention. ''"V 
 ' '' "' 
Wve also rarly repeatedi a message erb irn; to do sb"WOUld Cause


the chuildren to' lea rn~that they need not liste.the first timne sice.we

will aliways~saiy the Same thingagain. This is n'oL~to 'say that there
no r'edundancy in: the radio progi ams. There 

was'
 
was for severl 

reasons. One is that spoken language, unlike writen, is transient.
 
Iiportailt points miust be repeated 'and paraphraed, irhaps seveal
 
t-nm-s. Also, in teaching them tics, the sateconcetso have to b
tsa 

review.ed many times and theskills have to be practiced, nd' pracdcdagain. What is becst,' however,' is to provide this redunidancy Iin ani
ever-changing context. We had chldrnpatieil 'si skills inmiany, in'y 'exercises, But we did not use ,exact; repetition to get~across a pint.'> '
 

Incoming skills. A clear idea of*the incomhing skills' of the st,udents

is essential it) designing efficientand Lf'fecuive instruiction. 11finitial,
 
ItRtlisaimed too 1OW, Valuable 
 instructional timne is. lost, If 
rucu tohigh, thl children will'not understnd the instruction andwill not be able to kecpup1 tile l)IN. In addition to language, %vemer&
 

particularlyinstrucionConcernedto g.C.al knowledge ands, pie
issimed With 
yetrhed iti tic skls. In the first year of pa oduction wve had not
 

otest full'the incoming
these areas and had to irel gnthskcnis oteildreinformied sou onLhercomn atinof in cany ofed>y_supsdly.isoices, miostly from the Mnsr fE ''gtheffiialcul~lum~ guide published and distributed by th lifiams-'zAtry. In doing so, wve were partl y misguided. TheV official curricilumlr"n'~
guide. recommnended ta" firs't-grade" teachers thait.,they spenid abouti~ . : 
three weeks~ at the' beginnfing of the yearrdevelopin aig klssuh''coilm&-rsoni of size, length, and height. They~wr tileiti to int-roduce ~ thle con,,ept olf' sets as a primnr to concepts'cin, uriiion,, in 

1),rtctiaicotndg-,ndoni),iJs-ons of' ziurniei sity 6frs.'After ourIfirst fe'wvweeks ofcl ssroorn obscr ationt, and especially after stuidying 
theresult f t e first-grade jprets Is wey found 'that the cliildr'en "-l-ayhad Iwell-developed skills- in samnple comparisons,of height,length, ntamcrosity, etc, and that they Ialso had considerable countingskill. Because we had not anticipated that tile children would-have 

i 
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tese skIs mo of nsrcto n wed esigned for 'the first few. weeks of A4
th irtga4pgamwsunneeded and therefore inef~ficint, a 

fauilut ' ei"nodtetn-Neo Caadyearkills',.inos'6n iirutc' 
h i e nco gnjoskilsa' is frsaintevery gradetonte 

IlenOFschprrbCearWeits was tha' a eginningoat 


those hahtf ro by' radio;&hoss'etht hadnot Sinceote radio c )uaonw:mlnt),un iues~al~~ae

tradtiongl tanch ii ren; w 16 ha had I'a io les i t4Oneo~revous'gi adcerearlqUiet ; U 'IV 


Sshould we aim the, adlio pr6r'm-a th'ru~yo hi~a ai
 

:,o"rii g d l ahead~ of' tie othirs.'Our prob I e'v rs ~ 

hfldrenauandences-desiscehoolesons;:16L] at nevel­lcso4sh.,le, ear.eoor~s ~eto , pcurricutprpaa m
 
ckge thiat could be ud by allchildren regardlessofth r previous
 
ingThis problem is not unique to radi6lo n'ti:ci
 

applies equally to tdsesign of any instructiona and it spns
 
mvanore Y onIeg raIade level. Aithough mobiliy is, tyrIeyiy,
all 1i 
Nicaragu, there are many childiren whiIo repeat grdso wod o
 
attend school every yearn Wen. it necessatrYto aco- t'lt
daui all
 
ch5ildren and thus designed lessons at each ~grade Ieleif:or amixed 
 f A>~ 

p'p hadin of 'hild rei,. some of whom had and some of, whorii'lad 

not.a previou oexpeience lye 

''
 

witnrdiolessons. Since had'toeviewmany toi'cshiat'Out-fr6e, students had already learned, the 
prgrmswre ls' ffcenhln they wPoad have been- if we had ''A ' 

b'een abieito~ount on' a completely stable population
Because Nicaraguan children like, children everywhere, 

v 

do' not 
Shave a very' long attentionspan Ive w ere.not'surelhow long lessons 

' 

~should.,ast. Weexperimllented~dur-in'gthec first erivthpoam 
thaV~iecinen~gh fromn,,15.to 30 minutes. During thie same period,~ 

-eoexpri :tgwit i lesson formats, language, and dif­
fei ent kinds of enerainment, as well as with the pace and content'of A rogramns. Aftei much classroom 'observation, we cocue lhtte~-2~
 

L~~al
eIIgt1 4 the program wvas not as critical as thle content and style

If e' changed topics and :pace often enough 'and pit in,'5 ough 

"
 

i~y'
cledv ices' to captu re' and hol attcntionee h is grader sseemed to 

qpay attentio well for, a half ho'ur (This may not Abe true of all-first' 
graders, the average age,,of the Nicaraguan first grader is about eighit 

'~' haf) omeof theAt w4Ueaepjlii'd tolhold thechlidren'sanda 
attenltion were asking for 'Trequen~rt~auclience participation in-bothle

nathema'ical and' the' nonmatiem~atical segments .'of'tih-leison

hanging voices'of radio tet1mae sn 

'<
 

and feal achiceser freqSu eint o'A m ~ " 
al ae oceusingchild-ctors; inser~ting. eun entertain­mnent breaks with "highlyvaried cont'nt,.....keeping the aevr 

17 "LS 

http:fromn,,15.to


f ;ild~i Nase2 
S«. Attendance patternas. It WaS.tsotlunSUai fo hldren, t be- absentVo4/'raday or lwobcause ofillnes'becais .etheyWiC neded 'u home,

S"becau'se thle: road tb ol16w1as flooded oi- bCCMu~c of local saint's
dlays, Even When thle chiidr-en~we're physically ins1o,tie occasionti11yAissed radio lessons becuse ofpecialactvte.,so adns 

u'sqIte~co nil onj ,.,Whia tever-grade -was- recei vi iifet i d-b-dilist­
of' the mrno'ning wts qiuite Ilik~ely to miss 'the firstipart. of many.Jbroad­casts because eithei Stuadents were laer teacler wvas- ateoi-ghoe late. 

Because .%c anticipatedl that aibsence rtsmgL ehh;%edid.nlot prepare tie lessons a ifeeverystuden had ceved every:prev-OilsleSS1 IffusW lto lg~eo...esso... s, pe amount ofreview, especially whenintroducing dffo icuttliS, In eteaching a topice frequently pre­sented the iefrmasihldfeen-point. fve oa to mnain­
4 tarn tile interest of those children who had not missed aiiy lesonsand 

to lielp thosc slow learners who had not grasp~ed tileconcept when itwas firstpresented, as well as to teach it for the First time to children 
Who had been absent. 

Out-of-school audience. As we mentioned earlier, over the. years
we developed a relati'ely. large outside listening audiene. Wei.re­ceived letters froin soniceof tiose listeners and heard.2anecdotal re­
ports of' many.others.(At a later tin.eta. informal audience surveyWas unde rken to detei mine te extent of' theoatOf-ShOOla M iience; see chap. 8). Many of these listeners were adults who had neverattcnded school or who ha d not been able to complete their elernen 

.tary schiooling;at. least. one 
A 

of our listeners was a grandmotherbutmost of' the audience %%ereyoung adults, andthere wr om hl 
.......
one reason 01 another were not ableoatatend l lr.WAfterwe became aware of' thisaudience and also aware o tilgrowing international interest in. the. use. of'radio for. zionfornialteaching of for~mal school subjects, wye tried to adapt our programs to 

-thle needs of the out-of-school audience in wvays that would no~ffeduice,
ther effectiveness of the instruction for thle primary (in-school) au'di­,ennd.....whodilb~ib ' l '
fo ~ . . .... wr some cl :ii 
ence. 

The situation Of tileout-of-school audience dliffers inl two substan­tial ways from that of thle inl-school'audience, First, there isno teacher~(no1 teaicher's guide), so any parts of the broadcaist thaL are SUb. 
teahig sgmntrefe~rs to exeris~eso nuimbers that haebeen writ­teniigi~bohetheihe 

o are thr ~ Irsact.ti iaten telalkboarcd by the tearcher before thle broadcast, the refer­ences are lost onl thle out-of-school audience. Second, for thle. same raons, the postbroadcast arctivities are not avvailable to the out-6f ­
school audience. 
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To accommnodat this audienice, we madc~ ainumber of* changcs in' 

lan1guaJge 11( et'hn rtey oreaple, beg'innling in thir~dJV
 
grade, iie 'iddresscd thle distcnCrs aS ucliadwls~(yo(Ing people) ra 
 'her 

th"6i as ?ni clildr-en) adwred uced (lenmeYl f aulrfr 
3 e titipences to tilehe ssrddn sittadtn,0to the clasro tedIcthi'It urth
 

gi ade-we toa v nm r %,ic 11 1C CV,1 "'i
 
fd)Currciblucicsigilje ,ig'l',L)stlbioa(caCa~CtivlitieS wouldk
K16 

ntot be availabet o~eo li:ii die nceWw ed1~radii i(o bM.'adcasts~ 4~ 
covet ,ll. important c. 

is, the radio lessons could by themiselves, serve a'a self-Contailned
 
Course foi- an ot-on-school audience, :
 

Logistiers, ~3; ~3 3 

ni Nicarlgua1 as in mosthdeveloping countries 1)h ysical 
3 

reansorta

~>tion of materials to remote areas isqwt'litdffiCult. uu~Sid thle capital>


city and away frt thle. wo ot. threem1ain highways dtlerearoadi
 
pav~ed roads. Althouigh mos6t schools arc accessible by) c'>-' he roads
 are poorly maintained and frequently d uosedduring
it e rainy season.
Four wheel-drive vehicles are often a necessity. A few3 sch6ols7caln b 
 3>~reached only by boat, and inl thiuui .1tlilis 1el ilvebe~ IottTU0area +caoiescho>ols cainIonly o-footc r horseback. ­
services to rural areas, although the postal service reachesimiost of tile 
towns reasonaibly well. TFelephone seirvice is poor in the town~s and 
nonexistent inlrural areas. : 

These deficienci e s caused ininuerable problems fro, tiheproject;
Sleading to miany. inefficiencies in production With sufficient mney,
and determination, we were able to cope with the problems thait arose -<
du.tl!i te experimental phase of' tile p roran' our conceIrn was 
about wiatwouid happen in following years when the program

imp.lemented on a 

wa-s
 
uich bioader scale. It seemed clear tliat tile
 

Ministl of Education could Continue the program only if the logistic
 
problems were minimized, A > T, '3


Ill planning f.or.th. 
 future we saw th re major iffculdes' .......... 
might be alleviated by caTreful planning of' e curriculum paikages.
These weie problems . .
 

'a) of' d elwvcri~lsllatel'al to [le Schools,
 

3 (b) of ga'heririgteachers togeler fo; training, and 
,c) 3of Iroviding ongoing supervision of teichers. -7-3, 

To all three of these, our appi oach was essentially the same: We
 
tied to, reduc o eliminate the 
 need that ould give rise to thle 

33 33 7t 7 ,f ~ r r 7 ', C -- . 33'7
1 3,3 ; ; it {; ; : t;r 3 33' 

33 3
 
33'33, 1: ' :.:]73 7. 3 3 J 77,7 7 !7 7-3 t 3,
3 < -: .33 



difliult. ileyerspwereduced,e. 
rsg 

the ne&ed fo-Su pplemlent-aY)'~'materilsto almost,,notliiibg'.Alih'ulic oug, the:1jis-i-adeporlleprogramisab T 

~ ~ rf~r seon:~~~quietarksety b'ure grade'ire l'esin o ve6ry iniiulcic terase wrce is 

~ needed 9. M 1, is, so Le0fwours.nd since this guide can be usedyciraf er year, the problem'i~~ ~ of regtilar dler~iDes of' matei ials to tile school INlvd6f ~o01.1 .. 1educigsupplementary, mateials 
' 

was cost 
rther than logistics; this is one of the cases in which two constraints 
Worked in th same direction, 

Partlubecause of the dfficuityOf atherin teachers together rtraining sessions and party because offie costs bf a massive techertraining program, We also worked toward the eliminationof teaclier
training. After some experimentation, we setled on a singl' t~hree­iour tiaining session per year, lutteven in the exeri entaLihas,not all teachers were able (or wilhing) to attend thesemeetings,'To%
ensure that the necessary information was avaiilable to all, we includedinlthe teacher's guides and in the brief handouts(bradcast schdUlersfor example) that were distributed alongwith the guides ile sameinformation as was presented in the training sessions. Onecannont, of 
couarse, simply eliminate teacher training without also coin pensatingin other ways for the lick 'of, training, .We did this by. nlakiiig thecuririculum p~ackage so easy to use that special training was unneces­sary. This is a nontrivial solution and one that consumed alargepartof our resources, " <:"'>-', 

Mosinovaiveprojects also plan for.1 llow-up suevso of~teachers ,to help themn implement the, training p~rogram, We jtidd it~r'*highly unlikely that af'ter Our dlepartur~e the Ministry':of Educatio*Would provide any supervision beyond, what was already inplace inthe educational systemn. Therefore, we decided at an early'staige not to,"involve ourselves in al extensive follo-up program. As iil casof 
teacher training, the solution was~to provide a cLuriculumn package.that mnade no 'unusual "demands up)on the teachers.. None of, the~v1)rebroadlcast or postbroadcast activities required skills or knowledge >tha't we (lid not expect. all teachers' to Iiave. And for the,broad astportion of the lessoin, all that the teachers were required' to do _%as to,
turn Onl the radio. This is, Of' Course, Crucial. Although the'cldren~.".t.emseesMight be viewed as a captive audience, their teachers a .re 
not. 

WI~ employed several stratagems to enlist the cooperation of theteachers, We tried to make the value of'the, radio lessons apparent toeveryone, even a casual listener, Beyond that, 've tried to hold oLi -' 
i !V !ii :!i :2 3; 3 . 
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teacher atudienceby; providing~thien'nr'servicethat 

aeri a uradio curriculumrequire Ile
 
preparation tiimethan trad iioial~in1stru-LCtion This was accomph)lshed

in two ~was; First, we did not reqi- the teachers~to prepare, mlaniy

Spca l eras or te.pstbroadcas activitecs 'And we ,ensured that,
 

- --easytoi'nin any community
 
in Nicara'gU. Second ,by p)rov'iding immediate ,febacktothc chil­

ing the ;br adcast we'einatedIIc of the 2needo
 
grading~lpapers, ~iio, wdd se teac
 

eyonsi~mple objects the children could;cole'lhemseves The
 
~valie~i~of some, or the instruction wouldli'&~eeie hanced if tle
 
~ciildrfen" couIld;have, used', simple, quLlipinent and~supplies. like'con­

roek made thieir: tasks 

reng cup
scuion papers ao gcups.. 
~. strctin pper~sissors, rulers, and measurin Hi '>pHweer, theei~nt , urnislidb 11y6h a[ nd had-ir na~~o'&fuins Ministry of'Ediwation,Eq~niacre,( we reqie
 

tiln,§ teachers ~woild have had to~purchaser them from :personal
 

]n..our concern for gaining andxkeep ing, the, support of" the
 
teachers, wewere' also careful not to present controversial-sub'jts or
language in the I- dio programs and ive usd o' I athematical 
or concepts that ,we knew were familiar to theteachers,: )a 

l: - ....... a' '',
;w g iHA i-

2aK4, WHAT- COULD WE HAVE, DONE DIFFERENTLY?x 4A 

STaking into account all, the factors that shaped the curriculum ~-"-' 
~design, did, we make the best possible decisions andproduce .an
optimal solution to the pressing problem of inadequate mathematics 
instruclon iee publicgschools' of d Or were 

~tiere,d-ra things thlat1,we could have done better?-' -, ' 

Certainly, there were things We Could have done differently 
'a~Whethler or not they would have been improvements is lfto fuiture,,1

prqceseto determinef
 
We ,coud a differnt lesson, format, with -'fewer
have used 

segents,perhaps We could ehv , usedmore-oress 
entertainment. We'couldihave put some-,mathematicalcontent into
 
enteriainment segments instead of insisting onisuc'aistrict division'
 
between-i6rk and~play. 
 Our lagag oud hv been l-1e,.ess-or,-a
mnore7olloqiuial.These changes-would probably' not affect'the chil <a 

:drenssmathematical achievement uch' but might have beendesii 
'ableloi{6iher ireasons. -- a ­

1i ,notrlir alternative for whicha strong argument could be nade, -

Would be to prepare second third-'a d fourth-grade programs only
f r those children who had previously received radio lessons. With -a
esmsentially nontransient papragtdon such as that in Nicaga the 

- < )g~5'¢
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muh1ihlwtot doing seriouLS'hi to :transrerrin1g sttidents;~
(most, Of' whom could catch up with extra help fr -he teach7er).
CertaillY, a program that is used nationwide or even ~overI fai rly.~~Ywide region wouldii6PAbe dis'dvantageous ev~en to rnfrznsu­

d whooAwuld, 170thefmoWsL'i't, have had radioJe-sbo1 initeirl 
previoii sch ool. - + ' " - ) '+ < " 

Had w~e been' willing to violate the constraints ai bit,~especially thle K 
cost constraints, there are several changes thlat'would Undoubtedly........ improved thle
have cur.il We could have talg.t measurement' 
of all kinds more effectively and more etensively if we 'hadallow.ed 
thle ltu~wly of even a few worksheets a month.Measreent o ength,
weight, area, timle, ndl money~ ire important and(izsduL Maithematical
topics that we slighted by leaving them iii the hands of teachers who 

& (lid not have adequate 'tools or-knowlcdge;'
There are a number of ways (seve'ral of which we have alrea y ­

mentioned) in which tie cUritliu culd hiave been improved if
better training had been provided to the teachers. Tlis, again, is 
mostly a cost consideration, since teacher trainiing is expensive.'But
there are, also logistic considerations. Flow would ;we get 'to the
teachers, or, the teachers to us? Especially after the experimental 
pise, how 'would Ministry. lersprifnel have fiiwho cars and limnitedfunds, manage to conduct teacher training in remote rur eas? One ." 
solution, ofteni suggested, is teacher training by radio. The cost of thisis not insignificant, but it does dispense nicely with tile logistic prob- >' 

s ....notnd does reqire training of teacher-training personnel.
This is an idea that we considered'quite seriously from the beginning
but rejected for reasons unrelated to costs. In the early years, we did
not thinktYe knew enough about 'wihat'mikes an effective radio/ 
teacher tealm to be able to traiin teachers to be more effective than, they. . already e're. Now, after, several years' experience, we are begilining 
to: VTV1-,ood idea oflhow a teacher s hou ld behave anld Nvha tlie or shleshould know to 'use radio as n effective teaching aid, and we haveal 
idea of what part of this COUld be transmitted ito nd howIim byr adio 
to go about it. It is still not clear, however, how much improvernerlt'in
the. children'slpe rforianrce could Ile effectedl by suchail addition to 

Sthe curriculum package, nor whether the teacher training wou~ld be 
cost-effective in terms of' achievement gains.' 

+ 
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.,M SUkEMENT OF. MHE~qEFFECT, -I...''4"; - A 
OF ,RADIO,,MA'THEMA SC 

ON- STUDENT A'CH1IEVEMENV,-

B.1B S E ND LU DARAlRA AF 	 'I 

111Oe4 A '/%JOR GOAL Of (lehlc NofathelnaucslPrqject was totnr lie, 

T, oL9~f-ilhl ticsIlstru,1C[ioninN i'p ~rimary, schools'm~hs,assessmntu O'tLudent~aChii'cvceit ivi a'centval and c6liihu-,
Ig task Of" theC 1)ect, Thisi hiptcie rins ehrte~~us f.11co~rSrtoi etie til onesom&' 

SofI'tlis vork,,rer in'S,er e,,I'--supp 'i&id (i976) and in Stil-pes , 
zeniriid (1978).%l- krb lee ti'e se 01 

'1.S(11i'11gSiL~ent1 per1form111, "A thOCdS Of M1,a1 Zing thoere­
n arpen~nto~onI dC~z 'I 	 and finially, the 

I'TE ACHlIEVEMFEN I'T-,'S 

* Project evations OF achievement wee 1,as'edci erelltb~ 
Pjretest 1nd a posttestllfor eadh grade level There "'e no te 
'aValable that had beenl Wlri cenIfor, all of Nic :Iagual 1nor 1aa~Of 
'ihle published tests Iwen ~S(, rdicized for the'NMcar'Ialanpopul'atiOnl" 

-~~~~ * acstm latheclassroomlor, 
schoollev'el. Be aISe the 16 tesso di n 

allprtests and( posttests~W'ere a(apt~ed ideined speczfIcaI yor4 
* 	 )r'OJeCL Use. 

Seven diFferewJCtess proICIU111We-e ISCd to Cialuate thle, i~~rc~a )11­
gi amis for 'Girdes' I rough 4. (1i otetfi~~ n h 

~1e i~ InLhzkIIj rthonillnd Edw ud GeoigV FoPrfesorRobetI 	 cifcidri 

ings' of arier drafl( of (his dmypter. 4,i~ 

105 

NA ~ 
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4 matrix sampIes,; 
Examinee population( wit6"6~f(Nexaminees'~ inl E epossinec 

1)e tsL ori Grnde 4 iel-e icietictIi4' All' bu iepeet
"CTbatsed on, a nx-saInp]ing desgn.Iu theprete>describetthl)S teStue1Sign lncltil 1ftlnaIeA'or i' letVC desig 

.Olalrthe desciion of' the pretest for Gr-ade Imlap£mtion fa commleic i , awuhl 

Aar)-smIigDesign " '~W~ 

' : 
St46 'Oilde 1 

Unti ,I'~a 
Which ws'an 

C es et 

Nh)Mtrix Samnpling is a techiliquLC Of test Colnsfri ctloill wn~hich both 
< test itemls aInd s'tudents ;ire rindoly sampInlled '("illittix"W ref ers to this,

dwol-dmtie nsiona aspec;L.l 92'or c 
ld,

W 
192 dS-Novik,198).FiurIllu'strates this notion. CoIISI~lelrN l)jLhlil sized~~t;'ldNfL'%

'ap l IOILhItijn f(S[ C I 0f' i~e Al I4,n igti reItleStO dCisIpartitionedntinlo gioep Of' itemls IMt grop 
Of'ovi items. Tfius,ll ubsets of' students 'are C( ill size, as are tile

4"~Amisn ThI eac ~ ~ ~ .ihltc'~ ~~'alpe ...... i'y e)xclusivef shst of, 
taesStuent tet cnssting of, One SLAbSCL of' itemls."Su~btess ;1ie 

r~ItL&db'indo l} aIssigning items ( ',1t epace Itlilt t(es'tr'il thec ~test' fo ms e -ithen disti-ibuted am random to, stud lts.'
~Sta listcal 4almlysis 'ofl"'data cbmined 'frOm mFlIL't ill])I inlg" ,deszgnls 

Cq![lliai i l,1 I 
Stidents c;11)MInuec 

typ 
, i tC1,iLife~ he eq a st 

pls o tin.eisiies of' ilie situdent sIbset 
S )S(,sCLSI ]ld~ot'

k~FK 10)OF(Shonlai ,a,'~«'~F ~ ' 

need not be 
s" fitV s 01'ef Ile V 
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http:desgn.Iu
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z~~umbersimse1 l~H lle tis ated- 'of -1) '1asavn ga 

1LU eat0 ta'I SCO~e for inig l inerc ,theS earllanIn o t -he,6 

notl SSe sing 
ta,I' nt~ dat base, oultWeIghed.l' the 

g 110( ih the perfIormllanlce 6a-individuaI'l chlildren. 
.banngarch 

Unlcelrarnties Iocliated a-i1iv scoies (seewithc;IICuIItkln' teSt 
a. 3,c anld 4'ey dece to I~s the d'onlitrUctio ~Ofour 'tests onl 

Thpt icklru ul~g)ised Fot mlost ~projecl testsilsitdi 

'"gLIre 2 is zloecrpicmt(Ithant11c ba~i oi~bnshown in, Fige 1lY 
MNh~Y items tl~o test elementa:r at ithmletic concepts and ski]]'lls(ust b 

TEST ITEM4S< 

SClassl I~ 

7 7 

Cls 2 

z1 

iIu REF 2. Nhirinixiijplii estgii offirst grade-tchicvecmcnlt (CS(. 
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gi N;'Cf 1: achstll se 11childicnl;I 'Ickassr*om1 multstllbe f, 
* tested onl 1the s,-1rIIIe iteiil,]oi, Othczt ~e -enrlnsiuio 

L' 1e led'aloLud As ;Iresuilt t.wop type of' We uIed~htdfegftemswe 
nthecIrnei6 heiaI cmonn 

.,:1(;1)iem(G hem).2 sp cii tsth i siea alouid.'anld all1 chlill ill
(lit Ckhssloiq m, List~ nmlser this itemli 
EN~lllple: "~W ile thc stim of' 23 ;d ',2," 

2. In1di"duaI ite'm (I iiem) bsI~c: b~t liuonlis IiC~ldaldsott 

',o'r~ '16 -So 

1G rop,ens cnnote ssigned to'St~CletSa a lc'Mdorn, hesmitem is ised Cfora ihIsudents in a chasi-0oom Hence;' foi- these items, tl 
'Isstillptio'n of' random ;Issignimlenu of items tosldet s violated,
Iteiswere designedl iobe individuaitm wheeveri sllet vi 
the' class r'oomn bia incirdduccq'd l.y group items (ias arises froml' 
the ommon experienice ofth~e students In a classroom, mneaning that 

0 a >ie"L)C,1 if1diieduiesponsestuet ih n' the, class ar no 

nie';posucsit~ foi-G~d I~CPe'llepfieS thek struICtre- Of a pi ject 
S'desig~ned t st.~Thle total nu1.mber of itecms onl that testis 84-144 G Items; 

a n 4I0 1items. The G items are dhvided into fo'tr~groups of' I,Ites 
1 ga0.)is',called aE C1 Gfenm (],beled for coiivenientce A, B, CD) 

Th Ilitem ae similarly div ided into fou groups or formsucaeed ,I 1"11"IVof171 itemsIn~prepaamig the subtests tha~t will be di~StrzbuIt-4.ed to students', each G form is paired .'ith'each I form. ThuIS, thereae16 dife it subiests laeeS)A~Al AV~ 
D JDiV;{eaclch ziped ofI I G jteimis nd 16 tesAorsbei r 

' ~~ ,iid6i Idibltedi to stideit i~a csIont 'l all the sub-1" 
.'tets'itvth~ ~"- sme orim.; Suppose that Foi- GhsIsgned to 

~~~y~C11161IIV 11zbother~ subtests ~would be (listi ibuited illfit'lciss­

f o tl. psts J'ieh o-GaeIconsists of'84 items divided 

consiting ooe'Gfori ' nd oril I for.Th~~ris are diStrIibtd 
S~atiratndom to students within classroomls; th'e Gforms are distribuited 
k 1,anfhdom to classboonM -Althou6Igh the basic'structiir d'escr bed here
K'S w< W'st.Cd for'most project-tests, the zniuersiten an n ubesof
 

~fr Cov~ seits th~ie.chlia' ,atei-isticso'ftliet'eststused ait
ilsd ilfAerd. TalC J 

d feetgriclc'le 6,& 'S.1-.,izeangcq .fcI#P4s S 8r,1n jtems; thmuimbei of' items taken h aCh ichild rangsfo;it I
'e' t~e fl-o'~ 2 4 6 
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0 1'de Toc Penc ts 4o 

qcd o NG0.of'd.idaI 	)ises I ll ! 

Tostlest'10 

IClts~ 25~ 25 5 x5 50 ~ 75,
,.S~2~1)~sw ~ 128~. S23 1~ 604x d 

~ 	~>4A teset 1441 SG ~ P >0~'~.J 

711"l hepretest for 0i ide I' was no( Iytsed Onl[ll~iri\ simplilg.
~SubstantilI lk %'Imeas III p0mist or-'ridc2,~ ' ,~ ~
 r Identlicalt thIe postlet Ior Gride,3
 

.~Thyalidiry o:tl fji, 	 ii projec dle d<~ 
haiyo]tile ippt op ldtICflCss Ofilie tesiti,"ISC to5 mSeSS aIchzrW21nien
 

ri~ L ~itlii flIiJctfl ike i i
g 	26. muij 
I79conCi~ded tht.11asscssmcjlt of~jje ef'fectMveless 1 

jests) ate use.d lo.,ol 11C 3 mnno10atv rgni tla rdtoa 
~I'grin thme: td I' 'ill file mI usuallyon Yhi l' V"'ltralsy,Ilelilettisi designed to Imlestie aduievellientA'~ 

n'ovtie -p orL Itl Am L CTOy ll~ 1)(t~e' 1111(0 SL4siltl
Molml 1I,program.

IQ l ~ ee ' 	 I .i1,to' ~ n st~'lis w cons~idered t Ci 
th 

ll 1d Cd sts 1);"'Sii'i e in 

alatd i~rl me f'tietleatai t kil 'thectmiclittobengl'tiath-' 

Inot nh t Rdoatcm icl W baed (he'ot entiloflheI'ladlio ­
v1 ,ewe01111; (ask es gftflI-t flI loIaIsystcni ? 

I 	 ;Z 



S1E1' ND GA1ED A 
ifg lessons at each gradeeVn tieur-iCL111um 

Puib~ic~~gi uide' pieliaredbth 
I TciagI~zpIna11SL f Pilc di*ytol Were' Olr "aizedtile p)resel 

)4otilp(1i Cs, spradinlg 1*IStruLCUon, on t-topic oe ioige"
perodthalha stggstd b tleMinlistry guide, For Grades I14iid 2 

guldes; his was less trfe in Grades 3 l(4;as discuss'ed inlcir2 
d nwNirI ii iojhtics~ tradioele Lgt b)h lssnati 

41oWeVer', OUr obSeiVationls and tle reCports fP~I ~~saIid st1Ielz 

colsceft~olsl;:Boh pirograms were,intendedi to lil the salie
M) I IsiC;g1-Col)LCIL:.to-Liie-xii- haolohecrcuiiuds 

(Ies Ig ing appropi ine tests was inillmied.2 
11TueC. Iii1hid usIS~o t Constucests was designed toimrv the.1 

' a iI-II esS of'ftile test-s.I CLu'iiled 'oC the following steps . 

grade,~~~~~~~~ ymjor topic (e., in ei-atinojcie ihsiylg(l iiddi.­

'13.: Design "1ppi opt idte tes t emis Foi ci-ch1r1~il 1,ining ob Ij ive. 

lo the tinti allottedi to, thatt topic in 'the N iuiy u;iclinguide. 
cr~ - isallotlted 10 of' thle 33 week i ~fiueation 

q", 5. 1D.Liibte tileallottcd I,1nbe; of'iiL~ss~tmic~~mrgl~ec 
'tl bjcie ill tile t6pFc We dcl nIot Choosetems 1 ido w%il 
- to'Lpic) but'elcctcd theni to rersn.111)1 kl 

'that-solll n ill , c isii~ to 1tc hLSailie'gencla. oi~lisr 

t'l n iiieealy stagesf h 'poJeCt, -CiSLIltg Ciont 6i~rcedure 

Sedl Ocators, At auIgiraade leeis' the tess'containe.d S'oine items sampling
'7 - tiat' were butciri~dltinf objt.ctiv'e's iu ided, in'tle: Ministry gruide 

were i yo.T ptiatg th 

r~~.i n at thle beginining '1fth ,d 66olear (except Co r-Grd 1CfIwere ' 

-, n i '-A;, blem I Il 4toii ''' steil dfee ta e'o in w o'tS-~ i 
%N'kills, il k, d4 s.'j4 'ld I he secl r oll4..4st ill41,4,,4., 4 4 411 

"y''4 4 4,44 4 4,.4~ 

dt~~op "An qgLofts'i 
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ttste&	athe Oitnd igsloo yearw' t 
16 -j- ii ar y ttziden ts,,a f th 

p 	 'c pece~ h h StU e n Lsone 
o e .S - theg inning, e
 

ITle g eNere hisen to -pilot-testpostet
 
i~fldnot h ur oal hi construct nlg _p0 tests wa t
 

~lgntestsj hat represented airi t ih cu riclmietaI
 
rrs, )eing -examinedl noto4selct' itemns. WI tI par'ICu ar
 

-oex'am'pe, i~n '"corn ' 50 oC "rrect. Th the
 
~eniaiio~g tpics ,as no chiangda eu f
 

~pilottestin. athi i eplotLtestinfg. i n icated p-Ia uses' that ',ere'in
 
corcl md, i'nstructionms "tha were 'noL ci ar -'peechi thYat ws
 

1xiaced" iwlcgr1,rectly; aniiter chlaicteiristics of item p
I~iesentaationi that 

n 0'e,rtest fo r Grade I we inodified the mathematics-section 
qfthS~ih esi'on of the, 'kin(ergarten-r~1i Bfaic 

ercsi7OE ~pbI~l byI h TOBE- test, 'as 
~ ~a an~d~aaailableFovreu -approp'ate mnaterial 

v. acd-apted( withI les effort than reqUiredt evlpanecet 
eIii.e p few months af'terhfretes in Febrary;1I975,-only a 

~ wearrved'inNic lragla.) 
he-TO~FBE t66bok et is madetp1f pages;.one item per pageA 

Wi le qustion alI d AlaLC~iFS re multiple choie
 
-Ntir I ISL'ti14Te Childien -Irc ilist rulcLeto miake a wt
 
j~Thr6'u1l -ti iic the AlthOug test
!IIt~oIi ai inw h 

ormt,'rovd o b' tiitale. for Nic'agua'n first-grade studet 
til~noke test were, noeither becaulseqtiestion'sin, thle published 

t 1III Li tra1W IC',l 1 l n i i-lr,(e~~j .S Cins) Oi-LUt l ngUage Was 
tOf ai thfe. test by, Iica a ed OT'rS 

~j~nd n he ou~i~t-tstn~ the 6i'ale~lc hages were madeh 

-ComIIponent of. ahotit o he itm ilusrtinsiih thle
 

t~ oke, ol o be changd fourse. The icJcture ofCoilis 
~"WaSlsedmntakatout reai"sie. 

'vcf6ook Cairetostanlda'rdize the conditions u'nder ivziich"'te project'
'6prsnfil admnilstere c:the tests.Fot -epoject-designedct testsa 

stzn6fldf nsrL~ti'ls recorded -aridpkayedAn. class­et astape 
-%~~'oim on-cissette'FeCorders (The posttest forGrade4 dic no:t re­
q~r 'taped isrion;,ecu all, istrction'were printed.) Eabrly 

estgate~d ipria dsgns for_'majorts
~mpoent-th inc ~ hets th ~oa instructions d rC, llgiSu-, 

awI~ i~enterype .p ~ seets, a'd tIie'woYdIng 
s" 

qL& 
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F t hswr ~~iuaiInoan n iaau e
 
pa] 2" oig Reie Ace IND. aedLb t1,trctip, 

6~~te~srprted'th 'lyv arely' were st udcen ts iliandicapc,:1) , acf iie.Nicaraguawe1dC(utcators chiecked the lpited pris' cm k's hat~uh~exeiis* formt w'uld' be fnlaj to 
Chlr&;'oitevotaj tlessa e ya ar1ielob 

tla v, 1 e C and accepoablecause ________Y 
III d w o Iise IIo r ai o!uctSonsr ra' e ]-'IIkel ) 

~theilrn' icadvantage over'cluldren' fom tiaditional classes.',V tied t~o
thi %rn11ln ZI~i the G11 :411'Which testmi]truLCtIOnIS WCe-Written aIvjhplol Iit~s i 11i expc iced children, We Thin­dIre n inl contr ol classes coped well iiith.1' th ss,e kCa the, vcl-:soile"illpi ica evdece to %uppol-this belief. All pi~ruicsss Coll­

tfained at pnstole 'tell ilIle bodV' Ofie tes't(Ni.e. niol ie of, the I'l 

I-ahdio e l'ieni Was ait aSi 95, su~ggeStinlg tIt IOLSL~(lt~SLood thl mlechianics of thle testing procedure~ weleltht elImce~w hle ora'di inst YtctiollS anidtorespoll l ~CjMc place oil c~ 
tile test p-flpCr. 

~~T II _~~:OR ANALYZING TESTIRESULT
 
1iieeimhd
'TUh we- I~ 0N~J~ test icstilts. Detailed coinpaXIIl

'olns Of,lnStiLuCt011nal'ietols wiere made baIC il I'tite'i SCoi'es. ASmethodFo'etlitn
of'~trnain totalts 

wa 
scoes With Illatrj-ailp igdsg

~, ~eedj6iy'i i ik (1975wa 'Iappl icl to Comnpareetiratilensit 
the cl..i011 "IiSozthle tin it~ C'nds Cial~Stimlat[d Std'dH'iScores wc re use& to 'COnl~a'jCifi)TIn C 

~,~ Becazuse we~used matirix sampling todesigil tile tests, we hadz tolok beyOIdjthe CuIStoIMaIY v'iiCtlIOd 'falvll'ilgtest SO-S1aley 
working inma ns o'sres att.aiInCdIby'indi'idu~l ~StUdents, Oven.

tieyearls- ille pi oject, h~as:'reported ~Inean. Item~ sore fo M~) fI ~M"su~n ~Irsb s~ ~aacs"~ o teint effects onldiffei-­
<i ces betweenil":iealls .'fIteniIlanls 
 (see Searle, Suppes, &~Friend,1A~,976; Suppes, Seai le,y:Fiend, 19 78).-11i'(his, chapter;we again ulse


iteimsco cs bti ta'ke a slightly differemn approach. Because each item

"Wcn'ivel61bthli-ouij, 'we have a natural p'jiiihjof' scorecs, 
 wivhch, 
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les Lir C CCOC, diell~Ii cre exrI am!ole-edfeec
 
foprn~ e.u pleie ox thisll am i e d t es li It fi g-f
n a 's i hther 


contran ife~cren fre erom ie Nha iceppsadn
Itemscerenerdi isdi*rea uand ofIterelsto lI~ Frir 
rel finficnFe Ce r j aill lem amplde enthipon -

plto itewiiuty sne ra
 
iure Ipreltems the, o ie lite)u% 


t o,1wn' or pei ta]dcotoc se
 

flig in .11eah s rc ecile, Figurltlo~resitsw;h stribtio o sd
 
fo theFTiffei-egncssd dife rcc experimenta11 cs
same -trlex 

c-hoIrn e from e-1 l t 64 pectita poits N t ha bot"IhI
rate~~~tlic erkio groupACIpKfracoPh

1'~liii~sc~~ieu ecI ..F tre .1p tresitsou- 't '' il'o c le~ertleC6 01l tie~F~C &1erhipsmoe-Craiiati

calf I~osse~levef
tehsspsupetioiiles 

AoIt o drlefom Taal'1gsorsobtz fio mat:-mplI6A........................,yi Ite
N)snraicpthe' Saoizktlp Tis ehgandC 1 1. by ni(nd10apl~ pjerdt 11 78~hpps
el rialeo tle x~lll 

c, it'l gr U1 

oc e, he gr up;Fiti. polt u - sin Y hII1:~ 
6th11 ()1Sit IC Of ll. LJC I FL' 

E m*1(1,TM ei Scores 

d xeddto ;1p 

20 ­
'~ 09 'A"19 , 0 59,60'9~ 79029'303 4~49 

15cntg~-oe 7 08>09 

EIUE3Dsiu io~tmsoe f:1 eineti d o oIgop 5A,Gr~i~de 
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~Difference in itemi, scores 
experimental-contrdI) 

FrIG URE d Dist Ii)IbI tioll of' the diffcenCle of Atelil sccr~cs (experimental-,ces 
''ci ol) for Grade 1, 1976 claul. 

of Stetl1,iSiotik' 	 'ripmethoI is to esiate the na1advaice' thlat 

WOL Ii ei obsei-veci if' each of the Al students had~take Il 
i .0ie~so isu-0eat. th gr~opmensco~es BiilY,S 	 estimate~d by tIe aCtL,',Obseirved if an. *eainCeo0hsmeni 

estiriated~Cromi comipoiints of vlianice fo .,anro:, ~'li~ii:'are:tuLdents,, 	 itemrs, n r
obaie nfoestimates of meani sq(Itre in the cassi­

or putrposes, o Cn',is 	 ftw~IiprecLsticfioed 
rnti~ai~~ t),est-s, one cobnsst ing 6C al G~itemis , ano;the ofal 

ituems. Siiotn);ksnictlod estiates means and varne 4'r thlese 
wer~e 

~Wagniel's ?. uensioii coniiie geiieraiiati' of reI i ~ i 
11mIen0sin10 ti le 

Lp~tI'fheNycomlbinled~ WJrYOduce'aaveallesttimatfe 

ant 	p'UhItiO1, 6i'Uderits alld to-t ant 
pop1uiationlof()t'est iem -tihis, lei '1-tittheiaproritegrd
level, Wagner's nithod alov of ihetielppiporiat6s
tics With either-tile Studienrt or'th cass as the uniit~ofanalsis: Becuse 
YrIaIdoniassignieiit to madeleiat hllcassromJVltiW's171 

~ thetcst ,resullts with thle, Ca1s s ie toanalysis, 'II is'hs niot beeni doin fori all theic;Iluation-s repor-ted,
because iitso'lie Cases dataI wicre, not Colce n uhawy as-(o'allo6 

)EsIbw'ledStudent Test Scoires 
lerbeen &coosi jg, matr-ix-sa i pling-Itest.,designis it--,b~ca me 

us thatmany questionls of' inti t c ou Jinvesti91t~ol 



b eing matclpreCe ii p ebe l& s ttes s miidil
 
ddnts, Ae,Wfehre ore-fdoped a m h d oconlst r i etima
 

s thti tiise~'CLon,,W hk ( 72) A literature ',review of*-
byKliin ,",--, 
p3ten tI Iiamethod6 Is,, InId a ujL f ' dop inlg, poedr' ti ficC'ion1 

I ' l C t-al
 

~1976 .-W briefy urnI ri tr meth hereusing [or.i ustrativer
 
1)utrposes thIIer 19 76 fi rs t-gl de p0 SttLe St Whk has' fouiiG for and
 

urI~or , tota sc on e udc ss tesmof
 
11 ubetscr nIi *StudcI~LCppIlees a' test- papr t L 0
 

tedIgb Kln nte Pin AedcGo' 

om' 'and I in order~t6)lF -11,Fi lis tV 1tai 
~ Cs~or.'slubsrs ust.IILC beeShtiiled. ,Onice~tis isdon 

ilIesimaIt dl total, score ls obualined, I)1sumin~I~~g e~git scores: the t ~o 
Ccu~~rs by I.tnnestuIIdenIt an t) )'( s iX estnIlateda .s c oreS., 

KleinkCIS rI~t~C fcod,i rm'ig I l SO F ,on. eso a singl estibtesL,,_"
 
IILst1Ie( ~ It I a s fo II Lse.
f'orm ,is o'w 

X e he Go~&score teGfriithe student took,
bethe mnean 'sc6re onl this formli for all1 StUdentis takin h 

form (ex perimIlen tal Iii c niro1,
 
xS be thle standard deviation for~ this Form,
 

~iYbe [lie S'core t6obeestiniate1 on another G For in)
 
Y ie (lie nian score on'that G ['ormi and
 

' ySbe the stanichrd deviItionl foz that formll 

Y SY 

TeScore ob1)t. uncc I f r~each studen1 i Cli-''N funlction'of' thle
 
stanlai-dized scores o[' the sr taken by 9cStudent, Suppose a
 

Sttis(crcsontookms B,C, ,Ian dD mt I~
 
esl~l"te, llemlethod assigns thle score on B'thaisinir tile rame
 

Posit[lolloil 161B~distrbution i.s11 StUd~It' cr '0;'tlh&AdS rilbu-

Lion III uInitSofs'tanchrc dei Ii~ 4h W ictuent received I
 
stan(kd' corrofI oil G foi in A, ie s given the, scote on Gt-form B,
 

taat corso s ani dii Cl cor]'f 1..(Simiilarly fol jie Canid
 
D~~and~~~I itrn~~~ipo~ueibFor a stuident
meniost ciearl 


Woescores oil the subtests he'or sl9ietook a'reinlfact the mlenl 
 sicores 

frthe students~~vh9 took 'il SeT1 1I'.- I rStudelli tillie~o
 

sre is, tel sum f th anscores ['1 ~stl.
 
'Th estI ( eI t' bcrs-e KV'nke nthd

umated by th e 

regression analyses presenlted later inl this Chapter. TIe Iaeas
 

s [It~~ ethoe'used Lin, 

beni tsc&d i n other pij tjae rants ejiib 1978, Se~arle 
OjectI le4g t is e 

- .- C 



lhee Ianl"Gonzie an Gorge 198"n hpes5ad 7"oti
~~o~uA te anaiil ,es;,estizniatecd scores ha1e beenge. om 


a'ted o!thle ci sro eve,
 

ELach ,yr-Oh pi-oject worked wit)Ischopi an lasses ihat, ayelfei-nt, I-iIesy wcIe chosenin d,(iffeent:%~ Wa;s and can~be lsfeds areceivitng dif e et Tlieeae~mridioremesa,o ev~tilemlt an used f 
iue5S11.111were'Z6i rumma­

1h1.radio ob'Perv~ t'aIen is sedc f teev~' aui(see, mhi3); and thelIICradio~ o-inee11etmn asue 
'~s'ifi~ ~ roetomtenJ to tea'chers of :6theicr clalssesinrai 
schools. 

llAigiiagClas lvo Tebcl 
ViI- t tl 1 sig igd se to [tzeitile s wa odesigilaItesch ol as otclntm;ll" radi6 oi-colirlA sgim lt . l 

~ dren irclikely to ()eOe;rrc5$olesso zbIol) Other ca~sa oonils s,liceSA 21Aildlighi "Ieo'CIlo elC l~i'upl holieo 'Iti([ c6ftasso oorly 
td (o eae l ej car i smer converte 

~Radio -Experimental: Ckse eerllo e 

. ~' sucein~w r alested anld poitdetan 1 

~~Radio- Ob~served:~CI 1S es~%C' 'S'~jj5jC S 

For stimilatve ioll~l J j 

Raio- oh~dlu neceh Casswrinacoschools taiught 1)v tuchey.Wh1;(1LId[le lesn prvoulao~j an chose to col11n1111aighhe, 9lises -weze pi etestedi ;ihd p)")ttesec aS se l-er-

Control: >Cktss vereradolnlyt selected, Xwel- ptcetec~n )0st ­te~stedk for'Si 'l Msmtave' evaIluationI bt~WIee not obsCre2d. 

SIG u R 1 5. Iio()C.. U1c-;amcilus, 



OF ii, II I I , hF.YEMN I 

ell111 6Inoll;-o 15" aciae 
us, 4'freni Qn1,ctroi cIAsCs's ... ' c too i~i ivr ' b 
amthiainai. n cr & leIea ud "We acsif~~te~ 

conl minapgI i retnfn W ' s~ilevidence aht 'in lae 
yer~oetk l ot l' lo~stsehalo l'S01'-(sec la p: 

ULIt,,0 c p reClsiitiol wa mani~,tzind, __os n 

in-prL' 4'"ar,,~,"' , ,ieI
urbaniz-T e, tseof pr Sih;o I 1iSf 1b 0 1drii 

rce're I, Ilde' , 

I, i -chloo1s ivii1 Fcc ib !5 t Idil in first srald wc l~ln lliu'dcd 
Fromi collskberio'll. 

I I ieMIinistr r ) Ed lc~lil ciiilii t m Is* usin t lslk$VU 1-;d I'isd 

$Wthidi~cl lit, schol I-,aildonilly desigll~cd (will) poIhlm t 
2 5j;s poielltiatlv i'adioiorControl,_~ 

1 hi6 design~litilli ,a"inlie it oce. uni j~97 B , en theisof 
t.;dio SchooIl illSoe stralt~aia~clcw;h c'F &h i, iad io chasses 

w i(II pis6r rielletIC tle schocolsI wC*,k2d d, TheI ,cfoze,
p1bt LuSC(1ddes, rated 2SCOI 110t hig tIrNht puIIposC i) 1978 

aci sch )oIs priori to th fwthcer 
SCJ(,ctiI I pr cedlt s descr ibed hel1ww " 

Seliectinig, Iasses fdo' u itiv e va rniion.flltheC-cuIT i C~luIF6I' 
~a pi tculu ~uatcl illin I.,~ lienl two 

-7, roup of'Classes, dCICsigna,'tccl XPCr'iInCM;Itl Md Cont1--0, Wet &ChoScnl' _ 
fow .;adto anid Coolischools, I-s~c~iCcvl), using a raindomlselection " 

o 110 eicllvCCU~ (e.g., control ',ClocIs inl aiCl'? il[liestatf'ic:1iiln r, yi
-alistw peae of' ;dl cl gi )leci ~ ooMl,~ niirioii 
T :Ippropritcnumi ofsele%~.Icte~d tI ld 

At'l~~grIdleelqual numbers i cleufon c~'lcI'issegweech [I 
1pr vice.,For Grades~ I and 2, the rat-io oFur1) 11to' iraIl assrooms 

~omie sludeas Irisrl' one. 'Schiool her" tis does 
i;1P~~ reu l .oalidllptwals lmd(±AOto 01ow%tha hiusoricsoloinliidl;lcillrci 

whl s ns rom not~ not :p'peilr ito 

Il thi I cg- hid 

p -6 
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I1 F.RL21DGd 

is 1 G~rade S3'ald4dhis,1 ti 'I zrI CoISo m1
,Were See6ced a ttheC Iligi raes to m" t6equlomp ze teCSizes ofAeI)pI) Il Slicef"iliigle-raide lcvels, rila clsc~ i a r 

Slllle) 1 tIi 'I lase .II TIS CISSIILlast 20: -anisomeitimles as 
,,i'scl sse ecliosentfr cahei~atment. Frequ entlyfer~c~oi -lc~sc exprimnta lIsses~Werc tested bcaluse wanted t6 simte i pIer lse-nmnce oeprmnaes I dperl rrneac llclll classes wit'y Vo 

exmp~,h-1 tl~ tlifi oGrce] in'1976i iveevalutioIconsisted of five e iental andl.tC'ontrojC1,' 

classes lt, Cawh"nfthefome)fo hr ro NIIIes IId- oI levels ,1-1 rkali, oISn A I etc. -11"o 1 'd 
mcl t24 control classes,1.~rmc~l 3 lse 

Th c tiexperimental ;te ii~ectypical of'~mot Nicu:;a­hools ill~
l).1JIpu os hoNiI"g~~ i rliC Sch Nu z s ;ISil 

w ,,'inciakhowns o' &iY 16 d y u~pin,O0Jo 80,000 P)C9PICSL I I -I -0 tI IalAa4'Ilos popultin ivejiycosejp'tetdic ,'cexe~in 
r 

apactcLpulct.gUa,1 wt Ia Ipopulationl of7500Q~fdtis pispilouitid'lia o6il tile I* 'Coarst, W1h'61'i rS~ abOLt %O f tile~popultion lies. We believi ixpiinenitl i Its bi.e~~~4 
il -c!1)--iceGM lb geanlied to allof Ncaragua ecpfo the1011i; 1'lou Ianagua oliuhe'eastern coatslI. A~Selec~ng classes, for for ieeilut o'n Dtin hc'ycai}.thi tl 

A~wais selectccl to pr-ovide feedbaick to curt-Iiclurn del%,colelops TIest L radswoobeil 'case ali'li,11o selectc.d' i I'idol 
Vordoflisczasons, wci csainlt dr IpIesent tile ranhge'ofoldilOi 

*.NicariguitPTlfe ndrncholsnth~ee ive 
btLi were~a] o tested 

la wer s'nl, pretest 
e l 11 gl t nype". Ill 

i IdCI t; 11 erC O seledon a re tiiI sis. 'Illis o k1 dasi,011s 

Seletj~n ounteerclasses. 'Ma4 ny ccir hoecass
SecttdI to pi u iaeeiduas expe rlimental'~ora obserz,6d ch;ssesw~lle to conitinu'e uISir\gjt idi lesosi suseunt)CILC eais.

Wherever posile tie f~oet'noua hmt do "so aind pin0viced- ile necessz-y mater ials, .,ecl~~ of 'tegradesill scholwo -kil I eTlOec O~daso'tise- lessons up ll., 4k I;II'
.;tienIltS Coulc be maide; Wh'eniesouircespermitted, 

4 4 

thelchldrern 
444inl ths'cis e1 ec postsee tes butdthe resiilts "Ire notreored I cIe pIeeC.n~ 

o wais adoic ii 1 977. 
(Cs n19 oitained eqlml numbers Of'4ruralj Mid Ir 

rhi-dTb ei ii i-alj'n rhe third-grade Control groulp, wichv~ 
InI'SC ools,. 4 

4A I" " N' ~'~'"> < ' ' j1 4 , '. 44 

7d 

. 

. 

~
 



HE-'M M,ACHEVEMEEEFCtl OF,iRD IO Ft- hr1VS6 .1,19 

£xein e enrvos Ev 

17fls*tf ad ') wod ',wit iO1978,for eC~ grae ithl60 
AB~1~E2 

"Coan 0%sssDisrib ofs-sl Vope1 ibg1 9cT1 
as. i ' 

Numbr umbeof ~of'rado clssj 
Grad~~coir 

clAs" Exermntl Obe-e Vlnte ot 
Ic 

-07 

~ 1l~ji~~ 4~ ~ 3 ~~~~~~., 

01 W4.,,.- e , *an 4'9 0 sCC01 i d B g i jj , ,tj 
'4 ~ 4.41.";'~30 ~~~4>24 11~''~ Y4~Y5", 

4 'A B~ LE. 4, 

-Number4<~ .i7 Nu-br'frdo42 ''s 

4 ~ C~.4~4 4.SI, ' uneeis Yo o~44 

244 30 1 

3 ' 2 -~- 210 - - 0 88 10 

24 N,. 0 12 58 60 
~ 4 2t~4 ' 0 4 4 04, 

7444 0 ''4" ' 30 1 1 33 

50 291 
; ." 'TA,5 4598 

claicsw fn d ),si sg ro u1) as 'ot ) ai id on) cI c t ( 



920 EARIXE AN DCAD 
thO'i d"gra de, a1lie JiegTy'wass ra ad"pe~f' elIni IilittI jo 

c'liohaseisourtcohitgradC ete tete 197 and Ialeun 
pn Isse hlad jistened to radi Isscon'S' these 

hiihlrcles~Fill~4 197, oclieihjrdc gt4dcee oexi 

nPOSI nes anyfiColl)
41 evahitinturriuYo usn 

-Iielathne~Lo plae
Fig[Acce6 th opuSlgatio of'le 

cidelit ste: e signc cip 

Theayorezugceilia~oeohOP 8 u'e iihidhFIn l n~ thc19p i J RhId itsry he97dquafrtcsii~i i cat1 1gs took plce ilyof'lP.~pcoI~i~oN;1c a 
bwtte, -eSf.r 
.1ib714P omany 

in l c fi tl c 

1977 

pr se ntdI"
~esin 1 c C,'II~ J)Yetcstsre e itdStne 1 9alJ-

il Ild dusrbd1C' Irinr pIee11ti 
pi11'j clnl9n 

l 
a 

ukedti) CIch of'(Ied ilmany 6cs lI 
,I'ly 193)Tcabita 3 

, 

ln inwokilNiai 
a' thedur hfI'iperiod, 

thk~oaguaas~n 19uStinl3 
a meenoca1rihowte, textiCtenoethimTiy honIi iefu~ sf o Maclr':i shicld ivi g ilNi s-;,[l o i 

-~ c ~h o l w l " , ' 
--------------------------- ' 

'Il ofthese-Y­ pcpe ilo~e bkt 2 

aI011?,g aasp wh uig i 

Dcsi v A. R 0 1 01'~'v' 

V ~ -6 Deig B: R 0 ,~' 

0 X0 
D esign : R 

0 , 

I? 
x 0 



ABI.' C3-1 1E 

Expriental'Desi njs foy onam urclm 

Yar.CrdecxperimentaI Y-,ea r 'control 
rouptetd goupatested1e g 

1976 I976 A 
11978 1978 iA 

2 197 197 
31977 None~ c 

3 1978 *1976, 

41978 p1977' 'B 

SCFigure 6 for explanautton of "Y'and design Iypes, 

IN1tch maore disrup'tive of pr)Ioject efforts was thle ycvolttiorv, whrcli 
too p)LaCC dwIIinlg , -of' I979,s -well),~110SL of' 1c)78,m good pauI

~D L shifted oom n uity to "Inothei.~tile. year, fighting flo-

rp ~ school; d'ys as'ild lowele boI' attenl­
(I c Idabecas ,parents werie afra~id to let theirilrnwakn h 

SStreets. SCio ISwe'Cclosed officiiy onl fI Sotleidof tilre~ 
(two Wcelks 'itmlo4t)'IHWeAver,11ot sillstalntiail periods, rInmy of' tle 

'schooIs cl6sed mid-mo ning. 111CMuf0It'g'Iuestu.inl This HIM' S
 
deI~1tS W1ezeIio Ible i itl,,iPPschool to tilie ~Io mathmatics
 

4lessonsl \ceidCast at
1hic I 1:00 %. h esn were broad 
cast ;dlmoQ every dalyd u.inig titleatcll een W cooswr knowni 
to becosd We do not know how~may hidi lfistened tolessoll zi 
home, altiholg w kndwtSome (lidso (see chap. 8. 

S, hough [ilie sm'ffid hadcllIgelly ~planti'Vacu atethe I'1ns 
wer nee u il(ffect, and datacllection cotne iilcoet 
:[he~end of' tlie' sch00 eo .Olslel were adiisee mowes, 
Ca- lie- lh tile)' had bel 4Shdu~~led.)As inoted ill Tabll3,Grldes I 
and 2 ic~ CVIudfo I secontime ill 1978, allowing-a com]ipmi-
Sol) of restlts for yeanrsb lld~ifoi those iWithoutLICpoltiCIwx ma1-Ilil. 

'Illis ireortd in alater section''A,itees]19Com pario 

'RESU)LTS~4. '~' 

The work reported hiere addre&sses, thle majotI evalmatiOil 
tDo SMICston(stient i-d(io ICSPI I6hsCjfori sigificantly bet­

ter th il students ill tiaditi]6nill dassiooms Oil "Itest of mathemiatics' 
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a,ci emet?- weJla scvseral: othei"(1yesti'oil of niltee[
these -Cthe, foIwlbv,'i 

I-low dos peCs 11alcCo pr i topics 11hat werec ag lai i 
those~m were 110 Utght b)" iachdo Icssoil? 
Does perf0nlance of swudecs- ill ri alld rin ;ld 'ue diffe? ­

WV1"it. is theC&ff'ct.Oil nili ellmuics .1chicvi cct of' using rad io essonls.fto1 fl1ORCtimnnone (JiIl 
~Dco 4nlldI rilASpe, forml diffeeily~oninathi1vS 

r 

clieveilpenl 

I lhiv.lcl il I'Mui'id C61. "tudeli-iiof ;111abilit l' es;lc ie elicltlevlsil I it em t t uncdtaijtellpes 

Crbinbach (1976) ad othi-s have igued. perYuSMlV'e~ thati(ill edu._ -
Cauionmia Sciisweed~e ,lhe-Lml'tdl~ , assigi ed at

raldol)toti-atlleit lie analysis ofper o mazicedafta sho~uld Laketile. Cls isi'tle .u t..u anal ysis. Yihe almlyssl methods~described,earicr, designed to liandcil dat 1Urm matr-ix-sapigtes (Sirotnlik
19 75; Viagnr;i 1978) aillo u~so16colipare per~rllc of xeMenal ndCoito Ca'ean thLS to:answer tile~iinajor.ev'iiluation1 
mean scrs o-nii i hSC,(1 Lle1S in ir therefore not 
uit fo~xmnn th t~ QLICS61S O'fint~eSI. us onice We 

'"'s'A s psin j -comthe parison of' posttest. s w -cn to subsi is u tscores Airy 

Cmarison01 of Experimental anid 6'owzrol Groupfs~'~''' 
'iWTa ble4~reporits posttest. comparisons For four grade evelsa fly-~ 

'e--A asi ate t"I 1 -'romiancteunt F analsis' The 
Ltatlte sue?).erformernre of'exnprimenu. over control clsses-i2$7fol. GrildY'4I thoih3 crsIM f'ourl.11grade e"eillll atn d.Cotrl clsere, not SigZnificati tly eI'le,Th f'ollowing Scions~ 

4- explore- A'th '''se ' ' s Tu t e." $ -'A 

Tal5presenl" tilenumbers of' students tested f-r the co mpari 
j~'jVA2soils lpresented belo4.' In Gradies I'~"nd 2, abo ut'20% fe 'e'"ideWel~7'icPosttested than pretested.: T1 ' "decr esf6i. ~~s3'n ir 

i 

Solfiwha.1SSabuL 0%to_5% Ilow~evet, the~fi~tn i thepopu_
isj m(ie 15%j)f'de'Is T6)'j~"'"A"'exrtznpo(seTik'~b"the 2,298 Giade1.stidents who in 1978

~' took eitheir'th'pr"etest oi the'stes, ]'01 toki eet only, 0 

T 

44 ' ,' 4-J 
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~Cmprs ~o osi IC'sL ScoresI ori Experunentll'
 

I Conrol Classrooms,:
 

Nulie of'. Mea % Number olf Mean % 

1 1976 0 5. .9 2 38.8 5A 2.3 

2 1977i AO 66.1 5r 241 58.,' 6.3 5. 13 

3 d 7 2.1 ~51.7 8.9 2.1 ; -1~>3.2 6.6 3,76, 

< . I, 

-iupwscsted; sce lbe3frtar wonrol groupwa cstd 

~ ''Nuibes ofStudents cTested 

___ " Pre'les'C' Posties-t- Pretest Pos t ­

5 4 3 
1 1976 696'' 571 5&1 43)) 

-"~- ~ ~ 1 -- 1978 1,108 '~'"92,' 1 A' -482 A--i362 

19718 '"40' 344 a-1 398' ?.38~ ' ' ~ ' 

rilinia g op 

j~~~~~~'~N -*- gride~'"acontrol group was tested in 1978,~P iS S~< P ' 

4Yarexp ;t t s ee:TabIc3 for carcont ro.l r~~( ~ 
">h-'r''' 



C, 

o ~ ~s~ ~- ~o ohpn t, Id Iot7 too te ,A naj ryi eiairpronTki-I I bOt I tests is tlla tesi~dns MaorWer~ In.lttl 9e~t rieve,Ove-crowd nin11lassrI m6is, (antf ',eSultanltCo' liy ,1eC IISI Ig silludents f'1om11 tests Th'le Ilcf,ioive'd~ W'ISA 
11CiI~ts e0011 ld lt I CI,,C 1%so)Il~ us)l~lsenittlc~il'C'LSi~ C,eV IcrIII))' child, 1he'le ?I"wasI~s th Inct0, wasdo0mIu eqCU 11: hlmit: 

th (hl Sm childrhiW11 Werclc etested mayhaebeci
~j~ee'P< p~p~ttettb tcxwie (d simlilarly fTor Clide ot 

- JIiL' drpttas accounts For Som~e of, thle sflo tidents
I! 1,Tj -IeYtCS -aIId-post tcst ,Wit hin11-Iel drp is greaIterml"the,erly~iades mid dess thlm COiiIMCinlg this ~c!smSt2 ICItI(ntente 1sc1 dii lgtesecond nion th. (T14ese i d r 

4,'~;-~ ;1 ble G presents se1)aratel1"thle pr~ecst scoresirsudVt~hdc
 
~i '~w'i&ocl, n6taetepst, fofsve-
aAle coltro~gr"i' grade~lels ,'Exccpt f-01,taktteostet

6tgzdecont ol g ae the poA.~ ~ oup:StudICnII Who did not tk'h~oas 
0 ie, posttestA~Y-< toug~the"Itti-itioii',alppellrs tbolhave atfectc'd thiexejiiental and<# c6iiuof g' ti4'slighiIy Ciff~retily iii Grde] ths-dI 

'rnce'I'ccolintZ foc na sman eVCii~hnuIifin~ojj[ 
1 

s.Y'een laiterill Tai~ble 9, below).­

* YAGuiarisons qI TreCOtnem Grou/)ps Ba'v'd on Item11Scoris ' -- a 

abePrte't- pesnt'I)ietestL ieCs1.11 forga~ displayiilge'til itein score ForIQI p -Pitit l i d ont ol gi oups.7The table ailso -- i'esents thic en dlifference in,itcmn scoics,,as-descri i ea lir a1,IfLdW fbi enrrflllc .c Cbtwveen ,ti eiiiii,ngro.tips. wo 
- ~<;.~difretva r -~ ie daN epoic cd~epaaonEL okingd ti 

tiiLsatthme rults F ra6C3dc 2 1978,: 110 isthc minvn t 11be 1,o" f,studlentsfkn:6 ii in th te(Riecall tiiat echlI;lone- otii th of'~tlie itens. )Foithe cont 
,studenlt took 

me'ile 10 group :ttilbei ofstudeits takiig ac i' jtinm'wis'99 The N 
the, num

uLSed( foi >etSil (Il SigA~~J~~cfjiLncc of' the (llif'fel 'eoiedin, dn~ 
,~ 

the s~et~ouno'lelabi, -wams.-tile ndlb ro t ni ­i 1 tile test'.inhatdifferenceq inl pretest bet wei exper lienal anld coil­
ti 0 grlus-oCcur ~nthr~ ,ee'cises Gi'adC Vin, 1976 acI Giades 3 and-4in~~j1978. Me,~vcdisils'beo the diffe ics Coi Gi'ds3hd4'-As, eA% re~e idsx3jmid 1'-' eflect the~incusioli itheisnpe orchuld enl iith previu exo-- r 

http:ieCs1.11
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j"ABLE 6, 
Estated I retest Sc res ,o Students. ~a ing and 

o Students, Not, TaIng te t. 

od' postest' 

Mean . N an 
N. M an A' Nfeij,".,SDM 

.otrl1 1 79.0- 15.9 165 .77,2 17 
Expermiij ,696- 76,6-P3 42 82 1.i 

1977 Grade 3 

CO [itn 164 59.,l 10 82 61i6' 0.0 

, Experimni 15 59.3 10.8 313 61.9k 10,3 

1978 Grad4.1 

~ot1 1COI 105 47 1 8.8 213~ 49J1 8,6, 

V.Betieml20 9. , 285' 50:6 8,0, 

TheIS, 
ites n [lie28-itci testha~sno~obvious explanaition.

I'lIe.1fir 'Il pretest~ SCe differed [ls alllaly~for thle two 
years elor IThIllneanscore62For a!I1'studlelts in .1976. was~7 7% 

to ra$d io Iia 11e 11 ii1~S diff, fr Grade 1, abou6 

1 

.0 197,-7 Tl is di ~ere Iccis statistically, significant 1 6,78,p-~-11 lie I)Ieiest ws a'dmiiisteri a~lso il 1975 to 8OOstudenlts 
111(101lss11)itd); tie lmeain scor'e tllat',Sele 


71.09% FtiinIy
p eaxl vaIs -I Lhere Seems to, I~ca trend Itowodd 
highepretest scores ill Grde11mounig to'.aUt 2 'pcl'cel'ge

*po its, )' Ier~%Yhedie'r,this can be ;atr'!bu td, to.,tllC prCelece 01(I'T r1'eCt ill the'alrea},(e. Ca,MSechCildrenl liS'teiiCd to ai porm
tliooe t porraills,

fatos c lave;nio, o, nwingPosttes4 'Postes srsi*l f (I ads are. pi esenw iTal8. 
C andce groupslintl"sig-.'controlel Cr 

scdi~ poe I~~aCeptlf'u gF~S" 
stune *inScdoresh'bgh tud 

Prtesi scol C.S 1)1) r1 s'Sons 
ar I;1 nIbI Cto0thiose for con 0Stro 

P1 It tile sub.et or~swde, c 11e 1io 
st Ide ItS. CoIIprI'e bIle 7 w it ;Table' H4(Shown 

1dtcrV~v,' 
~* -L 

.- ~' Nt. 

I 
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C 0m71paicnol'i+PetestLem ManS­
0ForIx iieicnta anmd Co~nl.Th1 GrOups 

E~eietI C01)10 I Ex primental Control 

N e sIr sIScenso, , SDd 
cOausrrct uCMaI€ 

19666c 717 564 ~72.4 28 2,3: 3 7. 3.27 
1978 ,39m 77.9 481 78.3 28 4 

0-' 57.1 99 TF7,5 

~ 3 1977 93 ' (~30.9,109 61./ -125, .2 226
~978 ~ 5, 10A9,~61, I 125 4lA 10.3, 4,77, 
A ' 1978 1~21'51.1Grd ei +++-++( Mean 17.8' 128:'++a~y79, 
 NI3.3~ 102 3.668 

Ner experimenzdl gronp was tcswd;'sec TableS3ror yar control group wai tested.
JMeaninuiibcror studentsis-ho too -,' hM 
'~Number,6 diz'erin the,test.~ ,~. .~~~~ "'t 

diafor Grade 1, 1978, were ytn: wrno "'~ summa d''i~ddby'stud
Htem Thfus, we ..inno t G1Cal'tce 6standard deii n o scoes surmi-,d bitkem. The overallI
"Ipans ane tot4trimc rpiers aind for ittid sn 

c ll o l eueg rl (7,ni I pre: est&rt~I 

IliypaOle ma tics by keyuncedandweeradio~wei- hiagher by from 666to 2,1.8~~zestunanioseper.centage' 

Th~~ne-SLIltS piesented inTable 8 allow several comparisons be-ee 1't~'i9 7 8iiand earlicr years, BCciuse of th~e political distuances w
 
~ epec~d~lief~~stestscoesFor 1978 to be much lowe&r than those for1
 

Pliei rs ~ IFat they are not. Th~ei 1trg's'Inleal diffetlcei 
,~Celitage' ~ointLs, %Ind that wa ninrac,'F iert,- decrease 

~. (Grade I control1) TIs veyFrrsn esutltwas inve'stigaied furl-ther" 
1)) rbyegr ession anaysis of' the data for Grade 1'. he anlssUsed 

nna
estimlated stuldent'scoris rather,,thalirim scolies, to allow, nithnpi-etest and~posttest scores for inividual students, The regr-essi f 

~analysis aIs.o- akesinto accounrith0cl"iffeiin'e zipeetsoe found'1CSin thc 1976 first gid~d,da.) 't 

fo rTeaifposttest ediffeience attril to 
YEAR-is quitesma, an average deci-esafrom 1976 to 1978 oif 1 2 
i ernas in total artsStc a 

++++4
 



Comparison of MasAoten~e 
for ExperjnentIal an CO01 Grou11ps 

Experime~ntal Contro ~ -. Control,.Eprimental 

YarGradeMa.MaiMean 
-Ier .S ea SCiemscore, Iesr Nd Ma 

Cori et :%Icorrect 

1 9761 141 656 19 40.88 
1 1978 231 62.6 , 90 14.8 8, 7.Y8 151.6 15;107 

2 197 15 65,8 108 59.3 p125 6.6 O04 ,6' 
2 198 '68~ 669 767-- _56.T M60983 

1977 10(A 52.8 115 4316 128 9. 154 6,.73* 
S 1978 ;94;1 53.5 ~ 128 c, 16.5' 6.74' 
'~4198 I 2~,34.5 $71' 38 4 .1 11 J4~ 9,8' -13 

xperimental group was testcd, freYa see 'rabic3 sear control groupJ , s tested. 

'CMean nutlbcr of stidcnt who'look eac item,~~1
 
Nuinbrtems test,
of n (ti 

.fCComp, (rison uses earlier control groupdat vJIA, ~~~ 

TA I .-- ~~~-. 9..~ 

2F '.ffctof' Opci 'tonal YVeai o Im pi11ct (X Ridio Inszit tiction 
.r~~~ ~~ ' i Scu)It. :417iCS~l tc c PoIosttest 


k~~ ~10762'In197 8,i Gj7~~ide1I~­

§ -~-t~V ~~ ~ Irsuilts '. 

- RA DIO'. , i~-1 3.80, 22906' '' 

-'PRETEST 1,382 202 

URBAN '2.8$' 1.72 -~* 

%YEAR 1-4~0'22~ 

-V 1? 2 ..- '
4 

-7294 -

Note YEIR -0 for 3976, VYEA R'I tot 1978, '11c anaysis. sdet ae 
- i t- "'sUdcni sors' . 

V tq 
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WInteIriici ter RADIO IER,Iet:~ sgil~d ifrn 
trol~ ~ evdexFiinet[.fsein(aI IIcsdn wrec 

- lerii,openq RAThi x~: EARtcuai dii­uj ~ ~ea) ~the ~vd, I'sLdesnsoeislfowl 'erItIagpabr is a 

Ban es~It,v Gnesii- ree weei 

briluCIt il th eicfowe S1is rLIlts198 ii Iote ds~ifor fo 
i~~ileig~t[. 

grou pwa tese IIIlori, prior. tco:II]-e\le'r]',1( l 
lesl s: e 

.1g ee [ise a'Itdyhd~t~ 

d giou ietd lint I 97l 
iedu lotih til po teet i ienta md the"
impestacofts idio teW~~~ 13coreIolC eunee~iim~m 

~'ui~cm a paleciluthse, in l gihl d cl ihe;3i lWril, '(e 
~~ he ijI1onroIWt t 'i l'i sh~oolhprts6 1nk~jbo 


Car bdzhtlsse il etildl-ell.

;4 Dllg ? 1CjsuiOgate Cuiu~e IncPe1for differ­'"Pe1978~c-il oc s aught ot It 'rod WOiIi]d, 

ences oibtile ehi e fect 1%C~s of do leson ij l t~e xoos is'W01'-kmitnr~b pliin stliertAese r j iii ion groups, itemsdaF&ht msslessl"l 
190, ) t , e' %-il srnciuv's (lie~ testucI'iCmIIFo foiic Igstu(I c lasse herith0 1i lnceihtdidy shed il'wc t coiIrl ,ieiitdw cct~ok iioil]pi;'t £rto 

SC*11 ert alt 4- '412lg 



E'faTI116OtCS, A0 I EVO fET 129 
pen ran C"lo dsill fuhtbe poce ps 11La th,r io a 
nd ' her1 IteO'iI AaIptethI rIa recvl th" tCLI it 

riculmuwe. a ii ,u I~ntopic 0t. graliiihhs lele--1( the s 
Ne 1, h1ighI'IIIi f,Irs tw grad(Ies lit decreaIS JIOto autl'Will GradeA

abl10oeeilh reaso V0 HVrelot, iQrdIthisvea ISusd indt ili 
~r~fl n -Ia,portionl th m1terihI Was Covctec becauIse 

both ta and e%11SI that, too hIl ) rsembeisMiit Xpert'LhLg mu 
mat re-il WaS IIClc ed, in1171te, %1lIistiygt4lCeS, ForI Grade' 3 andl 

0. a et ealglesveS-11 ne 11;0ou 
e, it s l(Ntetheitex'Lbook group is Use aSao 

colL11 out aldsols)s I)CeAl than~l Ithl ntiohonitemsn'ottuauht 
but, the diffe-Crwc is;smlIllel L11111 fI- items' thav arlle M~ilght. Tiv6 
fu-h ,0 iltso ne e tar 'liLtstIr ted in" a l IISit ec lt10: 
grOi er eforms bwerithan tile4 exprilhlc'tai~gr ulp Oil Items, 

~nt110 t ght iiOfTIS i i difficut. to ',IIguICL.LthiitachelsOr",o 
C0111.1-0 ~ckISesC ar1e CIIphaNsiiig difree'into~~ ~l aIre tilh 1,(i 
I ~S.nSec oTld tilcpefomnce levels inl Graides3 anld4'are Very 
th s is Ic Ie lI IIi rd to One- 1 eto 1StItI bIrc h lnf 0f t O'ffciIa 

T] t'' 'stitselpto nteprthtie Scorc diff 1rences Fouli i 
didfTe I1grade levcls. One effect f agr1111e f tm etn 

TABLE~ 10 
Coil)parisopnIof, Perfoimanlce Of ExpcrilmcinaI and C l]

oilPotcAs Itells Iaiught and( Not Tau~ght. by~R -di 

~ ~1 -- ~-t4~ Meall pelceug Corec 

KGrade %tcs& k i "Iicmsi'11 la gh t-(, (1,m11 

Exb~ Conit. Exp. ConLI--Ex,1) C0111 Ejc Col it. 

*2b 9 36 67 ,C) 56 2 11 35 . 536 . 

7 ,738~~'63.9 5J3i '12.6 ~ 2 .17 ' 24.6, 

4" 52.1' 19.1' -13~ 7.8~ "18.6 1 8.3 2 

w-

W cxt1 o ropuc n n f oiolgop 

Kr 



30. 	 SEAR ,E--AND, GA DA" 

1enot beeitught'-lnto0I~CS t ha,' 	 afo()i Which! there is !Ittlcern
Sc 5rc iff'erencc for i~ e twv6glrblps is to diicae"s hC,Id ercH" 
h-betweenover all postte~t scores forbi',st Nouo6ps. 'Illu1S, the higher­
percelltaleof' itemstesting topics not taiught~l Inhe tets For Grads 3 
id I~conltributcj to tlie malicl difT ciences found b)CtWenl e~perl-.' 
~m t nd c rorous1'auiese gradevel's 

Cornpa(rison f Pcfrma~nce in Urbal wind R 1ra?-'(1/o41s1 

uibmn rural diffcriccs Ii-ie beenl docun1112ine1 inl minay primlar
schmo Sses. Typtjc;llyv Students Irl' colpr~' 11 

poolythllthose lniiubimareis. Thc~rcSuls pr hciid g re'tieie 
~j~i~~i ifiieexistIn C2~$1-1tgit, ma di to soeetn h 

IcqsHoICS1SlCldIpe ilra IIUdnS O~ ci come. this differtiail inlpci­

~~Tible I I presents &icompnrisonof pi etesiL scor~es using iteml 
~~n chis).oflwibanild calenda yea~ir~'o rIc'tcPi i's anc

gr;1~gdclevelsOf the, 12 co:in p iosrsetd10 yiterClaoiur
denoishlONi no differencce.'IICtwo Uses :ihWhichrwtli1.l tudCICts, 

Sco re Iliher .than thceii uii i 1counitcrpartiis 1978 eXperIimental(II St 
dnsitiGrades 3 mi 4'11, liistri~ct css he.In' ) Iof'th m 

S''~tudeiuts 11,ad p ii ticipated~i h icio lessonsilprvosyl-S'Ilu, 
~~ 	 i.I &4 z etest scores, pi oh'iby~recc ivni i Iees id 

0Wyj-li1.1gh pi or ,ilstrI ction b)y'r~did (liSCuissedbeo)
 
Aifnothei, uriban i ural dliffer ence emeiges, rn 'l'al jli
 

' 	 In -Grdes4I and 2,ifilit.,to expain, but interestingI nonetheless,
experientalstudents inliri aI ~air scor i I tlaIIc lto t 

d kl(ent. Nowcdznip,1aI'i CICneis, f~l.wid 'r ibin stideis./
l compares' thle posticst 'scu(stinitem mearts) For stul'able:J9 

Kd~rs from urbati anld ii I eIa.Co It ,ol,stdcnIts 'irni r'Lrid itreas 
:, ri'tntly scoie lowerthaln thobse fioni uranaes' Fr exprimn-

Sredutced (and in :I few caises~irev%"Crsed).*HowevcN~i- a oe aoe-eitestL sco0 es )e ent r grippsi~th~ i l~~
pI f6e' I. e n:c it Itl 	 a1are not f le. Tus 'tlisediffernlcC is to, interpret. 

ir 

01'othel Stn. idffiCuit 
Gae3, w~here thec pia st. :,scores 46r,.cxpcrimenta[ at)d conltrol 

gr t sd1ti by less'I than one-percentagepomt f6(ti urn and1 
II 	 -'lqcloI11 tdents, aditraleIteSL ScoreS hej;6ttstresuljts 

Asuggest that tmchdo lesson ae lc~lping to cls6tel'p betiwecn rraklI 
~ and -ti n sltldice s ,I 

Efect)r o oy,' Ra t Ec~rien& elI7~VIIc I tl 

77:1.'WI1w1978, thle- cxpe i liental iclasses .ItLL..th tu Id- Iri-d fo utth grad e1
~---Ilev els wer cchosen Ito include Classes (1,1 ha l)atiim f 
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Comparison 6f6Pretest'Score 
forF Ur an! and cRur id nat 

Gibup Man 

ran 

S 
SD 

Rural 

a% S 

1976 control 73.9~ 7.1 .. 

41978 

,1976 expezriniit-al 

198coto 

expernmental 

-74.8 

80.3 

78. 

16.3 

13.8' 

1~3.8 

74.6. 

75.2 

~77.0 

16,8 

19.5 

19.2 

'V ' 

1978 conrl~ J 

'1978 experimental. 

59.1, 

r58,7~ 

22.1~~5> 

19.5 55.3 

25.4 

21.3~ 

, 

V 
~ 

' 1976 contro~" 

1977 expernienal 

1978 expc icmntalW 

~ 4\ .'4''*P./~Grade 

62,5 

.637~ 

6419 

23.7 

24,8 

/24.1 

4I 

58.5 

57.9 

65.9. 

2. 

.~25.7 

23.6 

k 

977' control 1"'8.3 ~28,3 

~ 1978 cxperamcnntal.51.0Y 28.9 ' 

'1978 'textbook, 48.9 29. 

47.4 

52.4 

:45.4 

27 , 9 :, 

27.6: 

28.5 

C,~omputedwith ihem means. . 



Co lparisonl of PosttesL SCOreCS 
h fri an d, RuraI 'tud cnts ' 

Urb'an1 . Rural 

Mecan % Nfean % 
(correctL CO SDC 

S.;,'.1978 

' 

1976 CanIltU'] A 4'6 20.9 

9 7~6 expri inen~ial~O 21.2 

1978 control f'49.31 i22.1 

cxpimenzal 'i66,Ai20 

3413' 

G6 6 

38.3 

58,0 

22,1 

21,7 

-2[A 

~2 L 

17/expel imnntd ~660~ 21.8 "'65.3' 22.8 

'1078. e 9?cperimenmd 661.54. 298 673 2. 

.~.~. '1978 expe iinmental. 

,.. 

53.2 27.9 

i<Grade;I,-~ 

5-. 20.5 

2'uic'~-~C~'wad itm mens- "' j~4~ ~)'~ , ' 

iji 
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s 1ciearheryea s, wre tile~History o17theihci ctios'Ne : b i's d61 
Cl "s a~w ohe "il dIld not gwl. ;InlCe't)h ii6alJi hiCd i Ole clafss'fhad&
 

t'ell ' r) the cia ese I~dreLe the Conrarn beCC'auSe of
 
Ir uL1and( FepeC[tI ouli eisses celrtainiColilC(' t CtS W0


difrent, amoi t 1eIce.n110L S0 

PreIe '1C j)StteSL C IT o 'Classes w I tIIdffcjcnt levels OfCN-x
and 


pe ricnce ay 1)re ttd Ii 1"i We 1Althou01-ghI IthICMlbe , F~~sss
 

foilow"vedradi~o, a ;' earli" w ycalrlS co"y igher~a Ithose LthaiiL
 
ha.c, lot;: I he, ifferences tin S soY' rcliaj tt6rlh li
 

rankinlg i~ii hi n '-gradei~ S -Ssimila I'-to -thaI
l' oI-t hl)Ie rteSt.._
~hf Cct, ofpz1):1101 Ca 'IIC W'' ploIu e( fillhe byI g eso 

fbi~ ~ ~ iet~ ~ ~ ~cueihucfTeressionle )y r~ 
co fl cc Idcomesolilgpsueo i 

Kthen posttest~ scou e istrttwihi iIduct~ by~pretest Scot:- 'adole~ 

a <COrnaiXI1son l' 1*Test Scoregs f~oi'1Cl"ISs
 
Wi'> d wau"Low
1i1' a liWjW n~~ior Rddi6'Experie.nce 

Years IOtCL 

experience SD N S ­

-7-

Non 9 <u62.55 5.8 / 52. 37iA 3 

Two 65.2 5.6 7 -5417. 5. 

~~C8'rade4 l 

Notle -1. 4.5 7 k 32, . 5> 

SEstimated itudent scores aggregated by class,~~
 
1For C adec 3 mcanperccntage for I ians, by class, ro r G rade 4,
 

-c sumated studcent scores aggregated by cljss, 
'S ~~yt % 
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;Mnd.t tISu s SC ihhg 1)'t~ S~o'es irn'ai nltji tlcei r:cb'"thIgeI I 
tie e l'ls i oefiIR I I it sYe"ItC.tchall rzoj Classes withi epei~ielcc 

he scores e regressionpetecs in 
~C eHICienII is less tha1 ZCr'O, tile ci isses Ive lCoSt thle ad(Nt111agC tcev 

tiuIcClasses haveat least mailntined (hC Idv oc that
SthCV I'd-NILt il 'e(CSzL (sinlce thle <r-cg-ressionl Coeffiint is no.t 'Sjg7 

We conlnclude froit) Which aiC o1nornCSC FCsL(
ofhesilllnumbei fC~se mll pl.,dict, d unccrtaitg~lth111 more by; ,ll aboute"I thle histories of' 

On~ut riortulnt.wil prior'-nce pcilec h 
pioe~eiin TLhey Iml~intainl this aIdvanltage (hi-out 1out thle 

omduring schhg taisRto radio el ts:on slithups 
'.7 Sev DWffe1nCeS inl Ma'Iihmatiws Achieve~nent ~< v 

retnied~oe] tithenyug f, rnhprcffous yeathaeswlns i 

an th6sIva lleso e,"ts 'intei sLtocom-S 
paiwe jhe "perfor'mance or' Nicrg111by'n: 5

t' .' Ti cslis
iappear -in Tadl~± 15, _%ild, prsnt. maganiae t6iniwd-,te'cors 

-~pooledacross ireatmcnts, \Ylir the~s- per formance difference,
boys'score high~r.than giirls. Th ifrnesgetra low~er,gadle
level aild on pretests as coipaied AI l)tOsttSU.. ;

In a regressioiianailysis of the ci am foi Ci adeCI 1.AllI Wefoun11dthue 
w is not atsignificant predictoiofposttcst, scor-Ti is ti es 
Sion coffhcien:, fo- tIis vatriable wils not iifflei mi Since­ftom-A/CIO 

--AA '. .: i i,t
E I i c of periie oi Posttest Score.Aleid foiJAd ls$Cc*1 )­

Grade3,-19M8 -----

Jrdlejciidlt Regression reCSiIt -,­

IA-{Y-PRETEST 1.28 . ,10 

AEXPERIENCE "12 .......
 

- Costm, i -28. 25 

'EXPERIENCE -I if Clas ha~d piircX)ci icIIc 

"ith',4A less m(N #A 

--A4IA~~- AA4IA~A-- ~i~A A 



Comjhpi-son ol Mathematics Achievement Scores~6f Bbys anird-is, 

Boys Girls 

e t~ind' eart 
4 "'1,t yD 'Wa Mean %~ 

1976'PreteS-t ~518 ~77,51 16.1 436 71,8, 6.4 5,4O0 

1978 1hretest 1,053 79.7 164 1,02 3 K 77. 1~ 16.7 3 68-1' 

1976 Postesr 1~56;: 574A 7.5 1~26 53.5 18.0 3.26" 

19~78b.Post tes 830~ 56A4 11. 869~ 5-1.5 14.1 2.78" 

P ces197 358 '63.3 >10.5 118 60,9 11.3 3,05** 

~~96Posttest Y332 64 2 ~ 8.7 38~0? 63A~' 9.0 1.20 

T9771 Pretlest 4 95 K 61.7 1, 58 60310.3 2.,1 

.1771 Posttest ''412-f '50.0 8.1 465 -9,2, 8,7, 1.40 

97Petest"-. 567 49 

S1978 Positest~ 49 3 9.9 5413 ~33fI. 'V~3 

~Comiptdwith stimatcd sworcs,~.~'­
blicdc textbook group.~P~If~i7>-~ ?.«~4>4I 
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~~ gill INwhmefeer~slICrtcst Score is Coll­
1)roexlcdn9 r cle~ifrery -Vtie difoste t-cresilp~ls ~rs'Asa~l ' -aeI~p edtilentrel x '11d tfeate t i []oy'I~yellen 

C;es se itci Hsi 

~ually ioIc tin, 'owll idio lessols.;; 

Scooc Ga: 0 P11icn'Racjo iisos, bcc "s~ the uc IGdcst to gr'OUp)S cdde 
C"111t j)ViCCi:iVid ll,uli/d iznstYIH1u I th lc si stbstantia'i-iskthit heelW11C1 insti c~tltonl pi-ogiinil call he -Shon to b 

no~WtIci, iib6c equil-ibly aICross students with lif ferC11 teltel Inl. 

y*>stdents imo thirdJs ziccord(illg scoile aii lookingI I Calo J)l etcst hgMLJ)of,. 

caa( 
pottstscre foreach, of' tese sUbgioup11s~c',l 16 SOW stypicallIeS~LtsFo ' eXa'i p1J GrCi clc ,Sttude,i Isiwhose. 1)r tet c 01.i ~S inl til4botom1 thi r'd of' thle distibuinS~ ma posttistsKov o~f 55.6%4 OIf. .c)eicriien~taj, 41tudents tnc[ 38.3%~for'cantro'l iile'tii. ' eCif'­SCeircnc&e be'l ve n these is1 percentagep4oi nt~ im i Iffe erc

beiVec nicaifl lpoStteSt-SCorcS is fo unId, for2stud ents inl tiienImiddle and
LK 1.Sotiedi~ppeI i u]itin of' pretest Scores. I'lis;~ radlio'lessOlis

"cd'appa serve studnt of oni emenit levelm'etvi~h 
.'~-'~~''- the xpcns of' others. " '~ 

Relationiship B~etweecn Achiet lIC1 Gntn s c rG l is a~~~~ '~ 

coe range -' Nkcaw per-cenuge c01r1edt on postlest'~- ~''' 
~-~- ' Exi~per t-ii)l col'ti- Dfe-ne 

11 tt m bial556,3 8. 117. 

4
f Tlfll' tit * 68. 53. -

Bottomthii- 469 404 14' 

- To',-l- d ir 57 6 53. 4.' 
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scori, III expeillmcenal Ckisses is tha"t studcnlsiare CII 1 mrnime
 
leI'llr lg mathqiatics ;I II ~stmoil othcl sulbjects Ifthilswe,
 

t~c1Icjic1'Celimenlvels 'I ot) ei' SCI)'Odl Subject S 'tuld be expecd to,
 
:dCIf "nBcauIse no6 tests 11: 4,drnI~itCV~d I'CguI1lIIto Niciluaguanff
 

s IdcI wNere relevalit dat avalilblcWO I. testingjthis
sIthere no 

],Jipothesis Designin i fllHt~i~,I)'g'I' WaS~15CV01drOIe' IC
 
sour1ces;w vetit' uefltt lcgal level alnd110o subject
 

CCOHI-g' ,'tlg b1iSId 1) Iiiti y of'
 
TUA Tlest i'ls adrniilistercdI to all classes illuthe 1978
 

_gU~C C1' IIC Iil'Sts v (lie 
juliEdLIC;ation,. 

tica t i m ea cpstss The results; of this~js areugiven inl
 
wTiblc 17,.There:iSn difer-ik5 l~ O4rilfianlce ofe\c z-inentdl Ild


cotrlgim.0 ops on hi larleCol til Aa*g~ae, arts Jt, -%hIule th-xe ~Iiinentalm
 
)jgroup scoic abou~t 10 points higher on the maithemiitics ,iclueiverncnit~
 

post tesi (Sec ','Tblel7, shfi,, ,' i Ihecr). rh is resuIl.I su.ggesttit at lcust 

S'scoi es wer noe1it, gdin ated1~h~e expenise' of'iachieveiment inl Akngti;ge~ % 

li~5. CONCLUSIONS 

~j The' studies reported inl this Chaptci addi essed questions aboutL the2 jA
-~-'~-efP~ii1ofehe Rai, Mads ticsI, ioje Ctesso gra 

­

ucr 'It7foinI,

~4lcvesover aij~i iod of seVeiil yea s. We surIn ma ri/c here very btieflyf'A


~~tile rslts of' these~ StUdies *--"­

swtldcnzs Ilarn-tile topics taught byteAt all gaev 6cvc., ~d olsoi
stdltleail inIltt) tha 1 % t iaditional classroomls as Imed ucdby; 

4lc tes ofS m tic acl lcliL -­
44

Resull of[ 1978 -c66 grd'San:-T 

+No, of'-4Tho or Mea 1% . 

Control -- -20 -I-'11 A59. 27.244 ­

90 items, with ec't uwc-.nl Aig QI 0 
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arc, lea I.,taltlstica methods, mla pie (1egr1essionich'an 
eciiphasis o0W Vel 'c-compositlon interp-ietation.' Ubi'ng ian. ap-,
proachI suggested by Wi! 9y (1976); W .attempt to' disentangle the
llanly s'Ourcc 11*111CCAnc;OHY 	 OLt~ie iabI)Cs. hlis invoiVes ani 

backgndtvnia~JsToj~wedby a classroom -Iee~nls 
rcstr tedl oirI t, f riure.: 

hsT~~ic~dagao'irai yst uosisted of' obscrvaitionsl -imist 
S.0j1,R-""'ol thirdgr it~I'teI~~cI~lyaecpbletdc~fom'hr -95~grd iJ6C asi Ollect d in 1977. A: stai ied

~4adrn)10aping pan ~asUsed to collect the datai, Tlat is, flxed 
: 	 number~ of clsses wits selected railiddnily fi ohlleach of several rep

i esevtative strata, These classes e:ethen randomly designated as
e'ierinen 'radio)icnal~ontrol. or A'detailed discussion' of' this, roc­

':~~j.~ is. -rseteonaitkf, Anvthis volumle. im1po Irtan t poit ,to0itote heII ta~lch~rpi tiitws tile, class ahld; ot the'
Stdn-Tus tiiq-r'C0 'nizatidn is not. likely to eli niat iitialdifr'ne~tenteciss hs class differ ences were it major 

Co iidelatin n cai rryinrg butl th~e pr esent anazyis
Tahl hiSszthievarable,v onsidered in tis . 1ilysis rd'pre­

set ie o''vb&0'aSes Jiwhich obsei-vations. ,eje avail ab , iWt itsand standaird deviationfs for-eachi grade. For each yariable,
the' numirber, of'observed values. (Ny)'in TiblI Iis often substantiall 

?mlethn thle totalhnumberP of cases sownin table~2-Thi~ 
i g-vat ueC stikI olaig reutoneled xt 	 r sam~ple 'siz- insomle'lf d e''1t pl re~u Iatitiri: 

al.vus'c vei'v' case.*S~~Li~m 
ab1C'CbleS6i~idrCd1-i~"he h1Cie fall~ i1t dtire categoriesou l,vaibestudtt background vaibe, ri 	 lsro background'it rwble's Thfrst wo sets ,iedtied for*individaI hile tile last, 

,,sct lis~defiie asssi whole jaiuion ( 197 8) used these smreforthe c 
vaibeslte appearedut be the most InforilatiVe; however, hie
i.rea ted ,tlecls or aibe'tthe individualt level by assigning ,their values to 'every individual in each class., 

PeuaIo'tl aibelial l Table I yields some interes ting,, 

1 ; f~l) f/ lcel oi~a11](/ do~Ct's11t Inv s.ve* ~ u ~tnc:iu t ~t:~cCC' C 
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Variable Den )i Gr NMean Ss 

POSr ttidencLs poustio Sore 1 .882-,A6 67 497 
Ill JMah CsMulcq72 ', 7.9 -I IA 

5' 63 N 10 66 

AtAV i dcni's av c 1, 1j89 15 3 9.453 
*Atltlundccin . s 1,:1 16,035, 1,85 -4' 

p&m 8i 5 89 15'61 212 

FAIL; IiSL. C'l Iikd. 1 I'956 372 841 
,:grai c2 125 7 1l73 .378 

3 876 .17 .382 

DROP! ~ I i f studentc dropped 1,829 .4 5 

3 ~859 A050 .218 

~RENRL, I ifstudcnt rccnrolld ~ 1~ 1, .~92. .266[27'
ill silb)scenC sCIIOOl 2 978' .907 .290 

)Ca 3< 6-18 .887 .31 

MAL yeaor lilemuei,6 

MAEl~Co ral sld1i 2,021 .5,8 .499 
0 o elil 2 1,296 ~ '469 .199 

3 963 ,90 -. 500A 

AGC.E Age of tludcnm, 1 1950 8.52 17 
- flyel s< 2 1,290 10,0-1 .8 

~ ~ 3~ 917 11.3 2 tH4 

ellip lod in agrcultur- 2 1,.215 '2r' 13 
S 852: .75 .+147 

DIST' DislsancL 'ill kllomegrs 1 ,I595 .8S 1 12­
olStudent hrmsho 2 1,175 13, 1.72 

~878 85,1 1,03 

NRP1' o111r timls Studlent 1 2,021; .-51'5 .520repC; ted gr~ 2 12'96 2 
13 963 ~300 .625 

PRE Sl'UdCV1't' pl*restscbrle 5 ' 209't 
I5 I094 46F 

in mathtIcs ' 2 776 5- 6 1 -9.18", 
3 536 -77.36 1l0.26 
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SHi cas Di urbn"i I "G.I .0 6 

c1i lssroo variab2es2mkgoll 
S 0 

S38 34257 8 

Stdn~oti1 1)1 4007 
sciaorp wIf15 1tfl . 43 0 

u* clf SLI r it 52 11 
> 2 3 22 

9,b
UNDO I f'Classrif) ild ;o' 521 7 .9 

f~~*.~~X' 8 ' 8A~ 0 

RA 'CTAUS Ac f rZ 'I cher, ~52S 4 10:05' 
Is lo li 

1-adfiechr in ucil 3 6 52 ( 

8~3 3 .-176 2.34 

'TAE AgeTfclass's teacherc I ~52 9304' 9,0 
ca I 1 88 - H I 5 

'L~iL~ of, Class's teache~r, J A 2 10-98~ 10.50,'~43 

o,,~ grade-to-gradc Coi11)1ais~irls (Unfort­>verall or- some' variables,
tae~heFeslt ~F01 the Viables PRE and POST t1e r"tudn 

prees L and p)ostteSt scores arc basedI on-differe n'tsalsar 
grades, thereby)) preventing comparison Of- the rriaznS' 

~'~Ofh~~tomevaiaClS; vrga~dn remained r-elativ
Stable fro gi' Togad.Ihe fi'lig i gaade nlumbers'osuet 

- year were stable ih 'Gradesf~~an~dopping 011t dUrng the sch~o.I 
' ,arnd 3, NIlI i wo "and three times" smller; Yespectively, thanmn 

* 'lls Cc.e scows;it ILllals ofc 11cr cs he ,raicd raiw scorcs, ls d~nchp 
"74 1! 

I v, 
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Sampe~cr I iV 

imbero- rnc f
d Coideu T"7 

95 1-a0813 1 7 2, 

student~ ~ s Tsuot tia (10aio 4rgaetgrdih~ ree1dh 

Gsarnpl I e decreases gi,(6 inreSnRl~ ( LSIZent e'i L'tllgl Io 

er~Fnly ecrg itmor exerinCey tieh L rad6silite'Ti 

SndIprCfI ICec the gisampe'1iwstatistandilg riicao I: Y o r test-dC 
iid c,oesIis:'rnaeupi~n -'populition sttestOfSzv(~te 'e, ilvan Po 

to s .'Os( lT)~ie' s ~ataI'hihi'i,:R a es,- te -inea dhe
vlvaiib class- kAL j f 


grades:'ct~danc raes ATAVin il i6acles ere u'er~
 
(rcileas i clas I-IrZCIporo of rc~adio)'Bstudethr asfied
i Asizeher 

Ahel-6aflih o LIb onl in te h'f ir tLgLi s ii S At1C.ial t-grsize saI pl s tci ofea iffeenc 

ci-e~ajj~iyugide and Reperien aes (TEXRP) forITG ess t 
se d i-tu e,t were sgnI tInl sia llri tGraty a rikinges ds3s 

tIIin ,sisII IIy heiC t i n mpore~ hxpigerc tach, tev testjscres,
atICI'.W met 

Iflthe 3 anlds manadio control te samep, heclseswreo 
otie sep'oJle, as-&mwe oI iticieoave acs 'edwifiidm 

sam plizhyptsiou esuathnie, s in ilesignifancepopultifn.c~stte, 
pcointPST eeedrI be l rao cse eraIres Ioicoaol Hwe the

~i~ficant ffances 'V aipk.casf pre~f 



RI nc I 'l I I s1I ~c1.~ 1 

CtlnIA11 R)iC I IfW 
c01~o11 'iroi 

~r~'' 

3 6 .7 

ATTA V 53 

- 1 16 0 I 

FAI11 
4'.24, i 

-- .,~J15. 7 

4.j~pDROP1~'f I4 ' I 103 
... ~. ,-,-~,.~ '~'~~-~K~{.027. 

3'-, 056 

RE R1, 1 . 925 

67,-5 7.' 

15,,10, 

15106 

291~3I - 53 
0' -

.''206'~-1.89 

-3.7.113 9 
.-072 -43 $7 
.012 .(d(; 

'.925'f.' .11i 

00() 

-J774 

006 

:,.o 
oI0~ 

.059 

-000 
.000 

'i m 

.44'"l'''44"4 44) 

91,1 

-

.82 

11 (1. 

3.32 

>-~t x . 4 

001 

4 ~~ '~'~~-

3"-2 " 9. 8"9'MA " 

1'4"'>2K1.1i7 
10,20' 
1I108 

-3.' 18 
3.0 

.>'002" 
oo., 

44 

2' 
3 

3f '3 1 1
91 K"3 1 3.095

76,28394 .000
000 

244 7 2.86,0 - .7 

j'4' 4."' 

N4Rl4 ' ' .jJ42 4 !4 2't2 +19 

'.-'.-4/ 421" .188 
344.366 

4~)4 PRE'- 1-:~I 20X 
"4"''4"- -~4'4 

2 
"4 5-2, 18 

~~7.,~~"~"~"'"~~7662 

35. 

282 
.2 2.4( 

21,"''I07 
578 

-31 

-29 

,7 -. 8 
-"8.89-

1 .35~ 

.00 

003' 
. 

.135 

.000 

.179 ) 

444 44'4~44"44~4'4' - ~ Y ' "4 ' ~ V 



0O-l U4-R " BE S 1D V 'I 

tb een 111h, 

loa.1-iCasse Sgnificant iffe'renices, aapea n thI vINariables".
 

'GE ~CC 'An Ng Ina"l I hre, graides nd T 

iii ds~ and 2respectively hus tiiis6iient'forI backg Ound
 

Ce~~maeatuelIo an oncusio~bot te efcts orradio
 
instruc n
 

cudentbakgound va uggest adIT akeu'Ip-' radio, 

3,' A NA IYS IS OF,VAR IA NCE 

heoI aiain fall thle itudenit-level"varia-bles isbrok-en' down 

t41)~'fjore in Fabl1-4 Sizab 1e F Iat ios- -iII al 'b e-c~ frst ­

agcMA LZE)5, SL011 !9 Ss-L,es evidffrne
 
idss i'la ns attributble f6 moretha n suett-tdn~aito
 

)c pbr R~(fier1atio or the between-d'ssurn of SqluarCsLtothe _4
 
to~a Still) wjiiCh- is ,a IIIe~asItre of the' si ,ze or,- (leg ;ree of,
 

9"bCL CC1:-CI ariaioli land-h ii-'~cascreain oefcet
 
cwhidl- isamasur l' rlotoo total variance accoklited f6oI
 

C s rets,,h discrepanicy: beween:these !two measures is that:,'
 
poirttIn of' thle, 1etw'eenl-class 'variation attr'ibuItable to student-to­
studenL valrIaibonll.~
 

11,01 the oultcom, vaibesthe iniiaclass correlation, coefficients
 
pIovide amn lier,)Lnd f.~or'theportion of the total variance that
 
class-l ev 1.i"O)les~II~IighL expain. For,;sanCe, altIhough 34,6%1'of-'
1 i 


5il to rrL: scoreCs OCCtIY''S at the class level, at'
 

most 6 C,5 dXefctively be explained or cot yn set of 
011 cls~lick r tid r' a )1 s 

'We 1m16sure (he toual varwriionl of the variable Yby) Hie suill, of'squared devitions
 
fro11 iC'jjiand' T-aii thattis S ' - W - - ). e'parwtion hIis ltt to corn
 

e til c or squdre. S' njY-- within-­thc-b cetcIiS- 11um b-" ')''the 
S'II~ I rugiut u )$,)0l7OtCSgoa S 46j,,. 'Iiatr,% h~(~ + 

idleiificscicIissc's second" subsctt Id( ue siuents'Ievit iiiiaccaw ss tht
 
~~niiilasib&a~n kdn l'"s-Adso wc~usc:the
oU1J tilL zilmbar r'uc~nh 

sw i)SIrlpt enteIis So I MI YL~ /un jhNwhere N Y'Iji s
 
(Il~ e asumpuon thitoout vi: -


Und rlmillte ;ssoim ul.valabls C1110 ,llllanoI~IrIIdisiribuiionfcvry

I;Ito.repirt~d (except Filrwgradc MALE) itWu i,c n6iilu at the .001 level oi.9
 

srnal.1r il l jain our .tal -sis we will's'no of(tile isutslksas indics of' j 
III1)oI lnIce rattht II I I Frt o ic~ letii thu "'v ii Ile heed Col(it a'ulona 

Eiho'our vaiiatbes5 May e cx'pressed as the sum ofto rl leit,
 
1 c +(),w el h~ -;l LS effects ;Ind t-, me wa :a4ca
i&

-tlt cissssiectian I arelswco~las fet~~h-aC "' ahndomjncff'ccts, the ii s creit~ui ion 'coeffI!cienlt
 
VA()AO) hr A denotes1 the valr:'no fl th& ~parent populationl
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o ~ 'vralshsWiti ~se 811te 

Excepiit~foi-AVTexhibyifartlie iallecd~eo 

bOf inC'eentcolva ri(ablsii~Avi,more ntals oi
asses.ohTh ain 

rexeme, weahva-al s yr~adesoverlj~ei'n s la eto FAIable trenkI , i inc esmg , OST
 
cl 'Is mab ,n~
stcarcteristic liious~ i-e-6obby 

letwe j -cassVaiaionure ' ta 50%a~ii 2~geta 3:un x 
abl llc t I aveld&c~ois,,i Ysilranaiilysi si allasnyilicaes 6,1,an7 fhsylrn4'~ndi'~SaraSheehan 1978) At.j'~tane o 

swden4amFA gide IisL; 
tlAGOc) w~sii-c-'thi cser ii 'bstl'eti poruonl,' ofiabout hevarneoiofgnud ts~'5tipiiomtetvarcal-'41vry s 4ih c11lases ' 

clasi'es that)~ uoairtosd~onc t 's disatusrn a nds uye t s~arnI SrLenae. 
S,5 as llc sLle [)'tl ) S e tSo e 

bu mn lir 'ilssa w Iit l chur e rs 6Cep a 7engt y ttsvln1ne , 
Searle,~~ 

Ill 
Go~ "eadG~ Shehan' og 17)tie C s f tl LIe t k ira 

-otnd a ble , t e'egice.f' 

e~ll~la sbet k' 4,.cn - of-ois a'llaS - 1 isrb to 
stitcleii4 am n cass h u h w g infm ,a b %."ta' 

http:asses.oh


Svea sin e vaaIo of, thle, 
oltcoml variles Ili 11ortie studen~t backron varial es l3#i 1) 
exlain thle -,withan.-class variationl? Ho'ms much of' tile between dcass 
varhmn Fbthe outcome ; aria'bles can bexland I tlle: StUdell 
bac -gr~u aibe bzickgi ouLnd'aiand how mi'uch by thle class V,

"leg? We attempt, to anlSWer.ths an]d la~ted qusIo t0 re-S~ 

miidei"Or this 'Chapter, 
 . 

4.,TE ,O-SJ,,AGE ANALAS I~S'1 H10 1)FLS~ 

'cCaN J)Iec,1CSUCh '0del is oC' thle fO: m~' "l 

PA + yz )+Ei 

A--- 7- ... 

.t.,%' linre 1 istl cI1 'v 11I 

"Ili, % ie ISa 1 um~i f lstsac II S.8 

OuQir,"101I docll i-o lee th1cneIbov mainly in't ththeliy do-lnot,
 
trabcVt i Can-e toiab thc cfftatthsthdentsef i
iy o I"a Ie,Ap.. 

-il,itvnet vaI ds dts'entanIghinIgdie~cso estesytwoI I.' I I 
ueIse a separate fincll iimllPocih rctec Ingintw sagee 

iKfirs ;I~clrmlll wStUdent b"ickgi oundregi cssio-l and then a seprat 'ite 
cl~tass oolm )a~c g oind,,regression. 'We beliv tIt Ih~g'~ o cu~ 

ra cyof jt'n charity of inter pretation aebctinmet liing'what1we N 
l5-2ll c ciwl- efet to S,Ithe, two-stage 2a ialysislK q -- ~ ~ ~ 

'I'l rugollI l uflalidci., ofthis Chapter we~ls til gelec--ti 

OtCfflic variables, 0:.00roMn 
lmckbr~mffm1.uiab1esf ~ ~ '"~~--l ~~ 
M ,\ or'Sludmwti hick-groumsc[ 6:hbics, 11l,sn/for h 

A­



~.c~ta, 
tjnjch observaio '11nain 

tcomel Varl*les ad similarly fior b;- kru ednls~~ C) nd the 1,betwc1)_Cc'S and witCin";4andY 1 , 1 las pconents *respec.elyNoftYK eC efile, with16 -clss effects as effects o iihin -Ciass 
cc11one ntsclCbcg-ouina CaSa0e11the iithiln Class Colnpolenu~i

Of outcome tvaiaPbles ;m1) Iwerc'ncls S fetets als effecs 6fI~e, twee 1-Class copC vi tables, on betC[ ncas ocn%90111k11oud C*1 1po-.nents 1oilmeai~fotoeII'slC 9 n-sa-g o-,u~nl W 

:cc[cc, Beciutse the clasbikr I(Co)U11 wtlnthiinc[ld11 vmpi hlieui ns,~~~~~~~y~~ IyCclascseffects . ne~hyficaaye 

'"T116 ge fi 1.l IFO imI10o ' Slg-l 110 ,elis 

~ ­

'I'lls moIl'dels are (I Filel It the mldiv idulM Ilevel andl( it -cliear~moclels~­
"~~~~-in~~ ~oth~ihnc ~~i fotoe and stuThiit. b''ivariaiblesiThe1 mal*layiCecogmdize hisnid is 

moo co.vgcneic model:7 
A 

S 

S4 

-

-

which Contains tile variables' in their original'fbrinbut instea,-d of an-4
Sv oveirall Colnst"Int teimnicontins a1constantjterr 1 4foeach ~clas. The 

.13 coefficients' n this' modcl are-,precisely the' same a' l­Ge~nle~l "i~illy'toahnol,3 ~ptsents Ipal allel re'gilessioh plne,con sponing toec of thle4 !~ It common slope(an-di~nter cepts d1distance beptweeniithice gressioniipiane foli clIss 1 

ir ma----------asstlmfljii that class'kvcd fecs are'exelled 1malr thlotclass nias hre~c maiy be 6the,morecicau dtghis sucha esffecs oil (lieShapes of'1ithiln class dcl-iuiuons or thiluc,. ( CIiqltolslp are mu11ch111Cdhicult 1 specif'y. anld , (10, ot consider Itheml here, 

~.~ The flauid Constant term m 'iodd (2) is 1,oiced lob~c. ecm, ehv 
subtuacted mcles-ouof evr %alablnthle equaon. 

*, 
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WeseS, m~ ! 
t 

slopes iIlctI, 
n deno C'I~I""e tImIlia 1.s 
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re2 

'hIh naksiapa ~e ~~of -t~ the­

tl'rzsics Asr-
Iars ns oivi

1)1 011o r~it I I eTs 

j!Thergc~nem'lm l 

ow age1 Ilt'an yIs; e id i uca co -
Ioridm closs tl~i~tol clahssif,-toishedIsomIei

d6ff' 12WmadlI o -cctisos 

I of' our sulge-I ~InoesJ 

(5)~ ~ 4- 0,Z ( G , 

Th~ ~ ~ "' atodls vhlii l la nh em n iodels inl 

dIimisor.bCLNc'h- cass comnponc itsol tlhe otcone %,armblcs,tile 
a is"bak ojtT% i( ar ables and a'iiewyiv;bIcBKGND, wkich is tie 

7 I(Ius(D6,t-Taciol Ised to colnedL thle Class meanlsil-eu i l( 

11)0 Crjg'2 < 'IS 124~'a~ "/ a aa­

a 

-. 

c I- .Is lla w e l x r e - e l 

o ca sses I '.. 'tJ-'a-y~i 'II, I adsu io a l 4 

I*Clilloftic' c Co l~w 11Sll'mn riec b a'aate aljcBK N , 

Ia . bdckgounba kromm bks doeshoulexe the s ' ls 
mmyhee Iee'exer beSvcn 

dircti on betwcl )assesc asImc do~ inth dl ausseson~o e VC t~le 

dil~~~~~cW(lCest bitolo~ tile, "t e k w e sIi t l" 
': ~ m~c~sesb ojndeffct.~ihold nvethe~amn 

'-':7::r-~ o~kh~lu~ h pttin 
Wepae(e, pll' 1c toc dlo t ha eeits eyc-that, 

, R 

l'all a'akensi th s- iall c Vlm l (,I)' no o th s'l (6j l~ tocqultol 
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ICh~Lee l.-Class C()InI) rlnt I ' I o~a Std lt1i k 
ISC(II C IrtI--, tw uuu~ ei iSOJc tos e~kin o c v sen tje,~- of'~ihionswsoro vaii"non r tIuiSrea

IleAO LISC BKGND,,,s1 01 SttCfntAbaJkroun'111 
lezt'cIdvanullig of' isngjBKGND 'is diiticlarc hncn~iwnh ~ .e 44.4.~Iclass Ic ci effects whileriekai llIglticle Impliit 

vaith e bc~ecisal'hd ,aiionl "I' ihnlsvale, s 
~sfrm thj ,1' 10atior*the ompobil 0 1w outf'n 

"IMl 'Icva assi-c in blesetqg-h 

1- ,ihiCls
~yjiIblie cf& 6, lc be las9a~ 

~0 ah~rmtIon of- thle
betwe'en, kSchs nrsrpolent'f tesiiofevaebc h epn~varialble il;ili d l() ''l(s in mode4~l d p n et)'ICL~~~OWii ecan ases thSCS~ mc fltl StI l background .,iii ~ o'n bI -It)ell()e 'sis'N~d~'to explain 'th 'Ith iii -Cl'ss itioll ofT' come.vralpoe~nI d IIit~R vac tI the ,of theclas 

~ bctween class vai int-on Iwe make hesw se~snni i~us~ 

W'e. Ilse It woiardm 9el CCtion)l,FLSt eN '1c('~l Cls-~t~ e re-C
rgcmoipocetwtcICfot fittingit'll, ' NIII.modls tiierby'HIg

only"those bsesiable&mnia .6a11iof' tile
i'lle, step, tile), 6fter (se DrIpjiC Si i 

<I I.Cre .Ill -tIe Vn11)l.I lei4~ nottil9~ e d IiIWhcolsshotild betllc Inii~cfrdd deAV siile"n SilPieIsi~cl u ice'rthestntctCprcta­
IlttC)I0 l I , e egrccod1si ol ntllC ie lc 

Cl es tiul es'ii : e I. 116 arc 1 1i Co ~ m~ 

l'ohr,varaables,1c tlC.Cp(Ic1IItoz 1cColioic ' 4 thi isWhldf'cwez­
stallnsp Irethll~ ,,I6fY iidege's whcti isicVCt Cc 'c ll-lI' ,lls 

Sol I-ouces 6f> v'atmation'i the;*c i ess cio n1dingo 'r Cs; ther-eby 

71711 ia'se Vl' litge o,>using a-sztili1 l sr LtOrl Indepenctell(v:I rmiaes are,
i~tPol ~ gh tl JiS POu thali-i l~b obuile "I*~~~~hl In*f ~~ ;A>'~del.~ 'i~W~;, 
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5 . RR ESI,'NhA%ION Ol",FI FE WO-STAGE "ANALYE 
_"We)I'C~ii hhls section nfive tables th esuts f'IhIe two-stage ,.

nalslsOrac ofMeoutcome .ariable' .The formia 'of 4h1et~ 
aedeticak, prWsen f!IrSLt lie' f s,of, thi tag II~ap then'IT 

ths filhe ~StaII Pno,
nalgrades

For-6ach Imodel weelist tile 'tine 0
Ic s oIon~o~ vaplin f th
 

__ il:m 'oribthens gta 16cls, t.ll-o thal-st lh e l anCissto
 

tIt1L nI CIS 
sm ,1a11rFCof thle nmagni tide01c liedo(int effect of~ti" dee 

denlt variables 11nourl mo1dels, we Prebentuln the colulmwlabe'ed EXPL­

ia611'Iii t e dels a9~the. l)etws~ee-claiss va,riation ',. 

theviii'es 'o , ech'of R2f, 1 oiregressaon~models,' This a'S.thle 

redC(tlo~f CCIa-C "ss vha n1,tlafn inl stage-1 IliodeIs:obtl~cd b
 
ulS InIg the eression line ais ' mea
 

Next, We list in thaeorder~ 61 r~)'h indep~endent variables an
 
cldtaId ill fie pa: -taclihitrregiressionl This Ordea %vwfs dctermi tedby the
 

-%s'oI'~ad lol tl)Ys-~c rslnproccedure, wh r'Mec step

Stilindepe (n Aso
4 jindent viraable with thle largest part 1 cora el~tiof 

~tleeCqu11M011 s cnecr -Noan v~aribles are entered whent 1the ,
 
~~agst~rmm ~acot-ad:~ito& is Iltsglfc'jtj,(ifitfo
 

~ ~~>,Th& <r.of' the pa tial coa aelatio)is ist 0ae)prpoaof thet ta 

en 9 vnn~Ia'rioll'~that "InilncIependlenlt V;araa'bC Wo~ild 
 (2XIplainaf'itL'fle~j 11tA tp I ouaO'stepwise pf-oMILdure
 

s~elects~ ii zablcs onl tile b'asis of' thi exIhtrypwr tht stp.
 

deioiAr li~ntry ;wheniinteacilr'elations aniongie-vriaiiies ave p~s 
w. HIowever, hoW Vyaairbe exert theiprdcveowrI finFlal 

~tmod~eldos not (I onlotile orderoi entry, '4Tierol-C we 1have.elected to pi Ies fie,-esoi ote of'the exp 1o) f' ''-mases , natqr
elfiiAndpil~tvanbesT~fa~ easuarc,.~which Wede 

wt gillii) 1iCr emiI bm~ bthcpal oo tio fheIg%totisf lis r itao tit 

;t, S 
1 or i I~IWV I c iut r.caI~ if tagShlI mtIniillltilt0~ v; ties I i eieo ill 

f'rsoiC~vtWef i h i unt mccav l i t .052hei 
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te'.ra cexpan y ta 
itself is,R t ereion,if I c terec ch

ni dUllrI i e squa re of tile saii )1ePea rson11 corre Iation-1,QfciC[ent6foICth variablRAI ihhecssmasoteotoe 
171craabseap r and Simple"1buuit faiis' to-ta kesur-ci~m 'leartolcoun~tiit tli e ofudnzefc,~h ztni! 

dLlICT l o fca t a r9i a pe r,(I el pro 
ihaelite edt(li regression equation last. after '1l1th1co'tlicya- al'Ihemli~de hvrcf[orcedanl Thas quantt it, s also Somtimr bes.kIN 

theC p)Otentla effeCt. oft leotheri vai ables bUt does nlot tell O Iiolheameel auon01s of' the'efrectSact to exert iheii poe owever, thledip1-o "el hse[oIICIrSLICme call pro ,cesomle nsight jntoh>WHot tiionauIaqely the vaiable cxei tS its effect il~hulti odel1111(.: 
oi- C Icll ~ vatdl)I)IIIa ble ill th tlj Ilmoded we jrescnti thle 

leai sualcsestIIIICof' tile paitial aegi ession o fi en t t
with tlle~stanarclcierro oritahe estiate STDbII& fdtle1I­

slaistC1"(e~~l' I e- 4)pothesis tilat (lie partial rg esocoeric66tinfil ' 'Jole111(j regardl Z lo L'A ile Fstatistic as a-ec~alIncisiit Oeoeti~e irnportnce-and signifi 'c f' fit of' tlhcefdatile-nL'm macteal he, yin 'ieat.itCI J)-bbiit
senscel-esai,61id also point cOu1#taLSr,.ablee 'cau tiewllnot Ileces.usadijipl si explanlatary power, ascl be Sen frin tile other 

s tustics n the, tables'j ~~
 
<- etlo;apsent in this setofrcal 
 ucli variable acr-oss allgrdst gi aic, t, of the classi pi Ine n djt sted for thlebakron variables-thie least Squjr1aSestimate g defined in equna

WeIo th 'usCii~~ndiiigcdoresp to radio' all(control classes" 
r,Sptllt'Setile potential effeck.,if r'do

ioOfadJLjutCd. clas , nans Tie I' 0 C arw 

4 
d)kccc itiks lextito samle af the poihti1Vtiiej'*lI&.,hs points~))s.Onl( as olle~'~ ~co to~i nmiieh j iliatCe ba6on lesstinfv)iSYI2,:4O5t~uaaas,( ue toth sil -vlI Stite. Becaluse thesevalics

al' IInmpzircc es tiatesme droppdthezn, fro'mfurthecr analysis>il Stage.Ihyour,,!dl fifihs es'ti mates inpo~ lots, tile
eader is dvise~d,tobclekpili-l L~ese 

l3culle we a intejested in gi-il-og tl~cnla~stso uSestilus w~e haveNrepliCec thle varia lesPOST and PRE by, thetr stan­i 

darize-cors SPOT'a iid SPRE." I'this Vay thel'6s'Cales along 

A'lwizc~ ed k~rc Y , isy~ j/O) Obauicd as Yq,(Yij- W)SwIhe: C' isthe over-
W Hi4'S SIh.N.1dt dd vml,. ,M 



hi~jch tes vai jaiab a, ieeasured ill haI l'ceaibe rani
 
All of our.otheI ari eaemaue h a cl rga
 

dardization ;af fe-ts' nI an-dSTDERR IRint re sio
 
varI3nce- -plana ro-"InCas 11res rucagd
 

____adCBl 

aiitnIlo 11 11(Graes] adrretlarI3o in Grade,2
 

a ~~~~ ~ th'iit~h ass!. 
n 1 11 


0Of LII LIIcIs tudenbackgromid vamibls oIl AGEt i Grade 1.haId
 
elod i~a dtinalpeite oratr SPRE to e r woe,


yItsel AGE~explainsf o ofthe wifthin- las oQ p'aitof "0al thuhatadutetorSRitx
after ,tcadjutlsm&C't for.rARE xplins only 5%.Si.milarly


Ifro 28.2
ajIMCtfoAGE, tile cx1)patna to ry poiwer of SIPRE is"reduct ed 
~to 23 2'(, a~tIoILv)bth of thiese adjus en-tWhN jichvarce 

F*, TWOS~g ilysis- ofISPOST 

Gr~td stahjc A 

A G E .00 01- G 13.0 ,8 

2 2 ,3 SP4RE 8'. A232 4'15 w w) 3 5 89OI 

3 SPTRE .901 MH- .52-1 h0Il3 165-67 

.393 :72W-~ RADIO . 591 .525. 91 1 10 'I2 
BK N 182 :09 7 16.06,' 15.2S 

~ RURAL 0id .027 -.207,2 .09 

273 .7,19 BKGND .727 339 10W 4.01794 37 81 ~ 
R'/~lADIO' A1i0 .022. l205 .1306. ,6 ­

.297 .81 C48', 14 81,1 "d.3' Q 
BKGND~ "376 .i368' 141 .0203 1~7,88 

~ ~~CLSIZ .001 .05 .0 001.2' 7 

SFlcvdirwulonibroS(;1ge Iis the "idlinc~ls 5 Vnc~~arimi~tn, 
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c~ ~ ~ ~ ~ Csste61i)I of'SPorobRvior~fa 
IS111tel-Sinthat ee~ij, the dIdi i~n of AGEttie stau-g'- I",III 
ess0(tileittcs ariat in isexp anec in Gdudie litiifa ,ithjulst

gf~s292 6 ~nd .30,1)~HS SLggeSvess.4
(aieWithinl-Cdass 'airialiozi of poSteSt[sco Ies is Ics~pei~1 o 

more uinstable ill- 'di e'I'~ 
Thec Cefficienl 'cstilmiu".s [or.SPRE, which arlC ]reCis I9'grndes accordinig']I mdlIysudl i- S11:11 Vet r, su~ggest ta

'i 
We CI~exe clia 1ndir11CI( 6 m'&io52 I 
post t'scoi i Giides' 2. and 3,-respcectivy wihViineoo 

~ Standard de iauonl InI pretest scor G iaale1,,w s~t l
"AGE.) The viable AGE in Gide I1 'when con1troll ig:('or SPREI'pi-e.~d k'~ i,'O:6 ciiangei) SPOST w'ith eah illcelsf,n ea' of ag,'
(j''',II0WL~gJdiS'coefficientI is not as~iigni ficanft,

pOs' 'o thksuge I SPOSI adjIstif lass m'Inb i
])O t''~:pit Cleat, diff&Zlene bletwed' ialo'h6d ctr o itsses. Irnup'm. 

Gr %vl~~e rCocse t I unit Ire~IIInio t"11 rInfligher onl'th PosteIl a( le'fT~ci'"r3',I,errd dio as n
GJ'~3Gradc 2 ; ilieic~l.ire iv,%e,,conjtroIclasse scoIng as huigh as the) 'rlid i&6 

.1, A lI,''cassesoe'i act Sc ringlirh-,ic-sqsn nGi 

a , hotiuh radio classes apert coeug
quite a'i, C'i' lPa'vtsoehihrie twogi u5ovra 

uniformly hilirtlpiiysn -a1 1L,) sic'sinc ' e r'i scot IatE,.jiiis,,I I porn, wepect, tiat,csses thIfI~ are not atuhle extrelne's m'akc'Up the bulk of the popplaioin 

thahthe va'rit'Ibks RADIO md BKGND shaIrt 'the ne pr d~~~.P5ow ez'of SPOST aci oss ill grae fhe1,ai6'e l;,tleC"efF'c&'of BIKGND is~rmainly the srnSPEeffectianifesthit g helf*;an the betwen Sa aion., In t fre'caes.
RADIO byjsf' ex"l alveyargcfprooa o si;aina Iaid-g't~s if ica-a vel'o' prpi 

"icrb ith446 cIe 3l'T e ~nI a e, xti aofanarilyilarge< illview~oNlihi'eth c
out b 

t cl el 0ns fot ~POST in"'iTabie Ithwas pomnted'lie har"6 n1} about.HalI irofthe POT et~e-casvrain 
CLIIeattrib~utedi to cI iss level ef'fcc 'j" ~''~ ',1lte-cffect o'tIc vuaal 

" 

,isls hto'J)C),As'haRADIO in Grades 1,and 3;'1e'it }expjlains. 18,217o'and 37.6% 
s Vlfof the variance. Bu6t 

re­
~pcCivey an Grade 2 Citfxl over whelmi­lis an 

ii7% obyitself.'evr~auleexplanat toryypowersof RADIO ,'ndBKGND',c 1Se~lee dcease(i anlhe>'nI,6deb'for-Grade,2after ad-Sjustmn ' tlt-dICt .Ii correlation (.613)-al Unffo I,_'a 

tuinte~randoit ao o m -in tlit n p Beaue"TeaCsUlIts 
com 

1 . mS 
h 
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4f -- ( I~ICvib2 oC1O) ";tt(.tsociCISas I 2q fnd ,d 
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1re)etitioii in Cr ade 3 hi've'lower attlindanc a('erae j enidlie read er' that, the ',iltcrpr'etationis gi,en above of thc'e grssci
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6thec. grades, espiecially Gad,2c fmst be Vety' CaUtious.ifgre2 of~ the adju.sted mecansi idca.e. thatrddtheoplos 
.classes' have~gencrally higher attendance rate IS~only in 'Grade I. 
deked, in Girade 1, tile irdio'attenclance aver ages .-\thc'4 dIat- oit are Iless sprea'd outl) and tedob re nrcositltltr ein i~&d& 9 

teradio ciaises fall into two gr ouIpS one withl titrlaie'a ntl 
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to 
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iestage. IIr qutIite clearly 'te direction' of' the 
* . effects, of, radio on cl'ias-atendamnce averages, tha&t obsci vd in-were 

I~ i -l-oyever; the-2, aaiable RADIO is notasl 4eiullres iWas in explaiing~ posttest variation. Indeed, by itsl,,Ai ex ,plains 7.%, 4.8%, and 11.8% of the withiin-claiss variiation-ini Grades I, 
" 2, and3, 'respectively. Its final ecffectvi~kascs slih.1ywith the intro­
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RURA. The, e ression o'fc In esimts SLugge~t ;~Iffrneif, 1Ce f 

.99 37and - ;893 in average days ienddd per'mon011lbetween
Q0 ooe vaialelcnbeete,ndcontro lases W(N1:tIC ef tI ln Le1'1) 

fly,'a C I C 
d~sRADIO in Gr-des 1i anc2 here RURAL eI teirI t le-I 

first to e,xplain oretlzthan 306 F lss bo Icases.&th1e e~e. IM1liei 
-v itwhen,eters'timodel 1 power is much 

reaterth ot 

a$of) the average, smnal'crl~1) .9,ad131dy des 

CrIn~telrode conrq!ingfortheotherIactors. ,. 

powerful thanRADIO2 paning %17 

Y'T,iraiob ate inI,orWeriooteni correlated weiATTAVI -.258 in
'k44 i i'd3iis absence in thie in'el is probably due to a correlation with 

0 itnnTel o it'his omissionis tot 
we iiss the'potenitial~ fec orK~D also beconieuCertICCI'M~' 

~ abouthe obs&iyed effect 61 RADIO, ihn'th't it may well he acting as a 

lill rTED (the'u
echerrs education)alsoentersthemGae toeeplaui: 4.5% ol'rs ItAe s tsar nntedtayritiwienlit Ts 

substantiallyinlre:ta the 2 h+lfy,:l IdYi 
ScaniotiomChateptottihni to, the c ,'Sure ea 

Stile teacher,~y 'v2 

m 7penents the results of t ' a il 
~2<~jj jcadmariab eof' whether; or not -",i student failed the fialexamn

S(FAIL). It, coniast toATTAV, the-bulk 6thle variati 6n'ofTFAL is 
withi n cl'isses, suggsing stable riur pe cosca~es.k~cso 
mechanisiii consisrrnCvitiLthisteacher 
simply to'rank tIhe studceris in each clss'anl:then fail kepreittather thanl try to base tie'failure decision on some , absolutecato'r the:: irt+ afenawl'criteria'(see chiap, Looked-at in this~w ti'dstage I models predictb). 

ll'~h students are -ranked wi hi ii--i~ as
* Of all otrstudeile' vuibles; pretest score is the miost powerfl~ 

of-f'iuur ~s, its' vi;'riance -explanatoy..... &iprdlctoi* In l gdead 
power, , of the other variablesbot before andafter 

djsmi for a abes.By iuself~i t'see ms,Ito exert its strioi gestb 
~~y4 ~.cxpi as1 2%, of th-winclass 
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i~~tAndicate lit~rtower~1'ccstscorcs p~c ICLt 'i hagcr tendency to fail,' is,
 

V a.-Iveusetd a line.ir inode ( ~Ick' aitiiii. J illtite, our prcteI N',', 
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IS;~lthedrinir,1 3AI 


Larc '1lso exertied brthe variable MALE in Grades I.and 2,b)D'IST, in Grades 2 and 3, and by AGOCCi;n ade 2' The
 
small andib"& aing power of t 
 vaie ableh 	MALE after aidjustm'iit'sirestan 	 that its effsect is'coiaiejisatoi. and pobably unimportant,The effect of DIST is mon table, yet poouly estim ated P coefficiensadd ncerainlty cveLi to the direiction of its effects, especially in lighit

ofthc reversal inthsino FonGae2t:Grde3
AGOCC 	is ot Ilepwr6f

also,,ly sigbl fout tle I'Gae'.Te ollrf~f~ I'.%~mc! l.'I%. jitl1infcn 	 gl-g5zhail these,'betweenI%.iian 	 agr. i;igiiclamnt 'and indicates thlat in Gracle 2 St~dentS.
ayare'less 
 likely to 	Fail.ruing t plots the adjusted' ans in Figure 3, theonly
lear:location-shift effect is'in Grade 2, where 
 tie radio group of
classes app~ears to have higher adjusted fiailtire rates. However, even
heie we 	 should note that it is two or three radio cassesi 
" 

failuze rates that suggest tile shift 
g


in Gride 1,tile radio group seems

only to be less spread out; most of the classes with extreme failuirerates belong to the control gioup, Ini Gradec3, the trend seemsFavoiControl classes 	 to 

,ilh slighdy lower failure rates.

In the 'tagcI I models, we find' RADIO, oly' in the 'model
Grade3, where it.is alone anid eplains 14.2% ol, 

for
 
e class-level van­tion.of FAIL,pindicautes that we expect 7.6% moief ilu -es in iadioclsses. In Grade 2,we find that RURALalone:: ove" cmhlls thle powei 'of any other variable by explaining 14.8% of' thi. variation. Its esti­mated 
 ffect suggests that rural classes have 9.7% fewer fiilurirs In1the 'model For Grade I weiflind BKGND and RURAL explaining ,,

I 2.5% anid 6.7% of' the vaimation by) themselves, and both icasig
slightly in p~owe'r aftem adjustiment for each Other. Hrcme, thc BKGND
suggests that tihe classes in the samp)le that 'have higher. pretest
scores 'and, older childlren ha,11ve 
 lower failurc rates. Interiestingly, tileRURAL suggests higher ailure -ratesil'rural classes, a r(-'rsal

fromi Or-ale 2. Al thoulgh BKGND 
 and RURAL are each weakei' in'

i; 	 .. ''.
Grade I 	than is RURAL in Grade 2 or-RADIO in)'ramde 3,they'are.jointly more(.,;: a......... ." 

'powverful in explaining tie class-level variation of'FAIL. 
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rnt ni9er tha1t: the qverall' oe f[eecas

ables isomewhat dlinili ied by the'loW prcnt-agebJe Cja' 5 '. 
~uiffati'o 11rages n 16in.FAILwhj"l rr 11 t ~ 'C ~'~ 

~school )year'D )I As with) the variable, FAIL, the 6'I k 'of the~~ varijat on ,of' DR'OP ijes wij ilii clses, o, e ;a~teach erI,-con troll 
a er canpor~cont~dP6toutis ot the rea 11dropout1 rate,'" since duing''m"'a e ecarion An ex mnaion 1*>th cl'iss-level data revealth'i ,illj'39%,55%, and 70% of' h 

diop'out rate of zero-was reported<~
h~ r~~e1ai~~r~ 

yilci" tively,Init tIw tItese. percen ItaIgess'eemi suirprisinIglIagV ngurise to the suspicion,; hat the'techers'did not. accurate ile-r'd.r 
attndacefii~w~chdrpout rates, were' constructed.Hwat 


ever, because teachers are bou~nd by law 
 to record, accurate registryLfigures, iwe haive kept ihese classes in ouir analysis. Unfort una-tely'a his 

rTO-Stiage Analysis or DROP 
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unu~stibudoin oI Irps maest difficul to, detect ,effects 
ith: ou inea models., Finally except in 6GradjedI'ar m ofthtr 

classes-witih a dropout rate of zero werercontrol cid esitodc 
th'e" po6ssibility, 'of ia~sagainst radio.' 

'TIie I mt a'nodelsare weakkalthough 1large'withiii-class to 
sonew1 nfiaifltstheir effect.' Thle 'model, for Grad-Iep ined 

f' nor de areasonable fit 
~In -Grade I , he vai e'RYadMA -~Eenteredthe model to 

explainl .8%,and .3%, .resp~ectivel y' of thie withlin dlss variation both~ 
befoe an T6 saiith the'~afer ajustent C;ei'r4oier and 

i li be 'cienticicef thle estimats^ ed UiSto trust their effect 
,,~i~powernedns Grade I~with~ 

ihyp~othesis thaia'ytuldeins -xpect, to, repeat befor they dance ~ 

rates. -notht 'r:ex6d'' Grad61,esvt
 
-node. Itins 4% o thewithin-class'variation"m­I:,,d .ofthmreanayexpla* 
ent~hruiI in any)grade. A very significar'ndiate that' 

redicts hiasing
gher tendency to drop &it,jecause ofthe.ikp6werof the staige- ''d 
r
ste in Figure 4 arever)y'close totthe plo tenad 

justedcass.. means in Grades Iand3,a', rjust the ssmeGde,2. Across all grades, itt pfa highes7Wttw ig 

ratesmost were radio casses 
Gra es 1 and :3 are ' rot)ably,"duet .. ... j
)diout The clustering appearances in 

~"Graes Iand:areproal due-tothe unusul distiribultiohl of tile~~ 
c~cass averages.i 

Aalnilis swas plagued by theiilestage- Ian 

weak explanatory power I t Gade:Iwere 
weawe tofina 'alin'ear model thatcould befited reasonae 
precisio e model for,Grade I does explain a reasonable 23.4% of' 

the varation,Iatiough this amount issomewhat iminiedeinoveroil
poruincebecau seo6i t low percentge .7% oetwe a 

,vaintiothi The' variiibles RURAL, CLSIZ .and TEXP-all .enteiredtheC~r"t 
odel for Grade 1,with RURAL b h t owru 

abi~ei~ncr'i dinpoe- ter aCJSmniSgCtfgtl:ipb 
r~e'c'sdclpend on contirolling,tor-eaclother. Thle*coefficient eS~ti s 
Sof: hh only that forRURAL sis ythiaucruratIsuggest 

.. slarger cclassesit e 
clas es .,oreexpr 

dpout ratesWe should remark tht 

ienc 

vari 

teachers 
eS. o 

esmost 
~lig1Il rltdwt wil DROP.: inora theci other,'grades" wlcere' E 
,ICjr9a -tt 247, and CLSJIZin rade3, at.2L'l'~vpresent inear, modlels,-th~erespective explanatory 
TEDVandi.CLI inti~e~rds ar tmtdt,01 n 049._ 
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SCHOO *1,RELATED,VARIABLES 7 F 

R~eerollme1: 

9 'presen'ts the results"othI e two-stage, aiialysis, of thle indi­
'0 cator varialile of whetherorl 'not a studen't, ree nrolIIed, inithle following

school, year (RERL. 'The reen roillmentdata suffer 'from, the same,,
bodity effect as the Pdo nspion: of 2t'I '&ot, ata .co., 'clas 

masrevealeditfhat 54%, 6% 2,ftecas' nGae
afil- -reortd- eero new-.-h ;po siilitY oij negigent'p rfct-

collIection'of data seems la re lierc view of th~~~l~ issurro'und­
ing ke'ing track oftile stuidents afterthihcsihool Ue'''::tnotuinatte ' $<, 

'-,hrap5peared1to be~ no unbised way of removizi%&o tes 

Altholilfte 	 Itgemodels, are uniformly, weak,' the consistent~ 
en try of ATGE as 'the nicst po ,e epr jat var~iable is revealing.Itgispower s- ive, god'ro Grade I to- Grade'3i ~rspni

W, "of.the, ithin-cass'vaI%38oand 4.%Teliig 1%,iet3t8- aLeindicai 	 alance by, itself.~Tedecito es ini'aendia that increasing age predictS a lower i
te dncrtoren oll adthaii'this, effect- is mnore pronounce&i

~Grades'2 and 3."Th~e\6riable SPRE enters the -mo el~for Grade 2;as
~weil, suggesti ng that ighler pretest~scoi~es pridictr~ecnrollient.- It~i isI 
<interesting tonote that, b~th'AGEand SPRE'gairl prdictv oe 

4 	 :w ~ TA BLE. 9' 
WiO. 4An aagc* RENRL , 

C rade EXPL 	 V',riabk7e/ STD ERR /~yF,. 

i;~'7I .01OOAGE~ '.00 :010 -15 ,0&10 13.8 

04711&6 AGE .038 A13' .05 .0070 46 
SPRE - .0 , .0 ,, .2 , .13 4.541 

3 2!..8-12 041II AGE,, ~4I .041 -. 036 MO71;,.25 I~ 

.~I'209 .0912 USH_, .09)2' .06 .04 -0-436, A 4 

2,1: :'286 .220 BKGND .220 '',22O%..2.165 *7995~ .7.33 >. 

3 158 .373 BKGND ).79,.2, ' 1.961 .'~7208 7.40 

vtrnuoi~~ The atge I is the -Aitiiin.iclass variation; ror Stage: 11,the between class vllrloll ' ' i~ 

2 
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Sa djtsting each- othert presumnablyc for 

~I~ 

eutdents 4er 

The raost eprereening1mI 
ThuiiiisLy ofeios of' the adjusted mecans inl 

5peranisKNDthe~t,Pigurete 

Fgr5iteoiepresence classes 1ith very lo", reenroll­
4r ent -rates. Only, inGrade S doathe,_ranioclaisses appear tohave atendencyo%azds l6o'eiI- eenroilmeit rates kHower wesoul ad 

----Ihere -that-all of- ie cl asses in-Gr ade -reporting pr e oee iment 
were in the controlgroup;gt 

.,..,-.i the stageI I anal's,Tie e nio' t pperance ofBKGNDrinthe ' 
ilodl f' Iid 2ad 3. [1uhas tc-ielI--es't bass-level e6xplanatory 
po ,indicaing that i thesegrades the studet bn ,
tei itics,~notably age, play' in imornt at inackg:a 6in l e :.~ be 

impoiant pa t epasona teoas~'~ 
tween-class variation. TTleteffect of BKGND is positivein borh'case11 
suggesting that the direction is consistent withthe effectound~n tle
stage-1~analysis. The variable USH mlakes its first appearance, in,,the . 
RENRL model forbGrade I s the only variable with easoinable class-,,,­
level explanatory power. Its effect seems to be thit urbanclasses with 
shifts have highictseenrollent rates, This finding isconsistent with
die hypothesis that urb'an ift classes exist where hte is: a+ hg
demand for schooling. Finally, RADIO makihlanl In,
the model for Grade 3,explaining 15.5% of the variation byitslfan ,d r 
then increasing iii power afei adjustment foil BKGND.-It esimiated 

effctisiigitive-ta~ radio classes tend to,, veloe*rrl 
nit rates-Aal though this observation is somewhat mitigated by ile 

* pcCuL jar data distributions me~ntioned in connection with the interceptv ~ 
plots above. 

:V . 6. CONCLUSIONS 

4 

- - ,.j 

hn1portant ExIplamoloty Variables-
Table 10. suimmarizecs the background variables that entered thle 

particular models considered in the two-stage analysis. Anl asterisk
indicates those cases 'in which -a variable entereda moindel, We now 
examine each backgrouindvariable to see where it effectively. pre-.
dicted outcome variables. Although some variables with reasonableJ 
power are bound t'olbe left out here simply because of thieir correla-~ 
tions with :other variables, we believe that this pattern is'n'ot wide" ~ 
spread aiddoes not systemnatically eliminate any one vaiiabli nt L.' 
case of'RADIO this is bor~ne out, as we see in the f'ollowng subsection.* Thle sI cosset-rdcos of within-class variation w'ere PRE 
and AGE. The variable'PRE was a very powerful predictor of',POST, 

<and FAIL, which are outcome variables measuing Student perfor­
i- ance. It was somewhat imotn inATVanfrGrd f 

-

-', -- ' '" 

i r +''I+ + +m+ + ' ' '+'++ +4, - 4+ 
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Tl ie Modds'Ji Which Background Variables Appeared4' 

UJAVa Ttal ATT1AV' ; FAIL ~. 'RENRL-~,Ibl 4POST<~; DROP4 

1 2> 3 1Th2 .3S 1~ ' 3 -11 2 .3' ! 2~3 

Stuident liickground vairiables ­

"PRE 10 * *** ... 

MALE *L- * * * <* -*44 

4AGE, 9' ~ V 

AGOCC I
 

DIST 4 .
 

NRPT 2 *
 

Classroom background variables 

RURAL 6-*** *
 

USH
 

UNOSH 0 

RADIO 8 *******-


CISIZ 2 *
 

TAGE 0
 

TED I1
 

TEXP I
 

BKGND 7 a**
 

a Thc models are for Grades 1,2, and 3. 

RENRL,~ in'. outcome' variables measuring demand for schooling.
K7Thus, students with higher pretest scores-have higher posttest scores, 

-'are less likely to fail, have slightly better atte'ndance, 'and, in Grade 2,-­
are slightly, more prone-to reenroll, 

The variable AGE found its way into at leadj't one gradle-modlel for 
-every outcome variable. We observed that older studlents have higher 
posttest scores in Grade Iand lower attendance in Gradces 2 and 3,­
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.are lesskel t lna I but more relystonfail i 
morenlikely to rae ou in G, ssiieiyt 
gradleseThe explanatorypower wasabout the 

G 

a 
rl i 

de 

The less consistent n ALE 2backgroundariabkls4 DIST, NRPT, 

,reGradens1GofdeDIOofTiA ge radections oftheir 
e.ENReI follws: B ys dhe lowerattendance' in Gr:am'12 aree 

AGE enteres.more likely to fail iGrades 1 an a nd are moefect r'$I.A 
Kin'.Gricde 1; studcents who live ffirther.awa attend few'er da "* Y"n 
anDiO. BK nD. tiRU .. ..Giad;i'u but more inGrade 2andy hless likelyto fail in Grade,2 bit , 

oreikelyindGr oode with higher repetition rates have ;'3, students eATOnAIV AI and{rL ande Yo DROPlgrdlo eadhetevaabe:i; q '*> 
,loweratteidancein Grade 3 and are less likely 't drop, outi '' ' 

'Gre 1; 'and, finally, students from' agricultural -families areless ' 

likely, to fail in Grade 2.1 . 

Byfar the mostcoisistent class-level explanatory variables were 
RADIO, BKGND, and7 RURAL-in thati order. As we describe in 
mor~e detail below,'RADIO had a' small effect only in Grades 1 a'nd 2 
on FAIL and ,'RENRL and in all grades'on DROP. 'Thle, the variable Kt 

thathmeasured'tie effect of the norirandom allocation of students to 
,classe on ,way ll' POSTclass-level variation- BKGND, found its into 
regressions,' Grade Ilof ATTAY and FAIL, and' Grades 2 ad'3 'of 

~'RENRL,, In those cases, its direction was positive, im'plying that the w~ 
within-class effects of the stage-[ models were exerting similar effects 
at thle class level;. K'. 

RURAL exerted its effect most consistently in Grade 1,entering all 
model's there but RENRL. In Grade 2,it continued to be important in"' 

ATTAV anid FAIL, anid then ceased to have any effect in Grade'3. In 
general, we fon htrra lse a lower posttest! scores in ' 

rates in Grade Ibut lowerirates'in Grade 2,and higher dropout rates 
in Gradel1,~ ' j ' 

'The ;,observed effects of the other class-level variables were as 
,.follows'; Larger classes, had slightly higher posttest scores in Grade 3, 

and, slightly higher dr'opout rates in Grade 1, teachers 'with more § 

education had slightly higher attedance. i'their'clsses in Grade 1, ' 

teache'rs with-niore experience had slightly higher dr'opout rates in""'" 
'Grade 1 and urban shift schools had higher reenrollment in Grade 1. 
The variables UNOSH and TAGE entered none of the models, 

Thle Explanatory Power of Radio ~" 
As we have have seen, RADIO does not appear in some of, the,~ '' 

stage-II models. Furthermore, even. in those models in which it does 



~ppeaI',weoften thaLRDIO iS I gas mxy forvariables 

hniial 
variable 

anid 
inevery 

adjsde 
~graideis 

/wer. 
Trljustdpre 

fmeasures-of, RAIIO''f,6i 
egstinate hiere' 

evefzy 
isbased, 

outCom
on 

1 
a 

ii i6p,a uprterv '. ithu' 
full m1odel; that: is iti1epooto ~....... i: hnclassya'-v:.:~~ ~ ~ ' Ir;. aothifwti ls ,i!tio ~tat~~ 
'~RADIO eplainstafter7,dj~isiii 2 o iltecs ee Vibe 
have, defitied, iricludng'BKGND. We also i athird' measur,
tnat we (d ais %adjutedpowemr; which is the proportion of remain­

* ing withlin claiss vai-iation that RADIO explamns after adjusting. foi all 
tihe class level v*ai-iables. It isjust the squaref he i,coi

Thi M',1S1,CScaes hesecndmeasure .Up, SO thjatit IMai angebetween 0 and 1. In ai way, this is a uorejUdiciUSmeasue, otlier­
wie, riffient po werful 'ariables can fomc the effect of RADIO to be 
smnll' oegardless of co,-rielaion , ':
 

rh'le stron1gest potentil effect by far- of' RADIO-was it) explaining :POST var-iation. As was pointed out iii Ltfe POST analysis, thre 16%rv~"
I djnsted power in Grade 2 ispi(obably due to anunfiounoate corr'Iela 
tion with BKGND. The next most poweful ihflue ce of RADIO, ws 

TA 11.F I] 
Th.. ...lan. I, o e.rof' RADIO 

aleGal e lIn A djusted ' .ti l %! sied+,;. . ....... 

' werl~~t~p p~ower ,, power,. , 

POST : I . 591 .252 .50, 

73 
2 . .110 

A,1'6 
.009 
A'22 

.00: 
.714. 

ATTAV 1 .070 j .05-1 .101 . .. ' 
2 ( -. i (,al))072 '.120 
3 ( -).I18 1-).038 .050 

FAIL .003 ( ).00i .000 
2 .0mi0 .005 .007 
3 .1-12 .127 .159 

DROP I .016 .002 .003 
2 .052 .120 .018 

. . .o20 ,01 +031 

.-NRL , (1).005 ( )O) .018 ' 

2 
3 

(-).00) 
(- ).152 ( 

.001 
).162 

.001 

.256 

Note. h'liesyml( -) is placed in front of the powers in those
sitltiolswhere the dircction of the effect wsi negative,. 

. :<' it,+< + : ,.r ,, 

2 
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observe in ATAV, FAIL, and RENRL ny in Grade3wheie the 
ef reasonab , stable befre arn after aIsatet tRDI 

uexerte ly,iodefectonATTAV and DROP inGradesIind, 2 ard
onl FAIL in'Grade 2.:Qfthfe cases d-thepo o ' 
Isonc ,astdet hesonsinATTAn did s"e pwRO,icrse adjustetnd was onlya' rehan,-, 

outcome nee,
djurnese delsins a s erd eter.iithd, one oA:ie correspond­

y:ore rdlessons have a strong effe a,pestecde, 
aratscly.bi %4akeffect ton allthe othermoutc va'ectlyesuress

Okther~ outcome: variables 'nay9.yell be beyond th~f~ne f the 
MSiethodtf FinstrUCtionalpresentationof asingleschooWlsubject.The 

" Ddeciin 3RItofl iastudent is ti,decision otheLeacher based not only, 

on sdenit ai.chievenent st as
(imanyisbje but onother fictors 
Well asdiscussecf ii chiapter 6. Attenda'ice, dropout, and-reenroll- ~ 

.ent,desionsalso, involve otherfactors such as family, needs., (Thle 
slightly mor powerful 'effect of'radio' in Grade 3 may be evidence 

that these external factors play a weaker role in hhrgae§.) We" 
eliv.,therefore,.. that the' merits" of- instruction.,adi should be 
Frienjudged l 'ios c mea7uresitsbyFits effect on' the, vari a Iireti 

''i'flU tncaiinamely, postuest score. Imiproviient nithequaiity of in­strtuction ii'school is'an Outcomde that ihwide1yblig ato be socially

desiraible in'itself. Radio'nmathematics lessons mnake a clear, contribul
 
tion to thsgoal.
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child iWplontedat Ied 4ro e school war isenfireitgthe 

influence the teacher'sdecisions, it was shoun in the last chapter that inteven 
t~;s that mlearlyincrease the child's achievement do not neesily irase his chances forha4 teriare.th~e 

childuri topromote?. This questioni addressed en thih chapter which presen 

promoion. actors hatrthleacIriake ik la'ccti ecdrgu 

, the results ofanovel'",and infonnmaiive investigationl into the determinants of teach'eir' pass fail deciiiahns.' 

.'" • . * " ' ",-
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~TEACH~ ~ M ~ TOER':R 'DECISI 

Ki.,ws~ AN ~ ~ GNAE 1. .,,D < 

IN, GU AN, IR H O GNICARFORT GRS ROG 

bee inv stigatling ;teach ling ill N ic ii,-g ii rlmaryi~ti cassro o ms,sclio oi .
 
A\ltho gh the phlaSis ee n on tlhe deelop'm e nmi
Cem f'the piojecL II' It' 

iin' II I-';.,i ihstiaitcuonal prOgran ; y kin" 
, ; ' ,t'	eaib.chers, and, Nica raguan!! school sstem hiavre been. collected. Re­

cc an ef'io rtlhs been. made to Ll nerand thddinis f ef:dui-c
.nltlIy,a 
ional was tge,, that: is, the patterns':of' protioun, repetiton, and 

:<d r op~o ut a mo n g p rnma ry -sch l0 c hiildlre n ( s Se$ a rl e,;S hle ehan ,G on ­
zlz & Gere 1978;< Jamison, ?1978; and chaps. 5 and 7 in this; ,~ ~. . : + ,.- ,> ,+ . .:' ,,>+, ,+ +> + ;++ . +;:-,,-> 

a s e ' s i o nipo1ic y< d :; :<,i ! ii:oi~b arize 
1)),S ea ri~eet aah(19 78) ,:Thle Nf nttry f ' d uIcatio n re q ures th t c l '- < i " 

d r~ O-t of t h es ch l 1ye ar s ! th'e n.-. 

' e Nc r g c o l s y~ pr ~ is s um fi 

e niatt endl i rd s .:I f aichild m e atte ,!) ? . +:> 
>d ance requie nent; aa eac h o'~m ustlbase hs or her lpass -faldecsion on .. :", . 
:class work and finl ,xan!,n~atin results. In Other: words,' : +: ;:? ; := 

, 11!0 l rom . o ni ,gl d e ,t o th ene xt ,alh 	 g tilati6 iiS i : ( 3i i i !111?toniF? I i g l! guide d b yy Vl 
; :,priOi' i ( galed b y tie Miliilist y oi' Ed uc io n,; uliima tiel y res withl tllheicl s s-,,;:?!i : U i(i 

O e . -	 : + : ' ' : .1,6011l1 t e ac h ( p p ,). 22 1- 2 2 5o).: : . :. . . 

T e e or t odeterm nantsof educatinal ,wastageare the strategis . 
ut.sed )), classroo~m teachlers in maling, promnotion (pass-fail) decisions,. ,:; '<: < 

,and the tea dc,.- and student, characte ristics influencing, these dec-: , .. ;, -r 

!!In:principlei ,N.ca raiguan primary-sc!hool teachfers base thie r: p r~o-,, : ) ;i; 
11motion decsins on attendanice and achevement Sea rle et al concltde, 

t io n .decisio Nica ag , 	 .,rThe y,++, : +,+teach er*s ' p)r m ns in + uaniIrst,glade classes 	
<,:f 79.',.' 
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he. promot.ed~that ol 2Ctecpprbe ,one d Stu ' 

~$ ~ -uctal fi' st-gradefstdents' were lessilikel~ ri'As piornoted111a'li'ncl tidh 

hnTingnSear t' con1Cluded thlat tutlial teces tldL 


et giik 1iis .dCommenti ng il the L'itter 
fotilM-ba col'ige 5) Fi i4 'ItStd~ntSk4 th '1e11,; L1fdii 

/uz banb (1).245 ;,(he)y,4'cIu!~1 1at,~co 
c I11;11) 1 1, tos a-poot1, .ii I-6ge La1 s apo ttendance 'ecoid, ''d(es-vC.

'jnolil ake' pjrniotioti impllossiblc (p.94)2,ifl''. 

~''practices desci byjeeat Ia et, ald 1i', Srveying frt
KK~tl' &gl~l'zl- ' 1 clchit tiS~illIiead cstigationiattempts tohclscribc# 

110' oi ipletelI.1' e'StUdent and tece htatr it infiuenfig2I
ass-fafl'edi'6sIOI ' 

The work rejpoi'tcd in this chaier extends previous work ink ic 

S I .MAoi' gradeI les aretc included , 
2. ~ihiis tespecil ictl a ttir Iscp olliotil policies ald pruc.- t 

3, techleirs arce asked[ to make a pass-fa-il decision for each of, a 'set 1 

In par tculat , fit St- through l'outth graie teachers were' invited tc)
respond to :1pair of strey instruimentIs-a (usIotIC61naire and a."Ct of~

threec lists of' hy pothetical students. In this manner w lied todeSCli bd. thle efTiCs of' Studeni~t chia ractet istics oilierjthan atthdaniceand, achievement oil tle pr ooo dcsons or Nic 'riianss 
roonli leachi s, the effects of, teacher character istics' Onl "pri 'rionl 
practices, anld the st bl~ity of these effects in dliffer ent.contexts, tha i,
il-inctfTelctirgrades muld regions. 

I 1H ElSU RV\IEY INS'1'RUNIE NTS r 

TWO SUrvey instI unlients were used inl tile prooiuon practices ,study: a five-patt qLeStionnai Leand a set of'. threec lists of y~pothetical 
students. Both itistri ents wsere presentedi to thle teaichetrs in a sinigle
paickage of' nmatetrials and at a single session. The thve-pat t questionl­naie precedled the thiee lists o[JI potheticil, stuctents, '~ 

7Tle Questionnaire 

Tilieul tet'of' the questiotnait e is ptresented in Aipendix A.Plti \ of' the cluestionnaitre collected dlemographic data from e acii,~
teachiei':'grade, region, sex; age, year's of education, teaching expet i-, 
ence, etc. Palts B thloulghl D)asked tile 'teaichers mbout their~finmi' 

http:promot.ed
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ca la.p1t4 ter -0101 riR -

ii'thii l~le~llL I11 "Ltudenflsinle fo o&acls
 
ietoleacslos todaif t skt' dccli
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~FCt1S ROOIN 	 AEIIN8 

ob , , repciey Howeer;,-Nicaraguain ."
 
-at~hers king Nsith p1roject SU~e ethat hlis was to ari iaI
 
and ma teah s igh;, tw appear' consiswt, teel to u?
 
fornly paskor-f'aitall 'students at a'given' level 1 ta 10 ifeet
 

undther rictio that ,the ve g grde;e of eachi o IIIintl
 
woldhehesaefodr eachiachie\ ement level, 720:Tfor ACH 0,

.5 or 	ACH,., i and .00 for ACH * "'- Each studn ]',Ian 

omly~~~gned~~on- of thes I rmnations corr spodgt 
-

a~~leIOl~ asiged10 g I I )Ijm ~iitie e~i l i di 
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achieveIenc e, adancesndfail decisions; othet jirdoon
eiar - uIsed yteaciers I r'wres an nrcement ofthl­

- I ;1 sry01o Ed'uLinpooinrgltosofh~a 

L'Ye 
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1
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k'Clur 
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Ab Li~]aS~fth.5% of'fic teaciers 28,%~ ~q red II studytd 
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tions 'tot~ke~amknatpons.-atione 
* eailisaI% wudldtwh Otdne upe"anpasIs o mori~~mk 

~~y'y ~Ds sIt t i -i p' bofbyak maort he 
xamaio nct prhbtd'r i p-se 

2,teachers with rcgardo fialxi. riatio, aii' promotionl, most alsorIe r at,it is. posible fo, aistdefitto be'piom dwt
 
fthe; .,nini{ Hly
fiii~al ons jiwi 1epol er havilig dolne~o.Ao -dingtoS mnost of the%itten lments, absence Fr'icithe final

11lc\aintinuSt beeXCised and: the s~d~tnu~lv'tevs 
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"111jendance and Promotionj1;2. 
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La o imodinur e; repul1; 1rIIUCttednce is considei-cd a- requirement fo r p',on-otion6. Hocvr 
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specIfIIIIIIIILnimum tendance"requArement adtom In f 
t ea rs ad Sig niiatl IIIore m'alej thah naltahe - *.

I a 
Pro1o,01 tee e110h romoted A3 least one- studeii 
j ii 'go d civmm an oa attendalice~H-ence tiilk h,'Ili'e-'L 
newe i n. fI1"h 

thiks p~blh fo tudnt-wthirregudar attendr e t b, 

l exmnt sitenldance seems to be i flexi'le Ipd, 
ut~ciron~ti nrequirerne ilt.e 

'e~ tirals4e'd to, list th1e crhteria, inl ddito o)erforr

n11Iance on ial~ emrjtos, .acve menQ and aitten'dance;'thMt
 

Sclass)&o be1vb adpi iiain:ge' svlisted b) oni)y; 10%7 of' 

'101i~st~t tlerel'itivcimportance f'tese piontioncriteria:
ea ch teach erwsas k d to lI order of ippc.llte atos 
Ilia (hi~f lience his; o as Caldcisions, Lich factor wasa lea 
lit ilber of*poi lit'sacc l C I iIimcoimic~ing -d'di' to's pe Oilthe L;F1rs'tiipotn 

thii Tou111ih )(DpintL.''CI 
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~Wi ~ ~~~AchieveMenit A1~02 

~ ~ Conduct 
<~~lp:~~4. ad b~ehavior ~2,18 

E 01 

Imiicp Iio 229 

Achievemeiiin slsed s;I iliteltI f*tlj y90% of' the teachers, 
wvher.eas wa listed by Ol LI2 dfT he teachers, 

Ainty of Edualion P/i'iooiinl~cqwriemients' 
01IC0tl 1e.11OC O-Leql~t~~VF is t9jLlCgeCl t'he;CIes' 

axvaicncss of' the oFficial Ministry of'.Educationl, promion Iegula
uio<l I'hle were s1cicuficaill 1 to"list L i6on s.tcacIIeri' ke th s regU Ia 
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MijilsHNro d'l'to Promo1tion. Reguai 

"S' ype ot'i e Numor 
or teachlr 

nor mltcndnc11)CC2777 

*AttendaneoI 3 32p 

Aci ueliw 51 (5 8o 

Achiev llernenuagd , 
itd 1)(ice 29 (31.2) 

'~Achievement , 

Their r spnses Fall inlto FINlveOgrpS, ShO~yn ini Tale 6.iA mlajoriy o 
th cheirs listed aclieVerent. b,.iot atte'hda lce. Th(e lnext largest­
grouipof teacher1s listed both 'an achievement, 'Ind atenac re­

~m uiei~itci~ pp~9~ciii te or-rectLMiistry' of Ediiation 
rrIiioegu]a tioils, However,, thle di el-sity, of' specific 'achieve-: 
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In summarythe tetche-s r~esponcliigt 
~achievemnent as more imiiportant than attenldance' ae ncic 'ecviei' 
;criteria relatngachievement to pi omotimnthan'attendanetpoo
ion, aind, finally report applying thle achievement citeria more coni-

A sistently and objectiv~ely. Yr Few of tile techers can report correctly
the Ministry of' Ed uic'tion promotbi regU12tinS.: 

4 STUDENT CHfA RACTE RISTI CS'
k N D TEACHERS' PASS JE~tIN 

The perce ntages of 'pass ecommendato ns 'inae yal h 
teachersFo r each of1 the studnit. cha racter-istics ui 1,thle' h5pothecl 

I 40 
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class rc al Picn n nr trsne st n i he cdis­
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.StLuLd'nts are 11bI
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al(211IS epeateis 01Orie 
n als edlchotoimuied Icco)I-dinlg

tc wctjet 1I'I)NI, ttle Millistr'y of' EdL1u0iohinimu cl:IltiCill CC FeqJUliilt.'i us, the neCIV Studenm 'Variables 

am iablev~ ~ Def IIliton&jKK 

';: A GE 0 if' SAGE =0 ori7I.~ . 

I ifISAGE =2, ori2~ 
, 

I4 

'"aNATT ~ 0. if"ATT 0Q~ < 2~'J 

T epecn as, of ass deison maebyA teachers F .tie 

.~aaa~.Pra>cli~e(la student v b .al ,ebclier'foithaa. L~~>signlif'lia tly 'miole plass (leciski's:( ), .001 ),I,e, 11,iefllc n 

NI"-i'iabkcs wtr eclchiev'emem group ksaals6pr)ieseited in1~able8&
Attintc is diirectly related totepet:6i,ofh f~ja -c sions,,for"'01th e ac i ee me tIiItgro rLp) .A m ' stu den t As o r ikm, o 1 

S"iAow~rthtepm c1 jt~ass clf~enae of deisnss omt: the student' tile[ 
'" mil iltii cT Aitfit leeI Yn~etive t tl iI isIil -enta'geotmps Inismmais atnac aeoc te 

II dd eaaie en re . ti, a'aladulll'>" Y' , , ta'yora'.. ac. 'a '' tile' 



1BLE' 

surentCatgeri n mn 'eIT c;1 ee' IS 

AccnnSsiacuidIs is 

.*I R paI.,cte I I t6I''c'7 I 6 4 

2i 4 Z'K:~6~e~g~I ji I9 

26. 5'"4 #4' .'"V.837 

A g,,4 

01(14 160 38A.. 45~.544. 

SA c2<p~ 4I I 

<4 4.4. I''4 

]'lesarnleJ4,iaonIs founI~d between ;I stUdent'SSe, ge7' 
Ihistory,"a;nd teacher promfotion decision 1fo rtC r~pe-h.studenrl 

c~leilin acotie aIchievement g'LIS tdn' e ae 
4 

tiiIIy no ~ee inl his4.dior her chan~ce o beingpsse inany ofhhe 
threeC l~ 1t more pass" deion~i eVeI~II groupL Js., Si~g 1ifICaly 

4 p O1~'r mde FoilorQel anrepe~ttinlg stu.deiitS illboth the low-
Mid mliddle- ichieVCeientjgro '. Alh u htl 'fet f t Ie vat, 
ables onl[i percentage of pass decisiosifhighiidi&.'llment sILuI 
dents arie not statistically significant, Significantly mo~re passdeion 

, .0 ilmadec' Ihi gli chieve mi'rit SILL 'melt,etinIg th): f'o r l 
'minimuzl ittendlan ce r1equirement Hoe 0i~,~a'tclyalo 
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9peee thilthca 1es cs, 'tileCf ralCteris LI 

hie' statIstI'bFSignificaiice of an) f'tile differenices in 'the, oIms and 
Shigh~achievelment ropsi a taract of the extremely sil1ah i-y"
~alces(.0-01 an .036 repble )O il ~relae f plis dei-

S rsfrthese groups~comjpajred to that For- the middle-chev'el'U, f. Stc 0 Tee evementpss decisio for thesetes ep indicative of thileexteit 
j~~.to. vlhleaker ~.toj 6-chee1are a~ei adil ei La~ pssi~, igh­

1ign
S .aIchiCVevmen studen'ts Consequtiently,"the"discussion that followstwill~conce'trt .On heargna(i.e.,,biddle-achievement)studews' 

TeRe~atWnshzps Betwveen' Siude'Characrilias7,'Grade, Regi,.,and.Teacher -P ass nsPecisiai 

Tbe9presents the percen~tages of pass decisions made tot)Iginal students for the ]fourstudent vat iables mali­sex, age,repetition'iand 
atten dancc I-vtachers in eIach Igi oup of grades and'a i'rgo~igenral, sig-nificantl more upper-graae (p <-05)and rural (ph'.1) 

. ., teachers make pzas decisions regardless of thie stu~dent chii-at,-1-'-'ic 
Consistent with previous findins, ai student's sex~,no igiicnl
rei,--ed to his oi her,cha nces of being piomnoted 'by teachers in either ~'' 'Ilp of grades ortregion. In contrast,.significantly mor , pass~,¢ore . Ipd 1

7sions Iate made for older and repean' t6 idnsb echi~i~lt, 
lowr (p < 01) and..upp ) < :g..d.,and rural(p,< 0 yW"tnd Urban (p <.05 'andp <'.01 for old nd. 'epeating, students" ,
respectively) regions. It seemS tha a'ssudeit s age is particularly , 
important'to ppergrad ad puteachers 


Relative Ef7fec6 of a StudentI Sex, Age, Wid-Repetitionl 
We turn~now tIoan examnlation of responses to thle, forced-choice, 'i

lists. 'The reSiltS pr~esented in Tables 10 and I11 include only', 1 tose 
7teachers who followved thein.structions 

1 
for Ithe foiced-cchoice lists"of"'"-" 

Studentsby. passing. exactlyilialf,6of themn and failing the otheir half.>~"
Only 75 of the 96 teache~rs folloild the instructions for-the second listi'­
of six sudents,-;vh&j's'5 foHlo.wed tie inlst ructio0"ns, fotthe final pair-.of stud'ents. Some teachers filed' al f t1ese studenlts. 'Apparentl
soIme of thec teachers did not iPeadI,(O'iUndeiy ti'Ind) the iiistru'tio' s.foeI-, 

them. 7 K' ~ ; '-&j

'~'A' ii diate' thit other thini
Tabejk s ben g-eUa Ifor these sixiarn''9

-ig nal StUdents,.se~. has no statistically sigifticant effect. Thus, there is-,little difference between' the percentages of teachers'passing Aldo andq 
'~'~orma, i':;8[~ia-.X 'iorRogerMateo andJ'Alba,' oRgrand Mirrna,'' - , 

-' 7 ,' 7 
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Per'Centa ofC Decisions by. St Lenl nrtic,"Pa'i harac 
11 gla Ln$YdnsG adeIcC 10or, Ieib~ 

sasudento~ 
StcetGrad Rgo 

Lower UpperiM RtirI Urban)' 

SSthdeitiS 
F.em de '27,3y 49 35~ 2. 
-m8ale.3 32,0 - 22.0 

Young. 21. 2,3 60 2 

4 );Iml repeater~ 18.~52 23. -.2 1 
0. 9 40..1.~ A~ 29.4 

Noui.eligiblei~ 241.8 ~>25.0 '426.9~.w~ 23.2 

: ~ IAI>' 32.7 2,1.3T'0 '1i~~T 25.5~ ~33 8~~ ~~w~j 

.~4'kA'Noe, ignficant Io1e-*tppc diffcrcnces: TO T4AL (p <.05); OlderY'
 
~(4$0) R~earr (p<05' Flgib~p 01)Significant rural.urban dlif'."
 

ferrences; ;ToT'A LA~ 1 cn~~ 05;'a(.05); Older2".4
 
0 1Rcete p 00) 

g~':y ACH~1'A4& ''" ~ ~ ~ 4 4'~~* ~~4
 
44~ ~ ~ ~4'..4~p- .05 4m~
~ .4~4 ~ ~~ <'UJ~4~". 

Aoe9 einee InkCa gz eat.df ference (othertig being 

passd '' "'~i~idri~ Thisleffect'4isseen by Comparing tile
 
piercentages of teachers passing Aldo"1an Cae nas Norma and
 

Reptiton ignficntdifference, be seenuby.1alo mkesa as, can 
4 (p'4 0)adalso '~comparing Mateo and;R6ger Alba and Mirn1a 

<.0'I(f and4in' Searle, Sheehan, . r~'O) As noted' both' here and above, , 
Gonz.ilIez?-, and George (197,8), older stdet 
mor ~tan vounger,1students and to paSS repeaters more than44non­
repeaters, ~ 44 i. '~~~ 4 ' '''''444 

http:05;'a(.05
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'tucrc [ in Fc c~-hk IaI~ 

N I'~ _ 1
's ) 

Mde ~ l ' 571, 

Nonimii Femnale 0, No "2 I_ 

~ 44. 4Yea rs older II,,n1bisic jagc.4. 
4, 4.. .~. 4.4 44*4444 4 .44~.44~-L 

~ ~ . ~~~~~~~A~44 IFU'~ I4~' ': 

-as ~~~e-& tg of~ ecsm fo44'll.4~,>.'4,I4,4 

4444 .> t~Is Vouf Re41) 1 I 4 

Old NonrcpeatcieIriYugRpe~r; 

he'e' z i4 1444. .44"44<44 
<4I '4A L.4c444 '(see ~ CIL -of' 

ags;.n ic Ol .O t1fln 'pttc ia '4444 4 e)ttol 4II4444I'~ 
A. 1icc4 j0 lt[ 11i k b e te ci sp sed.tl 444''7444ail,

teri->aiofil 4 6.' - II--ss 67 9 _e ' 0 ''i yepea4.44 ter4.~$A 

~ ~'' 4 '74 444 4 % ~ '1 44 4,7 

http:yepea4.44


dalv 6' veAge, ( Ild Relel Ion 

x eid~~rid~~e Iti'si' 1,atv rndie sam et ct.fs 
aw _6 . f rd n~nec % 

io	1is fnIl'Ide by Ica ciers fi) idie r groop~of l-,c j:Itj ,e ii 
F01"111'IICldfChk~ildC dLHC All1of (he differcln ths Oe-perenv-. 

'IgL's1fts d l ler sttldeitsa reI ( 0'5~cno kil."' 
c~a~segiseisjrCdet age ajppear-spr 

bea110neIpo;rant o in 'I a!l 
~~ ae~o~gnificant clifferices-in the pe, cenmgs

e pet pass 
(I CSIOIS L IT)Ctti~ il th low~er gIades, However,sigilicand v'1101p Jass (lcisions ;ive made~ fori rep eei 1' 1)h ua 

5~)' an( ti- i '(p < .05,rforI femlale repeaters) regionis, alid in 
1, rg01) (p Repetwonv therefore isof p: mary Conicern 

~reachere itv no~jetaWi 
~difterienes lxtw'vcen groups of*grades or"between regions. 

T ABLE 12 ' 

Percentage of* Paws Decisions 1)yGi-d nd,Reio 
l,6t Srudents ill Fol:Cd -chl ce Situationl, 

Namec ol'e~ ~e Repettion Grade>Region 

SoWcI' ~Uppcr' UiRuiriI ~ban~ 

ZAldo Male 0 No , 2 3 .8, 15.~2-/' 17.1& t22.5 

' 	 Matto' Male~ 2 No, 6E9 '5 1,1 57/ 1 57. 

Noria' Femal 0 No 23. 182 1 1 2, 

yAl Fecrale 2 No 54.8 48,5 ~5,1.3j .50.0 P 

.~Mina Femrale' 2 'es' 69.0 848~ 77;1 7. 

JVctijoldcr than basic age. 	 . . 
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44A ~4 TA B L E 
Iletce ce Paiss Dcusion v, n~ReZgion4 o 1) der;idd4

FO~bdN'm-c cc, Is ' Yo ung RepeatcrI~Old~ 
44 

44 4,4,4 %pass~deczsi~' 4 44 

~4' ~~~Gd4) '44 " Region~C' ~ ~'f Y44'~ ~ StudeniL'4 44 ,4 

1'm el U pperl Ruil i mr&44 

-,4444.4'44444~~=-8)- 44444.4 4 4 4 444; N, =-,I~4,44 7~4"4 

r '11011 44OW4,4 
1 I4 . 1.4, 1 .1 , 4."76 , 

Oun I epeate: 4444l144'4~4 4 444 4 

e~44 t44e-primacy44444, a eo47~ p t on'' isthat of'~ r 4 A244-4:J 

Table ti1n3i nroc -aset da0y
both gi~q (p4<4 01de10wr 05 In upper 

,.,]" 4 grades) arnd n both regions~ (p.< .001lni urlIidps I n444 

'" PartialQidering qjf Student Chlaracterstis444"~.~7:~ 

44,>A'sub'santiaiI majority 1(85%),of4- Ithe teachers qUeSiondIrdpj~td~ 
I l .r s utat[pper limnit to,the numlber1.of, students v 4wo may be

I~r Im~noted in their school or-classroom. This percentage of teachers is 
fSl, gtly hgh~er in the, irural rginad nlowr gra 44.es. 

4i~4'4"44''.~'Robinson (1977) 'aii 44c Jaifi6nr (1978)Jargu!e that the lack of laces, 
.ingades9n'' highiertha n the firsi, iik11ingilreat prmtin4LIMI,444 

4414~, ~n~ay) cause teachetrs tof CLuens.~rSecqu'nwasuetsrltvrn ail srath. 4.44iv l, a44St4',4C'ItI-t ,anabso v 11estl vt~c le iIe el'forr ex rn ' I -aleCide4~'~:~ir.4er.ining~A4 factor 4in his or her,, 19S12 

, 

4 prornotion~'
SiII4'S4444I444'n6 in misn ilt 8,pl"s ) o~<4i~K~r , a student' sage'asic d'e~o nlec tahe ~~o-

V4"4' Ition clcso ge isan in utenuh ilfactoI , 'n , 'Iestudentis oldero I­~4-~444v44-youngert thth %tien 4 4injoity4ofr the s ItcI#i> ' 
4(j44..44 44 ne possible model of teachI er-s pro4 ,4 to cs'ini h iln4 

4~444~ ~'ofa quota from a tank-ordeied list of students 'hTisti iou 
4,.4~by od~n studenti s by sex, age, iepetit ion, history, attendance rec­

ord~44 rid-achievement lee (i44 o rh 4I4ItII"eialIis the, actual class­, 

4or 4iu~o ,zay uiolve othera ,uiables).' Once, the -Id~sJrde ffrom I to itno 
are 

-, cw ror.ith 4;s6e n h 
44ma44444444444numb444,44i fo at cdseon 4 fl tets) a S'~hnumber ~of' ~td~oU: be 'proff id'slnown, 'itis1"' 

http:numlber1.of
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I'h1i1s Proi1-1tioh1deCISig11 proces Cal brpiete byadec~o'~ 
tree 1.tat or-delrs tudemn czharctei'Istics how trdiichI 

C.re1,. rseCS 
rnnthieII o dis, i ~I'91s ,11h i tudflits A variable's pomI 'ert. d0istingu1IShI 

~aoguetmybe~mleaIstleedb ti age o t ihe pen tages of~ 
th'eteachI er's1 pas decisionls it ploues h getstArngo:IiIcates 

-anthe~ t eatAit o in, thle 

rri~ .o~outetthe chevementi~u 

theLSCL'thzon proCes'0'e;peicentgIgler J oth r)' e Iaie 

itdeth'ehrst variable' n this neA 
diithia~l effects" h~uIei t tdnvaia le o Udividual, 

~,Valuesof (the firs ina be assessedl Foi example itniay be that a 
istde ni'sisex is mioit. imp11o'ltantIi passing- an older middle , 

t dtd wf.inO cithI empral 

achievement 
all it h tde ii6:,thanstepbystpa, yo i nsear s ~ss~ a: re.e thr, . resilts of,suCh pocedu 6,6'Table1"pesnts th 
d as rateristc toenteiAcIlevement, expected, isthegfioLtuden 'cha, 

into a teacher's priomnotion~ dlecision. As has been noitd~aLbome,amostu; 
thrfailedelowdachieveaent dets -Ind passed hi 1) 

ev ntSLdeis. Thee Narate of ttoo 11: 
bott liIian~dtop, respectively, lsThe greaest'~oftleponoin.1M. -

all tmeteahar stud(-'diff'Claenal effect R r occur 

middle or marginal giroup OF st eiudltsTe;efoi e,,oenlyn.idlet
 
Schievemcnt st dents aie considered in steps2 to -4 ofTable 14
 

Ini our' model, age is the second chaiacteris'tic to be considered by~i$ 

Of' he student variables will h~fotthe9t;s 

a 
teacee regtoe or failtmata it is chosenpass ial student;'

'cailse_ he iange, 15 Jis larger than foi, othei variables. Theranges~~ 
for step 3 of the promiotion deiin rcs indica te that al tdn' 

ctition~history istilehthirdc chatracter istic to be co'nsidered ~ititli' 
Itlpromotion ie dcndecisions Foro promnon 

iever, becstesof tie limitations imposcsby OIconstructionof thle 
~Kclass'lists on the Values of NREP for 'Certain',Va bs of NSAGE (see 

P.l1~a~le middle-achievers have the sanme repetition histr 7 
; That is .an older student's 'repetition history is constant. (in. our.,list) 

; ,aid cantnot' therefore, aiffect. a teacher's 'p'ss-fail'decision 'for these­
studenits It not be i mod tforill nl 

W'ichnot suggest that tilc tcichci c0 Itsci it)ttsI,)orgaes promotion decisins&7 
thisW;1 bill it istall interusting waiy to v iew till prowss .and see thi. relaive impo tancc~' 

Of~Clitch of ourvt irlibles 

http:oftleponoin.1M


Vol' 

-~.1 PIIIe o paCcso,cs~ 

st~1 *;jj ~~0 
stdci R~lc~ n ecetg 

AC 881..2 1 

~~ SSEX'~'. 1.5 

-'j / NREP7 .114.~'> 

NSGE~ '''-~N"S'AG'0E'' 

SSEX8 

-ACHj 
ZNiSAGE 0 A 

4>NAT 3.2 

NATT; . . . 67.1 'V-

SSEX ' 12";V 0?' 0 0,'4 

NSAGE= 0 

NREP (0 ag)>'-0v~ ~'~ 

NA'' SSEX 8
jo NRP ~ n IaNREP 

S SSEX -1;2 ~ - 0'" 

NSA. =V.'I 
'''I'='0~ ~~7 ~~~~''N E (11 -. rangeV' V . 4, 4 > ~ ' ' '''' ) ' 

SSEX .5,5, 

NA0r= I 
4,., 4,"'.4 C 4.,/i.3 (1'' range).'' 

SSEX 

Rang PAS I' §.S >)A~'$4;V~mill. 
''1 
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o~~der~~~tudencs,~~rodrsuen2sandn 0I Ch'ecifthe third( 
va'ijibleito' 6iter'io a4eaCli~h romoP101001decision.,
 

SeX I-[] , O111h Stuent cliaracteris 'icjo enter mnto ai teac )l*rs
 
1ro0o1Z feiso01 ucc~ tS.he,
youngg1nonrepeallers, and1ate 
fou'1111~ llao ptss il deciS1sisf*0!1tYoulg e :tclaatntcenlernlg~p~dte~rBelhminotn, thl'otix th 'd fiim caim teiic to aIffect
 

6Ieioiql f~l' olde:YS['uentLS, rcgaIes L~
' 
dance~reco)I-d; is the sex eIhof dlie St d C, 

p1* 1otionl lC tlg F) i prle5P C4esioi , fro II ou sis 
SCntACCI~ i r~ pdteipqu6ui-2 1 ull(legl-OLUiS' 0 *StU ents-.o.W
 

aciee~~i~2:grolIg~ ps'ofmIIiddI, aCh e, YS' Uped'
 
onde chaiacterzistics, In 'olider-to ,
tced accol-cing to thei reliln 

le dcH*tiCpoe of".the decision ti1e model, the Pearsoln 
pro(duct 1ornenr'Corela'tionl I fot cml clalssroomlr wS calculate~d 
between (lhe iicim pi m to eii' 16 ' 

eacsstuden the decis oitaee>si m 

FalAchievement ~ Pass)~ 

l,.Repetiltionf .::~;~ Attendance 

no(yes) Y~ Yr~- ~.~(low) (high), 

(female (mole 
Attenance'Sex 

(low) high~j (female ) mole7 

1: in teachers' piomotiolh decisions.F GURF 2, Decision-trec,'used 

4'j, 

.4Zt 
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<, I f Io l i I6A)o Cl. is' Ised to '1-'lz 'h fi oftil pi1'i1110,til( ''SO1tIC Mjrodel to~I uiLIItacher declsid is*A K -

SUIIS t ~,cl 3 ­ se dassro mft(iX. All tile pro­

0ordereu ;ccordingo tlejlQmn10tolltzeeA, 
2.Y~F~c oI StldtS~tharllC011I b~e

,) rMOtcL For outr po~)1SeS:IheqjlIUoia-iOicIich kIsSbomi IAkeiitoA1III Qf-sWIoited by) the teacher. 
s~~ ellt-.'it a i,;nkIiig less thai-ij oil equall 10'01C quLota weie 

-h ' 	 ci t0 (I I
Picdalsde iliikiig L 

ea~4A'1ibic moet cor-ieI1ti[iiovw'h a'ulltfo 1eaich cLI sWeI CI inm l)Cl'),tile actual priomotioll (ciCCons aiid tile riootionl deci 
-- siMnS precdicted by the-leiol tre,A -':KA -K-4~~;The rmean'Czrrdlti6n betweenj tile ;4fAtIjpoloion deiil 

Spredicted promot~ii 	 n­ddciins is., 75,, wSi th tfe -actualorrelaioilns
~~anging fiomn 16 to 	1.00, (A correlation of 1'06"was obtained~forJ ofthIe3.0 cassioomns.)The decso tre correctlyprdce f 

'piomotio dfecisions for-high achievcrs, 93%,

77%,,f6i midl achiev'ci ers in. tilmdIe
30 	 iandomly se ected clasrooms.These, measures indicate thait'rou ioM01"otion deision~ tree is a ela-~tivel)- good predictor of teachet lpromotion piactices.' dn addition' it~indicates that, -as for achievemnent -'ndage, a 'studenit's chi'r~lic i5
relative to those of' he. othei stuLden'ts in' iasxoom (rath'ci tha~h~hischaraicter istics consider ed in isolation) plaiy a determining role "in his 

4'4'- 01, her promnotion 01 filuhre.~ ~'~' ~ 
--	 Student Ciaractertstics and '"'
 

Individual Teachers' Proinoeon Strategi'es -
 A 

-',- -Anotheil inteiesting way tIook.a ths dit no Itiermns ofwhat~ 
hpin, otpso''tdet, uindiensa tetypes,uI!Tuen-1 rr ile-poi nt - of--view' of, the~~&diviiual 	 ditP jal'Qflrstachei he 	pi nmotion straegies oftaces-V 	 defined with respect to, student chrceitc vre dniidb
 
Inspecting- each: class. egister. These strategies 
 were classified int.k

'LeighlL categories, listed belowith t nu 	 ib ­-' echerin eachlcategory. Unles otherwise noted, the teachers in each category pass
eAel student -~'Q '' ~ '­

-~~--. ~4A-- -­ ~ rNum~rber of'-A'9 -

- - --- - ~ . Strategy. ',~teachers 
~jI.. Pass exactly th1C ~ 

~ -

-' - igh achievement students. 26 

2.1- Same as 1,with onleexception. _,4 '16 
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i .ACHIERS' PROMO0TIONt-DECISiONS':23"' 
isoP-ddle- cIe~he
 

~StUdentSWI dWe I
wh vI In 

Pas's~l-IdeCr midd le-ac hi eeent
 
~5tdens~ho 0,wel in
 

iIS0-anguag e.
 

~ass all, older stdd'Ks 


I lwents 0attendA atL"U(fwh 
-, leat two thirds'of~' th 

iie. 

7. ailic identifible strategy . ~ 1 

8.8~No identifiable SLria teg y,~2-~'2 

Lsus jaslbetaume that if a teache! appears to be followng 
San, -oby\,iousstrategy anid deviaw'sfor onlfy one std~~: (u f2) thisA 

~represents in error. This as pi a used in classifyingsoeo 
Lh teacher straegies. A.A4VA 

Almnost 45%1,ofthj~' tcllers pass high acieveen stuidenl'ts excltl 
-;is~e~ndisregard 11other studlent ariab es.AlAioth O o'h 

2tcers as , o e all mide''heenn stdnswo pass' 
mal -I'l more thanl half of the ~athiemat4,ics orlagug Thus 


teach ppdrto'take only~ achievement into ccournt.
 
Not~ *~~of ~9ac tesi appear4to adhere str-ictIto
 

the official guidelines~b pasn ol. igh-hiemntst udents who
 
attend al,'leas 120 days. Appoimtl onethird of the teachers'
 

to taike some combinaiio6f. the SL~Utvribesito c
 
count. However, in these cases, either ian idiosyncratic"strategy or no'
 
obvou staeya all'is' exh~ibited by thle tahr.Some teachers in
 
the latter categorypromoted studnts in'arhap~hazard or sometimes
 
olbviOLISly inconsistent way. ~ '""i
 

5, TEACHER CHAt 'ACTERISTICS AND PASS DECISIONS 

In ordero fcfilitata -dscsso of 4(fi 'inships between:,
tahrcharaceitc n pas decisions, me~jeacher s ag, iedcaA 

Lion, an&If experie'nce variable (i e. A GE ITED and TEXP) are 

~ 1 ~ ~ dA ~ " " ~ AAA 'A411A4 

,
 

-Z4 
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-or~ije aIdrR: e T~ihene 2vaiiabes, NTAG6E,'NTED'NTEXIPearcht andVn1t' ldIeflect whe herle,dPi and frsglotomobs edtl
 

v CMol, o, x~eieiceis gircel r, -e.tI
n (oirequa1 to)'t ieiiW'
yaI1 C CO~ICtiuief teachcs Th u4istie liewKii1I~sr
definled :is, Follws
 

V'IrnIble MdaN 
 var'lible 
SAGE? Qh28 NTAG = f'AGE 28 

W = Ii CAGE > 28NAGE 

TED- 12 

TEXP '~8~ NTEXP 0OiF.TEXP.* 8, 

f I'lhe pei-centages of' pass, decisionis 1:ilb'hfor LIIeSLLdenof thrlOeI] 
ll)I~tletc~lcliss~~ei'te- fot'eaich Of the :ncw'(eache-'a~iab es'ar­

r.pr-esentecf ilnTable I5. For all the siudents, ielatively 1m61' of The pass
Cdecisions ai- Ilnad by oldleri andmo-e edlucaWeI more experienced 

teacei-.. r~tesediffi-ecesisstatiszca!Iy: signlificanlt forone tile 

percentage, of' pass dcsiofis (p' 01)11 'isiiidelbyrrial
Jeeteacheirs. ­

r '<YTibfe15- als pi-esents the peicqentages of pass decisions by teacher­
-charicteizistics and student achievement le'el Thele ar~e no staiti­

< cilclly sigiffiant-differ-enlces ir~tlie ~peicentages of,lpdS dIecisionis r'iide
1)byteachlei-swithl i-espect tojany of tile teaichl, vazliables [or- the !ow.,­

~ -achievecment hypotheticd students. Tliis4isnot stit -piisinrg s ice, (iswasSnote'dabove Ialmost' all, of, thle teaches agree thiat ,liese-,suenits
should -bc Called i-egai-dlessof their othei cliaractei-istics.h elto 

decisions ror, the ,total-gioPp or students ie als6outndfoi- low­
nchlievernlt stulcleziz.'~ 
4- Similarly, tile ieI'tionslups Foujnd betivee'n tea'chei--chia i-actiiti c
Mind pi.ss d(.cisionfs for higli-aclievem~n tu~denusar.- sirnilai ,tothose


Sexhiibited for the total'gi-ou~o~~i)' ntts 'egarid less. ofacli evemen t
~ levelSignificantly lar~ger Irenae eif:1is, ( 
male <'.001~and olde Cp The S'~si 

I ol I[,I (p- 01 a g 
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Pecen~eif S"' In-dcei-scc6 sahrDE iQn 

erceltag,1).1,is'sDccii ass''Iledeiasionstc,. 

c~ m~tristkAchiIevem level 
lo~ cyide. Hg 

Fem~de~ 7.7 2,,8," '95.3 .36.9~ 

Male 9.5 -119** 100- 14 

>~>28' 7.9 29.6' 9S.5 10.1, ~ "' 

>1ec12IgP 8. 3209M 1. 

TecI i I~Ikg ' " 

> 8; 

iiinfic'ince cit these dIffeencs,' howeveris once againafa ;1tlf';Ct of h 
SlM1Vl 1C tS2 byagecI igreement'iogtc e 
JIprolt ths IsuentThese~results should, theer Ie, be inter-

Thie IIIiddle-achievement (or mrarinalIM) hypot0hetical1,StudeCtS, 11re.C 4 

~the MO~t intere-stin~g caise beciuse of the~arouint olteacher dis 
;lCILVel4Iileii'pijiOMtion One w116 oth er'thalould expect variables 

s" ACH to enter into fail deCI fot 'tij~ Std ~ts. Thie samelle1 "hps1in 
~genlerl p)romnotion, Lieii~1 frotn''ialLe std s;r xiie by
'he~t4 teachers'fo icd~c-aC1hieVleiln SLUdetS* 'rile per1Cent.:IgC Of". 
pa;ss decisions''mide by mlle techs Ilw ie is significantly larer I: 

(1) I thanltllIat For f'eI'Ia lii~ces 

*' Teachrr CharacerstcsGrade, Rego,~a';4

a~dIeac/~~-s' Pass Drc'sys~~;* r '
* 

{'ie pericentage oCiii jpss decisions inl dife-CHILt grades -andt chr 
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rtio for presented C6orkthetoti gi oupaddphe1)zg[or yp&1ikj Itdits in~ Tables 16 
gro17,~i blp 16pIHt htilper-grade teach~ers e CJ I1 

I _ 1 c 1dedisidn'for Ltheto l '-11)O td ns significin1tI
 

Ol~pder techetl 
 mk a pm-erPcenitage of pasd ,~ Jo~the~oi roj~6f~tii~nC gi 
in 

lny~ SO(/) < .05) bi yb~AigerI':,CfI'i M i e).edLI't Ctfeack 'I1ies.-Tabe-I ,incttat tjc 

teee a c hh acs -St ass oi t e o a sam e ofL 

~ ~~~~~~ respect to teacher charactc'li stgl (,ul)( Pi 'Iud wihn e cCs ndwtneach'region1 ' In otheir,' vords, ycrl,(j
(lcoWNte' in '1Whiclr' teet16 m2ea prointi6&dcecij 0o olderi 

:2F" 111 -,, 
-~~ ~ ~ ~~- 'eintage of' Pass Decisimn 1)).' Iecc hiaitiu;Y 

<K rack, and Region fo1 All1I ,ypotheti-cali 
1 t wr 

"K.I~iche ~ '' % pass deci:ons' 

LO i Uppcr 9 'Rural Ur ban 'i 
Sex 

Fei:'' 431.7 '10.2 16.8 37.0';Ve 

'4 ~ 4''28 .'35.0 39.2jr 398~ 33.9k 

Edtucaiion 
1236.0 437.33. 37.1 . 

9!8 35.5 39,1 39.5 3,.8>$8' .'3811- '1.6 .10,7 '0.1 4 

Note. Sigitificamt lower-iuppcr- differences: Rua p <,) Femnale(P <.-05): Experienice > 8 (p <.05), Significing rural urban'cdifferences.Upper (p <.05); A~ges;28 (p < .051): Education > 12 (p,,< .05). 
Y~,' 

~ 
P<.051 

K'~~~'~*' ~ K 
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oe'educatcled MOC Xpe nced .~n~aee~es Imae CI uvIy
-cIp ss cecislons - ath')tvo prsetd her Lhe' 

genera il d~ i 1 
me " ,le jjdeiS~t a ~ v fo nd f &' iW-oleer ea'grup( 

4IcscablIIy of 1adh1legen1) excCIottlill-teencies';llLfI)Il -or-the ­ lenr 

gr 11)iopof' teachers iln each gi ,de-region gi-oupl~ig is~lremarlk"aIe. A, 

P'er~centage o'Pass Decisiozm b), Teaicher Chaiiracter istic';'-
Ci ide; and Re~gioni fotNr glOW1a Hypotheial SLUtIenki '* 

...­ <...~~~ ~~ % pass dc sioflls ~ .~ 

TeriaudlIeGrdeA 

-~...~..Lower UppIei. RuraIl.. Urbain 

A'4A~'~' 

I 

1~0.7- 13 .' -7,0- A 30.9 

S 

- 28,-~<-

> 28<. 

~Educda.,..A 
-~~~12 .... 

12,'~« 

27.0 

24,0 

23.7 
28.7 

.27.1 

.39.7 

2 
'35.9 

~ 3I32,838.~ 20.6 

'5 1.5 26.~. 7 

.,:, 

.6. A30.91 <17.8 
37,?. <,29 *1 ' 

S~8 

>8 .­
27.7 
22.0" 

27,1 
44.7 

33.5 .21.9 
34.4.25,7~~ 

... ;I'­

~ ts.4~Ap,.0) Moe"pcrencedA'(p <,001)'A'Sgniifcani rurail urban differences'A 'A 1'Mr oe-pe i!r~es fml p<0)Odr 
Male<.0);Ytjngr~p< WI);iLmsed ucated(pv .001) Lcssexpericnced~' 

A.... 'A. ACH I-. I', 

IA < . 5. 

p' . IAI <..01, 

~.7..4 ~ p < .001 ,A 

, ';<.2. 4A 
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SC haSd~e 'unidI)CH to be srnfcnl elated to thejpeCTCntL~uof"J~ass c1ison 'madIfd (h 11i othetical s uel[ 
i ,ilthe' gstr.i­class 

14( IC)C tn tor w@&bl),'Clsofollnid to be SignIIcatly rlted to th
1) I'pas decisi~oni (i.cy.;the probailitperce ii t, that Illtden wil

orotd. abe1Ipasngth c peb1, of' pass ec ilssmdd~~~..- ide nt ant 1be1th 'oSt LtV v~ ssex, eeito 

~y~ erndand l~ae tecirsrepecivciy~ . 

0)frll te'l.hers' tonke:eai' ;pass decisions formale tudentb thanPfeiiI lted Ii's make. In a(dition' signlficarty 
aIlarge 1 pciIet ?dceclsi-onsl~-,i-rend b),'maeandc. male<v$~ ~&.~tcches c1 odet(p 00 anp~.0 5 ,.respectively), anid e66ealingl(Pi < 001) siudeits. Both female and ile teachers ' ld t av 
oer In repeating",,studenis in tlieiirp)10o 1,i 04lo eclon9,"lmale~ 

T,AI1~ 18 '-
Pecntg of* Pass.IDeclqlo ,It by StIldent- CIIaIac terYIstIc 

- ~and FTe cluei s Sex .'~ 

Student 

SinduirltS C 

- .?2.~~2. Femnale i 

Suldeiits age 2 

Youn 
Old 1.--'2,13> < 

-~ 318.3 
58A4 .~ - .'2 

2; 2-Repetition 

r~~~-~3.- e) -~ 
Norepecz 

~36!1 
39.3 52.0" 

~ 

-- .- 2-22 Note. SiflfGnUI L~nmal tacher dlfferences: Maesudjt 
--- -(p < .05): Old Stu ICIflS (p < MO01); Rcpeaucers (p <.00l).~­

p< 

- 2 2 2 : P21P 
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1, si1her h In~i SOo cin ­ican o~ ale0 Fe 00 

Io~ uesoi naiare It &y
 
amd Pass, Decisions
 

v n genciaI iIgiiflc~ant reati~o shipsibetwee iechi-, responses 

tescherscwhosae 0heyiladSp ,hodooted id no
mecpujstion rqwr , byVCI ecishiseidd-nie _[ii 
IplI -Y i wlpioiaerye, A ore xampTie- ~ 

~~~6 1, tecei~h dif nots Fi'llnlhu nipsonsdis ina er­
tcala crs'wo sa i theyan d romot ein II ie-' SAIO Kestt(ruI(


In1) et 1101YCL 11eCUMSts11bybc~tchchrs
1 
promi -51ihol.tu dienda-Iini or fact ItT ireportah 1)zvmetagrs , 

de1cisi "isWdecssIoc eticher wif o licstae not aificnt I nd 
J a iri thveen reqieents tdfoIiidetri e i4l~~l-d,1'IiivemetIS)1 

by ' c iic~ho idf Jms a dcsoi~ ' j ie~ ls dc~iia) ee - ' 
',Thr11es "2l c cmr cli Nie ndetd , t Of-ech'' 

-'dit noridmli e o- aciev ment aisi ratively2 i- ian ~ ' 

aM9dcisIon qteoiniai items, stion " a' con­item 

e-'2 d Nvey' df ifpromotion'aP'ie'a~ti~cs and inoncitehiidtiea r no 
dibe-rd co~so J;ISFi de s' on, y2- a ' - A" a6i (he a.' 2' ' 1,121,$i 

2 

'j~ m tise-piiaiy Iatii hern iclodeii6d'fi~i~t\e)o N a nduar' 
first tidtqi'g 'o~thc giaestc'ichcrrc 7ite' ii p )& hyspcil 

22'e, 'l v o onotion A,ac "'eI ~ tdn ahee 

c 'ogecivecri 42irelatinig achie cntn Ircflc(dW.nane ec~i _by,,fjmd'~ 
e~a11.,II),tjoaSa-,-q)1.0 I2~a,.\io n e -q ir m 22nI ave 

;ti c flekible aand, ubjectuvel) 2applied.~ . 

ndaieenn crtra of'indivzdilualltac iersa :" 

J'Oin-t 'itel II-Miveignoianeo,9 gin011g) the6 offic ial Iv~N i *aII ~ ,a 
' oto regul~ations. In F 

tca. c'Y)r f promotionaregul-,Iye'dapid lcNistr4' ductio 
-' 'Utibn1S~Y t d tsj,Aai''esn ''2di' 1he hypothetical class register. In both 

I 

'IM CHCLoe auna ei oppo ltlon t heir official"artink 
t'li 1i )i~try;regulatitons. 

2
' "~ffIjaa" aa"Y' 

a~ ~~ ~j ~ i, P~a. 'a""~' ~Z"j't 
a4~'f ~ aa ~ a~"2~-'222a,,' ~ a~ )x '2a 
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-W-IC St~~de'l ASie CIi 'eC1,and i h.I'11 
eli S ld ll~ '(1cilonl processav~pomoed.Nfl - coiiple 

es OCII il, h ~s fm I . Apairt 1b1am 'Ihieventli, -1 

promooion for margin1;11,0ecisihsellstlu 

. 2[hiCSe tie iidillp Ofnrle, Sheeaa,, Goizile 
t+a Igllnln]6eal 

l1 t cc agele teachers 
..i..otiol. decisions tas to b rfiCMntlCreter harl that of''fuind 

~Lle'lltspIothetica1 ldass lrstsYith respect-to ae 
ariOpposito regons)to what the leahers re-r. O 

0s11v encs nsn s age;<I'nksignuifinana)Culalwa re of the mfhiei Of, AIstudent's ige olyheir promotionmcij~ i(178 ClI ies:eo~i-geW~ ~ithFOIIZUM 
hypt l ... .......... 

areeif>+11slg

heni stu en II 1 leIIT t IcCt 

lle'teacher s sex is significantly reed;to pass'lriAecisions Male 
mike-relat,.tcacers: yIi orerpass+IF n tecIrs

MIore specifically, male teaichers make~sigrl c:ntl Iylole. pZts' deci 
sion~f'orI ilaIe, olId e I,~and(1 repea tinrig st'udenIitsIhaI do thIeirI fema Ie
collL'rgues In general, thierefor-e, male teachicrs ai e' les sti-kict the r
piromotion, pr actices. Tiinally,I iliugh sta .tiSicall') insignifican , te, eolder, more eHtcatedP and more experiencedl teaclirs tendl't6 makeY7 
el "uively more pass5 decisionsia i, -sexpliienced teachers,


11ii e
eneral, tlie,:ontext inl which a~jrrnlti'on decision is made is 
r ecitly relaitedi t t eoutcom'e of die duciion-Tle promotion pracrtttices stirve\ ccrsile -ed foul, C'ontc.- (ippeowr'ad, gr-a cl6'S~ 

and 1dU eisand the effect of t etsof
(iesuetand' teacher characte~ristics) withiin thds coItext ,l

i'Fail decisions. 'y,relative-nu ly n-ore Ims s dt i 're
Maide i IIIup IC-iaes and in rural egblTh5 fo- rnfini'-my
be exph+incdcby the relatively lar-ger nurmbei of sp ace7ins 1rp rade+,
C1,Ss+i66i le. to geater, wastage inii the lower'gr'1ad.es ,n1 other
Words, (lie Failure irte of'lower gi es is caru~ed by fewer atuauplcs>s
inl thi ex Cg+ide, 'rot necessarily poor achrevemen oln thle pa~rt ofthe
stUde~t~h 'Ii1 iIit~ eat ey fewer, lllace' invthe next grader ~ 

272A7?jij.~'iATrjires (eithei-de faicto or- de Jute1-) grdtilelow0 0ecestofi~~ 
relaiively"10- than his #rh'c' tipper-gi ade colleague <Y 5ioeSILtrCIhts 


So'S Stident'.4'rhibles riite-
nt.c With context variables (grade ah&d" 
reg 0o) i -hei2f.ects'no tearhier s pi omlotron decisionsroexal 
ple, the e(fcect of' itu denit'age is different li uriban ard)-rtal egions ­1"he 'SeleCti~e pr110110661 of*older StuldeicS fotund towas be:1aMnore~A 

I--', 
#i 7f ,,+ ¢ 7g+ ++++ +>+++:,+ ........... ++++ -L- I+ 

;~$ ; t+.>Pg;+'+ 
Z., 

A" 'A+ v ++ !A 'WA 



raed up r-acde ndllrlral )phenomenion, In'contrast, lhe e'
 
cfes Of le rCi haleristics on pass-fai ecisidn ak eala~
 eren contex e emr 'a].
 

Thei inreV 01 )OTO11 praCtlCeS has,"IMI _(L ' ts
with a inore-, 

'Cli et',oesin ptmics6 	 Lderying Fteaclets -,pass fail, 

prpc~sscharactrizeel 
a 1 Li o, tx l ra ) CsA I Itj0 aIinvesti ga 6o ns sI u d be 'und'eri-' 

T fde-tIz d escribe aand exp ain~t neactive ffects -of'smw 
Ile;1teacher, mnd contextual s onl teadfer pass- faidbarIbe oils 

tgieea e cts-f- a-chile%c.Aient ,in -)cfc-ibctinte-­

pasaal &cistonls, and to verif 'th' S c fin1d Inr S InIl arger qOIlLCtex 
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Itrodu ICtIon I 

dio Mathernai 

isbens~ vc~iaIrm undrstlan the­

I~th sPojedt'lh's een operitingan 

exthei eenIOt 0 
indNicaua 

ion, irvestigators at-S'InfOrd Univcrity V6qud4t'cira Ibi~aheustopomote asttd~t, stden'I'eIp'e Iuion, and dropmt,.-' oistuden sn wA scs reasnsw ask 
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c ell anct ons an answe as possible. ~ 
It withou saigta thciiifo 

­
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C. ExpILaiM: D)id No~ll glt;IdlIltt? _____ 

re yl an_ __ _ _ 

&. 

d. 

i lv arctt*XIlem-hIin 

D) III(IuX XIl 

.11ati his School.-

Itk 

Bi. FINAL EXAMINATIONS 

1. 1Lvc \XAIl giveln ittil cXam~ttii itts to) yot , Stutdenits ill tIle 

2. Old \(ms m-i ci e( a am n i nsb m s *If ml ex 
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4. 	 Do you give the same final examinations every year? 

5. 	 Do vo change the final examiations itn all subjects? If so,
hlow often to you change them and in what sutbjects? 

6. 	 Are tie final exa matiolls of all stbjects given the samc da,?in 

7. 	 If a student is absent the day of the final exalin;Itions, can he 
take them anothr day? Explain. 

8. 	 Is it. possible for a student to l),prottoted without taking the 
final examinations.- Lxplaill. 

9. 	 Have you ever pr loted a sttdent who did not take the final 
exalllillatiolls 

C. 	 PROMOTION CRITERIA 

I Ifa studlent docs not take the final examit n.! ions what can he 
(1 to be jr)moted'­

2a. Inl how manv sm.ject a teas (doyou give final cxa minations? 

b. 	 I ow man'v lthem does a student have to pass to be prolnot­
ed to the next gradu? 
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3. 	 I)o sttdents who fail he final exaninations have an opportu­
iity t tke them avin? 

.4. 	 If so, when (.an a student take the final examinations again? 

5a. 	 Are students who pass the make-up examinations promoted? 

i. 	 Can students who fail lhe make-up exminaions be prmot-

G. 	Besides the results of the final examinations, what other fac­
to-s dh, vou consider in piromoting or failing a student? 

7a. 	 Do y-ou consider tlie amount or quality of a student's class­

rool participation in deciling to promote or fail that stu­

dent 

1. 	 I)o ,,ou coisider a students conduct in deciding to promote 
or ail that student? 

8a. 	 Do you consider a studeint's homework in deciding to pro­
mote or fail that student? 

. Do you grade the different activities of a student? Explain. 
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9. 	 List in [lie order of importlnce all tihe factors that influence 
vouridecision to proillote or 	fail a student. 

IOa. Have volu cevr pnomoited a student who failedrequirements fol, promlotion? 	 to nleet theExplain. 

1. 	 Have %'ou ever been I1rced It foil a student who met the
rc(lIiIvinemils 16i prolliotiul? Exlain. 

I I. (:an you give soniC ex a illes ()f"h lactors that have forced you topromote a student who fiailed to mect the ,'equirements forpronlotioll? 

12. Are you the ohill one responsible f"or making pass-f'ail deci­
sionis? 

13. Has the school directur, ot solic other individual helped
make pass- fail decisitls? If so, 

you 
give some examples.XI 

14. What does [lie Milistrv of, Fdlicatii reqluirc o!*a student for 
you to pr~olole him? 

15. Do yoti think [fiat 	 1tie majoriiy of' tcachers abide y these 
rCqtlire lents? 
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16. 	 Does your school director have any additional promotion re­
quireincils? 

1). 	 ATTENDANCE 

1. 	Is regular attendance a requlirement for promotion? 

2. 	Is it possibleC for ,t studet with irregular attendance to be 
promotcd? Explain. 

3. 	 1ave yo CvCr promoted stiudenis with excellent achievement 

. )o yol have a minimitm iitl endance requirement for pronto­
tioii If so, what is ilf 

5. 	IIlavc you ever plmnowd stluIts who did noto meet this 
IinIMuhl 1 atlclidalhc 'irtlliiciiien " IfU so, why? 

6. 	 I) you lilke aittenidncliie every' day? 

7. 	 Do yon think it is important to take attendance every day? 
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YOUWlia vilen there is nlo regulr lss? (Forou-do06nOdl 
~caml~rih ield trips , dIiqtrb Ic s, et) 

1 Ic tc 

NI I-

9.j~~~~hichCSF u L,cdu dai R q ie e tM)zty~ ai"te 

[iil)"hes0ln EdICnIstyoff Edutej&ice reqjuieents 

~~~~ d eq u, I t cjua? n.Explih < i?~~~ 

prpaeaa an 6ba z primaryschool g du iiie 
.$li your. aniswer, preferably based oil your exper-ience)k~ 

17 

EAPPROXI MATE 'DATA FROM~---'

YOUR 
TEACHING EXPERIENCE 

-'' 

L. ]lease fill-in theile 10 0 V tables 'tit ilfl-r toiit s .I'posible, consuilyou-1976 and ,1977 casrcorsfyo &loigishveales_ ou-ss 
rdI.I.''U ] 

logrhv hs ecords,'-make a n ap19proximatiofi.a. Nilerf.tdnsin chiiof the grades youtauglziti 1976.~j 
- - Gritde.17 Grade, 2 Grade 3 Grade 4 Grade 5w. Grade 6 

0I-';Iiled F~­

iDroJpped out 
A 

http:Gritde.17
http:28'AI.DA
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1. 	 Number of students in each of the grades you taught in 1977. 

Giade I (;icle 2 ;rde 3 Grade 4 Grade 5 Giadce 6 

Failed.. 	 . 

liropt)ed out .... 

c. 	 What is the approximate number of students in each grade 
vou are teaching in 1978 who will be promoted, failed, or 
drop out" (Fill in tie ficollowinig table.) 

Grade I (;radc '2 Grade 3 Grade -1 (;rade 5 Grade 6 

Fai6led.. . . . . .. ..
 

Diopped out 

2. 	 Is therc a Maximtm nulmber of students who may be pronmot­
e( ill your SchoOl? If so, h1ow mnany students may be lromoted 
inl each grade? 

3. 	 How man' students per class in each grade can bc accepled in 
yotil school? 

Nliunbei ot Ntii11i I Of SlildCiIS 
Set'ionsil pel stm(ionl 

Girade I 

Griade 2
 

(Gade 3
 

(
Gade 1
 

(;riade 5 ....
 

(;iade 6
 

4. 	 In your school what is the main reason why students drop out? 

5a. Do good students drop out? 
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1). Why do you think the good studclms drop out.­

6a. In what nionths of lthe year do most cit the dropouts occu r? 

b. 	 For each of these months give the reasons vou think the 
number of' dropouts increases. 

7a. What perccmlage f*the studcents who are absenti for several 
months at a time return to school the same yearr 

b. 	 What percentage of' the sttdcents who drop out return to 
school the ne:t year? 

8. 	What percentage of the children wh<o drop out tiever return to 
school? 

9. 	 What percentage ot' tile good sttudens who drop otl '0t11rn to 
sdlool 

10. What percentage of Ihe .st udents in your school transfer to 
other schools? 
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oi fo-t IIIyig pages y'o LI j ildalass registei4 cnist of' 
IIv,
r c 


Students Assum]jIatl t grdsgrmfi Ihee 24 c iildreh are the
 
rcsulltjlng F-rmahie 


pato ist chide i n a 'class~a class cobnslsiig 'of' fictitilsi 

firAlmea _rds linen( andtIIfIplal cxmi a­
Fi~n ahshct loasl that, for 1n6oyou hlave no other
orI-

tt c S&f I ieg a e ',ci i fort csinFoirnation abouu.hese students on which t6 b,-se a Pass-f'ail decisionI].
 
Assumtihi meadl'C'iSe the child-enl will not1 1hayVe a ppq1rt0uIty
 

mto ta kcai make-p.eamnti necesbjctAi 

h 'st (Ilnt-should-be-­
medowhtmmren Lpromoted or fai]Odky ina Irkingp-,Iass or,failI in. the corresponding b~ox~es~ 

01ofthle list colln itI doCs~tloL necassilyhav6 to be ~l~'h~~ila'% 

I~t isipoita't. thlit, youi cralizeic ttll'thfinil gi ades in each subJect 
Sare Wrtten out to tw~o decimal places and that the second leciiiiiaK2> A 

~ be 'in Icled of, is such, thefinarl grade in tach' casell' napoia
tiOnl ForI xamle, inl thle Subjects where a student lhasaLarae of 

7..,athatis .ipproxima' mean grade. Do not inite'rj're this gradt
 
'as~ if' 1.h1C SWItui. only nceds one.lUn. eth ofI' a point, tc ass, thle
 

ill the cand-ce colun, assull that tle maxinum number of
 
class ciys in a school ycar is 180.:
 

T~~ ~~ I mGi '1 

:; 7} :''{(; Ii.' R' D.GR ADF" 'e'? .& :, [. } ''-++ '{{ "I'4, 

; + ; + +
 
k"' +"'-' :A- : +
" ' +yA "' + :} 5 + "¢t + sP ?IV 'tA':I~l 

N all ic Age ti+o !) +lli20'" 7'oys 790e 800e i ¢ "'. 

' 1.Margaii ta, 1+ 2 mes 12 7.,10il 7.50 7 .8 0 ; v ,::7.,, 0 

2,+ SmN< ) No : 120 i<ig8.20 7 790} .7,90 {j 8.6.}> 

<+g) 8.00No:L 00": 8.00 7,90 8.10 "","'' 

+ 

+ + {~ 7+ +'- A + +:S ++++++' ' ,+++++'+ + +- .... ';-
: ++ + i+ 

+m+,g :+ +++a,+++ ,+ +++ +}-+ P + + ! .++ +!++!: i,+ + ++"A"+ P:+:+:++ ::++ +++++' + 
'' - ~ +-.- l - + +++ i- +++ :+ + + +"+ '++++'++'++++ ++ +/" ++? # : 

http:i<ig8.20
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'Otl LIS C oI t d nt f 

othsl.-es . l erondotionSelect 01tfC students t hee prom otedth last coltii' oti~'l5Jl, an wrIlee studenits 

t h orde . .t arid . ' +sw .o. .f'.t~GhOOSlit's,. ~. Pb ad'Ra~u1 to be pro-:'.
motflLlsngtile same criteriaikis befoie' a'nd fail tile ot~ileisttidiceft, K 

SNamie ~Age Red (day-
C' 

]i'j 3v-" per mathec tLan- c-Sdi 
>.,yearI), nics

: T iiRD RA DE-giiage ence -'Stu d is 

IAIdo 9 No I20' 7.410 7.60 7.40j 60 

2 Ma I No 120 7.40 7,60740 7,604. Alba NNo 120 7.410 7.60 7.410 7,60 
5. Roge, II yes 120 7.40 7.160 7,40 7.60 

6. Mimia Yes 120 7.410 7.60 7,40 7,60 

+)I -+ :++3 ++'++313 +; + : + : + + + "; ++ ++++5 [+ ++++ + ++'+++; + ++ +++++:+3+ m + ++ ++ ++ +3+'++' . .... . .<++:S+ . .. .+++ 3+ +
3

):++ +++++ ++ ++ ++++ +++ +: :+3 , +++++ s++ L +7:.++;++: ' ++ + ++ +~. :)'+++++ 'C+ +4+ + 
Reasons: ?l +: ++(+ :+ ;:+!+:+:++i :i3+I ::+++++ !+ 3+++ ++++ :,+: ++ i 

+++3++++: +7++++++++; 3+3 :+++++::+ + : :+++ +t+++++:+33++:+++++ ++++ ;:++++,+ ++++++++;++!}i :+ !I + 

l+~CC'';3++++;?++ 0 + +++;++/++d +;++ ++3+++++ ++ +++. + ................. 
 .1,A 
- C -' + : !1 G+5 + } +++1+ : + ,( ++ 3 + ,H i 3 + + + ++ +. Ii 

' C' CC j C,C 
' C 

:+:++¢+++.+::+3++:i+!::++! +;,3C)'++¢.:+ +++:++ 3+ + ++:++:+: ++'+++ , +3+ +. 
+ 


CC'+ + + +3 + 
 ,;3: + +, ++ ++ +; + ; . / + ++ + + + : : + ++ + ++ ': + t + + + :+ + . + ++3 

; q , : + + + ? ++ ++ + +'C 'CC-r(C- C-C-.+ 

'.Cd.C--'C 'C C:C-', 
C- C C- ; ­ , + + ,¢ ,+ +++ 

++C,'C-C:+3 r+: : ++ ::3 . ++ + ;:+' 3 +;'?';CC A ++,+++ 

-C-C- ++C- + +:' s++CC-::C + 4iA+ : +4 'C-C+C 


C #+,CCC - +,3+:'+ . ~;;'C C "AtCC 
+:+C + ++ ; 4; --+++C-C-C- 'C-+ C-C C'C:-C-3C- +++,:"+C-C-ii ++;+CC-4' : + !:+'!i ++[++ 

-, +2~ 
+-' b +-::++CC:;:+ , , CCCC++C-,C ++; ++,+ C +++C++ +, - - ' C i ++ 33+: ++++++ +++++++3 ++"C-+i+ 'CC-C 
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Nae 

I ab1)o 

2 Rul' 

Age 

12 

10.1 

pe 

NNo ~ 

'Yes 

d' ~ 
jy. 

perMai -~year 'matis 

120- ~740 

1<20~ 7.40 

1,Final grades 

canS,-e so, ie 
giiage , c stde 

7.60 7.40 7;60 

7.6 110 7.60 

Ix___________ 

'Reasons:~ 



.a,'-,. ~ - 447 

~~ 	 a' ,a,4' 'a.ode/s 
w,-4a. <*a'a~ 	 ~ a..-'aa~aa , ''a, 'a y'-~~" 'a<aFr~ 	 amtmpl:cI ola'a'as 47'- 1"-"-aa... *'..~ ~I~P1vse4dels~awild~i~jj~ dial the/actor gn'en the mos~ Aiposfailde~inou'-~	 'a 

i~ bid d~z:'du~tr ~oncern is with relatwe adilevernent rather 1/ian ac/ueiemeni inabsolute 'a'-' 
'a"' aa'aa'aa'a9~a4'a'a'aa~iy ac/lse~u would hay ioarnpace on.a'a.Pa. 

~ 
~ /iiPc/i~ipter'a'~eseus a~ulistanttat"' thea~ 	 ~ "a' h'a~a~'~~4' ~ 

~ k~nd~ofanaly~sJ'of an lndep ~ffi.l~iit d~ ~ sa~ie hypothesis	 ~ 

~'a'a'-a'a~~' 

'a~'a 'a~%'aa 

'4 'a '~'a)'aX~.'aaa '1
,,'a.,~ 'a'-J'a4'->'v~~y'a'af~'~ ~ :,g,~"a'-'a,'.:. 

aa'a~'a 

A'a'a'-I'a2447' 

~ a-a-,~~'~ 'a'a~a4'a' '~ 'a, "4~a'a~ ~4 a'-	 ~aa','"-'-~ a-4 .	 1'aa,'.a 4'-'-.'.r7'-.,,'-,a'aV'a'-' v- 'a~'a'a~ "'-"-"- 4'47'a'-aa~24'-"~V44~'a 

aaa'a' 'a' ~ '.a,,'"a'>Ka a'-" 'a'a~~ 

a - aaa,'~ a,' 
a' a'~ 

'a ~'~a,'a'a'a''a 'a 
4'44 ,,,aa 'a, -~ ~. 	

44 
a 

'a ~ 

"-"a"'' 'a 

~ 	 ' ... a . , 4, 'a a'a'a~ 

La. .'a,'a.,
 
'a'a'a'4'a 


a. '474' '47 *-' 
a', '-'a'aa*"-4'a 

a. a a 	 I 

a 


a.~47',T .:~ ) 
 4,a 
'a()-,~ 

a 
a "a.aa4a'a~ 

, a .~ aa 


a'-'>'~'
 

a'a4a a a 

a a~
a" 	 a ..'a'a '-a aa .~ 

f4.44aaa 'a a 'a 

a-
'-'a '-"-a 'a 

j~ij..
'a 'a4 

a a 	 'a 4 'a 
.4 

'4aa. a. 

a S a..-.- ~44'a4~.'a.a',,~,.a'<' 
47,.,... at'a'aa.r'aa'aa 

a. 	 'a
 
a a a 'a fa - .4 
 a...a...~... .4

,k~ ~y~
4 'a ,~~,~-'a'-''aaa'a.-''"'a.,. 

4a'a '-4 
.aa'a" I.'aa'aa 447,'-..'- ..'a 'a ~ 4''-"a~ ""aa 47 4*.~*.'a . 'a,4.'a*a>4a'-.''" a ,aa'a'.' a'a4.j'a'a 4 ~,'- a~­

~ 4,.k4~4'aa.~a'a,,aaa.~a44-a.a.,aa.a.'aa 4
~.a.'a.,'a'-.aa.,.~ 'aa'a~ i'a4 ~ aa,. 'aa ~.a'aaA.4"-.aa.aaa~.)~aX~	 a~, 
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AND" STU DEN :F1L E NIlCARA:GUA:
 
A:,FURTHER NO Ej
 

D FNT.JAMISONi~ple&hpternctrseatas
 
-5,'~Ti)World Ba'LNk' ~ Th 

eFDAGOGICALmITERVENTI0NS, such as [he Radio Mathematics 
. qarojectn- to affect notOnly students'
 
learning;- u also their attitudes,&hi propensity to be proimoted
 
from grade to grade ardeevenperhapstheiipropensity toaremln, in
 
scho l an, eonarlie Ppe(Jamison1a978), observed s e
that 

f.'r aevaluatiors he a' d these, no 
utcodsaht eEomearningofa b assessrent'oftew7
 

inpacLof Ite IrjcYeji d~on i~ts effedt"i"n student fa']iure~
 
propesityUsing data liinnesary
fromtile ptor oIplenentationWofrthe 
radioinatile matics lessons at the fir'st-grade leel inl 1975, 1conclutded' 

-a'netkn m"b, , tehoeWrl
 
improved


-~dents exposed to radioessons were considera)y less lik'ely46to4fAil-6rSL

grade ~irie byqihncecnrl,af 


-in.large parl becaus.of i'their nathsmacs -competence estu-­

h jrb faire for students 

that esrlpor MtjeatiTeauthor is indebted to Edward i, George a ii-arbara Searle for valuable
 
conriersations concerning this note nd to George' o6rs asistance w th the statidca
 
analyse.The work reported hetc was undertatken inpar ' of~wrKc
 
.Bank rescarc iprojetP6l., inEcnmcs of'Educationa AlidiThyws.

ijee Ihercddonoarethosec of the .Ituthor adontnecessari efle'ct'tlioSeof die World
 
Bank or any the oi-V.iO* tio
 

A~fiSee Searle, Friend azidSuppes (1976) fora description oflthe ~Radio Mathelmtics
 
Pr-oject and ~F't :methoods of curniculumn design ad lesson preparation hatl were~
 

il iL I ­

http:becaus.of
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etimated probabilityatsa.3o3;, JAM8iSON!t for control studentsmt'. 45 (0:219) 
4, 

V 

Sentpaconsttident 

thsvomiances ~~ ~~f rvcu inp o rerthomineherisiveiyotheh atr e e 

pgOnt 
,ensjjm:~~'ia~eiycmntandmL,seaieonovy,a diec enir rn eseifator 

'sa e.Gatqitdeo s the effect of essns 
-'influenceftfo radile. onfiue nt 

like;'ra'th on' h s ummafr'vest'rl:'I~fc"~ ""JV~ ~j~.~ prpenit~~L.az'4z~ureL ,ffetL~zoug 'X0~ to radio­ts~-4nuence On K 
tiala sl sen ieo au nderStainding of te mechanIs, and thethers ianths 'iumty eal andN~Gald (] 98 ): ern ly on'the e980 
"' Istttefo anden tl Sievras i cl i g iss) Thoens 

aciee~rcdi andi'cnadrco ramentfet ssiie Iari cletin-The at: e . . o iat... se...adi.: ! n l ' i  tatoare . 
r; ,, ir" ...t4 : ' ' Wes estuaiesfvhal*dlt

._hematisoestliat '~ ;iM' :was unduriakb 4444"' 4: 4'4"> 44,'fdlea i(erle 
44 Im a to lu e r en t ,,T a NI TH. ... ... .. , , I<, ,', :' 

-4>' (Gere;,n4n ~ la~~ m a Tssanana~ ta d r de e' 19orgde iyerl eguanJ 4 - , ... -... .........
- .prop~ lenino, ad .4fis, panerndG~irct eff ofalre, (1h h..... its9.f~e'c .oIn vrialesfi *'*s,in di ''aweTo l , 6 ngf,-tof ',, m.4sLs). 
th eg aishi,..... m i.teinp fempconc lessonsSudiesn tteserocajed 

y,and givs their' nins a'nd standard de'viaitions. Data are ayailablefor!i Grades Iand 2'for thell 976 gj001l yea'r'and for Grade 34for the'1977QK year.Thedata For% ev'u'to'useu a ro te uatife r v*aua i'oadio h.school :schools., radmyasge re ~­Sceiv'e radio lessons niotforth 'first an ebunot 
4foi.'rihe seconid 01dcA eac grd lee, the stdn' 

(1979) fliteaor n the' 

Aori 24e res of fAmlercand 33ptintNirs oAschla and 6fsmocutt aunt o ­
v ,olmerovid mre leL~ol d vAf uad~nWofth'fador inflencting lteahest' 

Thensequence diferen tonto rciead 6NF o( 8)li~ ie nu 

the First-grade level was that, the curriculum was developed and pretested in 1975 in ami> 

. 4. 
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JTIABL'E 

,0 erall:Sa plc Statistics of':POST, PRE, and. ADIO,, 

Va riable Definition-, Grade WN MeanU SD 

4 R athemdlltlcs pretest 1 54 2096 4.6I 
rScore r2 776 5,6.61.'1 

3 536 77.36 10.26 

RADIO Iifstudent is e' .484 

0 otherwis 3 965 *599 ,191 

POST ~Mat hema tics posttest 1y,4882 "46.67 14,97 ~ 
p" . scr712. . " 2 "' 79.69 11.16
 

PRc 'Mwenpe 1'.' 4
I. -


FAI I if' student fals, O 1 i, 9563 3 2l a 

4434 3'4876 .177 ".382radrioes 16in6 clss,3iSu 2htti 1,9 49 

I-aiscolessnsh receiving the broadcasts 'for inrtnerther firstii 
year'of' the stuidy. "K ~ 
'~~Table 2 compa.res "the mean~ alues"'of the variables PRE, POST, '"' 

'and FAIL 15or. the radio aiid con'tro gr_oups.1 The 'highly igniificant%
diff~re ce between prts crIe for, the radio"and control gr8oups in :v'k 
,csecond gra underscors': the-onradom nature of the trea, 

' assignment' at tihat. rde',evel; the ner equa it ' '...
 
scores for Grades and3suggests that the randmorizationas fairyd '
 
goo at-, those Igrade levels'Two cleay f
Table2.'The first is,that radio students" 0efrAmc etro
 

h econdograd.grid,
Spseas 'has consistently beenfound- in project ev'aluatiodns. The 321 
,second,,is: that 'the fa rirtes are virtuallyideiticai for the two
 
gro-ups.'Sin ce, t1 ere wa's randorn assignment of school4 'thtiadioa~"
 
trcatmen t a t the -first- and thii'd-gr'ade levels, itseems reasonable to 
 ' " 

~group of schiools to which-there was (nonrandomily) assignedacmaio gru f' 
~schools; iii: 1976 the revisedcurriculum, rnatcrials, Were evaluated with arauidorn"" 4asinetof schools to the radio condition Thus, th 1975 first gr study of failrd

reportffd inJamison-(19,78) was based on a nonrandlom c'omparisox in the curn-cil~iii
~development year; ithe1976 first-gradesu( 'eotdIe&i'osdo adiI.4'4
S'assignmenit and the ,revised currculurn. Curriclm atte seco n ad third-radc 

'4C&Velwe"re niot revised, but 4by I977,,,whcn the third-'grade curriiculurm ;w_;s bing.~~4'eveloped there was random aSsnmz of'chools to the radio coniinee inth 

'4Tis analyiis se ont ubsa i pie of the data, described iniTable 2, f'oi-which4

t-here were no missing values for PRE,',POST, FAIL, and- RADIO.~~4 4
 



-228, JAMISO ' 

lf 'fPOSABLE'2 M 

~ inRadio~and ro 

~ ',nVariae rC nto4I4 Rf,,Shin i 

PRE 1 615 20.76~ 21.26 -1.42 
2 606 57.80157.5770 

3 '100~ 77.86' 77.23, .61 

POST 1 615.~~ 39.44~ 53,38 >~-13,281 

N ~~;~ FAIL 1~ 61 .23 :. 224; '.23 
t42, 184 ­

606~ .136 .131 ' 

T i. 
' meanis between thle. conitrol and r I-'S rI9 4 4 

a-1ri thet sIadsic for testing the significance or the diference inV' 

'~<,conclu'dethat radi s no net influence on fail Liexates. This .io n-!tradicts my findings front the 1975.Frtgaedia. IC-al'0s~he
Po f r owhl e~ w en a o ls - " i ' I gd ,tdatprobem wh~rdioi o es , o r o wh, having thne strog effec tht-it dosanachievement, radio hastiio apparent effect oliIfailure rates ,r",'AThere are atl]Cstthme plausible exp anations forwhyrdo' 

proves the postcst score withou rdcn failuiertd * 

'[imefrac o'tuct nnathemnatics,- as! meabu6red bthevalulationl POSUeCStt iA6.4-fWhIC 1the teachei s dlid nl.knw)iis 

>, 2. Exposure.to radio, naic le6gislhas the ef cf~aip ing
"-suetperformance in in, inicoila cost iot~her -suibects (Clg. by educing t ieittime or ateitn paIdte l'r 

sbjczs), ,nthis line of thinking incase~s in failurc rac, rm,'ti~educed e
~perforniceln otlicr subljects wvould'offset redic tionfi-Coim provcd,~--~m 

Eaithera3.,Eitcrcxpicdy rimplaitl, iachers have in mind ati-"'pi 

~~ performnatce in inathemnatics, .~1 

-xlirygirgiade level r trial)nte
faiurherngs simplyrfonvineot6 lsneir~.. goes uj), Icihrsm~-a~ theircuwf pini. o Falure to maintain 

-,,appro Irnu the, s'tnle fil tirecprcentage. ~ " 

SEven vithI che 1975 firi-gradc. dama, the failu're)-ate Col' the radioj students (16%XKA %-as~ higli'e' The mutltivat tate .anazlysisthan for (lie ci-onos(4) of failujreIdeeriniVn~stsorrctd for the fact tlat in thl 975 nondoie tdI Ihra(dio grotipha~-~systemadcally more of thevaiour, charascteristzayincreasing faa~poaaiyatr~1cor'econ; it was riiind that i-adio had a net neat" efec onfure propensity, 
44 44 0 



Uifortu nately tht projec( Iaked resourcetogather data on stu­
dent perf'ormnance in-siibjecLs other than mathiematics, sp assessing the


second hJipothesis 'is~diffi'ul t'. Hlowever, tile First-gr de fa-il ure. rates
reoted iin Table 2 had beconme aiaila~le bylt"' 7~d~ugse 
reporeth ora Ser fecL4 f ra ationatitc-1 7,a sue ~ted'. 

essons th SAnc amited effort. was made­
tie projectlessons ee evaluated at fou
 

gradie levels in 
 that year, and fo second graders, the ealuation

ifrludedadin,itifet. tt.-Sear.andGlda
s (19Q0 

d n eete-en i'e'perf rice o thettradio t -4f dotnt
 
cono ughT -this*limitedtestingis scarcelydefinitive


does SUggS that the secbn hyptisis aiihn equate
Sof2 why radio, does notr redu&e fai ure" rates. The next section lok
 
ftlermat thle, determinats o fa reto assist injudging between the
 
fi and third hypotheses. sith
 

F,"-2. DETERMINANTS OF F'AILURE 

~,'If.radio does not reduc~e fail itre'rates because the4 pefrac f
 
students on the mathematics posttest measures nodthing relevant to'\,
 

'~~ the teachers' failure decisions (the first' hypothesis), thlii theregres . A 

esions predicting failvue) propensity shouldshow. o significant effyof. eiatheiradio o'r tle. posttete s'coriei~i If, t oerhanddzhigher2, ;
4rsudti explanatsetionmmepmalfii4-'posttest'scores ower ; failure probabIilities, th en thie e't'o'" h""f 

rai ie failure regression must be to increase fatu re probability in ~ ~order for'tile net eff ectof radio to be near zero afte r a 11v '16ri
 
'fai trredci ng effect (through the posttestscore) .This' would~bA~~~
 'consstent with eitheri the. second ortetird ypothesis'-Wtis for thisK~t~4 

'~thait it is~important to decompbse' the effect 

idirecLeffect thror 


gra"com paorsansceacross fi'd'rt its 
-eanrd its direct" or'ther)reffects' " 4

K 'Figu~'re I"illu~strates the4higl i ' iidmdel'hat We LS& to4 tohis.'TW~he exper'imenaI .(ie. rn'dom treatmnent assignmenit) naturof ile'
 
-dat 'f6r' Grade~s] 3 leitim' hs sip o
+an I tn ode
 

tiefatha eorges~(18)analysis usingaab i6adrarig "o 6'vaiiates: 

z.ildui. cos t these weespecifications overiap.,.4 

&
 

'Tables33and 4 present, the miain empiric ~ii'ig;Table 3 so%~
the determinants o stet score,. and Thow,'M~s'tthe l~i 
analysis of thle determiinants of failui' re phiy rode~o ai 
tat IecomIparions across'gIide levels, tlie pre- and postt6St~s're s fav 4 4i~beenstandrdized to hac, n astn'r~eitoi6
 
o.neat each grade kevel;hs stnarie var4iabesare labeled SPRE"~~"~~
 

'2T.'4' SPOS ''nd ' F, 4 
4 ',4 "4Ai 1 
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FIGURE 1. Simplified model of the dterminants ofstudent 

Regres io Determinants­
~of' P0Sttest Scores";> 

Ind I+ GradeIndpendent _____________ 

variables 

~~ "~ RADIO 24 '<88{ 68 j4i<~~ 
2A (14.9) (4.0 (8.9) 

S P R E .5 0 ,.6 6 . 0 4 /V+4 / 

''A''' 	 + I;:+ '4'A "mi a 4,++
+++ +++ "A ,4 4 +

R2 	 51 44
y:++i + + :+;++++t "Al"' 

N615: 606 460 	 ' 4 

'zk Note. I ic,rcgrcssons, reported are, ordinary least"' ,~,
4~~~,. ~~squares estmates; of inear speaifiatuons in which the i "-' ii
~ '-<'A~ ydependent variable, SPOST, istie standardized post A~~2;2;'~ ', '~~ test score. The Istuis,dc foreach rregrcsilon coefficnt 
"4- ~- 4 ireportedin parentheses benathi, it.''*-'-----~--­ "~-> -- ' 

-"4,' '4 -'+ "+' ' I-';­



TUDENTA4LURE 231 

Rei-ession Determinants-of, LEd_of-year Failure 

Iiidepcndent~ 

v~uriabk. 2. 3 

A B A B A B 

RADIO -.044~ 1.4i64 036 .609 19 7 
(226) __(5. 19_, 15) (2.2)~-82) ~ 19) 

SPRE -.28 -088-.088 

pSPOSTi~ .4~~ .818 

v'Co IIS (,ant~~1 20' 2. 7 . 2.36 -213 -2.3 
2~x'ofs7'"'' 

' ~ v ' 

N 615 615 66 66.0 0 

bNote. The recLgressins repurted are maximum likelihood dmaeofalgtsefido In ' 

'.which' the dependent Lvariable, FA1L, takes the value I irFthe student -fails at year-end and the 
vLfialuai he or sh ases. Th smptotic t vatlue for each regression coefficient, amneasrori '~;"atitial'i~~cac~iYe~rtdmparentheses beneath' the eoemaient.~ 

~ ~Table 3 shows more clealI-,' th~an does Table 2.the"strong impact of ~ 
k~the radio inthemattcs lesson on, Student.'acl ieVe ncnt. nre..effect is~ 

~i~nd~j~dde~1it1nbe ter,rlnii rades Lad 3, t le' npYrOVements are Ai 
88reao spetv . car eanidGalda( 1980)

an&dGeor6:(1P90tratthese Matt f ir ,er in~j dti'- '~ 

grae-lC. it shoNwS< (in~ the c6,IiU n s b~e e t~ ai;;

Yalone on ai pnil nte,,''o~n~tsowsreefeto
radio' an p e prpnit;i o ~ f'A c ndhe hc'ffiil i p ratest are aCou the sa m i' otill~o ste shihrt0 

't e,,h'A 'i the:f~'B ounthraicofii'tsre' 

la~rger*L than in Lthle A column's,,' fGradesiLl'and 2' they, forl are
 
positive and statistical ly sgicat1For all three grades. the,coefficien t
 
onSPOST i'tnegative'a ~ttitcly.ip thoughthi'efcts

substan tially, laqrgerfor. Gr'ade~s I an'd 2,- thus, hghe'r thes'o
effei-

Smaitics performance, as measured by the Po'sttest', do "reduce' (and;~, 

http:ttitcly.ip


d - -,,,,rather;stronly)tel~eiodr~ttesuetwl efie h~e 

nce ra Ouwll oi tle s6nd-grade Spaishts as'
[CO n t ~ro t, ses ­a otrid tsem irnproable that the second hypothesis iscor-~ 

reTh..ie'typi esisaoi~, Iausibe:Wh~en StUdentS's 
matlnaicsperformance improvedfrom exposure to radio their 

teacers set hgrstandards, and thkreulted in little ne change in 

lb 5e-;~shovs -resuhIs' of-calIci i n1s of-theC- tot;aII (dire..iu...r ' t... ;~t a snd,atde 
reancon on faure probability using'the 

"Lions.reported inetheBtcolumns and 4 Th s , 
possibletherates 'tfralt e s etimateonntrllus'r 

radio and control groups and thus provide a superior etim ,ate of:tle 
tiue effect. While ateach grade, ieel tle failure rates reported in 
Table 2,favor tirdio gro1ps~(though by lonfly.a small and: statisti-~~~ 

alyinsignificant, ut the stinate,h failure rates in Table 5all
 
fawvor the control groups. Again,. howevcr, tile differences,,are very
smiall-leidiiig consistently to thle conclusion thatiraidio affects failulre 
rates only negligibly. My earlirc~ findings-that the radio' mathematics>>;

<lessons redticed failuire rate's at tile fi st-grtce level in thefirst year ofX 
the project-thus fails' to confoim to the patt'ern of'ieSults reported 
.cre.. Possibly tile teachers of' the first-gradeii radio Utdlets i' 1975' 
were atypical in being less inclined than the average to' laintain:a 
constant failuire rate when mathematics p~erformance oftheir student's
 
was imp~roving. 
 .2, 

EffctsI. of' Radio "a ~ 
on il Pr'Ki I'"mi ilureY 

Fiur.IULprobability 

radio radi 

1 .186 .199 ~<, 

2 .0941 AN 

3 .078 .097 

Note. '[lu sos th si 

probiituy tinder the. assumIptin 
thapres coresalte daistinu in 
tepopuliJon aisa l iolk in ilie sarnu.wayas they are in this.sa pe 



Ths no psrenat e oi theuge6n ale Ra iNi fi tIin 
icsProjecdespiteaitss'tonsaoabe nefc nstdntlarigr 

manh c s ita~Imantna tms'i.olsTe o tuamied tre p:rileexplaiu ,isiianfluence c s c w sthe -enrarne 

2.' npparet er t hectsnee h e itrt ratoesa. 

laem s 1at1'at t ctraagthlir
 

: le toreali t s . .. ts l.'
is ec ica o littleEx lwos~e,tadiorltema nnlessons hs teragfe peor.,nl)-viiiCo 
aaeiid:acsproiton ie orns cragasiase 

and~~~~~ elsewher ithhisir e~ie~~rpe 

Tathemat eriem epudiate t he tstg epatod 
Wholeenhation whlaiceYi nfas1nan C~yase averageib pe.-fW ancco 

r r prforlmanc 
plmatntc n(E ar~ : t

Thefverexposred 'I~-w ili'tredtrio"i2 ngy redatis thecfis xplaatio
her staliacdls t epord nthis iesltd i little et caga i 

s K.r,&Gaaonlev wcacs irooiny aseIpsis in Ncaun first 

,taimuae.~stunfoi al Scl~ice,.tner-ef r , t'ufidsnipersitmanc rnstit 

h .Matheematics,& pr.oved ron~exposre theefc' Radio P rojecson,,_hi 

In JFi pB. Searle,' &11. Stipps (Eds.), Radio"
Malli~jel1i11ic~ri" Ni~irrigua.Stanfi Cf StnfoidUicsty Inite 
for Mfatlic'aticl Stuidie5 in the So s I980ie'ce19 
HaddadJ~L ED nEciionaleandeconom f ftecLRadi latinnitioiandroeetton -

P.ialsJsc~ lreae J. FpindBB.Searle, (Ed'V& P.u l sTie Radiola/
W4Viai'g 1976n Nicraga.St fo d, Calif.: Stnfr tiufsiyr 

5/ 'Mathemtc l S iie s i the Social S ic( l78 

ThS-ule.B & ldak'.K - _ 
lessons S civm n BEs 
Nicd i a 17 ,ta 11'6 d,a iiw f,: Stanfiiord,Cali, it,',Ian strdit frS 

1).S o wene, &Jrriend~ e isT~rt 
dwJuia 

Sinstiute t itliemain' il StudSi. in 197cal. iecs18. 

-Eds ,Sano 'C i.. S1 
a -d lfl nv 

'siY Iit_______ Nah mai'lStde n h~ calSines 90 
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2)34AM ISO N KK 
sca I cB., Sh an~, G Z~ej &GeorgeL., Patterns Of pr'01ooioni andwastoge 'or, Nicaraguanrit-grade-stdentsI P.Slppcs; B. S~aleI, & 4'J.FrienI& (Eds;)I ThcRadio Mfailematicsjyioc-jNkicajragum IV7497
iStanfod;:Calif, Sutnfor Universiy, InStit(ute O-11t~l~t~1SLd 

thec Social Sciences , 19C78. ~ 
SSearlc B FFiendj.,& S- uppes, 1. The Radio MathematicsPr7ojeclt 4Niaaagua,1.9-4975. StanF6ord, Calif.: Stiinlbrd&Univcriys 1Ynstiie folVMdjmlatiX

cal Studies'in the Sociial.Scie'ncces,'719M ~Yi~ ' l~ 

~ ~f trndsand k~ttr~siqm+arjii6n kealseowliy educatio* i~it~.td~~ 
rens d ~lmilon nddropout Paris: ~S "'Ofaltr~.i'~,Syttcs, A98011(Foitc' _______Y,______o 

n 
n . 
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Fromn th ebep-nning o the project, the radio maIthIemautics les soils~wre Wsalvehicleforr.raching MIfdents it) their schools, nut in their homies, The lessons were inftnded to be takeni~~sruentaly,under dsiierisioinof a classroo6teacher who inold Owo itihdiaioteacherto,Pr-esen a comfpilete, wllroun~ded Plogram of mathematiiWjnrcton, within, a fOUalschwoolseltng., hic leedsf 6f acasual listening audierieJ dehe shoo~ls, with diverlsebackgrounds a'fewer inetvstofollo he~ coplete course' irstrudre.& * 0ines1 we coreeintalynt-dr-sd,~Atn im went olo weewnbcm~awarencesnl thalth lsions were acigaoi t-Of-sda ool audience. We reiceived several leittr f r6 ii hous~ewivesriho 'nclosed workpapets Itheyhad complted during the iradio broadcasts. We heard ruor ofalrt edrwh al'ktetogether all children iiihis eighborhood whoi wereot in scho olse otetutelafCP;rop-ams on has small radio receiver, One tea cher told ius th l ohooasuenspjciiligdt 

Th &knrevidencPompt#ed,is to make somte alterations, aourlessonfor,..tti in Grades 3>2'~and4 (seechap. 2)to accommnodate the oiu. f-sciool eadience, eve thugh'we still had,no goidea of the ex,nt ofhtdil udienae or'whether thiey wre rigular or casuail lsteners.~'This chaspter reports the resul# of a s'nall'sirve ofdiat unniiwdbut uelcome home* audience. 
Untcite 



,SURVEY. OF THE'-HOME LISTEN I~NGAUD IEN'CE 4.' 
OF,THE RANDIO0 MAT E A ISPO C, 

A N 1) j-0 

bytile fla, in si :p 

CHA! nyi 17i i-iiaiiscol n th W o,TEfresent rls 
-"16 

' nhinforma inetigati6,onl toe 
tesilseand otebd; Il~& rists ofa lhoisen g er-vof th'he 

Radiodfu~soja' Nad~nalamon'the, topproadidfs-o , pro,giI-rm, a 
10 radio sations fortreNainai qu3tionm an&diriswer sh~v;'i~nd
 

''R!io tIeIlIICs"11i*jcc'es'sons'.T1
Tliu ey c-awuct& d 1) 

N~iii'1978 %'Vts0-"dosiin
'c-1 oein :,siCsrcth'u~pI~"V~e repal'if ationppa1)t het ra11u"dience ilntile cai , 4 

'Thes'twdrds: f evidec abu Formal liste ~~vtd.
__'C~lb0L lltf IaIr n g m tiatthe aIdministrat0rsi~of f 4ivsiatsize~p~r'' 6cC [ tle~&o0 

llisteniiil audienic"Ilid to.compare the nhumbers of listeners inlILI-1 
comfind urb in CM nitics,in lowi4lr~n'idle clarieas, andilcommu11Lnities i'lih experimiental schools weie aid veri hlot'l 

Calte&. The Atudy did -OI SUo'Vieg'dmethos ''"~ be 
interpreted'i'n" t'K' o ueigh'fteousgsureyig mtsonsol 4 

i. Tile geogriphicmidl ai'rcas sampled' we-C not raiidolilly choscn l 'l '
 
'2, Th~e homes itlin eghoho we're not ranldomfly samplled';
 

tile radio lesso6ns that mighaffect hom1e hstening and il h~weturn to U 
description of the~ S~ve and I- Its. Ph 

~"~' 237 
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I~ T1 RADIO MAT1HEMiATICS LESSO NS'fE 
''The radio madhematics elssons forI fir-SL and second '-raies 6e 

, desige oeyfoflmj in-sc1hool rise;: 0CoeUetjuuy dhese~lcsson's-' 
are rot etreyaprplt for inforll -1Use by aahome listening,,,;udeeroi xiIe frrde~radio lessons require"iStUdents- to 
use lvorkshieets; theC parks of 'the lJesSon) th)at 1iefer to exercis'es' orl'p)ictures printed on the worksheet w~l eo little usetoheisnr 

othae11, orksheet in 'hand.' Althoulgh thydoknot1requirie wvorksheet[s, secon'd-gade lesn frqetyrfe o 16e
an~d' drdin put on the chalkboa d fie teaclier prior to thera'dio 

b--,~adcst-tCs~eeicies'ad~rang aecopied f~a tachers 
*--­

ginde''thatotkC theFprojecSUL)LegyS Onl"utI, 
- whInch~~ )e ldenta 'scaihs Iere~~ 

o~rgtelos tiirding ieorsme dio lesnwo h~~ rd nfouhd~erdegedtoe el conktaiedproect bthg class t 
troitaid~nrsnd ofithrlis'rgateer ulue-thIn wI'horad upan 

porting-materiails1 C'~
 
D'h'igire pcijco
D 'of th U-eAugust, 198; lesos o -H ou 

grade Wel- br'oadcast e~eywcka onn codn oieTllowing schedule,: aeIa :0 Gade 2 t83' r(1 al0 omc ,Giiide 4 at I11:00' V"1 

SAV~MPLING~ PROCEDURES? 
wlesi~'yias. comuniei h~cconlucid, in iarnet 

)7I(prIvines)-of' N1ca'agua16 Itl Miisaya, Graitacla andl Managu a tha t­ci-'IccessibihltyaI.IiIavr the lir~jetsaff'f, i~ldifi-11 tyjpe 1of Icomiarisonw as. mIIade ;in- each' 
eatmeni. Jn Ma,,sa"a ra'comparismij was madle of commniti es''in'~~~r isan experimental school an those'ii' th shoo' 

~did not use radio lessons; all of thes ci''uii arrua anVoe 
assm'Aloititeith "' '1'iid~~ih experimental' 

~~1-i~scho~s~wee comared~btit~theseIfix'd- mniddle com munities were al&b~~and -lower, classi'Ir,' Maniau k th 
I' * A' ~ - * a re, n oe r e 

J'II .~communities with e'xpicrimential'sclrolsSAhe comparisonwabeenmiddMic.;i~ass, and lower chass6 
h V V. 

g'I o'~brh16c, 

1,Vrksee' Will b~eused kiss frequen tly
)6 e 

tr~i''-r er-dipesr;Se~~~~~~i6 an li-jend, 1978,.p.32.~C '~V~ *-.P~.~l'VAIk I~tfI4V~ f 



"8UOU.F SCdOO L LIS'P'ENI G AUDIENCE': 299 1 
lFrUeS1d1,acmm~ on1 borhood was defined as te" 

group o homnesao" da'cllf, oiinnds~ee.osni 
t~wo-,step processAt a oexasti'e list oC eligiblecor11iuni1ties Z 

ge school "na~nes to idlentif$ the communities or 
scos Sl sconsistedo1rl 

Of, asy in'cludin'g both those that dida and thosethai did not use 
dIoesoI. The])' t 0rtIhIre,, n A1doMomunites weretake 


from eaIC list to 17on11110hC apprOpriate isubsaiple.
 
eTable
1'sumariZeS'the characteristics of the six subsam
 

ShoWs the CSi Wf ThhTtable ntroduces
fnuiibei 

mnemonic deiforid thatwill be used in
 

fisLsu saipe,,,-laeledRLRis­
~ roncaschool that uses radio lessoris
 

(. II aes o-urban, X for1 mixed'middle.,
Usad r~eiihn 

, ca+s, M a with
l d ;ioW ,fon 1communities 


s'chlools ta.do not use ~radio 4 'm~
,"P~~~yp
~Becaui e ua was~knot part of.thC project experimental area, its,con~rLIIi~es :are~j d eieaenSre soe 
some Nranaguhoolsdo e. tsu
 

that so 1' S sa&~ r heda'tc
oin the 

Th e' n iber of homes surveyed in eachcommunitydepended 

p acticalconsiderations. p rincea 
g m -eonieswere sampled 

)allotte on ie od 

;commumty' 

~ ~'~ " ~Nu ndiic o wi ccChi Iiactca Istic~-louseholds 

Rml [q. of houlsei6Ids"' 
13 Miep nt ' n " . ~ Location SES' rai <. 

IOW Ridan'"Rl .R isp Rmu: Li~ "'' 71" (1-1.9) i' 

4It I N ' N\;iaya-''.Fi Rur'd Low N:p, ,Ii 32v (6.7)~4 

j~;U-R '~'Gr :iIum a4' 
" Urbain Middic/iow Radio 6(1j.0) <"-'(12''" 

/ U'X'N'' G.a ii. .. . . UbIn "'Ntgcldle/1m, Nounr,:dio ' l18 .(10,11) .. 

U7N'. - NM1nigua . .Uibhn,..Middle 'p% Nonridio4~' 4 77.' (62)j~'''''4 ~ 
'F ~'U-L-N .- " Nmmngmi'~ ,Ulbal Lov-W 7 .Nowirmio' '186~ (39.1)4~F 

,
S'A 1. ,'-1.42. T"J:'"'" .~ 76 (100.0) ""' 
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denseI y ouae ara thIm else vihere. T nt viewers, were as­
~ signed to ealCC)11ommuniiyL . The y'st rtdt"'rsnl)ilgwt~ homes 

interviewer, there was at leas t'ne, resident at homne capable -of'r-e 
sponlding to, teqcsions n te srvey nstrument., 

~ .~j~'~ <~sTH-1U1SURVEY INSTIRUMENTj~ 

p.~The sulrvey,)nsti rnnltwa al oenededquestionnaire with 
~ ,itemrs (see App'ni ) df~eineto o lhe following.~ 

VILIIDecinn whterh rcsidcts Ikeldtr'c6ssoiis ai'ome or 

~'~~2, Decinch inioiny in dilsindY'fwl-itag aIq listenled top11(1Sex, 

3 C~heck. the ieliability6f the i es~pOnlsby~as'ing'fo de~tilis about e,s6ll' 
"--"""' presei taiiogade of'tli lesson, and tinle'and day~ofthe transmission.lisalso'seh-d 

~of' another riadio"pre~grain. (Ques tons 4 5 .6'and.7)"' 
Th'- 'o'-diff'ercie etwzieen the prqjct.s lessonlsa [nd those~ 

4. Verify 1)y means of' the grade and name of the~school which schools'were actually listening to the project's ra(Iio less6ois.(Qutiris.2 . ll( 

5. 'Determ.-ine thle soCiO1collnmiC SU-111s,5f, the hiome, sampled. (Observa­
'1,1 ~tion) ,i f 

4. RESULTS 'i 

''Responses to questionnaire items allowed classificaition:5f house-~
holds into six cattegories, five of whliclnclcte' somej' degree of lis'ten-,~-

Iffi''. to 1n'iathemlatics progr~ams..ilng (Nahmtc'esosaeas broadcast~' 
as part "'a'naduht edutcation pro0gram sp~onsored~ by 'thle Catholic'.­

ifCl~uich.) 'File categories deie sifolS, if~

tefined ara 1 ef'llit. I~I' . 
Yes frqu nty 1- o sh )Isi n i '11S~f. 

if~~vhcifivd 1,fuch~siiffl 
i'i '~ Jf~isten to rradlio less'ons~everyeka 

if'd 0f y tl" 

Yes, sone'tiim~ Households il whichi'individuals 

' or, haphaiad fii~shi'5i fnf.,:,'. > <, 

Yes iltc at ifl"Ose i f~hc'incli '<''''if'2 "' -;:~'j~'f'~ '~ ; hlel istene. to" radiio lessons' inl [Ile'past, 
,.', .', ~but no ]onger'dciso.) ~ iii~ ' ' 



OU..F.CHO.LS'EN.....JDENE. 

Yes Ili IYin schiopUt Hshod c'Heoh lOltd 
U) ra1essonsF*-C o ;W Scho b 

Yes ,1.11notl* Programl :Houteholds in vliich indh s'i 
listen to'a diffIerent' i 'di mhI i ;ti-s 

do not listenl ods I whc listeni 
Cihl otile' :Ra'I toMa tilemIatics 1) 1 01*Cc 

'No, w Hou~se Iiod~ Ii no. one 

0o'to~i othier instrucionaIrai~o 
prograilmwith' Iathei'tics lssons, 

Tible 2 indicteshL)I 1 the 1476 IIOLISeholds, sampled,"142% 1have,
OCCLIIa l w~ho listel or have listenied in tile pas fi'ond()Ieso-01 

- ollesource oralnodier.Close,(toi'Afkol' tes'e hbuLISho6k.2100'(l 
ttotal IsaImpleI)listenl Vrqcucntiy to the RaiiMathenimcs LPioject les ­
Soli's Noed Cot' tlfe total sample, 35% listen.q entro ome 
timnes,, h.41 f ihose Falhn~g~ Onenf*h& live "Yes categories, "82%o,id 
lis'hten frcqullently or'som'ie'tinms.i'i-adoiAor~61~ tlfe,,Treq~n~t listen-


Va" Ci 6diI tat 54C d -687'-i
fL-I' '' 1- 1 

lssons' fe,( ie n allI ltrdijnt­~~eiaicsle ek. h I in ngS~3 'Iuseholds listenl 

~~*<,, I istetniiig Categoies, by bSub.Illplc ~*- < ' 

N'umber, V( 1 hfIouseh1olds,, 

CJJII ) IIIU) s am)1%I 1)r~S)Oa0. 1irise 2- a. 

RI -R - 27 (38) 7,(10) 3 (4) 2 (3) ~{0 () 32(5) 7 

R-L-N~ 9(28)~~r, (3) 0(0) 0(0) 1;i'(3)~ 21 (66) 32 

\R {~ I11 (18) 17 (2~7)aa '0(0)K ()(0 1 (2 3 (5 

* af U-\ N 8(17)4 '7 (15), 1(0) 0a(0)~~1I (2)- 352 (66) t-%18 a 4 

*'aa< -M- a (1) 44 (5 '0 () 2 () ;_S( 77p'~a 

U-LN ' 35 (19)a35 (I9):, '2 (1) ~ 5 (3) 'a 18 (10) 9 ('18) 1a86 

Ti\ 1. f ~ 0 5)' 7i ()aa- "' T 93( 1( (11a~ .~21'(5) i<277 (5) 176 



ABALA4~ CA2)s AND GO NZ LEZ' 

abe bejet tile da 2e colIapsed inlto three,
Categories. Households that~responded "Nesfe~nl"ar calIed'tilheregUlar-Mudience, Houiseholds' hait. haVe at' 0nieoraohr 

)listened t0 11Sinstrctional acudo -(allole-T "'esl s.pnse)'recalled tecasuall aulence..Tb etiemiaiing hiouseh~olds ,are'ciillednonlistener-s
TheS s> n< presented in.Table 3 lowte armecmparisons,

implicit ill thle ihlitial dlesign., Il r~ural, lwer~class Co11nmUnIlities, thle
r~total listeiiing populatcion is 2O%.Gi~eater in commiluni ties in which,Sthere ar exper imental sosIi ;lis~ i~iei'se 

4tween thle regular anhd the ca~a ietIrbanul~il.11Ixed .:: 
-.--- -.--. nuddle-and lower.cla-ss Col l lmtetep ee c' fa ci -na7- " 

schioolaper tot&h avemncreased ohlYiille caiuL' audience I te~ Yrannradio0 n .ghbdrhdoofMan'tgiiistening is about four 
IjUIU3''times as likely inlie la i " 'UU ....... 

I'l leargsCL gla udkiece,(3%yis foutnd in~rial~lower class
Scommiu ni ties, su itouin-g-expeimenital schios'Iti 

C0mm11Umit)'OPY,() PbcffosIwoe primary school hd;' wokedwi 
~~~the o,1 I Abuytas"C)L~t~ii %ovhloeaci eris anenth USiaStiC SI~p~j?<

Ci- Or PI-0ject lsoisl"I'teiifhe 20. homles S~ir ,eyed inf Los fPoctos
listen -,o'radio mathiematics lessons frequently. 

The lowest percentage of reg'ular listeners 'was found in the nclass, Urban neighib )rhoods of Man~agua,' while lower class Managua~w
neighborhoodIs sh~ioecithe highest' percentage of casual listeners. 

TIA 11L E 3 
Listeing Patternis illCoz Subiiitysim~lples, 

'rcntageJ. of' hdii'seholds<: 

Subamle Regidhr Casuil I Noll-
Iaudience aludienice I listeners. 

I ~R-L.R 80 -16 

R-L-N 28.1 6.3 5 

U-X-N 16.7 167 66 

U-M-N . 9 .7,8 -88.3 ~ j~. 

4U.L-N 18.8 32.2 48.9-4~ 

o~, 11. A9.5' 4' 2 .35 . .. 
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___ ~dorpooled'likIdata, The,rural~results suggestta elrlitnrtmur istener ar 
-A Tale 4~corn pai nss for "tl diesos-fineet-are pre-. 

o~be~fU~d~ir ~ th ae 
more lkely~ rural rathier than UrG~an communitiesin 
lower ciass rather thanmiddle class' communities a~in Icom'munities 
,in whic the is a school tha~t uses the radio programs for instruction 
The' results also suggest that, when -ural, p eopillistenthey are more

e' to listen~regularlybU'hen urbnersetapie listen'th a e 

4Respondents wereasked wha th rdelvlw a-s of-he, lessons ­
lik lytolite ii-eglarly.in se c ofr of Lhethe), ,Iistened to. This 0 tn interestebnCaUse 

1'>-'dClffculLy of com pletely: u ndrsaing- frst-and seconrd-rade ss 
Wthouthavint'nworkshetsoruteachors gUides.Of' the 93 ousehold

1that listenedregularly,,;29%,hlst,,Iwd:to, fi s'-gade e'sons, 26% tof 

not,been,w en+d+.w tln e ......
a
itten with 

i Tli m- about the "pr.sence'! in the
 

bee a hornc audience in imnd-?", 
jue.su#o!nnaire i-tem o of children 


houseild who listened to radio lessons in scl1 6o&ncovered thlfact
 
tl lat one .cnool ,tu.,ranada;designate . eth
dI project-'as a cointro
 
school was using'radio lessons and'tiat arroximatel, 3% of the 186
 

j households, surveyed in the middle class urban n i~libooh66 l :of
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9-14 :T-PAL OS;A LDA,' AND GONZALEZ 
~ an~u~ad chhd-en who listenied to lesso~ns at sch ol. O ~rhr

iclloo'fnand 
Lwo public, schools", ~a~ii 

AVt0nem thsacdrnaten t!s;o raesh' 
1 aThisl rga of home listenii io'idf"ti'~~~ ofraiiuS 	 Supp01oro~'iegieat eductional 1)pbtOential orai Nicaragua: In sum'ia'i'37% of the hou'seholds surveyed iU5IIoLJIJlitnn a3oeie o,the Ra'dio Nfathemiatic Project essons'. This is a sial tcineo 

I Oa ., adioprogram, ao 
%'ewloftlefattht 	hcpro.jectdoes not advertise it4s uio's andT uses 

otcaudience. 
-'--'Almost la'I fe househ'oldslis' enin114t i,.adib)'6ssosdosorgl 

hairly, with thi'1 jO'rit/'6f dii~e househiolds list nih'g'eery day of the~Althoulh1thclrWeek.a'mema n beiholc 
l enoughwith the Program to'bablet identify

the grade levels or~the lessofisthey,"listen- to. ~ ~ 
Thi. study foundathatural and loier."cass householdsare 

' 

more 
likely to !isten regularly thin urban arid, iddiqcash-se od nthat, at least in rural area's the presenceo'f a schol rusing~the radiolessons stimulates listeningT
thata local teacher can:have a significant influencc the listening"'on 

pattern in the community theschool serves, 
 ce

to'tl '" R IIIenU5zroject lessonEvaluation T	 signincantzy::studies I(Searle,'Mattles up,:Frnd198have sh'own 	 that tie Radio Mat hewtis Supp't esss -Fieificantlylve s 
-, The effectiverness ohe1 

e itfee ~ of the school children usingtheprogr m 

tns homore dtuldienceas ot yet
S been deosrtd u~e popularity of the prorain suggests that 

the'32-3lessonis could' serve to,'reach -the'large, rural,'lower'dcass' ad ult'hasnot in the pastreceive an adequate primary
educaation. " ....... 
 I 

EI'EREN'.CIS'~ 	 ;;3' 

-Searle, B.4,Mlatthews,, P., Stippes, 'P.,&Fin Foma fevauion' of theradio mathematics instructional program. In T.'Cook E1d,, 'tvaIliali6,n 
3 smdesereviewal~1(Vol, .3). Beverly. Hills, Calif'.:,Sage,- 1978,~

33 ps,_ I ., 	 I3.U Searle ,B., ,& Frin - (E T'Radio,Mathematics Project
-. -­Nicarag-ta, 1976-1977, Stanford, Calif.:Stanuford 'Univer'sity, Inlstitute for,,Mathematical. Stuies in'the'Scia~l Scine, -1978-." ~" 
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-1. On what statioll? 

5. At what lime o) 'on lisien? 

6.To whawhagrades do yoni listlen? 

7. On what daYs do you listn? 

8. What problems ha\vc yOt had with Ihe lessons of the Radio 
Mathemnatics Priojct 

9. Whl do 	you like atbout tile lessons oF the Radio Mathematics 

10. 	 ", school, do some of, the children il yor home listeln to tlhe
l'-ssons o,fle Radio Malethematics Projec ? (If no, finish the inter­
v'w; if' contintue with questionl I1.)yes, 
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