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pilE FACE 

The United Nations lDevelOpment lProraime l Isio r 
(Hlohal andI Inierregiona I PrOtgrammnes. Ii asoLiiti( m.ih h 
Fo.ducath'' l)CevelopIenlct (enter, and fihe I.Ac o 
Internation.i DIolpnien. is,pesenting lit, book to \Inilate a 

! illitloll. heIIILIIi 1clilt ofiIlio2,I ;11101.the a ioliloiiii1iiiee lici 

hion onI0 Childs scoo perfomance aCtIIC IC;1rn11ii1! Capaei\ . [)()­
iC\ and tLChIII)al ronnienl"till' 1n0ndtalitateCen\ thbook to 

ioIIIIatiOii C\CIiluIWi2 and thle deIsTIion-ikiru led
 
tilte juiiiciois alllOcatiI)Ii 0i icAllOcitioii Of scalrce f11inanci Jild 

hnnman rc'.onrICesI. I ieCpeCOpic II\~OlI ed inl 11h1s i CC'-.S speedCl­

callx\ tile rlliiler Of c(Iltiationi. health anAld pl)tLIIIII2I- andI iuterIiia 
titnlia auielc ilidul iiial\ 10 oCs lonsIide tile IIuCihIIOgIIO! 
101- AWiVNicssii. [lit: Child", needsk :inld ilnssd 11i-i'ii.Luprtions 

The publiCltioll Of lit,hbook must, be seenI inl theC COntC\t Of the 
ttiiIniii1enCIt, madeIIL e!O\ ei'lmeliih\ aI lt:e 199() \\OI ILI 
( mnItCI'eiiCe MIi l'Alluil t01 A\lf h1eLd inl 101ii1t1Ci. I hlailand. 
undei tile jointI spon"orship Of 1 1 *l.'I NS('( ), I '\h(TI ML~i 
thle \Vorld HBuiA. to ilplo\Ceand C\teIild basi1c CdtmICa~Mn ,cr~ icc" 

WOrld SnnIIii m - Cr(hildren held inl Nc\\ Ymrk. adsidentsLII~ 
11111cr j~merilnicilt adi CIIliiItei tIlCIlCl\C5 Ii0 ifllJli'i) C hill 
silii'x\;al and dclcOpmIcntI. ill plitiilr ill hlthII. C(dncitiiui and 

children'srihs 

Inl ourll \iev this, book i'pr lltsaOliginail anid ConCretec 
Of deaiiIIQ w\ith CLdnCiOn ppiu itilad eIiiiiting nllim.j 
obstaIcles, to learning.. Ini particular. D~I . IC\ inner'IS Acti\e 
L earni ng( CIpiCit \ IIIO(Ide Ireiese',litsl it ne iad im['iui'tiuilt Con­
cep~ttual t00l for illitenatiun basic cdeaiiieorm L~ith hcalthl. 
nu1.trition andIL Co1Iinluit-hISeI inlitiati\Cs. We hCIIe:\C Iis molO I 
canl serve atsa r-oad iiiap I' pi'~moting Optimaul griwth. deCVelop­
nIenCt. andL learning lor1 / cildkrcin. 



From a practical point of view the reader's attention is drawn to 
the examples of existing programmes cited in Chapter V 
"Promising Directions- which s'i%'C slhbstance to the concls dis­
cussed. We fullh Cndorse tlle author's exhortation that the find­
illg ol the itrrClatolShhl1) o1 schoolinli. malnUtrtllonll and inlfec­
tion ble popularei/d and translated into action hy both 
polic%-makcrs and "front-linc \workers". Cducalors, parents. coni­
munitv \\orkcrs and thle children thcmselves. Tihe cause of Irue 
hunlan de mhine1t \oLld be Well sCrved. 

Timothy S. Rolhernel 
I)ireclor 

2tN I)( I11' 



1 INTROi)UCTION 

Over the last three decades. humanily has been pri'Vileged to wit­
ness impressive progress in the struggle of millions of newborns 
to celebrate their first hirthdav. The success of, hllesc tiiy citizens 
ill surniountili (he oflen merwhehliing harriers erUcted het\'Cel 
inlancv and childhood is a !ritililph oI iinlnsL.iproportions. 
(Currenllv. 92 pcrceill o1' all childrien horn sur\'ic 10 agc )leC: ill 
contrastl, olnlv 3 pcr etClof lhosC \who CllCrCd the world thirlt 
v',lar goiwlived llllC thaiill t\\Cl\c lloltllhs. 

What accollUlts lor this dratilllic shilt ill Ihc chance an inlfallt 
horn today has of bccolning a toddlCr'. At Ihe iisk of o\vcrl\ sim­
p lityilv!a coin lei iucu t liheadw\ay made rCpresCells h I union 
of io/i'po r,l h nlvll,alll il s',.ulusmll oi g1the plall­'cv o.w . illn-'stl' 

ct's citi/es thai life is all entitlement cofcrrcd al birlth. 
It is expected that b\ the kcalr 2000tt only one out ofevr\' twenvty 

children born will fail to sutr\i\c to age one. Tus. it SCCmS urgent 
'or LIS begin rtOcusil olLu altentil aw\ floin questiliOns of' 

sulvival. WC mLust now%\ of life thalt millions ofaddr'Cs the qualit 
Once imperiled infants \will ha\c ias children. TO achic\C such a 
paradii1 shift" ill our anCllda Will onc again requiie creating a 

uiiion of policy. tcclhnology. ill\Cstliilnt. a n l conSensus ahiolt the 
post-survival" child's life. 
This book examines one critical dilllCnsion of thillllilc: the 

opportlinitv to acquire - through scholig -- skills, knowledge. 
attitudes, and habits that 'oster persial. Commu1lli.ni,. and nation­
all developnielit. SpCcil'icalIlv. tIlieprCsCnt stiudv ieviews how 
I1'alth and I1utrilioll mayI1imlpinelc child's abilit, to1 on a 
participate ill or take full advanlagC of sclooling. Within these 
paranieters. the book seeks to la\ a foundation for four pillars of' 
progress: policy, tech'nology. iivestment. aid ConiSls. It is 
these four pillars that mUSt undergird sUCceCSsf'Ll prigrans 
designed to met the post-surx'iv'al child's needs. 

http:Commu1lli.ni
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2THE CASE FOR EDUCATION 

At the very heart of efforts to assist the \vorld's most impover­
ished people in their struggle to obtain the essentials of life -­
food, shelter, livelihood, and a secure future lies education. 
An impressive and sceIinl,' incontrovertible body of evidence 
links educational attainment to virtually all development indica­
tors of significance. Furthermore. tho linkaie,,Cdocumented are 
both intra -- aIIIL intcr-generational. 

Thls. for exanple. a mother with just a few \'ears of SChooItine 
is more likely to provide her childrCn with the care and stilmula­
tioll that will dramticlly improve their carly, formative years 
than the mother slho haS ne er received anyV forml1al education at
 
all. l!lustrativelv, one 
stud\' f)nlld that a single year of' mother's
 
education w%\as
associated w\ith a ')percent decrease in child nior­
talitv. In ,\frica. illincrease of iepercentage point in the 
national literacy rate was associated with a two year rise in lil'e 
expectancy (COchraInC. as cited in IhickhcC aid Verspoor).
 

Altllough often treated 11V citizens 
 and politiCeins alike as a
 
social service. educatimon is bcst uLnderstood W, 111illvCstrnCt in
 
human resources. The evidence to0 supporl channeling capital to
 
education is impressive.
 

Adult literac% raites. for example, positively correlate with
 
returns on investments in social infrastructltre projects (e.g..
 
health. water. sanitation. fainil\ planning). Formal education
 
also acts as a posse1crful determinant of economic productivity. 
even when the level of schoouling attained is ImodCst. Individuals 
who have colplCtCd primaVry schooul totend have higher ca'n­
ings. more oILtde: ,nattitulcs, ., lower fertility as welIl I,better 
hcalth and nutrition status than their less schooled flldw citi­
zens. [hey save more of their incomes, adopt ne\ tc :hnhologies 
more readily, and participalc more ottcl illcivic aflairs. 

These reltionships between formal edtcationL and develop­
ient "'prclcursors" are best explained by the role schools play in 
promoting the cognitive development oIf sludents. Sludies 
undertaken in fIe-industrial societies show that children with a
 
few years of formal schooling perform bettcr than their 



unschooled peers on a variety of cognitive tests (Wagner: 

Stevenson et al., as cited in Pollitt. 1990). Despite the inade­

quate conditions under which most schools operate in develop­

inIg countries. formal Cd'icaliOll nonetheless helps students 

acquire learning skills and the ability to use information cffec­

lively. The rcm\cd interest (and accom panying in vestmcnt) in 

basic or primary CdLiCation on the part of maly Illlteltral and 

bilateral donors vividlh reflects tie e merging consensus tIha 

whn school:, arc good. ald iMIn clildIren arC educated. the 

process of dc\'cllCllt occirs more q uickly" (I.ockhccd and 

Vcrspooir). 

A It ed uciltion a powe rful tool for mletingliough re presents 

the aspirations and needs of Millions of people throughouLt the 

d\'Cloping world. too few chihdrC i coInmplete (or CCn begin) 

basic educalion studies, and funds available for the expansion of 

coverage are disa ploinmigtilgt:y modest. Fo,"example, among boys 

of primary school age, only 14 percent are enrolled in Somalia. 

In (uinea. the rate is 31 percent, while in Togo itis 87 percenlt. 

For girls. the primary school enrollhent rates arc markedly 

worse: 8 percent in Somalia. 15 percent in (iuinca. and 2() per­

cent in llurkina FIaso (I laddad t 1.). 

Anong tile 21 hiw-iniconiC counItries for which data were avail­

able. onl 12 had more than half of their school-aged boys actu­

ally ciirolled in primary school during 1984-86. ()nly cight of 

these counLtrics had more thani half the girls actuall enrolled. 

Among 2() middle-income countries for which data are avail­

able. approximately one fourth have not vet achievcd primlary 

school cnrollment rates in excess of 75 percent (drawi from 

tablCs in I laddad v/al.). 

Low emrollmiicnl ratios rcflcct large numbers of children who 

have nvC'Cr :Itteldcd school as Well as the nmany bovs aLd girls 

who hail to comltcC the rcquislcli rimary school course of 

study after having entered the first grade. Thus. aimiong the total 

of 23 reporting lo\-ilCOi1C counltriCs. only 14 succeeded ill hasv­

ing moIre than half their first graders complcte primary school 

6m 



T IEC'ASEI"FOR I)tIATION 

six years later. And, of 33 middlc-incomccountries, only 16 saw 
more than tllrcc-f'ourthis of their entering 'irst graders graduate 
after six years (drawn 'rom tahlcs in I laddad VI tl.). 

Such low levels of" prilarv school completion arc the result of 
many phenomena: unavaihlilitV of school places for all SLI­
denis who desire to attend the tlppcr primary grades: high rates 
ol academic failure and grade repetition Ihat lead to school 
desertion: economic pressures childrenon to enter the labor 
I'orce. to care for childrcn oI perlorm other familial responsibili­
ties: as well as vOlnt1aryV abandmCnt of school bCcause of its 
perceived irrclcvance. 

These prohblcms arc complcx Mid pressing: at the same timlc. 
li resources to tackle them arc scant. ()nly six out of 23 low­
income countries report per p[pilrimarv education expendi­
tures in excess of $5(f per icar.despite the fact that almost all of 
them are investing at least 1( percent of their national budgCs 
on education. Approximately half of' all lower-middle income 
countries spend less Ihan $ 1(11) per primar\ scho ol pupil annual­
ly. despite the facl that these nalions arc allocating an even 
higher proportion of their national hudgets to education than 
their low-income counterparts. 

In summary, Clucation ---particularly universal primary 
schooling - is increaisinely rcCuonieCd as an indispensahle lCe­
ment for achieving social and economic development goals. 
Cox ,crage.however. as ciit Ired hy enrollmenlt rates, is far from 
complete. The Iinancial resources requiCird to extend coveraCe 
are not likely to he readily forthconing from developing couii-
Irv governments. given thatt hey' arC iilI rCad\ devoting a very 
high proportion of their national ludgCs to CdU1Ciion. Thus. 
dCvelopilng cuintrllV goverlncntS and donors are con fronled 
with a iajor clhallengC: how to liOIf/)iZ(' rn'lVrrrA oil v1'dlolluill 
on '.% inh/i grudul/v inn rca.uinlilens ah'cadv in ph'' per capila 

ill/aV.fr )lhprimiry.w'hotin,. 

7 



A New Approach: Improving Child Quality 

A child's school enrollment. attendance, and achievement are 
influenced by a host of variables including the capacity f'the child 
as a biosucial o(rgaulnil to Pt'oC(e'A afld respond to stimuli. As the 
quality of the biosocial organism sitting in the classroom 
improves. so too does the efficiency of a child's learning, all other 
things being equal., until the innate aptitude of the child is real­
ized. Nutrition and health plroblCms impinle Ol the quality of the 
biochemical organism and impede the acquisition llf' skills and 
ahilitiCs nCCdCd to pr ,r,'ss satisfactorily in pnlary school. A 
child who is malnourished .nd carrying a hargC parasite burden 
caninot adequately take a.i\'nlaeC o1' instructional resources. A 
chronically ill studelt. or one Who is malnourished and whose 
nutrient and energy intake doCs not icCt basic physiological 

rCqtii rCmCnls. is likcV to be Cducationaly, disadvanitagCd. 
A good school plklt aIid high quality inslrucltion canno pro­

duce the intended CdLcitiOlnal otcomCs \\'hen children are too 
sick, too weak. Or too distracted to learn. When there are many 
such children CnrollCd in iriiMar'y school. the Clcation sector 
perl'orms incfficientl. optimal rtLrlS Oin investment are not 
achieved. a rd owa aIwide range of developnent goals 
is forestalled. Anld, if sign il'icalit Iiunlibcrs of children are no 
longer t):rticipants in the flornial school s\stiCii bcCatLSC their 
health and nutrition sMatuS havC rnCIdCrCd satisf'actorv acadclic 
progress aI unatiainable ,oal,. tile resuilt is deVelepmelClut - aid 
dreams - dangeoslOy dclcrred. 

In recent years, two teris, applied interchangeably, have comlle 
into use to refer to the child's characteristics ill the teaching­
lCarning process: "'Cducahilily'" and "0eachallii,'" Ii1l can be 
defiied as the pIo1ttl a1child has to achie'c age-appropriat e, SO­
cIfic curricular learningo/jcctives, reuarde. s of v hether or not the 

Child is actual/V e'nro)lled in .school. 

. bothItCrms co'C\' tie image of childreiiwhoUnfortunately. 

passively receive in'ormation trainittCd by a classroom teacher. 



T[IE CASI-FOR I-I)1('ATI0)N 

'!he child is object and the teacher is subject in such a teaching­
learning equation. "Educabilitv" and teachability imply that 
tile development of new skills anId knowledge is somethingi 
-done" to children without their active participation or involve­
ment. Ii reality, howcvcr, optimal learning aCtual l takes place 
when children are ac ,i\'el' Cngaged in eXphoring s mtimli. process­

ing infoirmation, and exercising their creativity by applying \\hil 
the\ have learned t. ntovel situaltios. Thus, these IerIIS, Wreill­
forcing obsotletC coIncep')tioIs o'leducation(,Io a. disservice to 
e'fTorts designed to ipll)rove tie decree to which lasic edcatiol 
programs mesh with long-tcrm developnet reqlirements. 

litroduLIciig tlie nttion of a clilId's active learning capacily 
(ALC) into a discussion of' health, nutrition, and schoo0l outcomes 
woIld. seeminclV. advxancC tiledebate. Al,( can bCdCi ned as a 
child's prolwnit.v (l,( ability tvoiteract with antd take oJ)timal 

adh'anlaIpt' o/fthe/ill/ (om)l)lt(,lt ol r.ourc'.es o/fred bylany fiff­
ril +orinibnitalh'ar,an.g o'1-irnnlnt'nt. Imlplicit in this definition is 
tile ntio0n that tile child is a actiVC paItnier in tile leariin 
process and that tile teacher's role is not primarily to impart 
information but rather to facilitate a child's niasterv' of curricuhlni 
objectives. 

What factors chiel' inlfluence a child's AL('.? There are multi­

pie determinants incltidinLe nutritiol slttus, health statUS. 
sOciOtc wnmlic stattus, decree f)l'parental stimulation, aIld overall 
qUaIility 1Of The significance of'tile h10lonc and school environments. 
tile A.IA coulstmct, however, lies ill its implied focus On tile quali­
tV of he child aiid wvhat Ile child brings to the school experience. 

Attempts to raise child quality (largely tirough micronutrient 
supplenentation, deworminig prgrans. early Childhood intCrvCn­
diolns, and tile pr)v'ision of schoot0l meals or snacks) as a means of 
improving school perlrrmance represent an Important comple­
ment to more traditional chance strateciCs for the scor: curricut­
lar reform. teacher training, school construction, and learninig aid 
(particularly textbook) dist,'ilution. In effect, child quality coinl­
plet,:s a "'learningachievement tripod." The other two legs, tile 

9 
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quality of the teaching process (improved through curriculum 
development and teacher training efforts) aild ihe quality of the 
school plant, have long received COnlsidelratioln frol eodlcalion 
sector specialists. Indeed. cflorts to ilproe' child quality -­

specifically, bw enhanciig tile active lcarning capacity of children 
- could well irclrcseilt the "third wave" of programs designed to 
expand eIducaLtonal opportunilies available to children in devel­
oping count ries. 
The lirsi wave. school constructioii, occurred prilarily during 

tlhc 190 ls and I 0 ls and held out th hope to couiiless thoisands 
thait ecation was well within their grasp. l)isappoi l ingly, all 
too oftci,,opening 1hc school doors revealed a hidden IruLth: that 
the services being olfered inside the schiool house werC inadequnate 
in relation to prevailing needs and expectcatius. 

ConsCqtlniltl\v. a scoClnd wave., of CdLcalion sector prograniig 
was lauiclChd: leacher Iraining and curricular reforni. By the late 
1900S, CIducational radio and tClcvision xWere widelyV haliCd as a 
panacea lor mnV of the scCtor's ills. latCr on1.duling the 1970Is 

basic Cducalion reformsaid 19, ils were ushered in which pur­

ported 1o ofIcr iistrtCtiOlli geared to broLad-basCd lCvelopmncl 
obiectives. Yet, once again, not all of the hoped-for outcoiies 
were aclieved. While enrollnmerit ratios increased. n11iny children 

-particularlyVthose sitlualCd at the margins If' society - failed to 
make the requisite academic progress Mind cithcr dr-op,ped olIt (If 

school or were held over to repCal OliC or more grades. 
Interventions to improve child luallit\ and AI('. the third wave. 

address sonic 0ihe(f unrdcrlyig causes (If uinsatisfictory school 
achievement in the face of gr-CalCr access t a schooling aId curinc­
ular reorm. TIhese "tlhird wave' cfforls are a critical complement 
to the extension (If basic education services and fufilhlacnil 0If the 
pledge to universalize priniry schooling made t)v most of tie 
world's governme nts at tleI1 9)0 World ('on feri'cce ol Iducatiol 
fOr All held in Joiltien. Thailaild under the joint sponsorship of 
UNDP, UNESCO. UNICHi: and the World Baiik. 

Seen in aIhistoric context, programs to improve child quality by 

1t
 



TI IF'ASI F()R FAWlt IN(A 

raising ALC ilay well complete a c'cle of educaltina iformli. 
For the last forlt years. reformers have focu.sed oin creating tlhe 
conditions unrider which all children can go to1 school and Ica rn 
sonet hing olfvalue to themselves and their communities. The 
leialth, nutrition and Carly childhood e(lucatioin intiveiitioIs thal 
form part and parcel ol child quality improvement programs are 
designed to remove siguifi[Icant illpeClinltsly, to lelIa'ling thal 
thwart achievencnt of this vision. 

There are two was in which iiirIoduciiig clild $ totl,.alitthe 
edcatiaCJ!i:G agenda represents a historic milestone. First,. efforts 
aihled 
 , uiilISt;at enhaIcing child Luailit he IniltisetoIrll hcuseii. of 
tile trolg inluceC indhealth nltrition fatol's CxCr in dctei­
mining a child's activc leariing capacil.. In Contrast, atllllpts to 
expand cdicationall o)pporltunity have. until low, hein almost 
exclusi\'el\, within tile iuriew of1ih0' ducatiolnh sector. 

Second. Sy'Stlllitic attei pts to ellargC children's active learning 
capacity Iav well he the capstolne fir two of the niost inlportlilt ail 
SLceCSful Ce unC ,iit initialtiVCs 01 li'e 19M()S andiI l9)X)s: child S1ll 'ii-al 
and Ibisic eucaticlio. iman twin Clgiles of chailgecoUntris theseC 

have alr ad\ iade it p)ssihlc for increasing illnbCrs (if childrei 
 to
 
enteCr scholl . IneCCLed, despitIh f(ormlidicable,
h iced foI1i" gJrcalter
 
progress, harriers t(o school access arc 
 ; 1idily' disappllCaring in inainV
 
developing couitries as both eir(illmieint ratios and cohort .,s rise.
 
Strategies designed to iiprove Child quality repre', seit tihe hridge
 
btweemi 
 child survivil initiaIiVeS and the unie_'rsalialtion of' schoo0il­
ing. Child quality iillproVimIt progl-amlllS Cilile childr'n, to bot1h 
Survive alild!thri'e hy heing able toI take advatalLge (if li ' dCallClionall 
(P11(1rtlllnitiCs iiclC'inSigly bCillg eCXlCLteiL to tliM. Such efforts 
assumec critical importance as enrollient rtilis climb, an1d ever More 
marginal populations enroll inischool. It seeis likely that children 
fromI thesC historicall' lbyiSSCd grioLi-)s will entCr schooil \witlI sull­
stantially ilore hcalth- and r tllrition-related piohlei s than earlier 
cohorts have had in light of' thle litioishi ) between pIo'crtl,, illness 
and well-teing. This, i)l iliilaltely, the iled for child (uality 
improvement interventions ilay be greater than ev'er helore. 

II 



New Technologies, New Opportunities 

While the need for healthl- and nutrition-relalCd sernices may be 

rising, the knowledge and technical ability available to respond to 

it are also steadily improving. An i xaminatlon of data for the six 

most highl yprevalCnt hlCn1i ntli c parasites and the tlree most sig­

nificant iniCronlUtrinut Ce ficiency disorders (coi diiions which, in 

various combinations. may aflect up to 400 million school-aged 

children) indicates that each Call be trCalCd through highly ClTica­

cious chmlothCrapy (Berkley and Jamison ). 

A\lIindaiolC aiid pril/iL1iaiite for CxailiplC. arC tw.o drugs that 

can be adlnistercd ol a single dose basis, in colmbinalioll to 

dralalticall\y rCdLIcC individual woii bturdCns of all species (if 

schistosolllCS, intCStinlal hCllllillhs. and humllan tallpewrm1ns. 

Adinistraltioll Is ,.salC can occur outside a Incdlal setting.and 

The drugs are also highly cflcCti\c. These characlcristics. safl' 

anid Cflicacv, make Ischool-based Striltlgy (f targctCd ilaSS 

chemot herapye rv fiasible in arcas where tliese cond lOins arC 

CldC.lllC, i\nnllal operaiolllal mcosts o'a1treatmntpall Iog'aln are 

considered to be between1 $1.0)1an1d $1.50 per child. This estimate 

includes the puIrchase 0if albcndaolc. prai/uaiitel. vitlamin A 

ald iodine as Well as program administratioii (Berklev and 

Jainison ). 

Despite tihe i bable hcenefits of ex,-nding such a programl to 

school-aged chil dren. most developing countries have been slow 

to adopt these or similar ieasulrCS. The reasons are many: scarce 

resources and a concolltllanlt recltlc tI divcrt Cducation sector 

funds to hCallh programii ng ill light of pressing shortages of 

books. teachers and buildimgs: lack of inlormaltion on how 

micronulerielt deficiencies and hc lminthic in feCCtion deter tihe 

health. growth, nultritional sUatlaS and cognitive dc\'clopilCni (1i 

children Ihus prCvCning thcm from taking full advantagc of liiiiit­

ed educational opportunlitis: scanlt recougnition o1 tihe part of' 

donors concerning the alordability and po()tCntial impact of child 

quality interventions: and. a lack of political will to harness low­

cost tech nologies for the henielit of school-aged clhidren. 
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THE EFFECTS OF HEALTH AND3NUTRITION ON A CHILD'S 
SCHOOL PERFORMANCE 

Principal Issues 

Malnutrition and infection arc \vidCspread in almost all develop­
ing countries. Amlojig the most com1mol conditions are protein­

m1ner''0alnuritioll (PPI.M). illicronUtrient deficiency disorders, 
he ilinlhic (worm) inflee! ion, and upper respiratory illness. These 
conditions olen combine to create negative synergies: thus. for 
exanmple. P1IIN and iinfection frequen lv co-cxist alld mltiply ihe 
ill Cfccts that each w6uld cause thC ol'ganisill ifpresent alone. 

The Cndclic nature of malnutrition aind inlcCtion is probably 
also a thc root of additional hcalth problcns that impedc learn­
ing anonjig school-aged children. Poor \ision aId auditory 
impairment. for exaplpe. are con1ditiOnS thal dircCtly relate to 
i'cction and nlicronutrintC delicilnclcs. 

Prevalcice data. theref'e. suggest that programs designed Io 
ilpro\'e thC qualitV of prililr schooling in dCvCll)ing countries 
iust also includc cfforts to inliprovc the hcalth and nutritioi stla­
tiS of1sutodlits exposed to that schooling. Targetcd health and 
nutrition intcrvcnlions can conifer importait Cducalional benCfits. 

Five major hcalth and nuotprtil roblCns seem CspCcia!ly stjit­
able fIr inltervCntion strategies givej leheir prvcvalcncc, probablc 
impact on learning and school pejlornance. as well as their 
aienabilitv to treatment. These are PIPM. micronutrienlt (specifi­
callk iron. iodine, ald viamlin A) dcefiis. hChllinthic infection, 
SeiSoryl$ (hlCa ring and sight) iJmpairmelnt. and temporary liujilger. 
Each of ihCsC problemls will bc discussed in turn with respect to 
prevalcncc and impact on school-related oLtcoles. 

/. I'ro'in-Elel-KI',uy Alhittrilioi (l'I !) 

Among deve loping countlries. P1II is one of tie two mnost Wide­
spread nutritional deficiencies (Pollit, 1990). The condition isofCn worsUlCd bl,a child's parasitc load. ('a.sed b)00oo diet, 

PI-M is almost alwavs linked to conditions of cxtrellie povery 
and the additioial accompanying threats to thC child's normal 
growlh and dcvchI'., cntlhal such an environient poses. A 
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complex disorder, PENI is also often associated with different lev­
els and types of nutritional deficiencies, such as iron and vitamin 

A as well as infectious disease (Israel and Hornsby). 

Because of the interaction between malnutrition and the 
adverse social and environmental circumstances in which it 
occurs, evidence of a direct causal relation between mild-to-moderate 

PEM alone and impaired intellectual competence has not vet 
been established (Ricciuti and Brozek). Thus, there is a need for 

research to examine the question of how mild-to-moderate mal­
nutrition and sociocultural, economic and other environmental 
influences combine in affecting mental development and cogni­
tive capacity. One important aspect of this question is whether 

the consequences of mild-to-moderatc PEM and of improved 
nutritional status due to supplementation vary as a function of an 
individual's social and physical environment. 

Relatively little is known about the degree to which PEM is 
present among school-aged children. However. studies undertak­
en in a wide variety of developing countries including India, the 
Philippines, Nepal, China and Kenya reveal a high level of PEM 
present in poor rural populations. In the Uttar Pradesh, India 
study, for example, only 13.5 percent of the sample had heights 
and weights which were normal for their age. The Kenya 
researchers identified over 30 percent of children in school as 
stunted and underweight. Similarly, the Nepal study team found 
that the proportion of boys at less than the 75th percentile of 
weight-for-age ranged from 59 percent among six-year olds to 84 

percent for the ten- to eleven-year olds in the study cohort. 
Weight-for-age reflects both current and prior nutritional status 

(Pollitt, 1990). 

While our knowledge about PEM prevalence among school­

aged children is incomplete, the data available from relatively 
small samples in a few countries point to some important differ­

ences both among and within countries. In Guatemala, India, 
Kenya and the Philippines, for exr.mple, the degree of stunting 
and wasting found among school populations is high. 

14 
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Illustratively. over 3D l 4 ON school populatiom as 
stunted and underweight. In sutlniary large numbers )f schot)­
aged children in dvC\'Cloh countries appear to) he both nutrition­pIu') 

all' and ucltationall\ atl risk (9llitt. t)))).
 

Se'verl studies hlU exphored the relationslip bleVwln nui­
tional antlhrpo CH'ric indicators and such school indicaltors as 
gridc I\el. ac acturollnIcnl ;ihselItceisml . chic\cnlIl test 
sc()re. 10, and I)CrhormancC (n ,lcctcd coc nile tasks inclUding 
Concentration inl tihe claSloo. ()I flhe nine stlds Ie\ \ie'eld hv 
I lJll ) aUl;l r-Cl)r-lCd signilicaIli IindC Ie n tile nutr­
tional stais illdicatrs ;ld C(oIUllil\x lest sc's M'schotil prlor-
Illance indicalt s. (ol"sistnllV. past and present nutritional st[i­
t, (as captured h\ hicll and \xeiht-Ifr-hcicht 
respectivcll ) x\crc linked h) higher cognilJ\ic test se' trcs ir bLt tr 
scho(()l pelforulanec. Tallcr childrcn \%crc Also likely' to he 
cnrolled in school earlier than shortlr ones. In ('hira. hicighl-rr­
ac xx ,, also a prcdictor ) tile deC'rC 10 \thich a1child's ladC 
I\el was ae-apprtlpritl. ( )lc tandard ic\ iation implo-vmnent 
in heighlt repr,,enlcd in increment f .3 e\Cr l,Cs ftar hilnd" in 

SiciMIn and thCrs ( .'d 10t)'))).in IlPlill. Irexale. Iuind
 
that IKen\v. children xho \crc biter n(lri,,hCddh ighcer cor)­
p()sit sc()res on a test )I \lhal Compreellclsion and tile Raxell
 
Protcressivc Matlics. Ifurthermolrc. betler nourished Jirls \\'er 
mlle). iltl ti\ C dLIl'Ill- cCI;.SI'l(asrll O 'Cl atiols thi ll their 1ialnour­
ished Ilcnale conttcrprts. [r the clhildrn as a gr u. tihe best
 
)rCdict)r, 01 Ioitive scoei s:' were,\'C dIulra-tionllo scholin() fo()d,
intake (current nutrition). physical stature (nutritioaml history). 
and sOCioCCol()IllliC status. RCecIrdlCss Of the social and ecnolic 
I'esou'Ce, o1 tile fa'mily. (/hi/dri'n it'llo hatld 11irt' aidc'1 lallt' dij't. 

. h'~('J/igt,''r onl'('11d ogt,11111 !baltferY'titan1 tl.w(wvith 1{.ssde'qule 

inuu,. 

Simihal'. I10rLCne6c1ilc,ldCd Ironi her stUtly in the Ihilippines 
that the acadCllic iCrlorlalcCand mental ability of pupils xvith 
goo d nutritional status were significantly higher than those of 
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ptupils with poor nutritioial status. as a whole, even when family 

income', school quality. teacher abiht.il or mental ability were con­

trolled. A/Il1o 11i1hthe rClationshilp be.tween health and Itri't0zI 

Stilts t e ne and aCdicdllli' dhin\tlllll the o)ther1hC oil hand OiP 

and SlijCet Imitel. IIt IpO!itix 

re.lationship Was found linking nutritional sItis to mental abilit,, 

aid acadelllic achiC mlllelt. 

Mny' of the clinical stdi, On the r1.elhtiOnhi) bt\\c n 1'l 

varied by erade level a NiIZIliCa 

£I 

and co itjive dcelpellit hax LClfned on the Inlg-tel'lll colnse­

qlUel,.S o11lllmilliitiol C\pCl'iCllC d hV ullts and prese.hool 

Children. An i1rKtiat set of hieiCation', for the aCaduliC pe'r­

this \\olk 

'or e\ailplu'C. BalCe'rslor: Beaton and (ill.,Slli: ( hAl\ /. 

Niartine_/ and Y "Cihine: ( 'a.iOt and De I ila-rdie: l)C I icalrdi 

and ( 'IaMio: I Insaini (,Iill,.: MceKay t If.: Rix ra Cl al/. ). 

('l.C'ti\xel\. the studie, pr.,suit a complrehe'nsi\e' c\h, 

'OIllallee of WIIotI-aCd clildl'lllmeric', t'0i111 (see. 

of cogni­

live function xxhih nig~ht be defined as Wit AMl' III h,,,( tawt­

eaicnd e'hIlt on\t p nlorilHlllml.ald wanIt'i vel'pto hll enlllu (tll/ 


It sonhe/ ais/ of e Il . ( otide
tive trit oll Iri nlelllli 

tinac o hid illiar that 'l­cari h Iod, titl/ id-t i) 

nutiton. illnt'll I'M 1111/11r11d to iiiidefcllsdoe clt­a1 11 


Ir cesse' ass.oiat lif.m 11 d lI'assi 'italit.it thi oivll futlli'n 

shortedto atlt(inl p IIIIhan'leuIed' or-trI lici poailifct 
(]Levinger'I). Base,d onlthe' findings l+irsu'nlu'd i h st: stud~ies thlat 

xaccliatd tol rcpthitixnshit 1uli,,a Pali ind ctohnve d chtp­
111C.'ntOil the hit,,i,01 ' 01 l C Cril i,,tlu., nMl 1AHnulrih ccd in 

iml'lmC\'01- C.'drlChildhootd. it appeau~rs, that Ilild-h -i1t1dLrCtlC 11al­

;SMtCiatl Co 'llili\.C- P it,pro~ce_.,,,e, d \%illh ItIIl'ionI l .i|pilhvl. 

tt 'll l Il. I-l ,,ll11-I- lllllIH1 to 

atcclinmate to anod a ilt,' 1l11Cduxc'hluclit (it 
',1101ItU' CL ;lh nto ' UCC.LI 111ll .Iaiih lru' 

ruclic'titi\C Stinltli. in 

se uSOly'-in teemIati\ capacit\ are all assttciatcd \%ith mild-to­

oLdl rate malnutrition (le\in cr). lrlthernlttrc. imon infants 

and prcschoilcrs. lIl,,has been Slloilto rCduce laylul d11. 
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exploratory act'liity as' mc'1 at, molli\ ,Umnl anld allnmudl " hocL 

incre'asing irrttalhilit\ aind ap',ih ,c'-cit bc'I,rc"mlt o l imm, 'l-tc
 

liIL'ati~w IniM -lo-modcuah: IT N' ',ii I ',(CiiIlIait',, .rIlAI i I,l,iflh 


and (:Il ()IillL'Illlla I l IC Ih i lt h,.d 1,1 11hi,
I S . Itu IliIIInt11rv, h'­

illy ill ltl l'",..C I, 11)nII111 11 'Iil.'Ii\C anld.Ctlmill -iI cU t' l dI,_ii . .+I 

li,,.'. huma; n and annual ,,itli,., Shim,, thill ,Id."uh~,,.'. (rhtu 

, IIU hII)C iil H ,,_ U llIllttllCI I C ll IIIIL111P111L' 1(L1t1I1)I,11hlu I CII I ;II h: 


fliIIll Uifill '.,Il I~ .'.(11CaliI, lllAIIll(lIIIH ll R C C.,,1,.II+
II\ Andt.
 

[IC,.lll'lil nl;IIC 0",.'lt'',11I[']'\0 1h1l h.11lIChi ',-. lI1, l,_'l U
ld, lhIIIII 


latLt loinLIi t', i c I i\I~ 0it+ t-' I I! hm~Y,,. liIII W H iII Ill, V,Il 

L't I'l .'hihllI I l)"I llC Il.il( l tIlll, ;L,.Irlh ,Ki t I V I/.,llll1 lt l H d 

ll 

x\t,411,,.P I n l t.+v,. l i+ i,, 1.11v)Ix,iil 'iii 

)P l I Miti.',;i\;tLlIN+ CItI Ih,._IlInl1111.1 VLl'Il UlI I Wl .l',I l111 1ClI' 

ic ,i\, 1 1 1Itt l ,'1111M) Mill. 

ill I IC 'u.:.'1.1"Ill,
t"l,.tl LC',l hI)I lllt.'t ) I ( \ +IIS lwk , ll­

( Chi IlItll ,..I ).ILIMt lllI tIIAl.' \l +II llII ILAIICl Ilh V IilI( Ill,..". 

. IIIL Wild 1111 dt IL\ IILII I lI \ IIIC ( d i 

,
",.lIIll'L-,IIlhI'll .llll
Inl011l1lII',tM1. ,it (It t(lhI;ILtfl1tlIIll -4,11.lLS 

l IlI~ t.',II' k, ,,.'hI I t() , C.i'l l ()I]t~rl, l'h l1l L-~( ,l 11Cl Ht ' 


t~II1'',H " 111hl11tIl lt_OILt .'III hIII( lnl ,.A,
~(l1 I' n ,,.'1IcItitI 
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C+CIII I I II .;II.'IIII\ +'IIL'', I v,C '.",u CI'rI ILh'C\I (I+L'IICAl n 11 .IthI II L: II 

IhI10 ) ,I Il I),II', Lh l cti tliC IlI...INtlII I I~II - \ I Ilia rre M nl l itI l lt ll-l 
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'+ 
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of matched hut well nourished comparison groups. Children with 
a history of severe malnutrition also perform less well on tests of 
I0 and specific cognitive funCtions than children in matched com­
parison groups. These differences are not dependent solely Oil 
the child's prior nutrititon but also rflect tihe social environment 
inwhich mn1hut-ition ta.:us 9)(0).lIc (:ollitt. 


ihird. children with a lislor' of undCrnurition inillancy'and 
carl' childhood arc capabl (lIsuccessful schooi performance. 

I lowcvcr. tihe trealmnll prograi icquired for them to overcon1e 
the behavioral dvtunctjous induced b lPlI\I is COlelCx. KC 
elcmenl i'1a recuperation program include nutritional rellabilita­
tion and cognili, Stlimullion (Pollitt. I 99t)). Wher''xcer possible. 
preschool programts shlould he exl)orCd along , tilh educa­parent 
lion program,, as a \chicle firl vitilting the imnpedimcnts to suc­
cessful ,chool participation C\leprinecd hy chronically under­
nt0tirished children. ()ncC ch1ildrCn arC Cnrolled inschool. 
compensatory education intcr cution , for lirst griaders whose 
hIcilit-tlor-age placcs them at risk should le introducCd as fCasilC. 

2. ,Ali'c'rontarlic'll 001'i ic'ml% O si den+ll 

Jhe literature onmlicronutricnt del rivationllad itsimpact on 
school population , i,principall\ concerned x itliiodine, iron and 
villlin A. Ildh dlficicC% disorlCr ,\ill he dis'cu,,,Cd illlurn. 

) tile ,ullcr Iom iodine dleri­t ()million pcoplh: estimatIdlLto 
cielim. sle 0() million arc ,clI0Oi-a!Cd children e(lrcuklc\ • and 
Jaliisoli. Iodine dCficiCne:. disorder (II))1 is pcrhaps the m1ostI 

thoroughl, studiCd oI the mictrulntrieit deLfi.iCne:\ colldilions,. 
p;rtictnl rly in latin \herel l CstimatCsnAmerica e erCrdceCC raleC 
troln i hi.,h1 d I'percen inIloli ainlltl 53 Wiu'nl in ( l'oll ia 
MIIo0I childheu sis.it IS ears ol 1!C to mor' ILIIaIe Iate, 1 

al pnx25tclx . pcrcen ill Iala;-li\ and PIru (sr ael and 

Ill AtrIim. II)I) aItflitS AhMl,t41 irCLelt o1 tile pOl Iiltn i i n 
Kcn\a. 7(0 percent Ilthe Sudan ard 75 percent in (ameroon. 
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Rates are also high in Asia. Mvannmar (previously Burnma), Nepal 
and Indonesia. for example, all report prevalence rates around 70 
percent (Gallowav. as cited in Israel and I lornsby). Prevalence is 
higher among fealics. "T"o the dcgree that IDD affects school 
enrollment and performancc. gender differences in educational 
attainnCnt, alrcady significanl. are further cxaccrbatCd by this 
diflcrcntiatcd pattern Of II)I) incidence (Simon t a.). 

The coliscqtiL CCCs Of Ii)!) are significant in terms of school 
achicvCmCnt. ('o1ndit iion associalCd \with I1)I) include reduced 
intelligence. psycholnotor retardalion, menial and nCuroI1gic 
damage. and cretinism. Amn0ng the Sl)Ccific altitudes that appear 
to bC nItM vtlnerablC to iodinC dcliCiencv arc \isual-perception 
org anitation. visual-motor coordination and. possibly,. spCCd of 
information-proccssing (lIllitt. 1t)90). Childrcn living in iodine
 
deficient areas have also hCen shown to hel\c impaired hearing. 
Yet. annual Oral snnpienrentat is an effective and l\o-cost 
trcatment in ipopulatins \hcre fortification ol sall (orother prod-
LCIs is r ot fcasihlc (lcrklcv and IallisOn ). 

BlauiSta and othC: in their tur on the lects ol oraCllv-admin­
istered i di/Cd oil On intClligence and erowth in school-aged chil­
drenl from an area ill Boli\ia with high prC\alCncC rates for giter 
oLund inldircCt utl the hvpthci,, thit sppicnlentalion toOl 

eliminate iodine dcliciCncic, iitlpr\ c, mental pcrfornnancc. 
Rcscarcticrs \%orkinLe iiInnsia exalInined the effects Of iodine 

dcliciency (nmental alnd )sychoit tlor abilitiC Mid llInd ,ieinifi­
cant cognili\C pcrftrlnanc dilfcrcnceC, ,1nu10 i 12-vr olds.nine-to 

Difl'crcncc,, \wcrC also dtcteCl anlone 'six- tociehl-VCear Olds. 
althouch thC,,C Crc lot significanl. I Ic t.'\ i.whtn clucational 
hackr Mund \as colnl rllUel. ICek sietlilicant diffCrencC, \\ crc dtclCCl­
cd. thus rndcrine his, sldv\,, findlints", an ibig,,os ( Ih.ichrodl aidI 

othelrs a,, cited ill 'ollitt. 9;0).. A sttlt\ ill Ja\t. I1Lt! C',id. ',ho\Cd 
tht ioline-dl.lficiCntl childlrCn f\ CIagC 11111Cpiul-ned nlmakCdlV 
worse (oi t.', olintclligicnce. motor ,kills. conectration percep­
lion. dCxtCril\ and rCsponse0 trictation than tnitlchcl hut iodinc­
rcplclc grotu of children (ucrid-o ('1 (//.. a, cited in IPollitt. It990). 
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Illhis reviev of studies dealing with tile consequences o1 iodine 
deficienct\. Pollitt ( 199)) notes that a child's aptitudel fo. tormal 
eductiOll nIaV he illje.oplardy even prior to scho0ol enrolhlntl if 
the ilmothCr suilered lhunmmaternal io.ineIC delicie.ncV dtrng preg­

naicy. [1urthermorc, it appears likely thal these chihdLrCil of 
iodinc delicicnt mothers at'c also mlore prone to hcalill inpair­
mnlnt than the ,on, and dalghiers of iodine replete mothers. 

Ponor hcarinlg, o coLse,. COlIstitu illel tmaclc to satislacto­

r\ school achic\ emcint. 

v\'idenc suggests dilferenl rate of school enrollnclt lor chil­

dren livingln I)i)ndeImic aidil illC s. Stud.IiCs Coll­noti-n 
ductcd ilIndoneia and Spain. fr e,.xample. reort thal the aver­

age nuleIi._,r of sCIhool \.al. of chiildrCn il ireas \\hered I)) is 

highl.v plre,.aICnt i abollt three \cars less thIlan lhat o Children 

Iroll lparison conIlInnities (ltolitt. ]ly't.I 

Thus. II)I) is t signilicajit iisk factir io school ,chic\,.ment. 

The effects of iodin. suIple, ntaition. h. r. hile clear Itmn 

i tandpoint. ire nt \ elI uidCrshd illlheIItitn; oIIcxt 

of a therapeutic eCspons to the colditioll. ,\dditiml stu1ldiCs ill 

nCCdCd to dtctcrineIC the cllCCtl ItsplntalC ;tionl on cognliti',c 

I'LoInCtitlanid schoo)0l lpciltom;I fonishlci.ptltimns. 

Iron cdhicicican, mia i,,. ITNI tIthe tho mostiamlg \,,ith . one 

CoIlIllt)ll ltlI'ItillII d.licicncis in de..lpintg countics. 
,,\iproximaitcI. .3, +_ estc.,inmated to sIIr lettrut billionpepltie 

iron dtLiCiim:\. ll \010111 2MItmillion aC schol-agCd children 

(Berklc, il l I he hiUhlst itanemlllii Iollngimismn ). levels 

school children arc stinmatCd to he illSoUh \sia and ,\rica. 

MCh.rc the rite tC\Cnd,, t hall the clhort. [hci,\ ilec 1(bo)tll 

Coinatiliblc w'-'ilrIce rate or1latin America itMid liast ,\sia is 
appixiliatlk in_-ttirtl the ..]II t sei,( Is dael ald I Iorusbyl. 

PIc\alIeniC: itle ', ,;ii blIC V.ilh l botdh cotullltics aid, c( itl i I \ 

regions ts\cll ge ider. I hli,. Ill i a SIund\ ofI Clhil­as, b. itiqile. 

drn ages,, lixc ht 15 in lia.t0(ki India idnlilied 73 percent of the 

11o\, and 07 plrcent the girls, it', to nodIatlcl\ ailtIllicol iilh1 

(lhhit I)(h)). lc c . the ages Iit'alld 14 ini1. [or cllildrn I) t u o 
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Bangladcsh. prvC\'alencC was albOt 75 percent. In contrast. l'or 
Filipino boys the rate was 21 percent while I'or girls it was 32 per­

cenl (Pollitt. It)1x)), 
An insulficient bo0dV store o1' iron hleads to mild giHowi retr'da­

tion and iron del'iciCncy ane'mia. When the alnelmi indiVidual is a 

pregnant wonan, the oftenl low birth weight bahy andreuh tslt ;I 

pIcrilatiitt Or Ictal tnortalitV. studieS1' Jinlants andIn of 
pIresuchtoolers w1it1 iIiL dehliCncV, lowe,ur scores were_ reptorte,d for 
iron-dlicient ublljects oO teiSs Of mnltll and m1loto0r devClopmlnt. 
lhese children also Cxhilbited ilcre'a,,ed elarlulness, inattenti ve­
ness, and decrea,,ed Social resposll cnicss (I.;aId .1S ). 

,\ stndv l preschooers in the Philipines dmClnstrated that 

ipre'schuolers , till ilOm dClicinc\ wCL also) handicapped in terms 
of their ability it Cngage ill higher cogniti\e proccss,.s such is 
conceptual learning (l'lopkin and I.im-YhanC/. as cited in 'Illitt. 
l9t). [his, samne sldy concludd thai. becausC o1' the lIOW cost o1' 
iron Sup1pleelnt rClatCive 1o food, it is More cost-CfecltivC to 
elploy inter.\Cntion ,tratlgies de,ignCd 1t ilICIas t child's 
lenllohin level thatn thC child' od ' \%Ciglt. 

1llcti\c treatment Oir prevCntion of the condition ill individu­

als Mhose diets arc inadequtel illn ms, oltll intake consists of' 
daily oral stpllcincnlation with appropriate if-oil and compounds. 

SOvral stndies on deficits in atenltion anolnL prCschool and 
school-aged children, ltr example, dcmonstrate that thcir atten­
tion deficits were reversed once iron t'antilllt \\is imlelumentCd 

(Pollitt, 19t0). 

\ st uIy o(I Kcnyan schiIul children to assess the CfCcts Of irol sLIp­

pi.Cnents on physical growth sho\eCd significant increases in bod\, 
weight altcr treatment (I awless vi al.). Kenyan prinmary school chil­
dren were also ,hown to experience iIprovCd appltitC and 

increased energy intake after iron supplementation (I.alham cu a/.). 
The hnman body is not ale to maintain significanlit stores of 

iron. As vet, thcre is no tmcst--leetive time reclease capstule on t le 
market. suitable for deCeloiln clunty tise. that would o'bviate 
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the need for daily ingestion of iron supplements. Development of 
such a capsule, htowever, is underway (Berklev' and ,lamison). 

Iron deficiency influences a child's ability to benefit from class­
room instruction in several way;. School-aged children deficient 
in iron stores exhibit reduced levels of alertness, attetltion and 
conccnlrat;ion which influence their lelrning (lockhced and 
Verspoor). Thcv also display less ap!itudce for making appropri­
ate selections from in lormation presented in the classroom setting 
(Po.llitt, l190).
 

hat while ironi-deficient children are 
ently less attentive to enviro0nmnent;il clues that ficiiitate pro0blei­
solving, the\ can process information as well as iron. replete chil­
drei, once they learn a task. Ilowever, iron-deticient children 
tend to cxhibit less motivation to pCrsist ill intellectuall\' challen2g­
ing tasks ind Ilower Ilels of'overall intellectual perfornlicL thalln 
ialtchCd ioLIpS of iroln-rcpllct children (Scrilshi\aw, as cited in 

Lockhecd and Vrspoor). \While there appears to he a relation-

Evidence sug1ests 1t appar­

ship bCtweI il'on dCI'icincy aid Ibe.ihal\'iril chlllgnt1s that ire a 
product of hrail Iunlclioln alteration., the miechanisls that govern 
this SVIndrome1C are not ndrstood. 

Ilron-deficiClt children tCnd to exhibil irriibilit' and a low level 
ofleigageet \\'ith and interest in thCir ilnmCdiatC environment. 

These traits inhhiit the dcell)lcllt of a child's active learning 

capacity (AI .(') and iiilnC Upon school achievement. Poor per­

fornce oila villict.v ol achievemilent tests by iroll deficient chil­

drell enirolled inL )\'school hlIis bCel ipol tCd several ;authors (see 
Pollitt. I9Jt)). Based on this evidence. Pollilt ( 1990)) concludes 

that where iroil deficien'cy aneilia is pre\'al mlt, the condition acts 
directly to impede educational cfficiency. 

SuippleeCltaitioll alppeals to be an clfcctive tool for correcting 
cognitive function deficits caiseCL !-V iron deficienc\'. Two sI ldies 
reviewe.,d by Iollitt (1990) concluded Ihlat whlen iron deficient 
anilic childrel first enroll ill school. thev are at a disadvIanita 
in term', of their aplitldCS. This disaidv\anlage disappears once 
children becolmC irol-replete thirough suppleille u1taltiOml. 
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It should be noted. however. that iron deficiency ancmia can be 
caused by other factors bCsides iiIadequate dietary intake. 
Alternative contri utors to the condition inclide hCmintih infec­
lOll and malaria Thus, an intervention stratetgV inlillt be sCnsitive 

to both tihe Causes and consequences of tile iisorder. In many 
iinStlanCCS, i1e;SlrCS to Iu-diL'c he liniijil i iil'Ctioll i111Ls!lie take il 
to eliminate iron deficieincv anemia. 'he relatjoilship betwecil 
iron deficiency anemia and heImInthic inilcCtioi lLnde,rscores tile 
need to conduct arca-specific epidemi ological studies prior to 
planning specific iltervelition stratcgies. 

Vitamin A deficiencv is of ten aiccompanied y protcin-calorie 
malnultrition. In its most extrell11manilestalioll it Causes blild­

ness. DI)plCtCd storCs of Vitmiill arc llso associatcd wilh iCltC 
respiratory inlcction. tell.eCI-itVt InLdImCISICS, dialrrhea. 
Vitamin A deficiency also coilribtLCs 10 night Ilidlcss and lim­
ited peripheral vision. 'videncc also exists linking vitamllin A 
dehficincy to grth including brain gerowth. \which cu tilluCS 
tlhrligh aeC seveii to ten ( ocklhced and Vcrspoor). Prevalncec 
all(ollg school-acd children is estimated to be 85 million 
(licrklcy MILd Jaiison: Sanaghvi). 

Oral supplementation every four to six Illontlis is all effCctive 
treatment for vitamin A dcficiCncy. Purchase Of capsuflCs is esti­
mat1ed Io be about $0.(11 per child per year (lierklcy and 
Jamison). 

There is 110 r'VsCach literature that dircClh CX;alllillcS tile reIla­
lionship betweel vita min A deficieicv anid school nerformance 
outside tile conltxt of spCcial CdnCatoil. This is IbcausC extreme 
deficiencies rCsult ill blidICss and thus prcCldC school enll-
Ieiit in Illost ar'.as of' tile devcloping \world. I loweve r,it is rca­

soilable to cxpcct that. unrider less extlrcineC CilCUinlStIncCS. st udent 
IttendancC would be directly linked to vitamin A stores. In lllal\Ny 
couLlrties. aIcteIC rCspiraolry inlecetion. a condition relctd to vita­
mill A dlicicncy, is tile leaidil! caIsC of scllOol ablsencC. The 
degree to which vitamin A deficiency also influences bolh tile 
severity of measlCs aMl dimir'l'Cl disease also SluLemsts I linkage 
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to school attendance and, through school attendance, to school 
achijevemnt. 

3. Iehlmnnt/hic hl't'fcuio 

Among school-aged )olaltions, hel 111ntlhic inlcition genrates 
very high levels 1fmorhidity despite the rICltiV\l\' limited mo1.r.tll­
it'' associald with thC coldilion (Jamison and lcslic). This ma\
 
explin \vh\' 11he conditiol has not receiVed the ptriitctllnrion
 
it dcscrves. Yet. k gC p larasite! hurde1S.Irlicula rly seveeC h(ik­
'li iJlll'CCtit)l. arc asse6ited With impaired CotnIllive 'ntlllLotill 

Is%VeI] ill,s uchLuc'ational 111m aI outcoe IIelSLIrS .ISISlteeisll, 
under-el0rhlien. and ittrition (llIund\' and (iuvatt). 'h us. 
hClminthijc inlfction appears to Constitute a 'ivlV real harrier to 
children's pre-ss in school. 

Parasitic helonrths arle onc of, tlle mrtost comnon illectiolls inl 
the rld. Ilhe majorit Ol case, occur in people living in dCv'I­
opinlg Countries and arne usually Common iteln1se 1ong11and most am 

SChiOl-ilgCd chilrn. lllcctioIIS In children have Ieen shown to 
alffct their heallth., o\vtl. nltiltritionlil SiiittUS cotg.niti\e devel­nili 

top1ment. Schiool-'itLed children (five to 14 year-s old) are most 

likely to havc the heviest injcclions ,ithin a population and 
thereltore to be llt sc\Crclv discased. 

Little ol llo l1irtucti\ is s111tliu \'imlllllulnllt\' l byplrasitic 
hlniinlths. Thus. Most peop[le bcoCme reinlcted al'ter having 
been treated and have to bC retreated t a peiiodic basic, usually 
at iintervals of' hl:,,.cn 'six d 24 months. RC.Lulari/Cd trtltllent 
Serves t\V ILIIlCtilS. It directly reducUs ijlc'ltioll illthe individ­
ual aid. I relucinlg the shCd,!ine of Cg',in the en\'ironment, 
diminisihcs the soUre illflctiolotn 11r a a \Vhole0 the co1nininlity 

([]NIAI. interrelional p oject . 
I)nlIworni1 and whiJpvOrilln e't mated.,.Llnl'ct oneC (tia.rlterto 

of thc \vrl s population. and school-a-cd children havc the 
highest prcvalnlice ratcs and Icvels of intelsity aiong those 
intecttcd (Nokes ct al. ). Roundworm (Ibcjarip, /Iflh/)ricoidh'x) is 
present inione hillion individuals. tofwhom 411) millioi are school­
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aged children. \Vhipworm (7ichri. 11tri~hilira) is found in 7501 
million people. in.luding 3(1M)million children of school age_. 
I lookworm (A last( mniasi.q inlection affects 750 million, of 
\,,honm 1701 million are children. Schistosomus (hilharzia) impair
 
an additional 2(1(1 million cildr.n (i
Million. inCludin9.(Il I erkle 
and Jamison ). 

1.ach of these parasitic injections is associated \\ith a InlI iclar 
set of sy'mpboms. Roundworm usuailly leads to malnutrition. 
imlpair'd gr ,owthand de.ve..h0lome.,nl as, we.ll as abdoilinal obstrulc­
tion. 
\hirn isasocialed \ith twtli rlardaltion .chronic
 
colitis, and iron dlicic 
 anemia (Berklev and Jalniion). ,\
 
r'cenl sludv con1ductLd inJamaica 1o,0 I1ond a relationship
 
et\\en \\hip orm and psycholmolr dlcp\.Cme)l amIong chil­ntl I 

I.S(dren aged Ihree' to six WNF '(). lnI;n-arv 199). h). 
Ifoil delicicnc anecmia (and accollpmlnifig l'altie.) is associat­

ed wilh hookwoni,, \,hilC s'.lit
tmies,eon? rihUte to decre'lased
 
womrk capacili and severe disease (Ilcrkle 
 and .lmionI. (Clinical
 
teattres of inlection h\ ,chktosom,s includes Ieucr. \\akllss.
 
lassiltlde. ninseUtlar pain, nansea. VO\'miline-. diarrhl'a and tali!tue
 
(lhollitt. 14)1). A~lthmon~gh the. research onI the etfects of
 
schistoso ia,-,is it
is fla, cd ee.lms alnidantl\ likelv that such
 
school- r'latCd outomeasit,
ttelIldl"nC anid ;il'ic\ clclilt are llecia­
lively in fluenced hv this ,vilhptonmologv.
 

In general. ,_,,coh.lminthic inleclion is linked to 
 )or co)geniti\e
 
func on. educatinal alain mnlt and h.earling ahilil. 
 It is
 
unclear. \ \',c the relationship is Causal or- Confound­I\hether 
ed hy intervening socioecononlmic \ariahles, Nokes ci WI.). 
Ncvcrthelcs. roIund\\om. whipwm and hookworm ale all con­
sideredIt Lxert hea\v neC.,ali\e il"Ii1C In le'arning aptitLde:,s 

I(LIC'I'dIC llanLnemoertMIII n g'aliVL'iI'~ LILL IIcv influnce school IlundanceI~iL.onl LH ) atedac 

(Education lDCvclopmen~lt ( enticrl. 
Rounidworm. hook\ and \hip\wrl cauillm. he treated with a 

single dose otl an aiithlniinthic ycarly. aIhthi n int lihe case oI 
hookworm lhis mu1Lt he SUpplemeCltCd With Clrrous stllfate in 
order to pre'enl mrhidi \v.A single dose Of pra/iqNanIell ever) 
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few \'cars will prevent siginificait iiledion levels of schistosollies 

(Berklev and Jamison). Trealtlment costs are low. A conservative 
estimate o'l operational program 2XprillSCS SLIgtsts th;t. 'or Itel­

year treateiltcl programl cost per child would fll betwcen $1) 
and $15. including administrativC and complcmcntarv inputs 

(llCrklC\' 1nd Ja1lli n ). 

A IrCctI StIuIv in MOlontScrrTar. \Vest Indies dClnonst ra;.itcs that 

cheL'IothCray targetcd itschool-Iged children caln achicvc an 
overall dLcItL i lln the pCvalclcC Mid IlCtlsit\ of gCi.helmlnth 
infectioii, l qtIiilly important. the stud\y sho\Vs that treatment can 

he inpleniented within an exist ing hcalth iinfrastructuLre (Bundv C'i 

Niss traCtllCnt of children ill their sch1nools iS ViCwcd ats atpo0w­

crful tool f'r imrl'ovilg hCalh. It has thc potcntil t0 recCC 

inl'cction while simltianCously serving as i focal point for health 

education and the delivery of other interventions to improve 

health. particularlyV iodine and vitamin A supplCmCnt;Ition 

(JN)P. interregional project). SevCral studiCs alsO capture hen­

elits of in-school treatlenlit programs that dirCctly' rClatC to school 
iparformance variables (U NIDP. interregiolnal pr'ojectl). 

In Jamaica. the renovail of whipworms iina sample of school-aged 

children led 1o a significalt iprovCmCnl ill auditorV short-term 

memory as well as retrieval of in[ormation stored in h0ng-terl 

memory. Indeed. after nine weeks, trCiltC children were not signii­

ica n tl\,diffe rcnit fr01a i UiifeCtCd comIIparison group in two tests 

of cognitivte Illctioni. This investigation suggests that whiatwori 

infection has an adverse impact on cognition. "reatment. however. 

can partially reverse these eflects (NoKes I I.). 

In Kenya, children with large parasite loads perl'ornmed more 

poorly on lasks of' visual discrimination and meniory retrieval 

than a matched group of slulCnts reiiatld with ilhendazolle. The 

Stl ldywas coniducted isa dLuhlNC hiid cliinical trial (Pollitt C1 aL, 

1991). 

There ar'e 1111ultiple paths for whipwormn to affect school perfor­

ialice. eavy ilietions produce an infl1ammatory response that
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may affect children's arousal level through brain Function alter­
ations. Growth retardation. molher concomitant of whipworm 
ini'ection. also tends to ie assoCia ted Wi th poor1 levels of school 
achievmelCnt. altllough the mechanism by which this occurs is not 
understood. In addition. heavy inftections lead to iron deliciericy 
anllmia wvitlh the adverse consequences to school perfolIlllnce dill­
cussed earlier (IIN.SCO, January I990, b). 

As noted. hehliibllhs at'fe1C nutritional satis ill several ways. 
depending upon type. Whipworms, 'or example. affect e nivmaltic 
digestion and cause Ibactcrial ovcrgr\lowthW';!c colpeting I'r tile 
host's nutrients. Roudw\\orls impair the atbsorption of' tat. pro­
tein. and Vitamin A. I lookwornm are considered to be one of the 
principal causes of anemia because IheoI bood loss thC\' cause 
(Gopaldas, a). Moreover, thC i,, ,:ommn forms of inalnutri­
tion ill the de\'eloping world (PAI1. iron deficienc\' anemia, and 
Vitamin 13deliciency) ai, all auIgra'alCd by tiehlintlh infection 
(Stephenson. a). The dlarrhua produced by worms further 
reduces nutritional status whbile nMalnourishMlent. in turn. lowers 
(he organism s resistancc to inl feclion by atwhole range of inftc­
tious agIents (I;NI!S('(). [cbruarv 199(0). 

The impact of worm bur'ell is ol'ten exacerbated b\' cutural 
practices. Inllmany count ries. ot hC's teed their children less 
during houtS of parasitIL u ,e: a prevailing bCli'2, 1olds that the 
way to help children Uel rid (of'worlllS is for Ihem to eat less 
(Tom kins. in The Impc ri-ill ('of lCe of Science. Tech noh)g' and 
Medicine Proceedings). 

Research indicates that the er(o\tlh of children with intense 
worm infections maylbe .,eriously impaired. These effects can be 
reversed by dew ormiuc (IPollitl t af.. 1991: Stephenson, 1987: 
Cooper ei al.. I989 as Cited ill U.S('(). I990ruar\' ])({). 
Although there is little dircct evidenC': rega rding Ihe ffflct of 
helinthic inlfction on intellectual development. the physical 
consCCIences of Worm burdens. sUih its ;IICmlia i stinStlltiig. are 
significantly corrclated with cogn it ive development and educa­
tional achievement measures (Pollitt. 1990)). 
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Recent in\vestig+ationsl sllo\\' that tile trettment of intestinal 
hiniuhs Icad to ipllr-vmcd plivsicai litiicss. gro\wth. and aplpctitc 
alllonII Student., in areas wh.rC hclintls and Stunted.!1\',th ar' 
lhighlx prevalcll (Stplhclnsoil VI di/. ). "Ircatnulllt llsO rcsillts ill 

inilpro\Cd +l tlSks Ot ' Vi.ilaiCC 111d.c.Itl+ lanu.cc Oil CtlI11ili\ CtcStS on 
atcnti\..lls',. Such all ClfCl \\ OlId lot hC rCdil\' OhlsCrvLl . Oil 
CoLllilii\( C, +ln, th;,t lrmadIril clst dccUn11llatcd knoxlcduc or 
school achiccnc;tt ( Nokc, ci a.). 

Pohllitt ( 90) otc,, tilat tiL lask ill"icaI IiC, inl dciinil t'1C ctCCS 
of hclIlinlhi iliLccti< )lnOi school lilillili. \ arilhIcs ilidclcndcint I'ro111 
or ill additiol 1t tths1C ClIccIl., lClitlcl liltftitiolil staiMS \ariaCles. 

( )1h1cr i',,,tc' tha1t ',till nccd to0 he Addh',scd arc hc d r11c to \%hich 
imtcl',it\ tt iiection i', itlIMtait Mid ' lictllcr 'simic individutls, dis­

pl\ a lpItpcll'.', tomrd hlcIniinthic i1f1cctiol. 

Ycl. dc'.I tlc our impc mcI k 'IlcdIc concrnimg, thLe illpact of 
ililltllllic inlLctiom on lhschool aclhic\'eclcllt. a kc tact rem.ains 

cIcar. Ilhc prollIci otetn pcaks aniong school clhildrcn \\1ho nccd 
to a\ail tlicn,,clvc, 01 s',cantll, MI 0io110)ppt1tLllitics.ad tult\ thlcir 6li 

Siglli lC; ill llpCdiiiicLillt',t0 schol MttLn.ancc. c0tnCClllt'iltioll. anLI 
c()itllitil c.I L lt()IIllcIlt l'll ChihlihLlIC 01' lh il I)OtClitiall to lbc l'fit 

iron cI ucltiii. 

IPrca'lCC datIla Itmhcarfine an1d sight inpamnltii amng prilmr01' 
ScIloo childrcn arC 110t ;1\aili hic. IIo,'c |'. I StlsIV' ill the 

IllhilillhCS ( il'rcncio.) found thMt 2 pCrCct_'n of StUd.ntS tcstcd had 
viSiOll ln lirnlcnt. This,\hct\,ieatio|n ;also I llind that thc irllct 

prloptortltl of studctlt \ith pool • cvsiellt \\'Clrc in tile lirst grade. 
AN. thle -acILC IC\C lUidC OSC. tile pcrccitagc of Childr n with 

illal] \ itlliol c1id'cnccL'lncI.This Illdin.g prot'ViLds stol C tlat 
Children \\itll) p4, .iht lhlac Ieicl. rate, of tllition than their 
n10,1MIf \"+ioit icc. uch a tilitiotl Ill\ \\(..l lellcLct higher ratu'.+oI' 

Schlool tailuic I1hi0ti1 tlh stu',(\ did no1t test thi,. hvp'lothcsiS. 
' Ihio c | llr.inClltaI alil\ iland CVC'sii'It WCcI le twol ll'l)U t 

prcdictt u' of 'dcl i aChicVCmcntIo tIhc saulicll SludicId. 
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llorencio also examined licarine acuity in her sailplC and I'und 
that 13.5 percent experienced soic degree of' imlpairment. AS 
noted earlicr, hea ring loss appears to he linked 1to mild iodine 
deficiency. Investigators in C'hina found that the Ime 1anlevel of 
hearing I'or M iodinC-delicielnt. remotenormal School children in 
arca was significant lv lowcr than ra Comparison .ro f'clil­
drCn1 ( Ya.nI-YOu ;anld Sht-lluI. aIS cited in lOllitt, 19t)). 
)illerences bet ' r 'carsccii the two grt)ouLs dislppre-Cd at[lr lhC 

of' iodine suplementation. , notCd abo\c. Nokes c'l 'otInd aal. 
correlation betwe iprcse ncc of)"whipworins and impaired a id ito­
r\ memory1id collition1. 

\ sLudyV coiidlcted in BIra,,il CstblishCd I relinship bCtweenl 
visual icuity nMd oil-tile 1r)m1t0ion lt Researchersof' studnts. 

illmloSt halfl the 
visual im npairmcit. St tlent s w\itI good CvCsiht were. On av'eragc, 
21 perceIt more likely to hel]r0iiiotCdol tille_ 

I'0.d thllt students sufCredIfrotm so0me Ie'Cl ol0 

than visua ll\' 
impaired children. Visual aCLlit\' was the Most important fictor 
inllueneing st udenl aehiCvenCnt (l3,,ista (itncs-Neto ci /.. as 
cited in Israel and Ibrnshv). 

Thus. while a comjprchCnsivC 0\'oIfCrat tirC Cxistbod LoCs no0t 
on prevalence Md i lmct01fstlSOrs' 1imairmenlit on School per­
l'ornmance. avaihlC StUdiCs strongly sllgest tit vision and audi­
trv prlcnis CostIJILItC signficanlllt educational risk fIactors for 
school-aged children. Sensorv impairment limits a student's 
exposrtle'u to cIassroo0tm stilulli Mid lmaV ilICInteac Wvith vitallmill A Or 
iodiie deficienc\' to crCte negative synergisms lor the child in 
school. 

.5. T"11plraru'. Ihm1,,ger
 

Although reliable estimates o n the iitimher oflclhildren Who come 
to school every\ day f liiigIi urdo not exist. short-term ofr 
temporar' htinger is Lin(ICStiet hlaba prvasl'r'i\'C condition in 
develtoping countLries. In the schoo0l setting t(10rrv' Iltinlgel 
comnlyll\ ocCtll',rs Clinchiliciren conec to schtof witholit having 
eaten breakl'ast. The stili 0f' this sIhort-tlrmla.sting is a1child 
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more easily distracted Iy irrelevant stimuli (Pollitl t a!.. 1983). 

BCcause hungcr appears to cause inattentiveness. it is likely to 
influence schol pCrforlmanc and learn inc. 

This is the rationale most ot'len presented it justify the p)rovi­
sion of* school breakfast and lunch programs.I VidencC from the 
PhililppfinCs StliccstS thal "clini hungry" in school is associated 
with poor attainmclnt Ic\cls (Plopkin and LinI-Yban],. cited in 
UNI:S('(). JaMalV 1990(). a). While it has bCCn sCtablishCd thai 

temporary hunlCr has an CffCC on cognilive function, further 
research is needed to lidCrStland implications for school achiC\C­

ment (LUNLS('. 1989. a). 

Se'eral studies ill the classroom ha c suggCstCd Ihat immldiatC 
improvements Ma' occur in childlcnllS IbClvior fllu inc reccipt 
of a snack or drink (I aird ci adl.: Kcistcr: and Benton et ,id.. as 
cited in I INIFS(( )..lanuavI No. a)(), daptlivC bChaviors to tiln­

porary hunger appear to be short-term inllnature and generally 
disappear when the child i, no longer hUnlgry (Pollitt. 1990). 

Researchers in Jamaica found tha the provision of school 

brcakl'asts to primai\ ,,chool students had a sienifianl flct on 

arieLdance and arithmetic sCorC, but not oi e\Ciglht or spelling 

scores (Po ll Th e.) : inlhe differentc results obtained for the 

different measlues 111y ill turil e alIlcICCtioln of' the diffcrent 

problem-soling, ,kills+req .lired to pel'rforn the tasks. Spclling is 

dLne b' role: arithilmetic in\olves the application off riules to novel 

situatiolls. Stuldents '"ho a Me Isi ilvdistracted bcause of' teplo0­

rarv hu1nge.LCr woul Ibe More Vulnerable to low scores oil arith­

itic tests than their less huingryiu'lpeers. 

"lniporary hun er is likely to colnstitLutC an educational problem 

for well-nourishedt and ailllnorlishLd children alike. It is riot simi­

lar. therelorc, to PNI \lith r SIeect to Cither causes or manif.esta­

tiills. The seveclv allloucrisheCd child oten is not1 hungry, and the 

\ei hunerV child iyiv 0I iniv nt Il, nI ouri-ishle. I lowever. in 

terms of, scllool achieveelltll. lmalnourishedchildi'n iv iloremay be 

susceptible lo the eff.elcts o)f short-term hunger ill light ol other cog­

nitive dVsfunlcItiolns asocia_,d With their nutritional state. 
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E'idence 10 suPPort the ic\ic\ tIlat thc ClIl..cts 01 shOrt-tcrm 
hunIzcr nay he iorc dianiaLjinii to childrcn \\ hO Iilvc ;I histor\' Of 
nillll1ltIritio1wIas lOund ill l stILdV ii 1school hlrclktalst prograil
iiinatlca (Sitnc~n *iiid ( iriilhami-\lc( Ircu. r. ;is citc'd in l~oljitl. 

t (). " h'i.. sItdILIII, %h\o \\Crc tI II!Ill'Iiiill\ Alc.tcdI IIillost Cow­

llili\ c tests h\ i1lii" iIIg hrcak \st IlslcI \cic. Mho \\Cie wasted and 
either 'sItilI Mu IpIlc ,-,I\ lllnillOiirihl.Cd. \\ hell i hitor0V 01' 
mallitrItili \,Il cOnihitiCl \\ llI iIliil. kjuk liast.tlI cti.ct (ill 
CilitkCctit lilct ,\i olllc ji01 Miein" n rIIiltld thnIl either 

WilsOn (lo.) Iiddrcs,d th isu Of hulizu'r Md its impact Oil 
,,chool \\Ok in his rc\ic of tIl lilcratlI,_ On iiitrrc.lilhtionships 
dilllm(nt dil. ph.1sicll .-r Milh. \crhiil lC\ChlI)pinCl a1ld schoI d pCrtor­
miance. I lcri tcd lhalil th icci', 01 cUiiTci t diet on schooI pCrIor­
lanc arc not %cll docutnicivcd. Nlost t 0h ;l1 ) SlLldiCs find 

IIat c'cn ii rclatii\cl %c!I-nourikhcti po)iItio ns in tile I iitCd 
States,. tc lipOrar\lx1 fIla, Il1iinltritiOil) aidVc'sCl\hnILclcr Opiis,cd to 

atcts ltclnii~m. iicclst. iiid luarninc. chLIII
I iiic ac Collsistclnt 
with I thaiii and (Uobl i's h1pOtIIcis (iis citcd h\ Wilson) ihal low 
C'rcy lI tloilnhhctivit hs ,,hotc- clic'cls n .llnill that an 

he Cnllninliyc. icI-ai llc, Of lin-ICrlll [lltritioalill stlins. 
Additiolinal suIIportl I [ihllnOr i) tlicsis wils hLun11d ill at'stuyL\ Ofl diCl and 

SchIlool ipcl'orllldllCc in ( iatialalidil. A child's toli dict \',is floulld to Ie 
lhc Iargest 11di illlst si lilic lnit f;ictI r illiccili a Icac'chc" aisls lCSncli of 
pcrforlincc whcnr priir %crhalattainmnict sic. and a laiilc nunlbcr ,.1 
Olher \ariaiblc, crc hcld Collstan. iln c cilicLId1d that this'l CiOaihlr 
clear finding, proiiCLd sti-iln slll-IOt Ir thic Li.alhailn and ('obo Hliln­
ililenI t lilt f ctiicln hicm ill iilipiOklil ilpacti l lcarningcurrent lccls 

illd p r,lrnlalcc. c' cii ;inilm childrcn illpllarihlc,pi intritiOlln­ihi c r 
il slattis andloti(nlll t., I\ ol sI lofability) \\ilo ll). 

Manii' Of tI ltIlics cai1iiiiiie Ihc' rclAtiltiiolshilc Iwctc%n scllSCOI Icl­
ing programis anl scllool C,ichiicii tal Ihlsupport tlic \ic\% al such 
inlerveiiis cxtcnd cducational hcnc'its 101childrcin risk.it This is 
largely a rdllcctioii Of study cICsien pr blciiis \s lich \iClclIcd iiicinc1lusive 
findings rathr than tile rcsciicc 01 siro11 cvidcnce to fhe contrar' 
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(Levcxingecr). WVhere imexstigat ions [havec hccn carclnllv otintr4!!CLI (,I' inl 

( Icl iisit pus 

\ast intil 1 ct -i~dclid~li c lp~i ctllics I;iccli. 

10 Like Ahxillitl'C ()I the llltlltCd LIlcIiIt4 4141l ili~\Illlhl t44 

IlCIll. \1lll\ ()ItlICs'. citIcII(l IM\xc d I as,xcllcfllni1tI\11!1 

illtAti;11141 tIM,~IIlCiIIC 1I1 ll";1' 4114' 111­' IIlt CICOIIh\ 1i1111. 

114411\iili cis lIlIt\11L1picilcltl\I41a2i clild CkILl paticlil-V 11414 

I~rcm.!p55 111114242 CI id"()4 \x icixi21Jil\ iind( 51541\imll'1Iillil 

1 .\lltColliti4l' O15(L[fil Ihtilt un~knlflxIL ta c\,Ict 111111lcls are it) 

that \ijaiic aittcL:1lpts Ili(IL h\ ChilLcIki aMd tlicl~il 1c10 tot UN~I tile 

hcnlct'its ()I cal1411P'ICti1l1. 

.\V(st 4l It114254CLILtl il 11 1116112 424 o i 1lls I -IlditiLIt l IN14 1(4i-

tjxcL\, I1V'\-42445 illtcr\uIltitIll ,IrtcIvics 11111Calli imI~t Illcit. ilc42atix impact 

41111C11r11l1ill idSCill ) cx 421114211.Ix4\4! cild II cr.lliltdldCl \%11()ll,IL. c.\pdii-

CnIccd pri 11IllgcdC i" ()II Illdill.tltji itl. illicc~jtl (I kw liwxilpilldl 

prohiabix Icc ACCnmn11itcd lcdIrlintll! dclicits thatl nit11t hc addressed. 
Pi'lCsChll 1p11U3111115. Ittitlitiol lai snpllCnl~tailol tlt- at-iisk linfants. 1(4(­
(lcts1 Ild IlCil. ildlln(I ljllCd 11)lids. u koC1citas plntilic cdnlcatinl \\ill 

makec ilpl - Ill I [n11l151S 11)) aicx~ctl 142111.tlilt li 4n4-AT ltihi SCI01 

snack and hilcakiast pi ()T il" ills 1() appeai 1() [he imfporltant tools for o\Vci-­

comfing4 proh114 llms 5ciuis lcatd withI sho ii -tIc111 htil tc . 

Anl ()l Il: Mid 1)O111S)l111 idth111IldikUil lii IlldiSCtLSSC(l hcfIC C( 11151-

ILutes a hanid icui ne c~iI til dcxc l t411d(1~l (W1 (Iic ll ni 01n Chl d's Al-(. 

All t(oo oitcii. llllxxccr, the cllndilions exist not sitlld\' 111.t inl Collbilla­

tiolls that prI-LdnIcL nlccaixiC sVnCrwc1S. Col Isqdlt\conllsalory 

Stlidluwe6S 1111151[Ic\ dcx IChLI to Itli ldditiOll Ii)h ilpIdChild qualit\. 
such in c cill4ion" s15dx4111i 4111 SUnppldtllcntultioll, 1l11dll dcl["t it 

tilc provislionl (I 5421101snaucks (11 hi-cakfa~sts. dcckIjilldiltall\ facilita­

tIviCclassrlis that1TI Iul11(1ci AlI.('- ilust hc lic icd to chlildY1421 Whiose hiis­

ton~es StLo ,CSt IllulIll'\ \\~ saitilaI'CtoIv' eca-IxillilVlav iff'icuLtx' ill mnakingl 

lit 111 1l c. 



4 A CONCEIPTUL R. IMIKWORK 

I"ORNTITO FU'FR 
IN FLUINCE*S('hO )l. AI I III :NT': 

THE ACTIV!E CAPACITY LEARING( MODEL 

A\ cnmpl-cliciisi exam~lination (11 liiivN iicaith anid IILIutilOli cnnl­

imllicit or!explicit icoNrv rI-edijIi.J tile Ii~ICtIM tHIM LIt-inilic 

classroomn Icariiiii.!. Such it Iiico[r\ 1IILt rtlCmlpahss ibothi Child 
.Iiid SCII()nd CilillilCiCS tjc, \%eli :I, MIi MLI~CI"stIiit!t (d tilL 

JprtocesN thlat Shaipe ilic ticclcilinicr illrctijn. sturpm-ing , 
ill ii,'1i I ti Ih ic dIICi pi)ICcLIILL~ IIt II i t'. fllln't Itnidics ()I 1pi 

( nc CNCCi)Il iio 1tli giCccrali/mtinn il J)1jljt., 1I 990) Jl\ icx\ oI 
IitcradtIIrC M)1theL Cilu iISII' iillciltn)JI;Ii~1 ii) n C o ll tmn111J1.Iliiinntri­
tionn. illicctiiln. 1liul-c. ;1i1d ',Lfl")I*\ 1 aiJ limilt. I li tiimi \wrnk. 

tI dc: tinic-o-tiltak rIICIliiini ciIddtiicc dni CIIII)lIniCnlt Coliisid-

1,1llCL): anILI 10111\ (d1 IJ"trtctImn. lic 1iiCII 11(mNL 
iaiintriil i l ,iItCt sCilad 1IcCtltnI aiICMictl 1I-lII1S ()I
 

each ni thlc~c decciiinhirit".
 

asI'ljlk al cntI ntnJ-sLII C dll IClti ll 10 lcnllsl N cl Crtil1lts. 

t1n01c diMnMiIC InndLC P, IICCded lo) CitlllLC JI-Ciinlsl ainng
 
viaIriai) I If()\\. It) 
 cIIectIs II 


illIraCIti ~ith aChild",ccs inCCYhini. ?If)I in~ t aChild", Carl\
 

C\;IIIip ICi'. t)n the ( nu rI It s,Iint , 

'CR 
SnCiial eIl\inIMIlICnt Mid rIIIIIItni Stahll', 1111i1211(Ce cicii other? Ill 
shnrt. causal icIhoinip llh)lhi. IhltlCJ)CilILhiCI \ aiffihcs I111151 Ile 
MWa Ietj~ ill cpLIC)I. IIICIt igh sIgniicaiicc.'-kIIc i)hhlcntlivl 


A secondi ictluitcni'niI mr i model scckin.!h Int~iCit 
 thil lla­
tionships inimli- hicith. nntrlitinn1. and ,tlccc,,,Ill Cnnll~~ip~l ofn 
basic CdcIIInilI is thait the IMIndCI IVustC 'rcicct(dicnthc hn.!her­
nrLIer cnw',liti\CcI!1;1(' 111Mnd C IcciIiiiVtlint ac plICCs MI sItudent.. 
This is bcCausc. % ithe adven~llt ()nibaic cdnciinn cninis inre 
active clgagIzelucl inl tile carnmni. prncss by primary school chl­
dren iSeitherI underCIWay M-inIilinen. WVill childrenI halve the Cog~­
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nitive and physiological capabilities to fulfill these new demands 
and expectations? Asked another way, the question is whether a 
Iew conceptlualization of school achievement determinants is 
needed in order to capturc some of the chalges occurring in 
developing countries with Irespect to teaching-learning behaviors 
and expectations. 

Earlier in thINhook, the notion of active learning capacity (ALC) 
was inutrOdtIIcCd as critical in timdCrsta Idiiing IIow child quality acts as a 
d,etcrmninant of learning outcomoes. Al( was defined as aChild\S 
prvpe'ii%v andi alnlitY to, iiU'nie with widttake opimal aidvantage of 
th/iil/Ilumll )/'U tr Ihby nt' uIpilaor inlormilltl!'ia ,l '.srn'e.s ,/lt'ret 
h'lrt,',ii eni'iruiiu',l. 1Il Cquality of instructiol (includilg the 
availabilitv of teatchiiiz-learint reoul-Ces and teacher quality) and 
quality of) the school plant are held Constant. thl the llhowinig rela­
tionship is posited: As a child's A[C increases, the child's school 
achievement %sillalso rise (assuming that the school does [lot penalize 
or discriminate aeainst children with high AI1').
 

Three sets of Va,riahlcs inIiClCicC AI.('. Primary variables are 
those that signilicintlv affect AI1" both directly and, through 
their efelcts on the sCCoiidav v\'ariablC set. indirectly. The vari­
ables \\ithin the primary set intcract with oie another, at iost. to 
'aim c/aeai.' degree. ' arc al.So iflhueiiced bY theI'rimairv iti l'uih.s 
.ecoldare ar'iable .wt. al1houih tli. relatiouhip i.%not astilte'ane' 

a%it.s the levelr'ciproc/,al. Aillolg variables in file secoidarv set. 
tl interdependence iShigh. 

ioth the primary and secoldary sets of variables focus on child 
qualitl'. that is.those iharae'ri.qie. the learner hriigx. to the classrom 

that play a siLnificant role in determining school outcomes. 
Ailii.g i'ria hle, ithe third set, have ptutential toalter. I'r better or 

worse,the impact Of primry and secmdary variahles. The processes 
anid lter;aCtiolls that occur ill .'hrl to dCterliC Al.(" and. through 
AI.( . schol achic\eiiit. arc the focus of the mitigaiting vari'mhle set. 
Inl other ' ,srds, mitigating varialles capture those moments wlhienk 
child (.1alitx aMId school qiality eCliCluIter each tilther. The natlre of 
this encounter its contnlt and processes --will largelV determine 
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Ti1: AC'TIVIE iEARNIN; (I'A|\('l'i'y M j()i). 

whether a child completes basic education or be among those who
 
are almost assuredly conlined to the margins of societ,.
 

Primary ALC Variables 

Ti'hree primary variables determine A I.(: health/nutrition status:
 
hunIgr levCl: aid. ps.ychosocial Sulpport. These lactors are, to be
 
sure. ol'ten associated with such fIamil background indicators as
 
family size, family social class. lamily income, hirth order, and
 
gender. InIdeCd. 
 I'aniv hack, round appears io he inllunltial in
 
determining school achicvcnIent in devlopling countries 
when 
the formal schlling is highly iIstitutionalized. 'hen class struc­
tures are clCarh' defined and 
Ior suhjccts thait arc linked to the 
parents" o\n knowledge (lockhced o al.. 1989X). IHowever. the
signif'icance of these background (or environmental) variables in
 
terms of AL(" is that tIey,are assumelIlLd to inl'luenc. co-vary with,
 
or serve as 
 faproxy for. the primary v'ariable set (and. indeed. for
 
several of the secondary variahles as well). Thus, their el'l'cts are
 
aIccoultld for implicitly alheit not explicitly. IFach of the primary

variahles will nOw he defined and reviewed in turn.
 

IIealflihnurilion status refer s to bItlICI
mil'nlald pr'ior houls o1 
PFIN. micronutrien Ldeficiency disorders. se nsory impairment
 
(particularly vision and hearing). helhinlhic infcclion, and other
 
physically or mentally handicapping conditions that impede a
child's prlpeCnsity and ahilitv to interact with and take optimal
iidvallltaC of* leall-nin IeSIrC and opportuon ities. Numerous 
flinding's concerning tile wa'S inl which health/nutrition status 
influences i\1I.(" \re prCsented earlier in this hook. Among the 
most salient relationships and observations were the l'ollowing: 

With respect to PI:1: 

I leight -for-agc (a meastre 0f rir nutriitio) is a strong pre­
dictor of* school enrollment and is positively associated with
 
grade levels. lallcr children have higher levels oflverhal de'Cl-

OpInent. I liglht-0rl-ag is al.so positively associated 
With per­
formancc on 
reading, sIpellinlg andIirithmtic tests. 
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" 	 B~oth and )ri'"PI-M correlate with poorer cognitiveMirretII 

flnctiol. (oo'r school IllCILdkII1C. and 1po()l'l school perlor­

* 	 PllLI p'ir to school enl ollinent reards pIhysical nd mnial 

L.CVelol)IelCl and ne atiely\ Inlittjen', ai,.-e-alpplr (plate .,hC 

enrollm1nilt.
 

* 	 (Children nrn1',I1V rCci\,inuL', ih CnrClV diet, ipctlolim eI+,ttCr 

ill school. 

\\ -ftor-li (ilt 'rrI'l tritio 1,1t1is 


1l) COrlr laite',\,ith lett r llormal ie lconceltllrlaion tests.
 
* 	 (hrcater hitd (a n nil iindiCi-

With respecl t m icroirmitrient dlicinicies: 

.. ;IIC;diII* 	 \'itainil \ d liCits areC cauC 0l nuttrtI onal blinh esS 

iC. ,chool pirticipaition. 

LCC n \ italln A delieienC\ . diarr',I ealdi,c,at, rCt 

nd. ,,where ,,\ preclude 	 The link 

siri­

otheron) also direct l seltoolliii limited peridheral 	 iitlhil21 

M id L'111111C II) lifle 'l \ S'l d I C I lI,.l~ -, , h o 

* 	 ldile_ delienc\ inl ,Chob l-a'ed Childl Cn I,linked 1t)c),nitie\c 

IinCtiotiliI 11p IIrlneCnt Nild IC\\lr \yCars (d p.lrticipalttlo1 il school. 
\latr iti (le deeiCieCV cM Creli,,t less\ hutlh CC 115. ee 

irre~,er,, Ilii lunrctrdat ioll and tfl litol\ iliipiillllefltn l 


atlltl1' in ;lla,, \w are then tIllablc to Cnroll inl ,chol.
 

* 	 Ir01 dClieiCeIC\ \\bCther Cens,,d hby\ dieIAA illAn c .v 1mpartl­

sitic Illcctifn. n\cls a hauzh dcrcc l iiflunce oil apItiltdes 

iind IirLdC.tlM I n s l ;tten.1dIItn . (SonitelltJ'gC. 
trtrli relation ,,hips,tor both p~reselhlol anod sehoodl-aed elhil­
dre'n haeu beenl tl1 be't\l Len ll-d lCiellV allnela. 

',Ch11( lllilpaI red .'Clil\ C I ll ;I I)0() 0 (cll CC.1 ti) tI)I III d IeCl 

Wit h respect I hellliilhic inletioii: 

A ih impaired .ti'e* lhavv worm burdens are sNoet,, edl I etlilu 

ulctio llad delu , ill ps,.cl' lllotlr devC\el..I)IllC nl.LI 	\ 


llelminilhiC illctioll id\C,,rsClv inllneCes altndanLCe.
 

enrollilient. and school completion.
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'he presence Ol iilxaSiteS leads to o(ther lli.!I- and nutllrition­
related pr)ltelils that have adverse c()lseticlilces o)r school 
achi velX.li.ilt and Al (.spcilically'. I'I.\ and iron de'icienc\ 
a n ,,illia a re .Ih m c hyUr tmtw ll t u ,, c r i h n i lh ic i l uc litn . 

W\ith respect 1o s.nsir. illpairnll, nl: 

" \ision, ,,i5ct tititllt. a sielilicait h ltrilr 1t larnill 
unless corcted and al)l)eal t he associatcd with primary 
school ci ililpiti( raite',. 

* Nild t( Jlwld..ra, hulcri'li los,, call sk.miiiicaiilt im,.pede satis­
fiictl( + pl'. ltr. ' ill school. 

CCOiiIT it.'he [lrillal'V \ aiial_ that dtr-l liliCS ,,\I( ' dccordifi" t0 
the iiiodel under discussion is the Child's l.iplOryiri' iiiger l.''el. 
.\s iutd earliit, th.Ili alilin)riihd child olIcs lit)! IlcCLsiarily 
txj)tlriencc litiiiet.r. amnd the li1niirV child is flt)l nlce ,,ssrilyViial­
ntnLilislICd. I lenc. i distinction is needed hulAWeCil hCalth/nnltri­
titil Sttusiand sl(Iot-tI'inu I 11t1 lr (1r he lose (Of(I t.'t lingii 
lhiu\\ each c ilt ts I.' 

I lunt- r c ilut 1( a chil slditractihilil , inattteli\iyexlss to 
eiyirt)iinctmitl stilnili. and Adl tiV\c hClaVitor of( );ISsi\it Vand ilmic­
tivity. "h ,llset'tlccc are lt.' [ ;Ii)ItrlF l.t \vhcn the child Mho is hul L 'v 
is also Inli milrishcd. rlsonI l C ,+,1Th t) hn,l,.crl dirteCtl ' illlil Ul)(011 
the dCeclopulCnt o a child' \1 .( '. plohra ctilily is likely to he 
shuiieCd rathCr thmu sll ht 1y the htunrv child. 

IheIinal prililar \ariable in the A1' niodcl is p yIchooci 
su)port. l'lConllJmisSd in this CoICi'it ar' SUch trailts Is 1he 
deeree to hich parets.'it .caIIlak'., colilntllity Icadcrs. and 
othllr signilficant adults nCnrLlI'ai|' Child independence and inquis­
itiveness: pr()ol pla: and hodd cxpcctalions that lav u learning 
as we'll amihornial scliooliii. Ps\'Cllst,,C ial s apo )1r'latCs 1(0 
lhe dglrUee 1t) Wlhichlolmnlnnit\ institlitions. \,alt's indl norsllls 
pr>(nilteh the he:alth "v.t.n \th and ,dlC\Chl()Illull 01 Clhiit~h .,1. The 

cNttltll o \\ hi'ich pir.'ltN alts cii'art'takCI s dilttt'Clitiat. their hl ;lV­
ils aiiid 'alis onll the bIsis I iitchild's .cnder w\ill Am) play , ne 
inl ustahlishin hI()\ Iuch psvchiseiil ,,ull)3 -l a child rcceives. 
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One dimension of psychosocial support is the quality of cire­
taker-child interaction - the level of stimulation and nurtur­
ing a child receives from primary caretakers. generally moth­
ers or older siblings. 1otNI al nourished 1 hers and caretakers 
often provide limited stimulation to their children as an adap­
tive response to their low energyl'vels. Similarly. malnour­
ished and IhungIrV children often exhibit. depending on their 
condition, lassitudc or irritability. These conditions otCn fail 
to elicit rcsponscs from carcoivcrs that facilitate healthy 
iro\vli and AI ( development. 

There is also a cult ural dimension to psychosocial support. 
Research in Nepal. for example, dCmonstrated that modern it' of 
parental atitudCs and parental demand for their chihlrn'S cduca­
lion werc hoth significanl determinants of children's schooling 
(Jamison and Lock hced. as cited in L.ockheed et al.. 1989). In 

Thailand invCstiiators f'oulnd thal parcnlts aspirations for their 

children's Cducation was the Most important predictor of educa­
tional attainment for sons ((ochrnle and .ainison as cited in 
Lockhced ci al., l989). 

Ju.slt as the hCalth/ntrition stauS variable interacts with the 

hunger level to exaccbatc tile impact of temporary III.nger in a 
malnourished child, so too is psychosocial support influenced h 
hCatlh/nurLition saLu.,. Specifically. parental expectations for mal­
nourished children appear to hc lower: this explains tile tIndencV 
am(ing parelts of malnourishCd children to delay school enroll­
ment and to acCmmodael (and perhaps reinol'(rcC) such adaptive 
hchaviors as Ilw levels of exploratory behavior. 

)espite this relationship bCtwccn l)S!'cIOsOciail Sulpport and a 
child's nutritioliemll sLttS. isychosocial SLpIport is considered 

to he a irinmIary variablC in the AI+( model CcausU. hy itself'. it is 
likely to lcxOcllt for a significant portion of the variance aiong 
children with recgard to AIL(. It slLtfd he noted that While psy­
chosocial support is rclatcd to family class, it is a diffCrent, broad­

er constrlct. 
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Secondary ALC Variables 

Three variahles are considered secondary in determining ALC: 
prior learning experience: a child's learninig reCLtptiveness: and a 
child's aptitude for learning. The first variable focuses on interac­
tions the child has with others. The remaining v'ariahles are con­
cerned with qualitative characteristics of the child. lach of these 
variables will be defined and examined in turn to estahlish pat­
terns of relationship ble,,iren the primar ,' and secondary variahle 
sets as well as withil tile seColdr;v Net. 

Prior learning experience refers to the child's exposure to for­
nlal ald illorumlal situations coIiducie to the acquisition of new 
knowledge aid skills. This experience may take place x\itIin tile 
home, in a primary school, day carc center or in a less flirial 
preschool setting. Participation in preschool programs is kn,*¢,' 
to improve sienilicantly a child's subseqtLien t school pe rfbrmalIC, 
(see. for exaiple. L.anders: I.ockheed and \ erspoor: I ':iddadl: 
McKay vi a/.).
 

A child's health an11d
n1utLitioll stltS LnlestionLably influenC:es 
prior learning experience. As lotld earlier, ac oI school enroll­
ment, school attCndlallce. and academic progress (all aspects of prior
learniing experience) arc sensitive to insults to a child's biochemical 
makeup. It is because of these relationships that prior learning 
experience iscategorized as a second tier determinant of AI(. 

Learning receptiveness relfers to a child's mot valiton, arousal. 
attention and vigilnMicc. I lcalh/nutrition StaIS llid hunger level 
primarily exert influence on this v\ariable in ways that are either 
revershle o- temporary. Prior learning experience and psychosocial 
support (particularly the quality of the caretaker-child rclationship) 
also combine to further inlluencc learning receptiv\eness. 

Aptitude is IrequcnLt l associated with I1. More generally. it 
relates to tile tiIe a child needs to learn a pirtictular task. 
Learning receptiveness, particularly those dimensions of it that 
relate to tile child's ahilitV to atte1Ld 1t stimuli arid to co1Centratlle. 
affects aptitude. Mlaliiutrition (cspccia!lyv PhNI and iodine deficiency) 
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significantly depresses a chiIds apti 1d the effects ma.,'although 

he reversible in some instances if the child's environnlct is highly 
facilitative. Iron deficiency ane'mia also has a direct hearing on 
aptitlude. 1although the effects of this disorder can also h corrccted. 

Studies haVe shiM\ n tlhalt stLidenltS var\ ill e\JhC Cfort the upeud 
on schoolwork. WhCn childrcl perceive thcmsccs as perlorm­

ing cl licaciutslv (i.e.. "'aptiludi~rIIlly" ). the elort the\ put forth 
increases (lockheed Ci I..I989). lhu,, ap(itu inlfluCnces AIL.( 

Iw incrcasilng the intrinsic rc.vard (and. hence. tie le\cl of posi­
live 'einfo0rcClmnCt) a child is likcl\ to reap Irom taking optimal 
advantage of the full complement of learning resources availahle. 

Mitigating ,Al.CVariables 

Mitigatingi ariales are concerned with processes and interac­
lions that tccur ill the classroom. IncldCd amtong these v\ariableS 

are (ulLilit\ of ilStrtiction., tlcer quality. a'ailability of learning 
materials, and the pr\'isiui of dircCt services to school children 

lhali't hungr imipair­reduc ialntritioll, inlcltion and Slsor\ 
11Clnt. They are described as "nitigating" becaus thic have the 
potential to partially ollsel oC of ih ill effecis to A\L( caused 
hy the primary and sCcondary variabics. 

Chissroom instruclionIal llrategies that arc dc\'elopmlclllyliy 
facilitlatliv and compensac for accumulated nutritioll- and 

healtih-rlaled learing landallcintiol deficils constitute anl illpol­
tanlt mitigating strategy, little or no lCsCarlch has buen donC to 
date on whether imallourishCd. ill. hunllgry or impairCd sltletlcs 
elicit a less favorabl-e response from their teachers than their 
healthy peers. I lw\vcr. such a negaleC interactioll is highly 

plausilc illighl of cvidencc that Stigsis s.ch a cycle bclwee.'n 
youlg children and their cmireiyr,. SltIdiCs bear out t;hat pupil 

perflorlance is higher when teachers hold high c\pcctatiols for 

StuldCnl achiCCint. Fo the lCrcc lhat ilalnulrlition. infcctiol 

and sensoi ill]p[ilriClt dClatC teacher CpCctalituOns oh sltldnCtS. 

the lull p tnMItIal o1 tihe School to mitigatC tihe Cfccts of1' ill health 

aild poor ntilritioi cannot be aChic\Cd. 
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l)ewvorming. micronultrtcil supp cnlntitih ((particularly with 
vilamin ,\ and iodinc). simple vision and auditor' screning. aud 
the pro,.isioof school hrcakasl t snacks. I'iL2l'c aflOng those 
imCasuL'es that al culrrlltll reciL ving incrcjllZ attngmention in lig~ht 
of thc allihitnots Iasic edUcatioll goals aierd upoll 1 interna­
liOli donor, and dCchlpiJng clnltl govcrnnllns alike at thc 
.Jolnltjll ilietinit. Me astlc Io llprom oilcc\lilllcntal sallliation 
(e.g. provision Of n al nd hlinsI) and ilutliCIlt intake through 
tile ilt'()dLiCl1ioil 01,n01 laRdcIis ae also \iC\VC t i 

iiliio. 


. (l this d(l­

is in'clusion 

llitritiol-relaL d content illtile curiictltill.
 

as, iliigtig \ ariihh., +as the oI health and 

The figure on Ille lolo v.ing J);gc sho\s rlatoshilps ainiong the 
three sets of variabl.s and AI .( . Ihe liLure cle'ar ,IdctsiCl,Ihat 
interactions occtii both i and /i''ilanlin \iiidllc sL,. lL fi -
LLr also IcllctS tilL t1COrCtical iissnnlptioi thatl piis in a child"s 
,\ lL'L inlilicicc school acLhic\cmllnll outiconlil.. Note thatdirccll 


the irin rv and SeCCOIdarv \arialcs describe chllractelislJcs thal
 
tile learner brings lo thc clssrtom assunling the childI, Cirolled
(, 

in schlml) and 1hu1s Itou 
 oil child qiitlv. III coilrlrIs. the ili­
gating. ariables reter iriiaril. to Lualitltike \ .iaiiblk%('.\1,(qlponn 

to tile child that ha\c a bcariln on \I.( . Also olL' that fe \'ari­
alelcs in the irimal\ set. whilC soiuie1liat inltrdclepndC nt arc less 
so tihan tile \ilriahles illlLded ill the sCC idar\ se1. 'Ihus. \\ithjil 
lIfe primnarv \ariahlc set. iltcrriclationship, arc showin v Jilh thin 
arI'\\s: thick arrows arc uscd v.ithiin the SCCoidaI\ set. Sinilirh. 
th lHimo 0 iillucnice fromt tilL 1inu-l i_ 10 'C,'LIIdr,' oI\'Oni­
ilelus is capt lurcd by afthick airrmow. \AllilUis the rcciprocal ll \c­
mcnt is dcpicted bI', ir\\.althin 

The AI.U( model r0sl ts to the need hIMa dxll c io0itr1 al 0I 

tilL co[llpiC\ rchlltioishiips llilolig tile tlCtCIliJllnts 0 educatioalN 
O tlltOIIe.S. It lII de t. 1I'0 I inl.SCil a re ' 0 llillV,,.s,. 
that it capliirs, thL high degrce l influence health. nulritioin. scn­
so'im
'iIlpaileII Clt and ','IIIIOrlar-. hiuiu Cre ot1t (Ilulility ofi lL' 
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FACTORS AFFECTING THE ACTIVE LEARNING CAPACITY OF PRIMARY SCHOOL CHILDREN 

(haracteristics Of The
Characteristics Children Bring To Ihe Classroom Classroom Setting 

Primary Variables Secondary Variables Mitigating Variables 
r- - - - - - - - - - - -1 r-
 - - - - ------------ 1Health/Nutrition Prior Learning I nter ciin straicgic (c.g..
 

Satus IExperience I upplcnl1cfnloi .l.dcN~ orm-

Status cci . cnxurlirmcn~tlActive

-.0li -i\C) L1earning 

lh1'Capacity (la,rlorl (h ractcrisicN
Psychosocial Hunger Aptitude - Learning t.,_.. r.'ourc.c'rnmnu 


Support - Leel i-Reepteness icachcr quuluix curricuhum.

I I tI 'illl [ llkltl~]ln l' 

tai ol Bhiiruciool imc.L-----------------------------4 L------------------------------4 __ 

Starting at Birth Priniarv School Years 



TI IF ( "1VI.I .IARNIN( ( ( )I)l.(",l IV NIY 

the Child and. hence, ti the child's learning olit.ollics. The 
iiiodet depicls relatiOnships htuti Ithin and hetween distiirct sets
01' VillriilICs So 111,l Ilt..!;Iti\VC S.VnlMl'JCS Ihllt OI)Cu'Ml 10 ilnpcdCLI' 

SCIat ci iu lcnt c on tilrtIVhe readily L ItLICjl. 
In ail excellent review ,t sc\cI lraincxuokS lor the zMilNis Ol' child 

survival. .r1wMth andlcaril 0t (Itic Ost-,,ir\Vi\Il Child, N\Cr,' (I 192) 
offers se cial ii ltant insights C(nclc.lrinllz I[Ihc characteristic'+; th;: 
aiiv hi-hly c,.l ll;atory mdtll 1',\cild ilcVCi ,,ncniInust hta . I.,acI 
of tIcsc "csscnlial chaliactcristics" Will he hriclvI niteitVl;iIl dcscrihcd 
ii terms oil l \, it rClatcs I the ,\l n1Ocll tndci ilisClI.SitHl.
 

A| u./'ld iwedlNto<'I
Iili(/ +Ommit.'litmil.v, nml instim-. 

lious, pl/vorolu.s alld pI li'ic.s. The AI,(' Imdel lltcnpts to cap­
turc coniinnI , ii lali i i'itiouligh discussIon ol1 psych s'ohcial
Suppo~rt. nlu c ~' ih~ lis Mh.ilulions., pro rI'laIls d 

Iolicics is aLIdrieSCi' throiuuh Il nIltga;ling val-ibl "s. 
Fl'rthermore,canl ainalsis of ps';losocial ntlppol t aiLt lpliti' lci' ii­
iiig cxpcricncc \vMtUld rucltcct 1)r granls ill place Ihua reach illants. 
lICscIoIoliS. aIlilh,htieii12 isthigh pldl'ciu eduIcaltioln. iltliti­doll, huC'aIlhl, Mid ()IIhcr Co~l il t l itI\V-ISCIis hlcrc l- iolns. 

A' U.AClid mIdc is lm l lill. Ir, '11'ct%the+pr't*c'.sw.'. lllll :'Ilvrilc­

lIAI Is, o l i l'IL4PI /1 A l r oerl lile at1I, 
 t/i hi/ltllA'l I'el1ir tft rIti 
vi child TC0MC1.TeAAMoe IIiI AIV IIVC0* 
interaction aiituog vaiahlcs that ilatc overtlinic t iiittliclice a 
child's citacity1 tWiake Itlvantag ot t¢cdri' i1lCM1riliics. The 
ioiLtIC' IClIcts tic vic\ that ihICll anii iititioili affct grolwn\th .iiilI 

1ic i'h o flloug-h a tv o iitcarictikc /cllalionshilillc'ilt '-\\l\'. I
A Iohm ,l't-1i'D#p/ilv lll\ 1/'l"cildlto all ach~r whol~ ilhe.'', Ithe 

devl' pii voj'r.%%'. In ihc ,\t1.(' molct. tie child is lot \ic'%cil
 
as a passivc rccipient 
 o illtcrl clltionIs and claSsroo Icacthiig.
 
loidld'. the OtlIcCOlic' \ariiable. Ctil\C lCiriliinII Cilpacity. suggests
 
thilt the child iS at the ceCinlC'r i1 rOi)scsCC that ilhuidc explt­
raition. il orl iatio l-i-sc',kin 
 il.Midi iI1tilVCni CIIt iin co lllllllllilv, 

A. ..rs'I"1 modhel ( apImlr'% '.lm1ratI 1/011hi CC#'Al<illerv'ill ill the( 
. . IU'S''I" ,'hi/d del''Ittop'l ntl,. The IrCailmii of'ilpsctioisocial 
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support (with its cultural component) as a primary variable is 
consistent with this approach. 

A usefid model itilegratesepidemiology, psycholgy and oher 

social sciences into its exlanation of selected child del('lonl'ncil 

processes. The principal knowledge domains aroulnd which the A I.(' 

model is built are epidemiology. anthropology, and psychologv. 

A istill mlodel in'ornraite. several level of the child (enviroil­

wenlt into its e.fhlanat4in o tIhe p oc'.N.eW ionder o. Ti.%clIAA.jiThe 

AI"AL captures processes that iIIIe nc (a id arc iilhIIuCeCeCd IW) 

the child at home as well as ill the cOll.n;lil\lit\ad at schIOOl. 

Three ldditional adaillitagCs of the AL(" meodel shOuldI be enipha­
sized. First. it gives renewed attention to the importance of child 

quality (as opposCL to teacher or curricular quality) as i! determi­
nalt of school achievement. Second, the m1odCl highlights the inter­

play between school quality and child quality. It holds out the 

promise thai through wCll-planCne ad \'ell-execteLd inlCr\ventions. 

conditions detrimental to a clilds A .' can be mitigited. 

linally, the model i. consistent with the concept of luirehg learn­

ing that is so much a part oh fie basic educaltion movemCnl and 

many curricular relorm initiatives. By placing AL.( rather thaii 

school achievement as the outcome 'ariablC, the model highlights 

studcnt ability to take optimal advantage of lIcarning. resources 

both in and out of school. It is precisely this skill. the ablilitN to use 

learning resources wise ly, that lies at the heart o[ whether school 

leavcrs avail themselves of such ubiquitous I'calircs of develop­

ment strategies as hcalth extension services, non-fornial training 

opport unities, aid community leadership l'ormationl. 

U il'ortunately. many citizens of ilie developing world have 

scant exposure to classroom inst rucltion. ThCrhC'Orc. the dcvclop­

nient of an individual's aibilitV and propensity to engage in post­

school learning ltlS1 be considered absolutel' essential to all 
strategy desigInCd to mnax iini/c ret urns on educat ii sector invest­

ments. At the same tinic. howcver, comprehensive cfforts to 

itiprove children's access to arid success in basic Cducation pro­

g'alns must he expanded. 
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5PROMISING DIRECTIONS 

As development practitioners, social sector planners and donor 
agencies all comle to better understand how nutrition, health and 
learning intersect, a number of promising initiatives have been 
launched that reflect this new kno)wledgC. Three very different 
kinds of'experiences will be described niow to illustrate both the 
variety and dive rsitv of approaches currently being applied in the 
'icld.
 

I Iartnicrhip 1,Wr (ChildI)ev'lolment is a joint venture of 
donor agencies, participating governmCnts and technical institu­
tions. rimarv funders include the Rockefellcr Foundation and 
IUNI)P. Additional Sul)port has been )ro\'ided for Partnership 
activities by the World I lcalth ()rgani/ation. the Edna McConnell 
(lark FoundaLion and the .JatmCsS. Mcl)oncll 1:01i1daitit;1. The 
Partncrship's Scientilic ('oordinating ('ctrC is basCd in Imperial 
('College. t;kli\csitV' of I.0ndon. a collorating unit of the WIHO 
('omnilicailc I)isCascs I)iVision. Among the institulions pro-
Viding technical asistancc to the Partnership are the IRC 
Internatlioal Walr and Sanitation Cnite (The llaguc, The 
Netherlands). the Prigiam Against Micronutrient Malnu1trition 
Imor\ t nivcrsit.. Atlanta. (;,. USA). the Institute of Child 

I IcaIlth ( l'ivcrsit' I .ondon ). IUK.of the Institute of Parasitology
 
at Nlc(iill tnivcrsity (MoMtrcal. 
 .uChbCC.Cnlllada) and the 
IL'ducati m I)cch pmcnt (enter (Newton. Massaclhusetts. lISA). 

IEssentially. the Partnership has tour major aims. First, it seeks 
to test a11nd c\aIlatC mCthods to imlrove\C thC iflf'odalility and sus­
tainabililv of school health piogram,. A second Partnership aim 
is to strenuthen the education sector's capacity to engage in 
school health initialives. Relatedly. the Partnership also actively 
promotc strcngthcned ties and collahrative programming 
betccl the hcalth and education sectors of participaing Coun1­
tries in an altCmpt' to huild added national capacity to mtc the 
health and learning needls (f scho0'ol-agCd children. Ilstly. the 
Partnership sceks to develop) and test 1ral)l~rchcs t1opiwonote tihe 
health of groups that arc traditionall\' undCrscrvcd. including out­
ofI-school children. preschoolers and young \"'omCn. 

45 



The main activity of the Partnership is an ongoing operations 

research project that examines the efTicacy of a package of interven­

tions. The elements of this packac are the provision of 

antlhelmintics and nlicronutriclt supplemenls to school-gLd chil­

dren ahong with participatory, coinilltiiiNtv-cclc rcd healiih ed uc ition. 

Inilitialed inI It)2, the Partnership has lundillg ColllllitlllclltS b'rf 

an initial three- to fivC-yCa r period. A grou p of live to seve in 

countrliCs il)clldill ('olombia. GhaM. Indonesia. lld anizania 

are expecCd to become significantvl involved in these activities. 

InI each country, a pilot program will reach Ibct\ccll 50,0001 and 

10).)00) children. ('omplemCnling these demonstration projects is 

a program of satellite investigations into the relationship hctwccn 

cognitive development and helminthic inlcction. Jamaica is one 

of the countries participating in that research. 

,\n important Par'tnCrship activitV is testing the fCasibility and 
sustainahilit\' of government programs designed to extend the 

core intervention package to school-aged children. In light of this 

locus, special atlenltion is beiiIg given to the development and 

assessment of alternative deliver\' systCm1S. These System21S alC 

hoth developed and inipleme nted by the Partncr counlries them­

selves and reiflect local practiccs and resources while building on 

existing infrastructLure. 

Experience fromi a cross-section of countries indicates that a 

wide variety of models can he effecltive. For example, in 

Montserrat teachers deliver the intervcntions with healtlh sector 

surveillancc. In Vencz.ucl, mobile health teams proviLe services 

in schools. Iin contrast. NGOs. operating tinder contiact with ithe 

government and with health sector surveillance. deliver ser\ices 
to schools in Indonesia. 

It is expected that tle demonstration prIjects and research 
activities of the Partncrship will yield usel'ul answers to such liCs­

lions as whether a school-based delivery system can also reach 

absentee. non-enrolled and prcsclhol clhildrenii: whether stich a 

sys tciii can respond to the special needs of girls in their child­

bearing years: and. whclher differing combinations of 

anlhelmintics and mnicrontit neiilts cim be admiinisIerCdL safely. The 
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'R)MISIN( I)IRI-( II()NS 

OUtConle niCuISLres associated with these studies ilclude preva­
lence and ilntnsitv of" parasitic jifnction: licronllutrient status:
simple mleasures of morbidi ty: growth: behavioral changes asso­
ciated with learning: and. educational achievemnlent as lensured 
h)v promotion and reteioi rates. 

Another cample of' a public-private sectoj collaboration to 
improve the hcalth and educalional opportunities ol school-aged 
children is thC (1 C) 

199() h\v INMIFI). a [ S-hased N( the 


AI't IA I ,PR()lIN PR()JE('T. Initiated in 
() project operates in four 

areas oil GItltInahs south Coast ( RetalulCl, S ichitCueCLIC, 
(ioal1te c'C,aid Fsclintli ). 

Th ree centrial heliel's undclrgird PRODFIN activities. Firlst 
Schools are asSeeln all effective point if dlive for1 hialtll and
deve!lont'nl hCIinterventions. The need to creale ultli-Sectolr part­
lll'shils in OrdCrIt a;sire sustaiability is a Second tenet: it flows
from a recognition that public heiltlh and education services are 
delivered by both the public and private Sectors. A recognition of'
he potemial children to he efl'cli\e agents of 'clilag within their 

finilics LIndcon tillunit iCS is a third key project concept. 
lhe package of ilinc rventions, designed to reach school-aged chil­

dren, includsC: (I ) Ireatment oI'r intestinal vorms twice ye'arl,: (2)
training of' school teachers in participatory education: (3) educalt­
inlg children to Serve as change agents in their 'ailllies an1d Conmmnui­
niiS: aid (4) Lltlechll to 
 palnts. ReCurrcnt cost associated withthe delivery o' this intrvention puate is estimated to be between 
$0.50 an1d $1.It per child. Mlicronullienlt aid linerl sule)enlta­tion (l)Ilu iy 'hlnin A\ and ziLnC) is elnvisae;dlas i' all 
expansio n fI'proict services hut is not currenl ilincludCd citlher ill 
these cstimles or as part of lthe program operations.
 

PROI) 
 N arose as a response to the high incidence rate ol
hhelninthic infection ii the proiect region, estimated to he al t0 per­
cclll. INNIII) hClped fIorll calitioln lf' illstitutiolls collCelld 
with this situatii, that eventually grew to incltde the Luateimalan 
Rotary (lIh. local N(;Os ill] industry, the 11ini''ervidheldel Va/h', 
as well as lie ministries of l alth and edlcatio n. 
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The first task of the participat ing agencies was t design a more 

comprehensike apprmach to reducing this rate of infection than 

the traditional respone of dwVormineLinacColflpiMlieu l an\' 

other inter\entiolns. In the coursLe ol doiig this desiein work. it 

becalme clear that th hleolment of many\ instilitions rciuired 

of the individlual Citilies.locall coordililtion ilde)CndCnt of 111\ 

INNI-I) proposed th formation of a lcal N(i() to fill that role 

and ll'Crl'd the ncccsSl ICirtchnical a"Ssistanicc to insure the \ iahil­

itV (of this tiLUeestion. "huS. at tihe end of 19,l. PR()lDIIN was 

meni bers. a littlelaulLcheCd ith two local stfil t\ftcr lolC than a 

year. PR()IIN taff includeCd anI eXecutiv' lir'ctor. two health 

educaLorl id three additional coiulMants. 

The PR()I)IN projclt cobilllilcs treatlill' ()t schol childreli 
t
to r'edutc.e their Wor1 burLein S wih an edI catlilal comnl ltIii 

that ilVoVCs Iteaceris, childrenl and local comnitlillieis. Health 
used
educaiildton Iodles lCveled specifically for the proiect iire 

to calIte children aboul CoiiiliLnit healtllh nd sanitiltiol ail 

how tihe\ relate to diseise. The nmessalteS selecteCL 10)r inlChi0in inl 

the modules are derived from f ,oc-s resCilrcIhrup1 ind :(mlllllnlilli­

tv SUtlievs. MolIles reflIctl a inon1ornMil and pairicipatory 

approach I eduOlcation with variety' o1 S1l2N, gilCs, playonts. 

exercise anil Conlnl llitoutreach visits incorporated inlto each 

instLructional "packet." 

()verall, the modu11hlles are design'diLto illitialC StLudCnt ictivity 

ci menbliers.with family and nlltll.itV 1:0or e.xaile-. stldenltS 

complete a COMMinllnitV survey enlisting the aid of' their parelts. 
to alter stu­relatives ald peers. 'IhHIS, while teachers are workini. 

dens' ude rstIlndinug of tile caIses of'disease an1d the ine~isulreS 

that can be taken tolhalt its spread, students are engalge1Cd in activi­

ties that disseminate impOrtant llessages oilthese topics to their 

fllilies and commuInLullities. Treatment I'orhelliilths aii heIlth 

educaLtiOl occur siinIltiIeouslv duri g the school \'ear. 

PRODIIN lSo conlduLts rCsealch anicd evalualin of its 

approach. Included in this ertlll are epid'niologicail studies Io 

dtIcermine inl'ection irMaS Iswell as surveys to identit'y comi unity 
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PIMM ISING D IRHA I()NS 

helids, pci-cephmis. kmiwkdge and bClMViOj';jI l)l-jlCIiCCs I'dilted 
tO LliSCiISC MR1 Child-l'Cill'ill.,. 

The Clinical asl)CCt, (11'OIC I1l'0gi'illll ilICIULIC IlCillillCill Of Chil-
LIrCl1 Ilircc %%ccks;tltci- ilic Cill-hL-gills ;111(1 tIlCll SiX 111011111S 
later for intestinal pitrilsilc', Mid 0111CI illICCliolls. AlI1L'lld;l/(dC is 
tilt: ili-CIII 11,CLI. SI)CCiill MIL-Illio ll i" '-'i\L'il 10 I)ilf-ilsiliC illIL-C­
tiollS Illill lCild It) IlliCIMM(li(All I)CCiILI,,C 111C IAIICI 
i[Ill)CLIC it Child", Nhilil 1()]CM-11 ilild !I(M. 

PR( Ml, IN LIC111MI'dIdIC', thC I)WL-1111ill IM. l0lgjfl CIIL'Cti\ C 
CoNlitions ill-milid lic;11111 alleclillisstics sCll(Wl-dl-!Cd Childi'01. 
Piirliicr, inwkcd ill PRODIAN AAkiliCS il]CILILIC 111C 
HIC GICOLAIMIN11 lllil)iSlliCs ()I IIL'illlll illid CdllC;lliol1 ilk lll, \\fill flic 
SCCI-Cliil-\ (d WilICT itild Sdilikilioll: I llLllllhCl' (d IMIllild(cl-al 
0l-g;llli/;lIioll1, illdl.ldill ­ 111C )l Alliclicall Slilics and 
IhC Pitil A lllCl-iCJll [IL';Illll "IlCh Coll)()l-;lIiollS its 
PCI)Si('Ol i ;111(1 Sillilli I ilIL' BCCCllillll: Ci\ iCCltlhs: iind 1()C;il N( i( )N. 
The participaliml (wlstich a dikClst.' 11i'Mll) (d illslikiliol)', is CIMM-1-
i[IL, 111C ClifflAIC ill Mlidl I'llitil-C illillidli\L's I() illll)Wkc 111L. Ilcillill 
Mid educational (ippmttmitic,, )l sclimfl-agcd childlell %%ill [AL. 
lAace. 

Ill Collilit'sl 1()IIIC I1LlhliC-I)li\;1IC "CCIM ilctkkit!, (.ICsClihL-d Hills fill­
are lhosc (d Hit: WmAd li;ink Mlidl ]fit" hL:ColllC it 1111111ildlClill ilLl\'()-
Cale (d illcmpll ill ing, licillill Mid 111.111-itioll CM111)(MIC111', illtO 111C Cdll-
CM011 ',CCI()I- 1-()Iljit lalge acli\ilics (ill Bra'.A. 
Burkina Fast. the Dmninicim Rcptihlic and dild it 
110SI (11'sl1lidlCl' MICS illLlStl*;lIC IIIC MIIL C ()I 01)(iolls CLIITCIIII licing 
I'lill'SUCLI %\ilhBank iiss:.staficc 11)illcl'c;isc VLILICillioll CITCC­
livelic"', 1111-oll"ll illipl-mellIC1111, ill ,[Ll(IL:Ill IIC;Iltll dild 111.111-iliOll. 

Ill NI O/Mll hi(I UC. it slll'\C Of HIC llCdlIll itild 111111-ilio11.11 NtillUS (4 
Chil(111,11 its IIIC LICIMI"Illf-C pmlll Im. micl-mitill-i-

C111 Sill)[flClUCIllillioll illld ClICIM)HICI-ill) \\ilh illill)(21111ifiliCS. In 
Brilzil and file DmIlillic;111 Rcpuhlic. file cillphilsis is (m I'llipi-m ing 
sclw(d ICL:(Iillg pl-()gl;lllls dircctl and 1111-migh Ilic pl-mision ol, 
cmlilllclllclltal inpillN. 

'I'lic Brii/il I)l-()jCC1 l)l'M'iLIL:s Coll1l1ICl11CllIill-' SLII)[)()I-t to IIIC I'CCLI­
1111-01.1 111SC11001 IIC;11111 SCI-CCilifig, thC imcgriltion of 
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health and nutrition education into the curriculum, and a pilot 

program of iron and vitamin A supplernentation. In the case of' 

the Dominican Republic, the specific school feeding complements 

are trainin. operational research and conmntilnitNv educailOll 

along with intcrventions to reduce iron deficiency anemia and 

helminthic infection. 

less siigni'icant nutrition activities have been included in sCver­

ill other Bank-assisted ed ucation sector prIjects. If i adagascar. 

iangladesh, Rwa.ilLda and the Philippincs. for C\amlple. ntrition 

edlcation is nci'tided ill ImijeCts geared tow\'ard tlile iproveinlc lt 

of basic educaltioll. In iangladesh, ilis activit\ will take Plac in 

the context : schol progaim. Ail LctiotlCSllnol1 Iccdinie SCtI(r 

project for Zaire includes fuding for ntitrition studies: in Nepal. 

the basic edICation p ,:;cC inclides icrontlien t SIlpplcntcnta­

tioli. 

All of the Bank-financed projects tlhat ltCgl"ltc health. ilutri­

tion and edicatioil inclIdc imnpact cvah.ltions. I)ata flrom1 these 

studies Will be used to alSScss impact Oil school altendancc and 

perfolrmance. 

Two Hank-supportCd projcCts deal With prcschoOIlcrs. In Il 
S,"al'idor. feeding and social Stimulation are critical components 

of a prject designed to ilnpro\'e subscquet- school prurilrlncc. 

A primary cdlcatioil proe.ct ill Clile illso involveS I'CCding atltile 

preschool level. 

In 1991 the Bank created a $25).0t111fund to support its efforts in 

micronutrient AippleeilatlioI projccts. The fund, dcsigncd to hc 
nlatchCd \ (other donors, is to assist countries in identitfyii thlir 

illicrotiUtrient problmCIs and in devisinig iipproprmitc st ltegiCs MInd 

progr'ils to address thie. The HBank was also oic (f sccn c-'c-
Sponsors of aiceling held in )ctober I991 in Montrcal to iloti'ale 

Ct-otiris ILaddress their illicronutlriit prOblenis. Ill IL)9 tile Hank 

apprulv'd tell p(ji cts \ ith ilicr(It1tri ic (nltiplllliitS. 

lirlmlnaiVry. there is a grmh in tC iuIIbtcr If prrIlisinIg pro­
gralls attclilpting tI reach the "'whole child." Whal all these 
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efforts have in common is a Leep Iderstandinxg of the fact that 
children are [lot comparillentali/ed human beings whose needs 
fall into n1cat categories labeled "edu'atio.'"'health" or "nutri­
tion." Rather, thle paimms described here represent innVative 
atuemps to Marshal IIeN\ collbinationls of Isources ilorder to 
address ne\ comlbinalion,, of needs. As such. the\' ha C tihe 
potential for helping us etter undlrstand hoW povertv can b e 
alleviatCd though sItrtCeJs that promiote growth in the active 

lWarning cacity I children. 
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6 REFLECTIONS OF THE FUTURE
 

Educators fr..qu,.'ntl' discuss tile tential of' a child to learn. 

However, whe n atltemptil to pf.rolphsx eduncational outcomes. 
the potential of a school to0 rCspond to lie biosoCial organlisil sit­

ting in the classroom is llleast as important. \Vhv'? Th'e \erv 
essence of the learling oplration is interactive. The learner takes 
CtlU. to receives I'edback.11(111 thle eVirlmelt, rsCpo)Mds Chemn. 
and devClo)ps inSight, attitudes, kilm\ ld,. and Ibhaviors bIased 

oilall anfd cI dvn beliesiterative proc's ()I tlIhllst iir. it h:uic 

the notion that tchild's leanniu ptential the likelihood that a 
particular child \\ill achiie\C dClinCd leariini j'cthivcs is fixed 
ill ';(oIIe ilItabIl hC fashioll. I in parlanceifoittliltLClv. nlllill01 

this is whait the lrm "lemni1r ptentia,' has c(lc to rIeian: all 

l0)score 0: siom other dtillitin ildicator lhat l,,sll]ichs a ble­

print for the child's future school experience. 

1;rom11 illl thereoCr, isaneductolr', lurHSpeCti,.c, the chill,.enli. 

tlhreefold. Fir'st, w C ICed k tolnderltand/110V ,(tuch child character­

isties as p)(or health and ialnulritl iiiipCede leirtninw. Second. 

armed With such knowleelLe. \\L: ilt1st uLetI alld thilt 0 1/0 \ ith 

this inlforiiation both in tile classrtill ald illthe coillnnllllIllit 

large. Third. %e mvust c'ca' ith' tjllitltuii'lll Ittile pdicy, schlool 

and comtmunltyhlevels that will these actions.Wiupot 

Basic research is e,,,ential to lforcstablish the c:'.,, Ircatiniu 

hclninlli irCleCtitil or lliClIrontrl'iet iUliCiCneCis. Ir example. as 

hoth cd(iitcat'ill and wlh'u/l/ prtlL'ni,,, lh, c\cr. once tle evi­

dence c.hiCves the stalus o '4 /li' it is tIIIe tIshift UCars."COn '+". 

iffo0rts should l)uin be directed to\ ;ard tile idiithiic/til antd tet­

ingii, 1) X/tti/it. himitIm( l ) ttlitc~ 1/1(11/ ijtl'ss li it ' dato­ii thi' 
lio I ll lld c'alllpe'al.llio ll, I] ' c'r ,glinlil"V /hlllti'lp I alrric'd illio the 

"(lhuilt rt' siit .ctli.%r.Vow l 'llItih artl Imit/handitri.iitl'dl \Ve ciin (t 

allow onursel.Cs to hliCve urrlen,_t l)raClices \wril IlStolle:tIlat irC 


nit 'an Ncccpt the notion that the eductlionl scto1r's finaiicial 
and human IrSsLIIaCC reVto) Scarce t)illiprmve the fflicielcy of 
schooling. 
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Creating a Favo'able Policy Fnvironment 

The policy envirnment most conducive to child quality improve­
1ent prograslS I vhelre COlnSsLUlS on tileoic there is a1str|lOll 
gol of' "'edc;aliol l)r but openness with respec ileill" to how 
goal will he achiccd. ()thor indicators of' a t'ax rable policy set­
tinIg include l lemonstraltCd ahilitV to sctnre intermninislerial 
cooper1ltioll: iCooldlliaed. intelrsectorillapproach to huimaln 
resurcC devehlopnt: ilhistory' o1 SUIlp rt 'or coIlmunit\'-Iased 
health and Cluciltonl 1rgrams:omlitlliel thC highestand. ill 
political levels to pi~rotrnml ilttdLlICss qicstions of Cquity ;Is 
well as growtlh. IPreviOuS success in the im:lewenlltion of child 
survival programs would also aucur well for lddilional child qu(li­
tv initi'tives as \would the irCsencC o1 well CstalblishCd progralmS to 
promote ehealhy growth ainl dCvClopImClt of .vtin.lg children. 

Some specific talsks thmt cm be undrtIaken to create the optimad 
JpolicV contCxt 1or child qulity initialives include the Following: 

Tisk ()ne: Create mechanism: and processes to t'aciliate 
coordination bet ween ministries ol health and education. 
The appropriate mchalnisms \\ill vary from COtlIry to 
countrv. In one casc it mav he a lornal bhodIv' Of ilvisors. 
while il anlolhCr situation the approprialte mIeclnisIlmlx 
be as simple als a liaison olfficer in each ministry. 

'ask Two: Identily and strategize around both health and 
education sector points o1'resistance to school-Iased health 
and nutrition interventions. It is altruismi that all buraClcrIa­
cics resist chtlge. This is cslccially true ftor ministries of' 
CdLcltiotn thal 'iacC burdcinsomC chllclgcs with scarce 

resources to mct( them. For i haclth-bla sed innovation to 
be succCssf'ulh' 'assimilCd into a ministry lf'cdtLaill,IWo 
conditions mtlst IpI'C\relil.The innovaitin utlIbe seen is 
dirc'tlY'c'trihttlinK to thet (w<hievrellic.' to/ e'dtuc'tiolntt/ oJtlt­

U/iml)/o'u1'IUioll 11iILv 

Seell (1%" lit; a o edlIcalioll %('co'rr'sources. 

COMCA"i(Met of the' i)l'Otioll not bie 

moI.il drill 

The identification of specific classroom practices that 'c 
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demonstrably efficacious in responding to the learning 
needs of sick and malnourished children is an important tac­
tic for overcoming education scctor resistance to health­
related interventions. Similarly. hcalth sector personnel 
need assurance that the implIillclation of' prograsills for 
school-agcd children will not he mndu .l n orcImbersome 
costly to moiiiit. and that quality silandards will not hc sacri­
ficed il" services arc dClivCrCd outside regular hcallh care 
facilities. 

Ta:.k Three: I)esign, test, and actively promote a)propriate 
strategies for achieving a high degree of community partici­
pation in matters tht bear directly on improving the health 
and nutritional statlus of children. A first stelp towa id 
accomplishinig this task is to deterninec where communllit\' 

parlicipation is most iiCCdedl ind likely to be SCcured. There 
are many pOlntial avenues 10r SLch invol'mcnlt illcluding 
latrine construCion. pl.ahlc watr svstCI dcVcloliICnt, the 
processini of OrtiliCd foods. and the i)Oluctioii Of nultrienit­
deisc foods. (*m)IIIuIILIIity' dwileIUSS anid Supo0rt arc also 
lCeSsIr to facilialtc the iniroduction of school-based 
chemotherapy and any' curricular changes designed to sup­
port the learning needs of childrii who arC iif,'ctCd or inal­
nourished. Decisions about tile level aiid tVpe of iuvolhe­
nment that communities will have with these programs arc 
policy issues. 

Task Four: I)esign and test promising approaches for link­
ing maternal-child health service delivery programs to 
school-based interventions, Primary health care represe nts 
a signilficaiit eiphasis in Most deCeloling COuItrv IhCalth 
sector strategics. In praclical terms, however. this has collie 
to mean that priOrity has bCCn given 1o such niaternal-child 
health issues as gro\Vth monitorig, inoculation against tar­
gctCd diseases, prlomo11tion Of brcastfeeding aIid oral rclhy­
dration therapy. What other priorities relevant to the 
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improvement ol sclhcil -age children' s heailthi might hc inOcor­
porated into) ongojng maternal-child health programs? 
What inVCstme.nts and stralisC wOlid he FicCCssarv to 
achieve an entegraiolictwendhe aims (o, maternal-child 
icallh prt' rallis and elffrts to remove the icalth and ntlri­
tion ohstacls school children lace inl thheir LneSt for ;11aedni­
cation'll? fleetilCl\ . the challenge thatlllnst be addresLSd is 
how to Create a sCanllcss, irraV of int.lrvenions that enhllnce 
the learning potential ofI children withiOnt having to wait 
until prillary sclool etrollment t.eL'lirs. 

The four tasks dCscriled thn,, far priniarilV rdlatC t the crealiol 
of a couUlrv-/l'c/ polic r emsironminleot propitious to programs of' 
school health and nutritio;1. Ste)s al',O are nLded to0creatC an 
ilUt'rnatitnil (nvironment hospitale to chihld quility improve­
mntill eflorts at the national levcl. Amnig the lasks that could e 
undertaken i\,itli international sponsorship are the following: 

Task ()ne: )esign :and implement educational impact eval-

IniltiOlln StndieS. Nh r ieC-. a reh is ne.,eded l link micron utri­
cut- or lialth-indit.d eogluitire dvsunctio to sueh illipor-
Milt sc1hool variables, ;, atten_'Mdan., enro llmnt+, and 

promiotionl. The eslablishmnrt of such liikage, is a critical 
ir,,t step ill .rating the policy .neviromnnt needed if' theo­

retlical rcselrelI is to be tranlated into cla,"srooll practice. 
Particular alteillioji lllt1st he l\elIe to o iet 's illot" illilalrgill­
;if groups (girl,. etlinic iniiorilic,,. the pooi of rurill auras or 

Iranshlm lllltlllili'). l0 LsIiCll id inipli) entIt educi­
tional impact vanlhuiiol studics of %ilh. Some imlportitant 
methiodoloicail isus nlltIl be addressed. For example.
what indicators are mot .tillh fotrdtermiuliilg academic 
achievelmenlit? Will theseu inldicat r be Cenitive enough to 
idCntiy' studnts1, ihi,t atrisk'.' 

Task Two. (;aler dahta on trends relatedIo the eduhcational 
performance and unutritional stallus of' ,clool-aged Chihlren. 
Such inflormatin \kill uscftul inhe Creitlflig do0nor coalitions 
that SLiU u)rt ne\% ililtits to add'Css thC pblelinns dCtectCd 
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through trend analysis. The information may also be v'erv 
helplul in establishing a firm hasis lor regional cooperation. 
Once international and regional bodies increase the aien­

lion that they arc devoting to this issue. it will he significant­

lV easier folr national policy-makers to advancC their own 
• r5s-cliild survwil' health and education ig ndlaS. 

The tasks described thus far relaeC to ile creation of i polic' 

ellvir)llmllnt propitious to programs of school health and nuitri­

tion. tlovecvcr. technical issue, m1[ISI also ICresolved through a 
comprehensive program of coordinated rescarch. Fxamples of 
six Ilture resCarch initiati\Les thalt I' critical for tihe dC\'opmeunt 

of the appropriate lechnical environmcnt will now he Cxplored. 

Creating a Favorable Technical Environmenl 

I. IR'.'arc'hoI ( rih'ria fur Selecting hlitrvewioti.i 

N et ictenough is known about the rClativC CfficacV all 0f the 
range of av'ailal)lc h1Calth and nutrition iiterventions that can 
ill)r'vc the CducatioMll pertormance of children. 'hts. it is dif­

ficult to answer convincingly for an ofcn skeptical policy-nIaker 

the question of whether the costs o1 a deworming and imicronitri­

cnt supplementation program could be of IsCt by a reducLtio in 
the costs associatCd with i)roducing i i r school graaMLtC. A\ 
related - and Unasked u governmentslstion is whether 

would have tile resources iccessary to support the enroilmnlt 

and retention of significantly higher nulhcrs of children if in fact 
health and ntritrioll illterent. ionlS aehicCd their potential for 

inmprovinig acccss to .Lid sLuCCCSS ill scI)ol. 

Another issue linked to the selection of' interventions is whether 

the target popuLation should Ie t1 childreno.1 school age or oilh 

those school-age children W1ho alC Cnrolled in school. I.ittle is 

known about the rclalivC advantCs and disatnagCs of' work­

ing with children ii0ot eollied in schol in ICrms of cduLcalional 

o)tCome1C ieaS rleS. :or example. arCsuch cihildreii more likely to 
enroll later on il hC school is linked to services for which there is 
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perceived value? ('onversely. if services are made available (o 
children not enrolled in school, would Ihis practice reduce tlhe 
motivation of some st udnCIIts to rClain in school since some of the 
desired benefits o school participalion would be av'aihblC to 
then regardless f Ihcir enrollment status.' 

We also know very little abot bl~cst intervention packages." 
that is. the relativ'C cost-eflectivcness of diffcring a and'pproachcs 
the comllemenlcitaritics that ork best with each. ('learly. in order 
to assess the rclati\C prioriity of inlterventions, snitgclueral c'ite­

'ria imuI1st be apphled. II tihe abhsenIc IanY field-tcstld anid 'ali­
daLCd sCI oIf criteriaIhe ollwing itlns are pbroahl\ tihe most 
lseulhI i thiA tiM" fr tihe slIcCtion of intICrVnCtioinlS: inaenitudeC of 
the plmi:Cn anicnailiti\ of the p1robleCni to rilreCmdialion Orallie­
lioration throutgh treatment: rclative cost of treatI ntl1 in relation 
to anticipielCd CdICeational bCnCi!. sustainahilit of,hle ih ticit­
ed educational bencfit lo\%: absorlplive capacity Iifexisting inlf'ra-
StruCtlrC to accomodaite IL'the inlCl\lltiol: level of investmient 

iriredio clreC idditional infrastructurc: case of' targeting: and 
likelihood of aclhic\V'inV a high de1greCCC of ConrueAnI.'c ht\vCIl tar­
gLeCltd aid ictlual parlicipalts in an intervention program. 

hie application of these plclinilnary criteria to five of the most 
collnilnn ilncr\Cnltio stratelgics for it plroving tihe educational 
atChicVLmCntl 0f childrlen and nltlritioin i ramsthough health g 
woLIIe!\'iCld tile ConcllsioliS not ClI bClow. These con1clusions, 
Iiow'v r. InIUM hse validatd O(1CV Il criteriaIhvi', 'll',xl hanl ' hi ',,l 
ralidatedillfi'w.il rimillate1mhouli iterv'el­of their alllit\"to di,( 
tiorason It, Ili.i of'ol-cralli/lTcau.\'. 

Slpplenietri Ieeding for Pi!1 alleviattion. Relative priority 
Ifor this intervetn o\\0uld he /Olt'. The Iiied niumibe1fr oh' 
I'Ceding dlayds in the school0ll v'ear makes it difficult to treat PIM 
thiriugh school fccoding. Most Ce\'alualiolns have fliled to 
uncover hencits that warrant tleh relatively high costs oIf 
school feeding pirI)Inis evinCer). tiherI Bencfits Flowing frll 
ilItrvclintill ar' it sustainalC, since w'hien f'CCdin 7 is sus­

pendcd gains arc often ICve'rsCd. (ien C lieIgistictal Lemn1ands 
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made by the program, absorptive capacity prohlns abound. 

While larvetin is casy. Ieakage anid subsititution problems are 

frequent. thereby rdCine tile Co eLIClleC betlween targcted 
and particlpatilne iiidiVidtUals in the pl-'rall. School feedingi 
also rcqu'ie, 'awell -deuCI nhIped illfrastruLir Cr' ollllllOdLitv 
delivers'. 

Supplcmentar 'ccding for short-termitiger allcviation. The 

relative priorit lru p 	 he MOd.'raic.this l.I lC prOerltll W'otuld 

'leIIIpOrarV hunCr is iliiilcdiitCl\ alleviated (hig-hilllel'nllility 
01' the Colldituio to0 treatliCilt ). (COst is high. bhut the hnlits 

11,\' also( he hig h. eSpeICall\ aliilti1g tltrititu;illy deprived pop­

ilatin s 10t'nle nii.g'd ill cMNliti l.e coIiples tasks (e.g.. 

arithmetic) carl\ in the da\. Benelit stisiaini lilit\v stops \Mhen 

the 'CCding stops Mid. therefore, is iN. ,Asltik c caliaty 
and illfrast:tieturC dnani,ills MrC Io% it i snack is i roled: thie 
are igher (p-robaly too) 11,1-h) for t lill l ,neal. 1iiclrl.dil­

ficill tiih..,i it is ;i ssiMi d tlht ill chhildrCi;eco.min! t0 SIhtiil 
lUIiirit annld. tlrIlOeC, fill il Hrotiup.the. tart 

* 	 Irmo and jodii ., suppleh.,mcntationI. a priorit.. Im thisIhe iclati\ 

inler\,.tlioii is ui,'/ i,,hre deliciencies tl these., iiCrOtlUtrienl, 

arc prc\Icnt. Supplr-niirtaitimi reults in the reversibility or 

remediation of scveral c.du ;itoiillh lhiindildchpping ciditioils. 

('ot~s-l~elt ritios arc la. rileC nd hCllfilts ;ire S iilriib. 

,\bsorltic cl-a,cil\ mid illfrastructire r(lIMICH[Creilts arc it \r r . 
oICrous. lr ie islCIllJ\Ch ,,lllI .' 5ll.'c It i, lls l t (i,Co ll ill 
individui IeOcl. Ihuis thre is ;I inh dC1rec Of colrurlC1CC 
he Cte,ll l()tltlait l I Mid.. I ilCilrillill'- illli\ idtld',.hl 1ClClI 

* 	 Ike%%orming. Iormpnwrilils l t l t.ll\p th rclat ,c plrritil is 

hihl he\lrc epiduiologic;il dalki iidic;ate thatM the iu\ ;incC 

of, li'hliinlhici ilecti ,is1uQh. Ilic r itoiialc tiiid l k.iju the 

assignmelltof d0I,elluilicttohe ihirh I)rii ate r\ Is iden­
tical to tHat IJi\Cl 10o roilMMid ihielsii.)pCellinn. IhCre 

is. lowvcr. i reatr iied i- teachcr trlinig.ill\ siecllnt In lciln 

Additioalill in' esilien in the pIm\ isiol of1 silfc it;llcr anod basic 

sanitation sr i.cs along \\ithe iJlltegri.ll(l of health Cluca­

l1ll illto tile UlrriCultnii woul r llylv enhnie bCneft IhlwS. 
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type of' initervenion10 is m)I01C1t1. ( i\IViiI thi limited resources 

mvailable inl most schools. Screening \\ill most likcl\ result ill 

iiicdiation rather thran coiicectioii ol, the impaiirmeint. (Wos­
bmclit ratios arc ti'\ orahic \\ hcnl scrcviili is l'ollImed byv 

the alpplicationi of Such cIlissiooiii InlagiciiieiiItchiiues as' 

Theire ar-c fit) ;bsorpti~L cap.Icit\ or ililiastitictuic baricrs 

ot her thain t h chia llcn it' o IoIM iii. I~aChICiS \\ith thc IcCcs­

D~ata oili tlL l)iLC\IIlCiiCL 01' iiiCritiltiI-iIt dhl'iCiCIICV LiS(iiLlci5 andi 

tilL iliCiLhiCL 01' lIIIhiiIIIIthi ilICCi oil is Still iiic0IIII)lCtC. It is dilli-

CultII iti!0 iirlposSihlL- to tlirigct Communiilities oni ilic hasis of it li is 

curicutl\ kitmni. 

If large niiiiicrs ol chiildrein ill Cie\ Cllii. LOMIitiics LMIIL Iii 

schiool LCIititi()illl\ handl~icapei)Lh alisic Ihic\ ait: malniourished 

arid] ili Cdlirr0iiie ie ;I\ \ oiiuhRCIis. h(M\ 111(1st eLaiooiii0 

IcaehiiiLe s!IidtCgle, he iAjUsteLl Ito iiakc ccitim that L~ci\ Child! 

ha~s tlc 0pI)Iorti lit \ to) e\peCilICiCL d;IdCahiC stuCCes 1 l h c 

LLlieieCIi~s alld pIMIAsiti IIlItIetiIl \'.ill d~hiiL\LCits titi poitential 

tl C()iitiilia t.' t~Ile( Ill)L-IiiC!' L dllIihieli~~Ie the essisI 

ILiiiLSh~lltitiIIItIH iii I*1 ICH Ls hLiiliA h11"Lt\ 11)1. \\ii L prei 

stlc ill d eIIisti1LICi~IIts l II 1 I111l iht I~t s I N ~l 21ithi 1i 

fie"~i ;ttCiituWIl ;I t 11lS 
1 ll II ,III t 11,L Cil IL l lIcllu iii Cild 

masiteriiS hiLiliciltsk ihi~ill 1t1 1-t11,11111C s s. tiLlL A isL-Liiik. 

(IiIZ~stioil ot Ltiiiilfit CLilt iiitii sI1I;Illev-. bli-si/L pivccs: IlliliL 
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frequent aisessmcnt olostudelnt performance by teachers: the use 
of teaching techniques that arc kinesthetic and multi-sensor: and 
m1ultileu aid allrna tiC op01iun-Llities for steLnIIiIS to t11aster 
"nmissCd'" cllrricular oIb'hjccil's. 

Al important comlllemnl to the identification of facilitativc 
classroom teachingn practices is the design of schIool-based manage­
llent ssmcllls t1h11 Call assist teachers ill res' onding to the learning 
needs ofl childrei \ 1h Ilthelth ad nutrition problel1s. Programs ofI 
rnlUelditiOl Mnd CoIpCSaiol ieulire te;lherS to miodil'\' their 
classroom hchi\ iors. 'll, is most likely to o)ccur \VIlfi teachcrs arc 

wM 
"l henll he ki pr.iCisll hat is eXpCctLd Of th11lni anId have the 
requisitc skills to meCl theos expctCltiolns: Mhen the\' can1 see posi­
tive restllts hilat are attlriblutable 1 their chalnied practice: and 
\heir cleige, is nt)( o\Cul\ illllilc. ,Nla lle.lntlstel lismla 
includeldiagns tic tols ho Icachers 1o ise in the classr(m, curric­
ular materials tihal aic keyed to thC diagn istic tools, iild SLtldCnt 

Suipported ill their flort,01 to'ha10 1 c hVollmLgICS and Sulper\'isors: 

)rofilCs thai Call heu tUd iilvidlali/e instructiml,. 'he introdlC­
tiol I such sysctll, illust be iaCollIpalieCL h traiing fo- tIchis 
and supc rvis,mrs iilikc. 

4. V alidation'ft/ic ,.I.( ( tistrti(t 

Whlt arC the best tclliques for i0lcilSurillg' AI(.'"Is there a rCla­
tiollship bCl\CC n clalss strlagiesl t hie aMId a child'st lp0 i\I(' 

prinlCmmsity to cllgagc ill lifclong Icarnimig'? Is there in fact a direct 
relationship het cen I child's, AX'and scloo)l achievement? 

5. I)cifpmcm'itt o Ilfb' tih-c ITtri'ti, h'Ittith '. 

When is it lllosl cst[-Ctflcti\C and appropriatc (toengage ill tam'­
getin ll the illdivithl(.l leve1l.' \\hll irc some ol the risks and dis­
advallages inherent ill targeting the conimnity level?ll Arc 
thcre Slic simple. hlo\\-cost tcclnlilues that represent ia Collll.ro­
misc et\,,CC1 ildividual aid co11mtunity tar'gCtinlg? 
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6. PharmacokineticIsue,.v 

Concomitant therapy with the dr1gs used in dewormline has nt 
been well studied (Berklev and Jamison). StUdies need lo be 
done to understand the Ce cCIs (1'isi i Lc va rus MIthelnijntiCs in 
differing combinations as well as \ith aId \kitli(ot micrt iut -iCIt 
SlpphCllents. lesearhli to flurthCr the dele)l mentof a Ille­
release iron capsule is MothCr priori.y. The Ito\i.it\ Of eWOrll­
ing agents has not buen well estahlislIC'. Ahrelore.-u s.me level ol 
risk is invol\cd in administering chlim thralv I ytong m,
omen 
of' rClprtoductive Ic (IBrkle\ aind hmlisn ).What tarclin pralc-
Lices should be ltollow\cd tloi this L!101lp.' More must he known 
ctilerlilg both the llefits ald ri,,ks of treatigc oung \wmn. 

A Fimal CommeI on Future Research Needs 

\ the First Technical .\lecting of the Ne\ ( NlS.('() Project ti 
IncreaCse IrilMl-V School I'erfoinMC 0 Improve.dIhrough 

Nutlrition and Ilcalth (Stockhollm, !)St)) l;riCilants ide.IntiliCd
 
some additionalI studies that 
 \otld hC uselul inI Chrifyin Ihc rcl­
tionsillp between selool erlrmanIIIdl the ColditionS 
described in this Snk. tlheir mostb Someo salicit suLIccsliOnls
 
inclide the folhoinc:
 

* Short-term hunger. Rescarch is neeoded to cstablish its, eflfects 
onl School pIlftol nllan(inO last h) cn tion).e trll toil",[_litl\ etniLi 

* PENI. Additiolll ill\ sticationIs aI.re Cto determlinel theneeded 
relationship bee \.aStilline and erollmtl Col­(in 

trast to scho)o l rltrlnianlee f.
 

" Irom deliciencA.liAnxplillentll iuterutiol studl iSnICdCd 
) dtelineilic the elteet (t imul lleallllclll on stludtl \\'ilh 

anellia (illcontrat to l: .t(Ik AlIea.l\ do IC in tIleIe llrillillc 
effects oil iiidnals thout aimia). 

• Vilmmin A. )bscr\ational stUdie, nirenLdCd to) dtel'riiiC the 
relationship be en tominl. A detiCi'C\ Mid. ',anldshol 
enrollmient. abscntecism, isx%.ll ;asschool perttlrilic. 
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I Conicluisioni 

A\chieving. ai [t()i-chilt] stil~val revtilu iC of educational 

oppot~runity MutI~ he i lpritn'iiy fol. all peLople conicerned % ibl the 

CCdilon Ofta just andi C(.uiIailC Mnttld. 'Iliis hook ari.LlCd thatI~INS 
a fIurLillIili sirail12'. is rlcqtliiCd It0 t.IinuiiaiC 1l1C l1Calib anid [ILlI[i­

sCliottlloittisc-tlt)l., 1\\() of Ilc pllarsN JOliCy and ICCliiiical Illat­

ocr m ahau lc McdiCtissllilltlttIil. It i lit'.I ''1 ittand\nsensu.l 

lHIit[m t_'tllahnd ill hand. Ihnts. in]\c:"inicni in crulcial ililidaiics \will 

not he 1otllct~hl2Iil. 111h1c1ic isConiseins onl Oile critical imlportance of' 

IlIcso: programs1. \\fati sLillk-d IM. is it Iilil ltnAN i0 illnClcc opiiont­

ma~kcis of ,ill stiiIcs o I l calili and~ Ctln~iitil nhlilliNil\V lCaidcis 10) 

LlissLulilliiiltil\\ ill h.i\ to he CiCatiCi and Iic\k Ilitlks tinid. 

(Tod a\. \C aivC ItISCd lto ;tco.-Oiilisli inl ihc liCid tOf CLICatitnt 

Mihaiti1110 PCCII c ttMltIitiin aIli12tlCd IOr i12rIHCUIlIIrl [itiLIUti oll. 

reduceliliiiic iicr.'ic uliin has \lltrcil citthhIitsl aillion. 

'Illis is,ht.canlsL its tcchiit tin'iCs \kCIC IIC\ C[i put lilt() OIii liiiidS0tIlOltSL 
M l iccdCd- flicin [lt I lid. I It ilt-liiic smiall lilii1Crs M'lt aiccout 

hI'Mits tl0" lLC l rd's ittod stpl\] lIcI s nt rcpi thisofi \iWi 

iiistakc anid p)Crtit it tiILtiL t i)ljotilulit to slip i) a We nICCd i0 

iCsltttlid 1it (1, Clalil~llg. I o siIrC. L' new~dua hC \ C Iii unco~tver 

iiilcctini. lit \\L' lust ilstt dot p\o~liiussihic: lo I iuiisiuic arid 

lp0nplinC IlICsC lillil sol \k call he dlitpiiCd hk IL. host', 01 *'*Irt nit­
ine \\orkcrs- ill~ l01it 1sc illIop)cs lt ihici\t generaion rest:I outrti 111 

parcnits. Ctltic;hittls,.01 tllililii\ iind Ilic childi-cn themi­o LAielisittisis 

'c~sN L\\ alilIlCL5. ctuliitins anld ncmotrks \%ill lhCCttIlC iiidiSp)CIIS­

iblc tool,,;is \\ c seek to crcci ihic Itillirs of ia si~thiic ial \ill C\'Ciiiul­
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Beryl Levinger serves concurrently as Director of Basic 

Education Programs at the Education Development Center and 

Senior Advisor for Education and Development at the United 

Nations Development Programme. Additionally, Dr. Levinger 

holds the appointment of Distinguished Professor of Nonprofit 

Management at the Monterey Institute of International Studies, 

Monterey, California (USA). 

Dr. Levinger has worked in the field of international develop­

ment and education for more than twenty-five years. During that 

time she has held many important leadership positions including 

president of AFS intercultural Programs and senior vice presi­

dent of CARE. She is also past vice chair of InterAction, a con­

sortium of more than 125 internationally focused non-govern­

mental organizations based ;i thcUSA. Her field experience 

includes ten years in Latin America with the United States 

Agency for International Development and the Peace Corps as 

well as shorter assignments undertaken in over sixty countries. 

She has been a consultant to more than a dozen major non-gov­

ernmental organizations including Save the Children, Overseas 

Education Fund, and the National Council of International 

Health. 

A graduate in the social sciences of Cornell University, Dr. 

Levinger received her Ph.D. in educational planning from the 

University of Alabama. Within that field, her specialization is the 

design of educational programs that meet the social and economic 

needs of impoverished communities. Her training and experience 

include work in curriculum development, nonfoamal education, 
evaluation, and policy analysis. 

Studies undertaken by Dr. Levinger have been published by 

UNESCO and the United States Agency for International 

Development, among others. She has written extensively on food 

aid policy, nutrition and school performance, as well as the design 

of education and training programs to promote community devel­

opment. D:. Levinger is also co-author of Toward the New 

School. Published by the Colombian Ministry of Education in 

1977, this book helped to create the framework for the widely 

acclaimed New School movement in that country. 


