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I’ER EFACE

The United Nations Development Programme. Dgision for
Global and Interregional Programmes. in associatich with the
Educaticr Development Centersand the ULS. Afeney for
Internation.n Development. is presenting this book to Fmulate a
dialogue among national and international agencies. uiversities
(including schools of public health, medicine. education, public
administration and cconomies). and individuals committed to
iproving the nutrition. health and school performance of chil-
drens By addressing such topics as the eftects of health and nutri-
tion on i child's school performance. active learnimg capacity, pol-
iy and techmical envitonments, this book intends o tacilitate
infornation exchange and the decision-making process., feadimyg
to the judicious allocation or reallocation of scarce financial and
human resources. The people ivolved in (his process — specifi-
cally the ministers of education, health and plinmng and intera-
tional ageney olficials may wish to consider the methodology
for addressing the child's needs and aspirations discussed herein,

The publication of this book must be seen in the context of the
commitments made by governments at the 1990 World
Conlerence on Education tor Al held in Jomtien, Thailand.
under the joint sponsorship of UNDP, UNESCO, UNICEF and
the World Bark. to improse and extend basic education services
and to universahize primary schooling. Similarly ot the 1990
Warld Summit for Children held in New York, presidents and
other government leaders committed themselves to improve child
survivial and development. in particular in health. cducation and
children's rights,

In our view this book represents an original and conerete Wity
of dealing with education opportunities and climmating major
obstacles to dearning. In particular. Dr. Levinger's Active
Learning Capacity model represents o new and important con-
ceptual tool Tor integrating basic education reform with health.
nutrition and community-based initiatives. We helieve this model
can serve as a road map for promoting optimal growth, devetop-
ment. and learning for all children.



From a practical point of view the reader’s attention is drawn (o
the examples of existing programmes cited in Chapter V
“Promising Dircctions™ which give substance to the coneepts dis-
cussed. We tully endorse the author’s exhortation that the find-
ings on the interrelationships of schooling, malnutrition and infec-
tion be popularized and translated into action by both
policy-makers and “front-line workers™. educators, parents, com-
munity workers and the children themselves, The cause of true

human development would be well served.
— ’ . -~ [)
< -
{ M—\;F[L S (,A]‘LA_—..?
Timothy S, Rothermel

Director
UNDP/IDGIP



1 INTRODUCTION

Over the fast three decades. humanity has been privileged 1o wit-
ness impressive progress in the struggle of millions of newborns
to celebrate their first birthday. The success of these tiny citizens
in surmounting the often overwhelming barriers erected between
infancy and childhood is a triumph of immense proportions.
Currently, 92 pereent of all children born survive o age one: in
contrast. only 83 percent of those who entered the world thirty
vears ago lived more than twelve months.

What accounts for this dramatic shift in the chance an infant
born today has of becoming a toddler? At the risk of overly sim-
pliving a complex issue. the headway made represents the union
of policy, technology, investment, and consensus among the plan-
cUs citizens that lite is an entitlement conferred at birth.

[Uis expected that by the vear 2000 only one out of every twenty
children born will fail to survive 1o age one. Thus, it seems urgent
for us to begin refocusing our attention away from questions of
sirvival, We must now address the quality of life that millions of
once imperiled infants will have as children. To achieve such a
“paradigm shilt” in our agenda will onee again require creating a
union of policy. technology. investment. and consensus about the
“post-survival” child's life.

This book examines one critical dimension of that life: the
opportunity to acquire — through schooling - skills. knowledge.
attitudes. and habits that foster personal. community. and nation-
al development. Specifically. the present study reviews how
health and nurrition: factors may impinge on a child's ability to
participate in or take full advantage of schooling. Within these
parameters. the book secks to lay a foundation for four pillars of
progress: policy. technology, investment, and consensus. Tt is
these four pillars that must undergird successful programs
designed to meet the post-survival child's needs.
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2 THE CASE FOR EDUCATION

At the very heart of efforts to assist the world'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 seemingly incontrovertible body of evidence
links educational attainment to virtually all development indica-
tors of significance. Furthermore, the linkages documented are
both intra - and inter-generational.

Thus, for example. a mother with just a few vears of schooling
is more likely to provide her children with the care and stimula-
tion that will dramatically improve their carly, formative vears
than the mother who has never received any formal education at
all. Mustratively, one study found that a single vear of mother's
cducation was associated with a 9 pereent deerease in child mor-
tality.  In Africa. an increase of one percentage point in the
national literacy rate was associated with a two vear rise in life
expectaney (Cochrane, as cited in Lockheed and Verspoor).

Although often treated by citizens and politicians alike as a
social service, education is best understood das an investment in
human resources. The evidenee to support channceling capital to
cducation is impressive,

Adult literacy rates. for example. positively correlate with
returns on investments in social infrastructure projects (e.g.,
health. water. sanitation, family planning). Formal cducation
also acts as a powerful determinant of cconomic productivity,
even when the level of schooling attained is modest, Individuals
who have completed primary school tend 1o have higher carn-
ings. more mode:n attitudes. aind lower fertility as well as better
health and nutrition status than their less schooled fellow citi-
zens, They save more of itheir incomes., adopt new tehnologies
more readily. and participate more often in civie affairs.

These relationships between formal education and develop-
ment “precursors™ are best explained by the role schools play in
promoting the cognitive development of students. Studies
undertaken in pre-industrial socicties show that children with a
few years of formal schooling perform better than their



unschooled peers on a variety of cognitive tests (Wagner:
Stevenson er al., as cited in Pollitt, 1990). Despite the inade-
quate conditions under which most schools operate in develop-
ing countrics. formal edncation noncthceless helps students
acquire learning skills and the ability to use information cffee-
tively. The rencwed interest (and accompanying investment) in
basic or primary cducation on the part of many multilateral and
bilateral donors vividly reflects the emerging consensus that
“when schools are good. and many children are cducated. the
process of development oceurs more quickly™ (Lockheed and
Verspoor).

Although cducation represents a powerful tool for meeting
the aspirations and needs of millions of people throughout the
developing world. too few children complete (or even begin)
basic education studies, and funds available for the expansion of
coverage are disappointingly modest. For example, among boys
of primary school age. only 14 pereent are curolled in Somalia.
In Guinea, the rate is 31 pereent, while in Togo 1t is 87 pereent.
For girls, the primary school enrollment rates arc markedly
worse: 8 pereent in Somalia, 15 pereent in Guinea, and 20 per-
cent in Burkina Faso (Haddad er al)).

Among the 21 low-income countries for which data were avail-
able. only 12 had more than half of their school-aged boys actu-
ally carolled in primary school during 1984-86. Only cight of
these countries had more than half the girls actually enrolled.
Among 20 middlc-income countries for which data are avail-
able. approximately one fourth have not yet achicved primary
school enrollment rates in excess of 75 percent (drawn [rom
tables in Haddad er al.).

Low enrollment ratios reflect large numbers of children who
have never attended school as well as the many boys and girls
who (ail to complete the requisite primary school course of
study after having entered the first grade. Thus among the total
of 23 reporting fow-income countries, only H succeeded in hav-
ing maore than hall their first graders complete primary school
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THE CASE FOR EDUCATION

six years later. And. of 33 middle-income countries, only 16 saw
more than three-fourths of their entering first graders graduate
after six years (drawn from tables in Haddad et al)).

Such low levels of primary school completion are the result of
many phenomena: unavailability of school places for all stu-
dents who desire to attend the upper primary grades: high rates
ol academic faiture and grade repetition that lead to school
desertion: cconomic pressures on children to enter the labor
force. to care for children or perform other familial responsibili-
ties: as well as voluntary abandonment of school because of its
perceived irrelevance.

These problems are complex and pressing: at the same time.,
the resources to tackle them are scant. Only six out of 23 low-
income countries report per pupil primary education expendi-
tures in excess of 50 per vear, despite the fact that almost all of
them are investing at least 10 pereent of their national budgets
on education. Approximately half of all lower-middle income
countries spend less than $100 per primary school pupil annual-
ly. despite the fact that these nations are allocating an even
higher proportion of their national budgets to edncation than
their low-income counterparts,

In summary. cducation — particularly universal primary
schooling — is increasingly recognized as an indispensable cle-
ment for achieving social and economic development goals.
Coverage, however, as captured by enrollment rates. is far from
complete. The financial resources requirad to extend coverage
are not likely to be readily forthcoming from developing coun-
try governments. given that they are already devoting a very
high proportion of their national budgets to education. Thus.
developing country governments and donors are confronted
with a major challenge: iow 1o maximize retrns on education
investments already in place while gradually increasing per capita

outlays for primary schooling.



A New Approach: Improving Child Quality

A child’s school enrollment, attendance, and achicvement are
influenced by a host of variables including the capucity of the child
as a biosocial organism to process and respond o stimali. As the
quality of the biosocial organism sitting in the classroom
improves. so too does the efficiencey of a child's learning. all other
things being equal. until the innate aptitude of the child is real-
ized. Nutrition and health problems impinge on the quality of the
biochemical organism and impede the acquisition of skills and
abilities needed to progress satistactorily in primary school. A
child who is malnourished cnd carrving a large parasite burden
cannot adequately take advantage ol instructional resources. A
chronically ill student. or one who 1s malnourished and whose
nutrient and energy intake does not meet basic physiological
requirements, is likely to be educationally disadvantaged.

A good school plant and high quality instruction cannot pro-
duce the intended educational outcomes when children are too
sick. too weak, or too distracted to learn. When there are many
such children enrolled in primary school. the education sector
performs incfficiently, optimal returns on investment are not
achieved. and progress toward a wide range of development goals
is forestalled. And. if signilicant numbers of children are no
longer participants in the formal school system because their
health and nutrition status have rendered satisfactory academic
progress an unattainable goal. the result is development — and
dreams — dangerousiy delerred.

In recent years, two terms, applied interchangeably, have come
into usc to refer to the child's characteristics in the teaching-
fearning process: “educability™ and “teachability.™ Both can be
defined as the potential a child has to achieve age-appropriate, spe-
cific curricular learning objectives, regardless of whetlier or not the
child is actually envolled in school,

Unfortunately, both terms convey the image of children who
passively receive information transmitted by a classroom teacher.
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THE CASE FOR EDUCATION

"The child is object and the teacher is subject in such a teaching-
learning cquation. “Educability™ and “teachability”™ imply that
the development of new skills and knowledge is something
“done™ to children without their active participation or involve-
ment. In reality. however, optimal learning actually takes place
when children are ac.ively engaged in exploring stimuli. process-
ing information, and exercising their ereativity by applving what
they have learned te novel situations. Thus, these terms, by rein-
forcing obsolete conceptions of education. do a disservice to
ctforts designed to improve the degree to which basic education
programs mesh with long-term development requirements,

Introducing the notion of a child's active learning capacity
(ALC) into a discussion of health, nutrition, and school outcomes
would, scemingly. advance the debate. ALC can be defined as a
child’s propensity and ability 1o interact with and ke optimal
advantage of the full complement of resources offered by any for-
mal or informal learning enviromment. Implicit in this definition is
the notion that the child is an active partner in the learning
process and that the teacher’s role is not primarily to impart
information but rather to facilitate a child's mastery of curriculum
objectives.

What factors chicfly influence a child's ALC? There are multi-
ple determinants including nutrition status, health status.
sociov:onomic status, degree of parental stimulation, and overall
quality of the home and school environments. The significance of
the ALC construct, however. lies in its implied focus on the quali-
ty of the child and what the child brings to the school experience.

Attempts to raise child quality (largely through micronutrient
supplementation, deworming programs, carly childhood interven-
tions. and the provision of school meals or snacks) as a means of
improving school performance represent an important comple-
ment to more traditional change strategics for the sector: curricu-
lar reform. teacher training, school construction. and learning aid
(particularly textbook) distribution. In effect, child guality com-
pletes a “learning achievement tripod.™ The other two legs, the

9


http:r.ourc'.es

quality of the teaching process (improved through curriculum
development and teacher training efforts) and the quality of the
school plant, have long received consideration from education
sceetor specialists. Indeed. cefforts to improve child quality —
specifically, by enhancing the active learning capacity of children
— could well represent the “third wave™ of programs designed to
expand ceducational opportunitics available o children in devel-
oping countrics,

The first wave. school construction. occurred primarily during
the 1950s and 1960s and held out the hope to countless thousands
that education was well within their grasp. Disappointingly, all
too often, opening the school doors revealed a hidden truth: that
the services being offered inside the schoolhouse were inadequate
in relation to prevailing needs and expectations,

Consequently. a second wave of education sector programming
was faunched: teacher training and curricular reform. By the late
1960s. cducational radio and television were widcely hailed as a
panacea for many of the sector's ills. Later on. during the 19705
and 1980s, basic education reforms were ushered in which pur-
ported to offer instruction geared to broad-based development
objectives. Yet, once again. not all of the hoped-for outcomes
were achieved. While enrollment ratios increased. many children
— particularly those situated at the margins of socicty — failed to
make the requisite academic progress and cither dropped out of
school or were held over o repeat one or more grades.

Interventions to improve child quality and ALC, the third wave.
address some of the underlying causes of unsatisfactory school
achicvement in the face of greater aceess to schooling and cur:ic-
ular reform. These “third wave™ efforts are a critical complement
to the extension ol basic education services and fulfilliaent of the
pledge 1o universalize primary schooling made by most of the
world’s povernments at the 1990 World Conference on Education
for All held in Jomtien, Thailand under the joint sponsorship of
UNDP, UNESCO. UNICEF and the World Bank.

Seen in a historic context, programs to improve child quality by
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raising ALC may well complete a cyele of educationab reform.
For the last forty years, reformers have focused on creating the
conditions under which all children can go to school and learn
something of value to themselves and their communities. The
health, nutrition and carly childhood education interventions that
form part and parcel of child quality improvement programs are
designed to remove significant impediments 1o fecarning tha
thwart achicvement of this vision.

There are two wavs in which introducing child quality to the
cducation agenda represents a historic milestone,  First. efforts
atined at enhancing child quality must be multisectoral because of
the strong influence health and nutrition factors exert in deter-
mining a child’s active learning capacity. In contrast. attempts to
expand cducational opportunity have. until now. been almost
exclusively within the purview of the education sector.

Second. systematic attempts to enlarge children's active learning
capacity may well be the capstone for two of the most important and
successtul development initiatives of the 1980s and 1990s: child survival
and basic education. In many countries these twin engines of change
have already made it possible for increasing numbers of children to
enter school. Indeed. despite the formidable need for greater
progress, harriers to school access arc  adily disappearing in many
developing countries as both enrollment ratios and cohort sizes rise.
Strategies designed to improve child quality represent the bridpe
between child survival initiatives and the universalization of school-
ing. Child quality improvement programs enable children to both
survive and thrive by being able to take advantage of the educational
opportunities increasingly being extended to them. Such efforts
assume eritical importance as enrollment vatios climb, and ever more
marginal populations enroll in school. It seems likely that children
from these historically bypassed groups will enter school with sub-
stantially more health- and rutrition-related problems than carlier
cohorts have had in light of the relationship between poverty, illness
and well-being. Thus, proportionately. the need for child quality
improvement interventions may be greater than ever before.



New Technologies, New Opportunities

While the need for health- and nutrition-related services may be
rising. the knowledge and technical ability available to respond to
it are also steadily improving. An examination of data for the six
most highly prevalent helminthic parasites and the three most sig-
nificant micronutrient deficieney disorders (conditions which. in
various combinations., may affect up to 400 million school-aged
children) indicates that cach can be treated through highly effica-
cious chemotherapy (Berkley and Jamison).

Albendazole and praziguantel, for example. are two drugs that
can be administered on a single dose basis. in combination, to
dramatically reduce individual worm burdens ol all species of
schistosomes. intestinal helminths, and human tapeworms,
Administration is safe and can oceur outside o medical setting.
The drugs are also highly cffective. These characteristics. safety
and cfficacy. make a school-based strategy of targeted mass
chemotherapy very feasible in arcas where these conditions are
endemic, Annual operational costs ol a treatment program are
considered to be between $1.00 and $1.50 per child. This estimate
includes the purchase of albendazole. praziquantel, vitamin A
and iodine as well as program administration (Berkley and
Jamison).

Despite the probable benefits of exionding such a program to
school-aged children, most developing countries have been slow
to adopt these or similar measures. The reasons are many: scarcee
resources and a concomitant reluctance 1o divert education seetor
funds to health programming in light of pressing shortages of
books. teachers and buildings: lack of information on how
micronutrient deficiencies and helminthic infection deter the
health, growth. nutritional status and cognitive development of
children thus preventing them from taking full advantage of limit-
ed educational opportunities: scant recognition on the part of
donors concerning the alfordability and potential impact of child
quality interventions: and. a lack of political will to harness low-

cost technologies for the benelit of school-aged children.
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THE EFFECTS OF HEALTH AND
3 NUTRITION ON A CHILD'S
SCHOOL PERFORMANCE

Principal Issues

Malnutrition and infection are widespread in almost all develop-
ing countrics. Among the most common conditions are protein-
energy malnutrition (PEM). micronutrient deficiency disorders,
helminthic (worm) infection. and upper respiratory illness. These
conditions often combine to ereate negative svnergies: thus, for
example, PEN and infection frequently co-exist and multiply the
ill effects that cach would cause the organism if present alone.

The endemic nature of malnutrition and infection is probably
also at the root of additional health problems that impede learn-
tng among school-aged children. Poor vision and auditory
impairment. for example. are conditions that directly relate to
infection and micronutrient deficiencies.

Prevalence data. therefore, suggest that programs designed to
improve the quality of primary schooling in developing countries
must also include efforts to improve the health and nutrition sta-
tus of students exposed to that schooling. Targeted health and
nutrition interventions can confer important educational benefits.

Five major health and nutrition problems seem especially suit-
able for intervention strategics given their prevalence, probable
impact on learning and school performance. as well as their
amenability to treatment. These are PEM. micronutrient (specifi-
cally iron. iodine. and vitamin A) deficits. helminthic infection,
sensory (hearing and sight) impairment. and temporary hunger.
Each of these problems will be discussed in turn with respect Lo

prevalence and impact on school-related outcomes.

L. Prowin-Energy Mahurition (PIEM)

Among developing countries. PEM is one of the two most wide-
spread nutritional deficiencies (Pollitt, 1990). The condition is
often worscaed by a child’s parasite load. Caused by poor diet,
PEM is almost always linked to conditions of extreme poverty
and the additional accompanying threats to the child's normal
growth and develeaent that such an environment poses. A



complex disorder, PEM is also often associated with different lev-
els and types of autritional deficiencies, such as iron and vitamin
A as well as infectious discase (Isracl 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 yet
been established (Ricciuti and Brozek). Thus, there is a need for
rescarch 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-moderate 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 degrec 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 1o 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 example, the degree of stunting
and wasting found among school populations is high.
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Hustratively. over 30 pereent of Kenya's school population was
stunted and underweight. In summary, large numbers of school-
aged children in developing countries appear to be both nutrition-
ally and educationally at risk (Pollite, 1990).

Several studies have explored the rehationship between nutri-
tional anthropometric indicators and such school indicators as
grade leveloage at enrollment. absentecism, achicvement test
seores, 1Q, and performance on selected copnitive tasks including,
coneentration in the classroom, OFf the nine studies reyiewed by
Pollitt (1950, all reported significant findings between the nutri-
tional status indicators and cognitive test seores or school perlor-
mance indicators. Consistently. past and present nutritional sta-
tus Cas capturcd by height-for-age and w cight-for-height
respectively) were linked 1o higher cognitive test scores or botter
school performance. Taller children were also likely 1o be
enrolled in school carlier than shorter ones. In China, height-for-
age was also a predictor of the degree to which o child's prade
level was age-appropriate. One standard deviation Improvement
i height represented an increment of .3 vear “less far behind™ in
terms of school grade-for-age (Jamison).

Sigman and others (Gred in Pollit, 1990), for example. found
that Kenvan children who were better nourished had higher com-
Posite scores on a test of verbal comprehension and the Raven
Progressive Matnices, Furthermore. better nourished wirls were
more attentive during classroom observations than their malnour-
ished female counterparts. For the children as a group. the best
predictors of cognitive scores were duration of schooling, food
intake (current nutrition), physical stature (nutritional history),
and sociocconomic status, Regardless of the social and cconomic
resources ot the family. children who had more adequate diets
scored higher on the cogmtive hattery than those with lesy adeguate
intake.

Similarly. Florencio concluded from her study in the Philippines
that the academic performance and mental ability of pupils with
good nutritional status were significantly higher than those of



pupils with poor nutritional status, as a whole. cven when family
income, school quality, teacher abitity. or mental ability were con-
trolled. Although the relationship between health and nutritional
status on the one hand and academic achievement or the other
varied by grade level and subject matier. a significant positive
relationship was tound linking nutritional status to mental ability
and academic achieyement.

Many of the clinical studies on the relationship between PEM
and cognitive development have focused on the fong-term conse-
quences of malnutrition expericnced by infants and preschool
children. An important set of implications for the academie per-
formance of school-aged children emerges trom this work (see.
for example. Balderston: Beaton and Ghissemiz Chaves,
Martines and Yaschine: Cravioto and De Licardie: De Licardic
and Cravioto: Husaini et al; MceRay et al: Rivera et al).

Collectively, the studies present a comprehensive view of cogni-
tive function which might be defined as the ability 1o learn cate-
gories, to process and structere information, and 1o learicand react
1oy social and environmental cues. Cognitive fanction also meludes
the abilitv 10 ask appropriate questions and provide appropriate
answers withon a viven enviroment and 1o identify and solve rele-
vant problems. Farthermore, i enbraces general concepuual abidi-
v, appropriate actions withine a given culture, and the mental agility
needed 1o entertain new categories and see new possibilities
(Levinger), Based on the findings presented in those studies that
examined the relationship between PEM and cognitive develop-
ment on the basis of episodes of malnutrition experienced in
infancy or carly childhood. it appears that mild-to-moderate mal-
nutrition. while net causing primary learning deficits, does alter
processes associated with cognitive tunction. Passivaty, apathy.
shortened attention span. reduced short-term memory. fatlure 1o
acclimate 1o repetitive stimulic and o lay in the development of
sensorv-integrative capacity are all associated with mild-to-
moderate malnutrition (Levinger). Furthermore, among infants
and preschoolers, PEM has been shown to reduce playtul and
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exploratory activity as well as motivation and arousal while
increasing irntability and apathy. even before anthropomerrie
deficity ocenr (Landers),

Because mild-to-moderate PEM acts synergistically with social
and environmental tactors, the risks tor a malnoarished chitd hy -
mg ina culture of poverty are muluple. interactive and cumubia-
tve. However, both haman and anmal studies show that a devel-
opmentadly facilitative cnvironment can mitgate the potentially
harmtul consequences of carly malnutnition Reversihiliny and
remediation are possible when the child™s environment s manipu
lated 1o make it more conducive 1o coenitine eronth. Althoush
improsement g child’s dict alone can fead to coenitive chanves.
arcater mtellectal development can be achicved when the child's
dictand psychosociat environment are ennched (MeKay e al )

Adaptive behaviors developed as aresponse 1o PEM wark (o
prevent eldren trom taking masnmom advantaee of the fearmy
opportunies avairlable to them m ther envitonments In other
wordse PEM nduced dystuncoions direethy impinece upon and
stunt the development ot o child’s ALCO Naotsurposinely. chal-
dren with PEN tend to tunction at reduced levels of mtetectual
development and academic achievement. They appeat to adapt
to madnutrinon by seckimy out more quaet and resthul actinities
(I evingery.

In conclusion. a synthesis of the findings obtinned from studies
obmbants: preschooters and children m school viclds three impor
tant lessonss Bt the nature ol the developmental effects of
PENM depends on the onime of the natomonal denicieney. Early
malnatntion can atleet school apiitudes, time of enrtolliment. con
centration and attentiveness Hlowever. there s little evidence o
theorencal support for the view that current malnutnition intlu-
ences hasic aptitudes tor school Jeaming eveepr wall respect 1o
cInld’s abdu o attend 1o and Concentrate on sumal prosens i ihe
learnurg eny ronmens (Polling, 1900

Secand. the sehool achievement of childiey with - history ol

severe undernutrition or wath low herght-tor-age is inferior to that
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of matched but well nourished comparison groups. Children with
a history of severe malnutrition also perform less well on tests of
1Q and specific cognitive functions than children in matched com-
parison groups. These differences are not dependent solely on
the child’s prior nutrition but also reflect the social environment
in which malnutrition takes place (Pollitt, 1990).

Third. children with a history of undernutrition in infancy and
carly childhood are capable of successtul schooi performance.
However, the treatment program required for them to overcome
the behavioral dysfunctions induced by PEM is complex. Key
clements ina recuperation program include nutritional rehabilita-
tion and cognitive stimulation (Pollitt. 1990). Wherever possible.
preschool programs should be explored along with parent educa-
tion programs as a vehicle for vitiating the impediments to sue-
cessful sehool participation experienced by chronically under-
nourished children. Once children are enrolled in school,
compensatory education interventions for first graders whose

heieht-tor-age places then at risk should be introduced as feasible,

2 Micronurient Deficieney Disorders

The literature on micronutrient deprivation and its impact on
school populations is principally concerned with iodine. iron and
vitanmin AL Fach deficieney disorder will be discussed in turn.

Of the 680 million people: estimated to sutfer from iodine defi-
cieney. some 00 million are school-aged children (Berkley and
Jamison). Todine deficieney disorder (1IDD) is perhaps the most
thoroughly studicd of the micronutrient deficieney conditions,
particularlv n Latm America where prevalence estimates range
from a high ol 63 pereent in Bolivia and 33 pereent in Colombia
among childrer siv to 18 vears ol age to more moderate rates ol
approxinutely 25 pereent in Paraguay and Peru (Isracel and
Hornsbyv),

In Atnca IDD atthicts almost S0 pereent of the population in
Kenyi, 70 pereent an the Sudan and 73 percent in Cameroon,



THE EFFECTS OF HEALTH AND NUTRITION

Rates are also high in Asia. Myanmar (previously Burma), Nepal
and Indonesia, for example. all report prevalence rates around 70
percent (Galloway. as cited in [srael and Hornsby). Prevalence is
higher among females. To the degree that 1IDD affects school
carollment and performance. gender differences in educational
attainment, already significant, are further exacerbated by this
differentiated pattern of IDD incidence (Simon et al.).

‘The consequences of TDD are significant in terms of school
achievement.  Conditions associated with DD include reduced
intelligence. psyehomotor retardation. mental and neurologic
damage. and cretinism. Among the specific aptitudes that appear
to be most vulnerable to iodine deficieney are visual-perception
organization, visual-motor coordination and. possibly. speed of
information-processing (Pollitt, 1990). Children living in iodine
deficient arcas have also been shown to have impaired hearing,
Yeto annual oral suppicmentation is an effective and low-cost
treatment in populations where fortification of salt or other prod-
ucts is not feasible (Berkley and Jamison).

Bautista and others in their study on the effects of orally-admin-
istered iodized oil on intelligence and growth in school-aged chil-
dren from an arca in Bolivia with high prevalence rates for goiter
found indircct support for the hypothesis that suppicmentation to
climinate 1odine deficiencies improves mental performance.

Rescarchers working in Indonesia examined the effects of iodine
deficieney on mental and psyehomotor abilities and found signifi-
cant cognitive performance differences among nine-to 12-vear olds.
Differences were also detected among six- 1o cight-vear olds,
although these were not significant. However. when educational
background was controlled. few significant ditferences were deteet-
ed. thus rendering this study's tindings ambiguous (Bleichrodt and
others as cited in Pollitt, 1950). A studv in Java, Indonesia, showed
that iodine-deficient children over age nine performed markedly
worse on tests ol intelligence. motor skills, concentration, pereep-
tion. dexterity and response orientation than a matched but iodine-
replete group of children (Querido eral . as cited in Pollitt, 1990).
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In his review of studies dealing with the consequences ol iodine
deficiency. Pollitt (1990) notes that a child’s aptitude Tor formal
cducation mav be in jeopardy even prior to school enrollment if
the mother suffered from maternal jodine deficieney during preg-
nancy. Furthermore, it appears likely that these children of
iodine deficient mothers are also more prone to hearing impair-
ment than the sons and daughoers ol jodine replete mothers.
Poor hearing, of course, canstitutes a major obstacle to satisfacto-
rv school achicyvement.

Evidence suggests different rates of school enrollment for chil-
dren iving in IDD endemic and non-endemic arcas, Studies con-
ducted in Indonesia and Span. for example. report that the aver-
age number of school vears of children in arcas where 1DD s
highly prevalent is about three vears less than that ol children
from comparison communities (Pollite, 1993,

Thus, IDD 18 a signihicant risk Tactor tor school achicvement.
The effects of wdine supplementation, however, while clear from
a prevention standpoint. are not as well understood in the context
ol a therapeatic response to the condition. Additional studies are
necded to determime the cltects of supplementation on cognitive
function and school pertormince for m-school populatians,

Iron deficiency anemia s along with PEML one ol the two miost
common nutritional deticiencies in developing countries.,
Approximatels 1.3 billion people are estimated to sufier from
iron deticieney. of whom 210 million are school-aged children
{Berkiey and Bamasond, The mghest fevels of anemia among
school children are estimated to be i South Asia and Africa,
where the prevalence rate extends to about half the cohort. The
comparable prevalence rate for Fatn America and Fast Asia is
approximatels one-tourth the cohort size tsract and Hornsby),

Prevalence rates vary considerably within both countries and
regions as well as by gender. Thus, tor example. o study of chil-
drenages tive to 13 m Baroda, Indiaadentitied 73 pereent of the
bovs and 67 percent ot the girls as mildly 1o moderately anemic
(Pollitt, 1990). T-or children between the ages of five and 14 in

20



THE EFFECTS OF HEALTH AND NUTRITION

Bangladesh, prevalence was about 75 percent. In contrast, for
Filipino boys the rate was 21 pereent while for girls it was 32 per-
cent (Pollitt, 1990),

An insufficient body store of iron leads to mild growth retarda-
tion and iron deficieney anemia, When the anemic individual is a
pregnant woman, the result often is o low birth weight baby and
prematurity or Tetal mortality, In studies of inlants and
preschoolers with iron deficieney. lower scores were reported for
iron-deficient subjects on tests of mental and motor development.
These children also exhibited inereased fearfulness, inattentive-
ness. and decreased social responsiveness (Landers).

A study of preschoolers in the Philippines demonstrated that
preschoolers with iron deficieney were also handicapped in terms
of their ability (o engage in higher cognitive processes such as
conceptual learning (Popkin and Lim-Ybancey. as cited in Pollitt,
1990). This same study concluded that. because of the low cost of
iron supplements relative 1o food, it is more cost-eftective to
cmploy intervention strategies designed o inerease a child's
hemoglobin level than the child's body weight.

Lftective treatment or prevention of the condition in individu-
als whose dicts are inadequate in terms ol iron intake consists of
daily oral supplementation with appropriate iron and compounds.
Several studies on deficits in attention among preschool and
school-aged children. for example, demonstrate that their atten-
tion deficits were reversed onee iron treatment was implemented
(Pollitt, T990).

A study of Kenyan school children to assess the effeets ol iron sup-
plements on physical growth showed significant increases in body
weight after treatment (Lawless eral). Kenvan primary school chil-
dren were also shown to experience improved appetite and
increased energy intake after iron supplementation (Latham er af. ).

The human body is not able to maintain significant stores of
iron. As yet, there is no cost-eflective time release capsule on the

market. suitable for developing country use. that would obviate



the need for daily ingestion of iron supplements. Development of
such a capsule, however, is underway (Berkley and Jamison).

Iron deficiency influences a child's ability to benefit from class-
room instruction in several wavs. School-aged children deficient
in iron stores exhibit reduced levels of alertness, atteation and
concentration which influence their learning (Lockheed and
Verspoor). They also display less aptitude for making appropri-
ate selections from information presented in the classroom setting
(Pollitt, 1990).

Evidence suggests that while iron-deficient children are appar-
ently less attentive to environmental clues that faciiitate problem-
solving, they can process information as well as iron-replete chil-
dren onee they learn a task. However, iron-deficient children
tend to exhibit less motivation to persist in intellectually challeng-
ing tasks and lower levels of overall intellectual performance than
matched groups of ron-replete children (Serimshaw, as cited in
Lockheed and Verspoor). While there appears to be a relation-
ship between iron deficieney and behavioral changes that are a
product of brain function alteration, the mechanisms that govern
this syndrome are not understood,

Iron-deficient children tend to exhibit irritability and a low level
of engagement with and interest in their immediate environment.
These traits inhibit the development of a child’s active learning
capacity (ALC) and impinge upon school achievement. Poor per-
formance on a variety ol achievement tests by iron deficient chil-
dren enrolled in school has been reported by several authors (see
Pollitt, 1990). Based on this evidence. Pollitt (1990) concludes
that where iron deficieney anemia is prevalent, the condition acts
directly to impede educational etficiency.,

Supplementation appears to be an cffective tool for correcting
cognitive function deficits caused by iron deficieney. Two studics
reviewed by Pollitt (1990) concluded that when iron deficient
ancemic children first enroll in school. they are at a disadvantage
in terme of their aptitudes. This disadvantage disappears once

children become iron-replete through supplementation,
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It should ke noted. however. that iron deficiency anemia can be
caused by other factors besides inadequate dictary intake,
Alternative contributors to the condition include helminth infec-
tion and malaria. Thus, an intervention strategy must be sensitive
to both the causes and consequences of the disorder. In many
instances, measures to reduce helminthice infection must be taken
to climinate iron deficieney anemia. The relationship between
iron deficieney anemia and helminthic infection underscores the
need to conduct arca-specific epidemiological studies prior to
planning specific intervention strategics.

Vitamin A deficiencey is often accompanicd by protein-caloric
malnutrition. In its most extreme manifestation it causes blind-
ness. Depleted stores of vitamin A are also associated with acute
respiratory infection, the severity of measles. and diarrhea.
Vitamin A deficieney also contributes to night blindness and lim-
ited peripheral vision. Evidence also exists linking vitamin A
deficiency to growth. including brain growth. which continues
through age seven to ten (Lockheed and Verspoor). Prevalence
among school-aged children is estimated to be 83 million
(Berkley and Jamison: Sanghvi).

Oral supplementation every four to six months is an effective
treatment for vitamin A deficiency. Purchase of capsules is esti-
mated to be about $0.01 per child per vear (Berkley and
Jamison).

There is no research literature that directly examines the rela-
tionship between vitamin A deficiency and school performance
outside the context of special education. This is because extreme
deficiencies result in blindness and thus preclude school enroll-
ment in most arcas of the developing world. However., it is rea-
sonable to expect that. under less extreme circumstances. student
attendance would be direetly linked to vitamin A stores. In many
couniries, acute respiratory infection. a condition refated to vita-
min A deficiency, is the leading cause of school absence. The
degree to which vitamin A deficieney also influences both the
severity of measles and diarrheal discase also suggests a linkage
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to school attendance and, through school atiendance, to school
achicvement.

3. Helmindhic Infection

Among school-aged populations, helminthic infection generates
very high levels of morbidity despite the relatively limited mortal-
ity assoctated with the condition (Jamison and Leslic). This may
explain why the condition has not received the priority attention
itdeserves. Yet large parasite burdens, particularly seve-e hook-
worm infection. are associated with impaired cognitive function
as well as such educational outcome measures as absentecism,
under-enrollment. and atrition (Bundy and Guyatt)., Thus,
helminthic infection appears to constitute a very real barrier to
children’s progress in school.

Parasitic helminths are one of the most common infections in
the world. The majority ol cases oceur in people living in devel-
oping countries and are usually common and most intense among
school-aged children.  Infections in children have been shown to
affect therr health, growth, nutritional siatus and cognitive devel-
opment. School-aged children (Hive to [4 vears old) are most
likely to have the heaviest infections within a population and
therelore to be most severely discased.

Little or no protective immunity is stimulated by parasitic
helminths, Thus, most people become reinfected after having
been treated and have to be retreated on a periodic basic, usually
atintervals of between six and 24 months, Regutarized treatment
serves two functions. 1t directly reduces miection in the individ-
ual and, by reducing the shedding ol cgps in the eavironment,
diminishes the souree of infection for the community as a whole
(UNEP. interregional project).

Roundworin and whipworm are estimated to infeet one quarter
of the world's population. and school-aged children have the
highest prevalence rates and levels of intensity among those
intected (Nokes e wl). Roundworm (Ascaris hanbricoides) is

present in one billion individuals. of whom 400 million are school-
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aged children. Whipworm (Trichuris trichiura) is found in 750
million people. including 300 million children of school age.
Hookworm (Ankylostomiasisy infection affects 750 million. of
whom 170 million are children. Schistosomes (bilharzia) impair
an additional 200 million. including 90 million children (Berkley
and Jamison).

Each ol these parasitic infections is associated with particular
setof symptoms. Roundworm usually leads to malnutrition.
impaired growth and development as well as abdominal obstrue-
tion. Whipworm is associated with arowth retardation. chronic
colitis, and iron deficieney anemia (Berkiey and Jamison). A
recent study conducted in Jamaica also found a relationship
between whipworm and psyehomotor development among chil-
dren aged three 1o six (UNESCO. Tanuary 1990, b).

Iron deficieney anemia (and accompanying fatigue) is associal-
ed with hookworms while schistosomes contribute to deercased
work capacity and severe disease (Berkley and Jamison). Clinical
features of infection by schistosomes inchudes fever, weakness.,
lassitude. muscular pain. nausca. vomiting, diarrhea and fatigue
(Pollite. 19900 Although the research on the effects of
schistosomiasis is thawed it seems abundantly likely that such
school- related outcomes as attendance and achicvement are negi-
tively influenced by this symptomology.

In general. geohelminthic infection is linked 1o poor cognitive
function. cducational attainment and fearning ability, his
unclear. however, whether the relationship is causal or confound-
ed by intervening sociocconomic variables (Nokes er al.).
Nevertheless. roundworm, whipworm and hookworm are all con-
sidered to exert heavy negative influence on learning aptitudes
and moderate negative influence on school attendance
(Education Development Center).

Roundworm. hookworm. and whipworm can be treated with a
single dose of an anthelminthic vearly, although in the case of
hookworm this must be supplemented with ferrous sulfate in
order to prevent morbidity. A single dose of praziguantel every
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few years will prevent significant infection levels of schistosomes
(Berkley and Jamison). Treatment costs are low. A conservative
estimale of operational program expanses suggests that. for a ten-
vear treatment program. cost per child would fall between $10
and $15, including administrative and complementary inputs
(Berkley and Jamison).

A recent study in Montserrat. West Indies demonstrates that
chemotherapy targeted at school-aged children can achieve an
overall reduction in the prevalence and intensity of geohelminth
infection. quadly important. the study shows that treatment can
be implemented within an existing health infrastructure (Bundy ¢
al.. 1990).

Mass treatment of children in their schools is viewed as a pow-
erful tool for improving healih, It has the potential to reduee
infection while simultancously serving as a focal point for health
education and the delivery of other interventions to improve
health, particularly iodine and vitamin A supplementation
(UNDP. interregional project). Several studies also capture ben-
elits of in-schnol treatment programs that directly relate to school
performance variables (UNDP. interregional project).

In Jamaica. the removal of whipworms in a sample of school-aged
children led to a significant improvement in auditory short-term
memory as well as retrieval of information stored in tong-term
memory. Indeed. after nine weeks, treated children were not signil-
icantly different from an uninfected comparison group in two tests
of cognitive function. This investigation suggests that whipworm
infection has an adverse impact on cognition. “reatment, however,
can partially reverse these effects (Nokes eral.).

In Kenyi, children with large parasite loads performed more
poorly on tasks of visual discrimination and memory retrieval
than a matched group of students treated with albendazole. The
study was conducted as a double blind clinical trial (Pollitt er al.,
1991).

There are multiple paths for whipworm to affect school perfor-
mance. Heavy infections produce an inflammatory response that
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may affect children’s arousal level through brain function alter-
ations.  Growth retardation, another concomitant of whipworm
infection, also tends to be associated with poer levels of school
achicvement. although the mechanism by which this occurs is not
understood.  In addition. heavy infections lead 1o iron deficiency
anemia with the adverse consequences to school performance dis-
cussed carlier (UNESCO, January 1990, b).

As noted, helminths affect nutritional status in several ways,
depending upon type. Whipworms, for example. affect enzyvmatic
digestion and cause bacterial overgrowth while competing for the
host’s nutrients. Roundworms impair the absorption of fat, pro-
tein, and Vitamin A, Hookworms are considered to be one of the
principal causes of anemia hecause of the blood loss they cause
(Gepaldas, a). Morcover. the mod common forms of malnutri-
tion in the developing world (PEM. iron deficieney anemia. and
Vitamin B deficieney) ar. all aggravated by helminth intection
(Stephenson. a). The darrhea produced by worms further
reduces nutritional status while malnourishment. in turn. lowers
the organism’s resistance to infection by a whole range of infec-
tious agents (UNESCO. February 1990),

The impact of worm burden is often exacerbated by cultural
practices.  In many countries. mothers feed their children less
during bouts of parasitic disease: a prevailing belie, nolds that the
way to help children get vid of worms is for them 1o cat less
(Tomkins. in The Imperial College of Science, Technology and
Medicine Proceedings).

Rescarch indicates that the growth of children with intense
worm infections may be seriously impaired. These effects can be
reversed by deworming (Pollitt er al.. 1991: Stephenson, 1987;
Cooper eral.. 1989 as cited in UNESCO. February 1990).
Although there is little direet evidene: regarding the effect of
helminthic infection on intellectual development, the physical
consequences of worm burdens, such as anemia and stunting, are
significantly correlated with cognitive development and cduca-
tional achievement measures (Pollitt. 1990).
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Recent investigations show that the treatment of intestinal
helminths leads to improved physicai fitness, growth, and appetite
among students i arcas where helminths and stunted growth are
highly prevalent (Stephenson er all). “Treatment also results in
improved performance on cognitive tests on tasks o7 vigilanee and
attentiveness. Such an effect would not be readily observed on
cognitive exams that primartly test accumulated knowledge or
school achievement (Nokes eral )y,

Pollitt (1990) notes that the task ahead lies in defining the effects
ol helminth infection on school learning variables independent from
or i addition 1o those effects related o nutritional status variables.
Other issues that still need to be addressed are the degree to which
intensity ot infection is important and whether some individuals dis-
play a propensity towird helminthic infection.

Yol despite our imperfect k- owledge coneerning the impact of
helminthie intection on school achicvement. o kev tact remains
clear. The problem often peaks among school children who need
to avail themselves tully ol their seant educational opportunitices.
Significant impediments to school attendince. concentration. and
cognitive devclopment rob children of their potential to benefit

from c¢ducation.

Ao Sensory hinpairment

Prevalence data tor hearing and sight impairment among primary
school children are not available. However, a study in the
Philippines (Florencio) found that 2 pereent of students tested had
vision impairment. This investigation also Tound that the largest
proportion of students with poor evesight were in the first grade.
As the grade level studied rose. the percentage of children with
normal vision inereased. This finding provides strong evidence that
children with poor sight have higher rates of attrition than their
normal vision peers. Such attrition mav well reflect higher rates of
school failure although the study did not test this hypothesis.
Howevcr, mental ability and evesight were the two most robust

predictors ol academic achievement for the sample studied.
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Florencio also examined hearing acuity in her sample and lound
that 13.5 pereent experienced some degree of impairment. As
noted carlicr, hearing loss appears to be linked to mild iodine
deficiency. Investigators in China found that the mean level of
hearing Tor normal school children in an iodine-deficient. remote
arca was significantly lower than for a comparison group of chil-
dren (Yan-You and Shu-Hua, as cited in Pollitt, 1990).
Differences between the two groups disappearced after three vears
ol tadine supplementation. As noted above, Nokes e al. found a
correlation between presence of whipworms and impaired audito-
v memory and cognition,

A study conducted in Bravil established a relationship between
visual acuity and on-time promotion of students, Rescarchers
found that almost half the students suffered from some level of
visual impairment. Students with good eyesight were, on average,
21 pereent more likely to be promoted on time than visually
impaired children. Visual acuity was the most important factor
influencing student achievement (Batista Gomes-Neto ef al.. as
cited in Isracl and Hornsbhy).

Thus. while a comprehensive body of literature does not exist
on prevalence and impact of sensory impairment on school per-
formance. available studies strongly supgest that vision and audi-
tory problems constitute significant cducational risk factors for
school-aged children. Sensory impairment limits a student’s
exposure to classroom stimuli and may interact with vitamin A or
iodine deficiency to create negative synergisms for the child in

school.

S Temporary Hunger

Although refiable estimates on the number of children who come
to school every day fecling hungry do not exist. short-term or
temporary hunger is unquestionably a pervasive condition in
developing countries. In the school setting temporary hunger
commonly oceurs when children come 1o school without having
caten breakfast. The result of this short-term fasting is a child
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more casily distracted by irrelevant stimuli (Pollitt er al. 1983).
Because hunger appeiars to cause inattentiveness, it is likely to
influence school performance and learning.

This is the rationale most often presented 1o justify the provi-
sion of school breakfast and funch programs. Evidence from the
Philippines suggests that “feeling hungry™ in school is associated
with poor attainment levels (Popkin and Lim-Ybanes, cited in
UNESCO. January 1990, a). While it has been established that
temporary hunger has an effect on cognitive function. further
research is necded to understand implications for school achieve-
ment (UNESCO, 1989, a).

Several studies in the classroom have suggested that immediate
improvements mav oceur in children’s behavior following receipt
of a snack or drink (Laird er al.: Keisters and Benton er ol as
cited in UNESCO, January 1990, a). Adaptive behaviors to tem-
porary hunger appear to be short-term in nature and generally
disappear when the ehild is no longer hungry (Pollitt, 1990).

Researchers i Jamaica found that the provision of school
breakfasts to primary school students had o significant effect on
attendance and arithmetic scores but not on weight or spelling
scores (Powell erul)  The difference in results obtained for the
different measures mav in turn be a reflection of the different
problem-solving skills reqaired 1o perform the tasks. Spelling is
done by rote: arithmetic involves the application of rules to novel
situations, Students who are easily distracted because of tempo-
rary hunger would be more vulnerable to low scores on arith-
metic tests than their less hungry peers.

Tempaorary hunger s likely 1o constitute an educational problem
for well-nourished and malnourished children alike. It is not simi-
far, therelore, to PEM with respect to cither causes or manifesta-
tions. Fhe severely malnourished child often is not hungry. and the
very hungry chitd may or may not be malnourished. However, in
terms of school achicvement. malnourished children may be more
susceptible to the effects of short-term hunger in light of other cog-
nitive dvsfunctions associated with their nutritional state.
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Evidence to support the view that the effects of short-term
hunger may be more damaging 1o children who have a history of
malnutrition was found in a study of & school breaktast program
in Jamaica (Simeon and Grantham-McGregor, as cited in Polliu,
1990). The students who were detrimentally affected in most cog-
nitive tests by missing breaktast were those who were wasted and
cither stunted or previoush malourshed. When a history of
malnuinton was combmed with nussitie reaktast. the etreet on
cognitive functioning was even more profound than when cither
conditicn appeared singiy.

Wilson (1983) addressed the issue of hunger and its impact on
school work i his review of the Interature on mterrelitionships
among dict. physical growth. verbal development and school perfor-
mince. He noted that the etfeers of current diet on school perfor-
mance are not well documented. Most (though vot all) studies find
that even i relatively well-nourished populations in the United
States, temporary hunger (as opposed to malnutrition) adversely
alfects attenidon. interest. and learning. Such findings are consistent
with Latham and Cobo's hy pothesis (as cited by Wilson) that low
energy leading to inactivity has short-term eftects on learning that can
be cumulative, regardless of long-term nutritional status.

Additional support for tins inypothesis was found in a study of dict and
school performance in Guatemala. A child's total dict was found to be
the largest and most significant factor alfecting a teacher's assessment of
performance when prior verbal attainment. size, and a large number of
other variables were held constant. The investigator concluded that this
clear finding provided strong support for the Latham and Cobo aigu-
ment that current levels of energy have an important impact on learning
and pertormance. even among children with comparable prior nutrition-
al status and comparable levels of ability (Wilkson).

Many of the studies examining the relationship between school feed-
ing programs and school achicvement fail to support the view that such
interventions extend cducational benefits to children at risk. This is
largely a reflection of study design problems which vielded inconclusive

findings rather than the presence of strong evidence 1o the contrary
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(Levinger). Where investigations have been carefully controtled (as in
the case of Janmaica), results appear to Lavor this intervention,

Conclusions

Vast numbers of school-aged children in descloping countries face
nutjor health and nutrition problems that adversels affect their ability
to take advantage ol the himited cducational opportumities avalable to
them. Many of these children hase o history of PEN s well as current
nutriional deticiencies meluding deficits in body stores ol odine, vita-
min A andiron. These condinons are exacerbated by iclminthic inlee-
tion which s highly prevalent among school-aeed children and particu-
farly intmucal to their healthy growth, development and cducational
progress. Femporary hunger and sensory impairment are also widely
prevalent conditions (despite the fact that exact numbers are unknown)
that vitiate attempts made by children and their tamilies to reap the
benetits of classroom instruction,

Most of these educationally imiting conditions are amenable 1o rela-
tively Tow-cost intervention strateies that can halt their negative impict
on fearnmz and school achievement, However, children who have experi-
enced prolonged periods of malnutrition. infection or sensory impairment
probably tace accumulated learnming deficits that must be addressed.
Preschool programs. nutritional supplementation for at-risk infants, 1od-
dlers and their malnourished mothiers, as well as parenting education will
make important fong-term contributions to school achievement. School
snack and breaktast programs also appear to be important tools for over-
coming problems associated with short-term hunger.

Any one of the health and nutrition problems discussed here consti-
tutes a handicapping condition for the development of a child's ALC.
All oo often. however, the conditions exist not singly but in combina-
tions that produce negative svnergies. Conseguently, compensatory
strategies must be developed to improve child guality,  In addition to
such interventions as deworming, micronutrient supplementation, and
the provision of school snacks or breakfasts, devetopmentally facilita-
tive classrooms that foster ALC must be offered to children whose his-
taries suggest that they will have difficulty in making satisfactory educa-

tional progress.



A CONCEPTUAL FRAMEWORK

FOR UNDERSTANDING HOW HEALTHH

AND NUTRITON FACTORS

INFLUENCE SCHOOL ACHIEVEMENT:

THE ACTIVE CAPACITY LEARNING MODEL

A comprehensive examination of how health and nutrition con-
siderations influence school achievement needs 1o reflect some
implicit or explicit theory regarding the factors that determine
classroom learning. Such a theory must cncompass both child
and school characteristics as well as an understanding of the
processes that shape the teacher-learner interaction. Surprisingly,
in light o the evidencee presented thus far, most studies of pupil
achievement determinants Gl to specitically address health and
nutrition considerations (Pollitt, 1990),

One exeeption to this gencralization is Pollits (1990) review of
literature on the relationships among school lcarming. malnutri-
tion infection. hunger, and sensory impairment. In that work.
Pollit identifies four determinants of school learning: student apti-
tude: time-on-task (including attendance and enrollment consid-
Cratons ) perseverance (e, motivation. arousal. attention. vigi-
tance ) and quality of istruction. He then assesses how
malnutrition and itection atfect school achicyvement in terms of
cich of these determimants,

This moded s usetul in calling attention to health and nutrition
asimportant contributors to educational outcomes. Nevertheless.,
& more dynamic modelis needed o capture relationships among
variables. How, for example. do the eftects of nutrition status
mteract with o child’s aceess o sehool”? How do o child's carly
social environmient and nutrition status influenee cach other? In
short. causal relationships among independent variables must be
analyzed in depth. given ther potentially high stenificance.

A second requirement for o maodel seceking to depiet the rela-
tionships among health, nutrition. and successiul completion of
basic education is that the model must reflect some of the higher
order cognitive demands that active learning places on students.
This is because. with the advent ol basic education reforms. more
active engagement in the learning process by primary school ¢hil-
dren is either underway or imminent. Will children have 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
new conceptualization of school achievement determinants is
needed in order to capture some of the changes oceurring in
developing countries with respect to teaching-learning behaviors
and expectations.

Lzarlier in this book. the notion of active learning capacity (ALC)
was introduced as critical in understanding how child quality acts as a
determinant of learning outcomes, ALC was defined as a child's
propensite and ability 1o interact with and ke optimal advaniage of
the full complenment of resources offered by any formal or informal
learning enviromment. I the quality of instruction (including the
availability ot teaching-learning resources and teacher quality) and
quality of the school plantare held constant. then the following rela-
tionship s posited: As a child’s ALC increases, the child’s school
achievement will also rise (assuming that the school does not penalize
or discriminate against children with high ALC).

Three sets of variables influence ALC, Primary variables arc
those that signilicantly atfect ALC both directly and, through
their effects on the secondary variable set. indirectly. The vari-
ables within the primary set interact with one another, at most, to
a moderate degree. Primary variables are also influenced by the
secondary variable et although this relationship is not as intense
as ity reciprocal. Among variables in the secondary set, the level
ol interdependence is high.

Both the primary and secondary sets of variables focus on ehild
quality. that is. those characieristics the learner hrings o the classroom
that play a significant role in determining school outcomes.
Mitigating variables, the third set, have potential to alter, for better or
worse. the impact of primary and sccondary variables. The processes
and interactions that occur in schiool 1o determine ALC and, through
ALC, school achicvement, are the Tocus ol the mitigating varinble set.
In other words, mitigating variables capture those moments when
child quality and school guality ¢ncounter cach other. The nature of
this encounter - its content and processes —— will Largely determine
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THE ACTIVE LEARNING CAPACITY MODEL

whether a child completes basic education or be among those who
are almost assuredly confined to the margins of socicty.

Primary ALC Variables

Three primary variables determine ALC: health/nutrition status:
hunger level: and. psychosocial support. These lactors are, 1o be
sure. often associated with such family background indicators as
family size, family social class. family income, birth order. and
gender. Indeed. family backeround appears to be influential in
determining school achievement in developing countries when
the formal schooling is highly institutionalized. when class struc-
tures are clearly defined and for subjects that are linked to the
parents’ own knowledge (Lockheed er ol 1989). FHowever, the
significance of these background (or environmental) variables in
terms of ALC is that they are assumed to influence, co-vary with,
orserve as a proxy for, the primary variable set (and. indeed. for
several of the secondary variables as well), Thus, their effects are
accounted for implicitly albeit not explicitly. Each of the primary
variables will now be defined and reviewed in turn,
Health/nutrition status refers to both ciorrent and prior bouts of
PEM. micronutrient deficiency disorders, sensory impairment
(particularly vision and hearing). helminthic infection, and other
physically or mentally handicapping conditions that impede a
child’s propensity and ability to interact with and take optimal
advantage of learning resources and opportunitics. Numerous
findings concerning the wavs in which health/nutrition status
influences ALC were presented carlier in this book. Among the
most salient relationships and observations were the following;

With respect to PEM:

e lHeight-for-age (a measure of prior nutrition) is a strong pre-
dictor of school enrollment and is positively associated with
grade levels. Faller children have higher levels of verbal devel-
opment. Height-for-age is also positively associated with per-

formance on reading, spelling and arithmetic tests,
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e Both current and prior PEM correlate with poorer cognitive
function. poorer school attendance. and poorer school perfor-

mance.

PEM prior to school entollment retards physical and mental

development and negatively influences age-appropriate school

enrollment.

o Children cirrentdy receiving high encrgy dicts perform better
in school,

o Greater weight-for-height (a current nutritional status indica-

tor) correlates with better performancee on concentration Lests,

With respect to micronutrient deficiencies:

o Vitamin A deficits are i feading cause of notritionat blindness
and. where severe. preclude school participation. The fink
between vitmmin A deticieney. diarrheal discase, acute respira-
tory infection and other vision problems (g night blindness
and limited peripheral vision) also divecthy influences school
outcomes.

o ladine deficienes in school-aged children is hinked (o cognitive
function impairment and fewer vears of participation in school.
Maternal iodine deficieney can canse cretinism, less severe but
irresersible mental retardation, and auditory impairment
among infants who are then unable to enroll in school.

e Jron deficieney. whether caused by dictary imadequacy or para-
sitic infection, exerts a high degree of influence on aptitudes
and moderately influences school attendance. Consistent.
strong relationships tor both preschool and schoot-aged chil-
dren have been found hetween iron-deficiency anemia,

impaired cognitive function and poor school performance.

With respect 1o helminthic infection:

e tleavy worm burdens are associated with impaired cognitive
function and detass in psvchomotor development.
e [elminthic infection adversely inlluences attendance,

enrollment. and school completion.
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THE ACTIVE FEARNING CAPACTEY MODEL

¢ The presence of parasites leads to other heaith- and nutrition-
related problems that have adverse conscquences Tor school
achievement and ALC. Speciticallv, PEM and iron deticieney

anemia are brought on by severe helminthic infection,

With respect to sensory impairment:

* Vision problems constitute a significant barrier to learning
unless corrected and appear to be associated with primary
schoal completion rates.

* Mild to moderate hearing loss can significantly impede satis-

factory progress in school.

The second primary variable that determines ALC according to
the model under discussion is the child's temporary hunger level.
As noted carlier. the malnourished child does not necessarily
experience hunger. and the hungry child is not necessarily mal-
nourished. Hence a distinetion is needed between health/nutri-
tion status and short-teem hunger for the purpose of determining
how cach contributes to ALC,

Hunger contributes (o a child's distractibility, inattentiveness to
cnvironmental stimuli, and adaptive behaviors of passivity and inac-
tivity. These effects are more apparent when the child who is hungry
is also malnourished. The response 1o hunger directly impinges upon
the development of a child's ATC Exploratory activity is likely to be
shunned rather than sought by the hungry child.

The final primary variable in the ALC model is psychosocial
support. Encompassed in this coneept are such traits as the
degree to which parents. carctakers. community leaders, and
other significant adults encourage child independence and inguis-
itiveness: promote play: and hold expectations that favor learning
as well as formal schooling. Psychosocial support also relates to
the degree to which community institutions. values and norms
promote the healthy growth and desclopment of chiidren. The
extent to which parents and carctakers differentiate their behas-
iors and values on the basis of i child's gender will also play acrole

in establishing how much psychosocial support i child receives,


http:hn,l,.cr

One dimension of psychosocial support is the quality of care-
taker-child interaction — the level of stimulation and nurtur-
ing a child receives from primary caretakers, generally moth-
ers or older siblings. Malnourished mothers and carctakers
often provide limited stimulation to their children as an adap-
tive response to their fow energy levels. Similarly, malnour-
ished and hungry children often exhibit. depending on their
condition, lassitude or irritability. These conditions often fail
to clicit responses from caregivers that facilitate healthy
growth and ALC development.

There is also a cultural dimension to psychosocial support.
Research in Nepal. Jor example. demonstrated that modernity of
parental attitudes and parental demand for their children’s educa-
tion were both significant determinants of children’s schooling
(Jamison and Lockheed. as cited in Lockheed er al.. 1989). In
Thailand investigators found that parents” aspirations for their
children’s education was the most important predictor ol educa-
tional attainment for sons (Cochrane and Jamison as cited in
Lockheed eral., 1989).

Just as the health/nutrition status variable interacts with the
hunger level to exacerbate the impact of temporary hunger in a
malnourished child. so too is psychosocial support influenced by
heath/nutrition statu.. Specifically. parental expectations for mal-
nourished children appear to be lowers this explains the tendencey
among parents of malnourished children to delay school enroll-
ment and to accommodate (and perhaps reinforee) such adaptive
behaviors as Tow levels of exploratory behavior,

Despite this relationship between psyehosocial support and a
child’s nutrition/health status. psychosocial support is considered
to be a primary variable in the ALC model because, by itself, it is
likely to account for a signilicant portion of the variance among
children with regard 1o ALC. 1t should be noted that while psy-
chosocial support is related 1o family class, it is a different, broad-

cr construct.
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Secondary ALC Variables

Three variables are considered secondary in determining ALC:
prior learning experience: a child's learning reeeptiveness: and a
child’s aptitude for learning. The first variable focuses on interac-
tons the child has with others. The remaining variables are con-
cerned with qualitative characteristics of the child. Each of these
variables will be defined and examined in turn 1o establish pat-
terns of relationship henveen the primary und sceondary variable
sets as well as within the secondary set.

Prior learning experience refers 1o the child's exposure to for-
mal and informal situations conducive to the acquisition of new
knowledge and skills. This experience may take place within the
home. in a primary school, day care center or in a less formal
preschool setting. Participation in preschool programs is kne.wn
to improve significantly a child's subscequent school performance
(see. for example. Landers: Lockheed and Verspoor: Haddad:
MceKay eral.).

A child’s health and nutrition status unquestionably influenses
prior learning expericnce. As noted carlier. aee of school cnroll-
ment, school attendance, and academic progress (all aspects of prior
learning experience) are sensitive o insults 1o a child's biochemical
makeup. It is because of these relationships that prior learning
experience is categorized as a seeond tier determinant of ALC

Learning receptiveness refers to a child's motivation, arousal,
attention and vigilance.  Health/nutrition status and hunger level
primarily exert influence on this variable in ways that are cither
revensihle or temporary. Prior learning experience and psvehosocial
support (particularly the quahty of the carctaker-child relationship)
also combine to further influence lcarning receptivencss.

Aptitude is frequently associated with 10, More generally, it
relates to the time a child needs to learn a particular task.
Learning receptiveness. particularly those dimensions of it that
relate to the child's ability to attend to stimuli and to coneentraie,
affects aptitude. Malnutrition (especially PEM and jodine deficiency)
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significantly depresses a child's aptitude although the effects ma;,
be reversible in some instances if the child's environment is highly
facilitative.  Iron deficieney anemia also has a direct bearing on
aptitude although the effects of this disorder can also be corrected.

Studies have shown that students vary in the effort they expend
on schoolwork.  When children perceive themselves as perform-
ing cflficactousty (re.. “aptitudinally™ ). the cetfort they put forth
increases (Lockheed eral, T98Y). Thus, apatude influences ALC
by increasing the intrinsic reward (and, henee. the level of posi-
tive reinforecement) a child is likely to reap from taking optimal

advantage of the full complement of fearning resources available.

Mitigating ALC Variables

Mitigating variables are concerned with processes and interac-
tions that oceur in the classroom. Included among these variables
are quality of instruction. teacher quality, availability of learning
matertals, and the provision ol direct serviees to school children
that reduce hunger: malnutrition, infection and sensory impair-
ment. They are deseribed as “mitigating™ because thev have the
potential to partially offset some of the il effects 1o ALC caused
by the primary and sceondary variables.

Classroom instructional strategics that are developmentaliy
Tacilitative and compensate for accumulated nutrition- and
health-related learning and attention deficits constitute an impor-
tant mitigating strategy. Little or no research has been done o
date on whether malnourished. i1l hungry or impaired students
elicit a less fuvorable response from their teachers than their
healthy peers. Towever, such a negative interaction is highly
plausible in light of evidence that suggests seeh a evele between
voung children and their carcgivers. Studies bear out that pupil
performance is higher when teachers hold high expectations for
student achicvement. To the degree that malnutrition, infection
and sensory impairment deflate teacher expectations ol students,
the full potential of the school to mitigate the effects of il health

and poor nutrition cannot be achieved.
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Deworming. micronutrient supprementation (particularly with
vitamin A and iodine). simple vision and auditory screening. and
the provision of school breakfast or snacks, ligure among those
measures that are currently reeciving increasing attention in light
of the ambitious basic education goals agreed upon by interna-
tional donors and developing country governments alike at the
Jomtien meeting. Measures to improve environmental sanitation
(e.g. provision of water and Lutrines) and natrient intake through
the introduction of school gardens are also viewed. under this def-
inition. as mitigating variables as is the inclusion of health and
nutrition-related content in the curriculum.

The figure on the tollowing page shows relationships among the
three sets of variables and ALC. The Tigure clearly depicts that
mteractions oceur both within and benveen variable sets. The fig-
ure also reflects the theoretical assumption that gains in a child's
ALC direetly influence school achicvement outcomes. Note that
the primary and sceondary variables deseribe characteristios that
the fearner brings to the classroom (assuming the child is enrolled
i school) and thus focus on child quality. In contrast. the miti-
gating variables refer primarily to qualitative variables CAOLCNONN
to the child that have a bearing on ALC. Also note that the vari-
ables in the primary set, while somewhat mterdependent, are fess
so than the variables included in the secondary set. Thus, within
the primary variable setc interrelationships are shown with thin
arrows: thick arrows are used within the secondary set. Similarly,
the flow of influence from the primary 10 sezonders sa of vari-
ables is captured by a thick arrow, whereas the reciprocal move-

ment is depicted by athin arrow.

Conclusions

The ALC model responds to the need for dyvnamic portraval of
the complex relationships among the determinants of educational
outcomes. It represents a departure from previous analvses, in
that it captures the high degree of influence health, nutrition. sen-
sory impairment and “emporary hunger exert on the quality of
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FACTORS AFFECTING THE ACTIVE LEARNING CAPACITY OF PRIMARY SCHOOL CHILDREN
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THE ACTIVE LEARNING CAPACITY MODEL

the child and. henee. on the child's lcarning outcomes. The
model depicts relationships both within and between distinet sets
of variables so that negative synergies that operate to impede
schoolachicvement can be readily understeod.

Inan excellent review of seven frameworks for the analvsis of child
survival. growth and care of the post-survival child, Myers (1992)
offers several important insights coneerning the characteristics that
any highly explanatory model of child development must have. Fach
of these “essential characteristies™ will be brictly noted and deseribed
interms of how it relates (o the ALC model under discussion.

Auseful model needs o link comnumity, Jamily, national instin-
tions, programs and policies. The ALC model attempts to cap-
ture community and family through discussion of psvchosocial
support. The influence of national institutions., programs and
policies is addressed through the mitigating variables.
Furthermore, an analysis of psychosocial support and prior learn-
ing experience would reflect programs in place that reach infants,
preschoolers. and their mothers through parent education. nutri-
tion, health, and other community-based interventions.

Aaseful model i not linear. 1t reflects the processes, mutual terac-
tions, or sxaergisms that oceur over time and that are a regular fe wnre
of child developmenr. The ALC maodel depicts relative degrees of
interaction among variables that operate over time o influence o
child’s capacity to take advantage of lcarning opportunities. The
model reflects the view that health and nutrition affect growth and
development through a (wo-wav, interactive relationship.

Awseful model porvrays the child as an actor who influences the
development process. In the ALC model. the child is not viewed
as a passive recipient of interventions and classroom teaching,
Indeed. the outcome variable, active Iearning capacity, suggpests
that the child is at the center of processes that include explo-
ration. information-secking, and involvement in community,
home and school.

Aseful model captures cultural diffecences inherent in the
process of clild development. The treatment of psychosocial
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support (with its cultural component) as a primary variable is
consistent with this approach.

A useful model integrates epidemiology, psvchology and other
social sciences into ity explanation of selected child development
processes. ‘The principal knowledge domains around which the ALC
model is built are epidemiology. anthropology, and psychology,

A usefid model incorporates several levely of the cliilld's environ-
ment o ity explanation of the processes wnder discussion. The
ALC captures processes that influence (and are influenced by)
the child at home as well as in the cononunity and at school.

Three additional advantages of the ALC model should be empha-
sized. First, it gives renewed attention to the importance of child
quality (as opposed 1o teacher or curricular quality) as @ determi-
nant of school achievement. Second, the model highlights the inter-
play between school quality and child quality. 1t holds out the
promise that through well-planned and well-executed interventions,
conditions detrimental to a child's ALC can be mitigated.

Finally. the model is consistent with the coneept of lifelong learn-
ing that is so much a part of the basic education movement and
many curricular reform inttiatives. By placing ALC rather than
school achievement as the outcome variable, the model highlights
student ability to take optimal advantage of learning resources
both in and out of school. It is precisely this skill. the ability 1o use
learning resources wisely, that lies at the heart of whether school
leavers avail themselves ol such ubiquitous features of develop-
ment strategies as health extension services. non-formal training
opportunitics, and community leadership formation.

Unfortunately, many citizens of the developing world have
scant exposure to classroom instruction. Therefore. the develop-
ment of an individual’s ability and propensity to engage in post-
school fearning must be considered absolutely essential 1o any
strategy designed 1o maximize returns on education sector invest-
ments. Al the same time. however, comprehensive efforts to
improve children’s access to and suceess in basic education pro-

grams must be expandced.
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5 PROMISING DIRECTIONS

As development practitioners, social sector planners and donor
agencies all come to better understand how nutrition, health and
learning intersect, a number of promising initiatives have been
launched that reflect this new knowledge. Three very different
kinds of experiences will be described now to illustrate both the
variety and diversity of approaches currently being applied in the
field.

The Parmership for Child Development is a joint venture of
donor agencies, participating governments and technical institu-
tions. Primary funders include the Rockefeller Foundation and
UNDP. Additional support has been provided for Partnership
activities by the World Health Organization, the Edna MeConnell
Clark Foundation and the James S. McDonnell Foundation. The
Partnership’s Scientific Coordinating Centre is based in Imperial
College. University of London, a collaborating unit of the WHO
Communicable Discases Division. Among the institutions pro-
viding technical assistance to the Partnership are the IRC
International Water and Sanitation Centre (The Hague, The
Netherlands), the Program Against Micronutrient Malnutrition
(Emory University. Atlanta, GAL USA). the Institute of Child
Health (University of London), UK. the Institute of Parasitology
at McGill University (Montreal. Quebec. Canada) and the
Lducation Development Center (Newton, Massachuset(s. USA).

Essentially. the Partnership has four major aims, First. it secks
to test and evaluate methods to improve the alfordability and sus-
tainability ol school health programs. A second Partnership aim
is to strengthen the education sector's capacity to engage in
school health initiatives, Relatedly., the Partnership also actively
promotes strengthened ties and collaborative programming
between the health and education sectors of participating coun-
tries in an attempt to build added national capacity to meet the
health and learning needs of school-aged children. Lastly. the
Partnership seeks to develop and test approaches to piomote the
health of groups that are traditionally underserved, including out-
of-school children. preschoolers and voung wonen,



The main activity of the Partnership is an ongoing operations
research project that examines the efficacy of a package of interven-
tions. The clements of this package are the provision of
anthelminties and micronutrient supplements to school-aged chil-
dren along with participatory, community-centered health education.,

Initiated in 1992, the Partnership has tunding commitments for
an initial three- to five-vear period. A group of five 1o seven
countries including Colombia, Ghana. Indonesia. and Tanzania
are expected to become significantly involved in these activities.
In cach country, a pilot program will reach between 50,000 and
100,000 children. Complementing these demaonstration projects is
a program ol satellite investigations into the relationship between
cognitive development and helminthic infection. Jamaica is one
of the countries participating in that rescarch.

An important Partnership activity is testing the feasibility and
sustainability of government programs designed to extend the
core intervention package 10 school-aged children. Inlight of this
focus, special attention is being given to the development and
assessment of alternative delivery systems. These svstems are
both developed and implemented by the Partner countries them-
selves and reflect local practices and resources while building on
existing infrastructure.

Experience from a cross-section of countries indicates that a
wide variety of models can be effective. For example. in
Montserrat teachers deliver the interventions with health sector
surveillance. In Venezuela, mobile health teams provide serviees
in schools. In contrast. NGOs, operating under contvact with the
government and with health sector surveillance. deliver services
to schools in Indonesia.

It is expected that the demonstration projects and research
activities of the Partnership will yield useful answers to such ques-
tions as whether a school-based delivery system can also reach
absentee, non-cnrolled and preschool children:  whether such a
system can respond to the special needs of girls in their child-
bearing vears: and. whether differing combinations of
anthelmintics and micronutrients can be administered salely. The
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outcome measures associated with these studies include preva-
lence and intensity of parasitic infection: micronutrient status;
simple measures of morbidity: growth: behavioral changes asso-
ciated with learning; and, educational achievement as measured
by promotion and retention rates.

Another example of a public-private sector collaboration to
improve the health and educational opportunities of school-aged
children is the GUATEMALA PRODEIN PROJECT. Initiated in
1990 by INMED. a US-based NGO. the project operates in four
arcas on Guatemala's south coast (Retalhuleu, Suchitepeque,
Coatepeque. and Iiscuintla).

Three central beliefs undergird PRODEIN activities. FFirst,
schools are seen as an effective point of delivery for health and
development interventions. The need to create multi-sector part-
nerships in order to assure sustainability is a sccond tenet: it flows
from a recognition that public health and education services are
delivered by both the public and private sectors. A recognition of
the potential children to be effective agents of chanpe within their
familics and communitics is a third key project coneept,

The package of interventions, designed to reach school-aged chil-
dren, includes: (1) treatment for intestingl worms twice yearly: (2)
training of school teachers in participatory education: (3) educat-
ing children to serve as change agents in their families and commu-
nities: and (4) outreach to parents. Recurrent cost associated with
the delivery of this intervention package is estimated to be between
$0.50-and $1.00 per child. Micronutrient and mineral supplementa-
tion (particularly vitamin A and zine) is envisaged as part of an
expansion of project services but is not currently included cither in
these estimates or as part of the program operations,

PRODIEIN arose as a response to the high incidence rate of
helminthic infection in the project region, estimated to be at 80 per-
cent. INMED helped form a coalition of institutions concerned
with this situation, that eventually grew to include the Guatemalan
Rotary Club. local NGOs and industry. the Universidad del Valle,
as well as the ministries of health and education.
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The first task of the participating agencies wis 10 design a more
comprehensive approach to reducing this rate ol infection than
the traditional response of deworming unaccompanica by any
other interventions. In the course of doing this design work. it
became clear that the involvement of many institutions required
local coordination independent of any of the individual entitics.
INMED proposed the formation of a local NGO to fill that role
and offered the necessary technical assistance to insure the viabil-
ity of this suggestion. Thus. at the end of 1991 PRODEIN was
launched with two focal staff members. After a little more than a
year. PRODEIN staff included an executive director. two health
cducators and three additional consultants.

The PRODEIN project combines treatment of school children
to reduce their worm burdens with an educational component
that involves teachers, children and local communities. Health
education modules developed specifically for the project are used
1o educate children about community health and sanitation and
how they relate to disease. The messages selected tor inclusion in
the modules are derived [rom focus group rescarch and communi-
ty surveys. Modules reflect a nonformal and participatory
approach to education with a varicty ol songs. ganies. playlets,
exercises and community outreach visits incorporated into cach
instructional “packet.”

Overall, the modules are designed to initiate student activity
with family and community members. For example. students
complete a community survey enlisting the aid of their parents,
relatives and peers. Thus, while teachers are working o alter stu-
dents' understanding of the causes of discase and the measures
that can be taken to halt its spread. students are engaged inactivi-
ties that disseminate important messages on these topies to their
familics and communitics. Treatment for helminths and health
cducation occur simultancously during the school year.

PRODEIN also conducts rescarch and evaluation of its
approach. Included in this clfort are epidemiological studies o
determine infection rates as well as surveys to identify community
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belicts, pereeptions, knowledge and behavioral practices related
to discase and child-rearing,

The clinical aspeets of the progeam include treatment of chil-
dren three weeks atter the school vear begins and then six months
later for intestinal parasites and other infections. Albendizole is
the agent used. Spectal attention is viven 1o those parasitic mlee-
tions that Iead o micronutiient deficiencies because the latter
impede achild's ability 1o learn and vrow.

PRODEIN demonstrates the potential Tor forging cffective
coalitions around health issues atlecting school-aged children.
Partners involved in PRODEIN activities include the community:
the Guatemalan ministries of health and education aleng with the
Seeretary of Water and Sanitation: o number of mutidateral
organizations including the Oraanization ol American States and
the Pan Amcrican Health Organization: such corporations s
PepsiColiand Smith Line Beecham: civie clubs: and Tocal NGOs,
The participation of such a diverse gioup ol institations is ching-
g the climate in which future initiatises 1o improve the health
and educational opportunitics of school-aged chitdren will tike
place.

In contrast to the public-private sector activities deseribed thus far
arc those of the World Bank which has become i multilateral advo-
ciate ol incorporating health and nutrition components into the edu-
cation sector projects it supports. Four Large activitios (in Brasil,
Burkina Faso. the Dominican Republic and Mozambigue) and a
host of smaller ones illustrate the range ol options currently being
pursued with Bank assistance 1o increase primary education effee-
tiveness through improvements in student health and nutrition,

In Mozambique. a survey of the health and nutritional status of
school-aged children serves as the departure point for micronutri-
entsupplementation and chemotherapy with anthelmintics. In
Brazil and the Dominican Republic. the emphasis is on improving
school feeding programs direetly and through the provision of
complementary inputs.

The Brazil project provides complementary support to the feed-

ing program through school health screening, the integration of
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health and nutrition education into the curriculum, and a pilot
program of iron and vitamin A supplementation. In the case of
the Dominican Republic, the specific school feeding complements
arce training, operational research and community education
along with interventions to reduce iron deficiency anemia and
helminthic infection.

Less significant nutrition activities have been included in sever-
al other Bank-assisted education sector projects. In Madagascar,
Rangladesh, Rwanda and the Philippines, for example. nutrition
education is inc'uded in projects geared toward the improvement
of basic education, In Bangladesh, ihis activity will take place in
the context of a school feeding program.  An caucation sector
project for Zaire includes fiding for nutrition studies: in Nepal.
the basic education preject inchudes micronutrient supplementa-
tion.

All of the Bank-linanced projects that integrate health, nutri-
tion and cducation include impact evaluations. Data from these
studies will be used to assess impact on school attendance and
performance.

Two Bank-supported projects deal with preschoolers. [n Bl
Salvador, feeding and social stimulation are critical components
of a project designed to improve subsequent school performance.
A primary cducation project in Chile alsa involves feeding at the
preschool level

In 1991 the Bank created a $250.000 fund to support its etlorts in
micronutricnt supplementation projects. The fund. designed to be
matched by other donors, is o assist countries in identifying their
micronutricnt problems and in devising appropriate strategies and
programs to address them. The Bank was also one ol seven co-
sponsors of a meeting held in October 1991 in Montreal (o motivate
countries to address their micronutrient problems. In 1991 the Bank
approved ten projects with micronutrient conponents.

In summary, there is a growth in the number of promising pro-

grams attempting to reach the “whole child.”™ What all these
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efforts have in common is a deep understanding of the fact that
children are not compartmentalized human beings whose needs
fall into neat categories labeled “education.™ “health™ or “nutri-

.

tion.” Rather, the programs deseribed here represent innovative
attempts o marshal new combinations of resources in order to
address new combinations of needs. As such, they have the
potential for helping us better understand how poverty can be
alleviated through strategies that promote growth in the active

learning capacity of children,



6 REFLECTIONS OF THE FUTURE

Educators frequently discuss the potential of a child to learn.
However, when attempting to prophesy educational outcomes,
the potential of a school to respond to the biosocial organism sit-
ting in the classroom is at least as important. Why? The very
essence of the learning operation is interactive. The learner takes
cues from the environment, responds to them. receives leedback.,
and develops insights, attitudes, knowledge. and behaviors hased
on an iterative process of thrast and parrv. Such a dynamic belies
the notion that a child's learning potential - the likelihood that a
particular child will achiceve defined learning objectives - is lixed
in some immutable fashion. Unfortunately. in common parlance
this is what the term “learning potential™ has come to mean: an
1Q score or some other defining indicator that establishes a blue-
print for the child’s future school expericncee.

From an cducator’s perspective, therelore, the challenge is
threetold. Firstowe aeed to understand friow such child character-
isties as poor health and ndnutrition impede lTearning. Scecond.,
armed with such knowledee, we must understand what 1o do with
this information both in the classroom and in the community
large. Third. we must create the environment at the policy, school
and community fevels that will support these actions,

Basic rescarch is essential to establish the cuse Tor treating
helminthic infection or micronutrient deficiencics. for example. as
both educarional and health problems, However. once the evi-
dence achieves the status of “compelling”. 1Uis time o shift gears,
Efforts should then be directed toward the adentification and test-
ing of specilic classroom practices that address. itlirough remedia-
tion and compensation, the cognitive handicaps carried into the
clussroom by children who are sick and malnourished. We cannot
allow ourselves 1o believe that current practices are writ in stone:
nor can we aceept the notion that the education sector’s financial
and human resources are too scarce 1o improve the efflicieney of

schooling.
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Creating a Favorable Policy Environment

The policy environment most conducive to child quality improve-
ment programs s one where there is a strong consensus on the
goal of “education for all™ but openness with respect to how the
goal will be achicved. Other indicators of a favorable policy set-
ting include a demonstrated ability to secure interministerial
cooperation: a coordinated. intersectoral approach (o human
resource development: ahistory of support for community-based
health and cducation programs: and. commitment at the highest
political levels to programs that address questions of equity as
well as growth, Previous success in the imolementation of child
survival programs would also augur well for additional child quaki-
ty mitiatives as would the presence of well established programs to
promote the healtthy growth and development of voung children.
Some specific tasks that can be undertaken to ereate the optimal
policy context for child quality initiatives include the following:
Task One: Create mechanisms and processes to faciitate
coordination between ministries of health and education.
The appropriate mechanisms will vary from country to
country. In once case it may be a formal body of advisors,
while in another situation the appropriate mechanism may
be as simple as a liaison officer in cach ministry.
Task Two: Hentify and strategize around both health and
education sector points of resistance to school-based health
and nutrition interventions. It is a truism that all burcaucra-
cies resist change. This is especially true for ministries of
cducation that face burdensome challenges with scarce
resources to meet them. For a health-based innovation 1o
be successfully assimilated into a ministry of education, two
conditions must prevail. The innovation must be seen as
directly contributing to the achieveme:n of educational ont-
comes, and implementation of the inpovation st not be
seen as constinting a drain on education sector resourees.

The identification of specific classroom practices that are
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demonstrably cfficacious in responding to the learning
needs of sick and malnourished children is an important tac-
tic for overcoming education scector resistance to health-
related interventions. Similarly, health sector personnel
need assurance that the implementation of programs for
school-aged children will not be unduly cumbersome or
costly to mount, and that quality standards will not be sacri-
ficed it services are delivered outside regular health care
lacilities.

Tack Three: Design, test, and actively promote appropriate
strategies for achieving a high degree of community partici-
pation in matters that bear directly on improving the health
and nutritional status of children. A first step towad
accomplishing this task is to determine where community
participation is most needed and likely to be seeured. There
are many potential avenues for such involvement including
latrine construction. potable water system development. the
processing of fortified foods, and the production of nutrient-
dense foods. Community awareness and support are also
neeessary to facilitate the introduction ot school-based
chemotherapy and any curricular changes designed to sup-
port the learning needs of children who are infected or mal-
nourished.  Decisions about the level and type of involve-
ment that communities will have with these programs are
policy issuces,

Task Four: Design and test promising approaches for link-
ing maternal-child health service delivery programs to
school-based interventions,  Primary health care represents
a signilicant emphasis in most developing country health
sceetor strategies. In practical terms. however., this has come
to mean that priority has been given to such maternal-child
health issues as growth monitoring, inoculation against tar-
geted discases, promotion of breastfeeding, and oral rehy-
dration therapy. What other prioritics relevant to the
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improvement of school-age children's health might be incor-
porated into ongoing maternal-child health programs?
What investments and strategies would be NeCessary (o
achieve an integration between the aims of maternal-child
health programs and cfforts to remove the health and nutri-
tion obstacles school children face in their quest for an ¢du-
cation” Effectively. the challenge that must be addressed is
how to create a seamless array of interventions that enhanee
the learning potential of children without having to wait
until primary school enrollment oceurs,

The four tasks described thus far primarily relate to the ereation
of a country-level poliey environment propitious to programs of
school health and nutritioa. Steps also are needed 1o ereate an
mternational ¢nvironment hospitable o child quality improve-
ment efforts at the national level. Among the tasks that could be
undertaken with international sponsorship are the following;

Task Onc: Design and implement educational impact eval-
wation studies. More iescarch is needed (o link micronutri-
ent- or health-induced cognitive dvsfunction to such impor-
tant school variables as attendance. enrollment and
promotion. The establishment of such linkages is a critical
first step in creating the policy environment needed if theo-
retical rescarch is to be translated into classroom practice,
Particular attention must be given 1o sacicty’'s most margin-
al groups (girls. cthnic minorities, the poor ol rural arcas or
urban slum conununitics). To destgn and implement educa-
tional impact evaluation studies of worth, some important
methodological issues must be addressed. For example.
what indicators are most suitable for determining academic
achicvement? Will these indicators be sensitive cnough o
identify students most at risk?

Task Two. Gather data on trends related to the educational
performance and nutritional status of school-aged children,
Such information will be uscetul in creating donor coalitions

that support new initiatives to address the problems detected
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through trend analysis. The information may also be very
helpful in establishing a firm basis tor regional cooperation.
Once international and regional bodies increase the atten-
tion that they are devoting to this issue. it will be significant-
Iy casier for nationa! policy-makers to advance their own
“post-child survival™ health and education agendas.

The tasks described thus far refate to the ereation of a policy
environment propitious to programs ol school health and nutri-
tion. However. technical issues must also be resolved through a
comprehensive program of coordinated rescarch. Examples of
six future research imtiatives that are entical for the development

of the appropriate techmical environment will now be explored.

Creating a Favorable Technical Environment

1. Research on Crireria for Selecting herventions

Not enough is known about the relative efficacy and impact of the
range of available health and nutrition interventions that can
improve the educational performance of children. Thus, it s dif-
ficult to answer convineingly for an often skeptical policy-maker
the question of whether the costs of a deworming and micronutri-
ent supplementation program could be offset by a reduction in
the costs associated with producing a primary school graduate. A
refated — and unasked —- question is whether governments
would have the resources necessary to support the enroilment
and retention of significantly higher numbers of children if in Tact
health and nutrition interventions achieved their potential for
improving aceess to and succeess in school.

Anotherissue linked to the selection of interventions is whether
the target population should be aff children of school age or only
those school-age ¢children who are enrolled in school. Little is
known about the relative advantages and disadvantages of work-
ing with children not enrolled in school in terms of educational
outcome measures. For example, are such children more likely to
enroll later on il the school is linked to services Tor which there is
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perceived value?  Conversely, if services are made available to

children not enrolled in school. would this practice reduce the

motivation of some students to remain in school since some of the
desired bencefits of school participation would be available to
them regardless of their enrollment status?

We also know very little about “best intervention packages,”
that is. the relative cost-eflectiveness of differing approaches and
the complementarities that work best with cach. Clearly, in order
to assess the relative priority of interventions, some general crite-
ria must be applied. In the absence ol any ficld-tested and vali-
dated set of criterta, the following items are probably the most
uselul ar this time for the selection of interventions: magnitude of
the problem: amenability of the problem to remediation or ame-
lioration through treatment: relative cost ol treatment in relation
to anticipated cducational benelit, sustainability of the anticipat-
cd educational benefit How: absorptive capacity of existing infra-
structure to accommodate the intervention: level of investment
required to ereate additional infrastructure: case of targeting: and
likehihood of achieving i high degree of congruence between tar-
geted and actual participants in an intervention program.,

The application of these preliminary criteria to five of the most
common intervention strategies for improving the educational
achicvement of children through health and nutrition programs
would vield the conclusions noted below, These conclusions,
however, must be validated once the eriteria themselves have been
validated i terms of their ability 1o discriminate among interven-
tions on the basis of overall efficacy.

* Supplementary feeding for PEM alleviation. Relative priority
for this intervention would be fow. The limited number of
feeding davs in the school vear makes it difficult to treat PEM
through school feeding. Most evaluations have failed to
uncover benefits that warrant the relatively high costs of
school feeding programs (Levinger). Benefits flowing from the
intervention are not sustainable. since when feeding is sus-

pended gains are often reversed. Given the logistical demands
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made by the program., absorptive capacity problems abound.
While targeting is casy, leakage and substitution problems are
frequent, thereby reducing the congruence between targeted
and participating individuals in the program. Schoot feeding
also requires a well-developed infrastructure for commodity
delivery.

Supplementary feeding for short-term hunger alleviation. The
relative priority for this tyvpe of program would be moderate.
Temporary hunger s innnediatety alleviated thigh amenability
of the condition to treatment). Cost s high, but the benelits
may also be high, especially among nutritionally deprived pop-
ulations who are engaged v cognitively complex tasks (e.g..
arithmetic) carty in the dave Benefit sustaiability stops when
the feeding stops and. theretore. s Jow. Absorptive capacity
and infrastructure demands are low if a snack is mvolved: they
are higher (probablv too ghy for a tull meal. Targeting is dif-
ficult unfess itis assumed that all children are coming 1o school
hungry and. therefore. tall into the target group.

fron and iodine supplementation. The relative prionty for this
intervention is fiigdr where deficiencies ol these micronutrients
are prevalent. Supplementation results in the reversibility or
remediation of several educationally handicapping conditions,
Cost-benehit ratios are fuvorable and benefits are sustamable,
Absorptive capacity and infrastructure requiraments are not vern
onerous. Targeting is relatively simple simee 1t s not done on an
individuad Tevell Thus thereas a neh dearee ot congruence
between populations of targeted and participating mdividuals,
Deworming, For programs of this type the relative prionty s
high where epideniological data indicate that the presalence
of helminthic infection is Jeh. The rationale underlving the
assignment of deworming o the high priorny category s iden-
tical to that given tor ron and wodine supplementatton. Fhere
is. however, o greater necd Tor investment i teacher traiing,
Additional investment in the provision of safe water and basic
sanitation services along with the integration ot health educa-

tion into the curriculum would greatly enhance benefit flows,
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* Visual and auditory screening. The relative priority tor this
type of intervention is moderare. Given the limited resources
available in most schools, sereening will most likely result in
mediation rather than correction of the impatrment. Cost-
benefit ratios are Tavarable when serecning is followed by
the application of such classroom management technigues as
moving children who are impaired to the front of the room.
There are no absorptive capacity or infrastructure barriers
other than the challenge of providing teachers with the neces-

sary training to perform the sereening.

2 Compreliensive Epidemiological Studiey

Data on the prevalence of micronutrient deficieney disorders and
the incidence of helminthic infection is stitl incomplete. It is diffi-
cultil not impossible to target communities on the basis of what is

currently known,
S Adeniification of Facilitative Classroom Teaching Practices

If farpe numbers of children in developing countries come to
school educationally handicapped because they are malnourished
and are carrving heavy worm burdens, how must classroom
teaching stvategies be adjusted to make cortam that every child
has the opportunity to cxpericnce academic success? The
rescarch agenda on how coanition is affected by micronutrient
deficiencies and parasitic infection will achicve its true potential
to contribute to the well-beinge of children when the lessons
learned are translated into speaitic teachimne behaviors, For exam-
ple. should instructional periods be adjusted to cope with pre-
sumed attention deficns” Porhaps thice short lessons of 20 min-
utes cach would accomphish a great deal more m helping o child
master arithrace shills than one ob-mimute class, Other chiss-
room techniques that nught sinnlarly be vesponsive to such stu-
dents include the use and manipulation of concrete learning
materids: frequent reinforcement ol correct responses: the pre-

digestion of curniculin content imnto smaller. bite-size picees: more
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frequent assessment of student performance by teachers: the use
of teaching techniques that are Kinesthetic and multi-sensory: and
multiple and altiernative opportunities for students to master
“missed™ curricular objectives,

An important complement to the identification of facilitative
classroom teaching practices is the design of school-based manage-
ment systems that can assist teachers in responding to the learning
needs of children with health and nutrition problems. Programs of
remediation and compensation require teachers to modily their
classroom behaviors, This is most likely to oceur when teachers are
supported in their eftorts to change by colleagues and supervisors;
when they Know precisely what is expected of them and have the
requisite skills to meet these expectations: when they can see posi-
tive results that are attributable 1o their changed practice: and
when change is not overly burdensome. Management systems may
include diagnostic tools for teachers to use in the classroon, currie-
ular materials that are keved to the diagnostic tools, and student
profiles that can be used to individualize instruction. The introduc-
tion of such systems must be accompanied by training for teachers

and supervisors alike.
4o Validation of e ALC Construet

What are the best techniques for measuring ALC? Is there a rela-
tionship between classroom strategies to develop ALC and a child's
propensity to engage in lifelong learning? s there in fact a direct
relationship between a child’s ALC and school achievement?

S Development of Effective Targeting Technigues

When is it most cost-effective and appropriate to engage in tar-
geting at the individual fevel? What are some of the risks and dis-
advantages inherent in targeting at the community level?  Are
there some simple. low-cost techniques that represent a compro-

mise between individual and community targeting?

60)


http:Collll.ro

REFLECTIONS ONTHE FUTURL

6. Pharmacokinetic Issues

Concomitant therapy with the drugs used in deworming has not
been well studied (Berkley and Jamison). Studies need (o be
done to understand the effects of using various anthelmintics in
differing combinations as well as with and without micronutrient
supplements. Rescarch to further the development of a time-
release iron capsuie is another priority, The toxicity of deworm-
ing agents has not been well established. Therefore, some level of
risk is involved in administering chemotherapy to voung women
of reproductive age (Berkley and Jamison). What targeting prac-
tices should be followed for this group?  More must be known

concerning both the benefits and risks of treating roung women.

A Final Comment on Future Research Needs

At the First Technical Mecting of the New UNESCO) Project to

Increase Primary School Performance Through Improved

Nutrition and Health (Stockholm, 1984, participants identified

some additional studies that would be useful in claritving the rela-

tionship between school performance and the conditions
deseribed in this book. Some of their most salient suggestions
include the following:

* Short-term hunger. Rescarch is necded to establish its effeets
on school performance (in contrast to cognitive tunction).

* PEM. Additional investigations are necded to determine the
relationship between wasting stunting and enrollment (in con-
trast to school performance ).

o Iron deficiency, An experimental intervention study s needed
to determine the cffects of iron treatment on students with
anemia (incontrast to the work already done in determining
effects onindividuals without anemia),

o Vitamin A. Observational studies cire needed to determine the
relationship between vitamin A deficieney and school

enroliment. absentecism, as well as school performance.
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In Conclusion

Achieving a “post-child survival revolution™ of educational
opportunity must be a priority for all people concerned with the
creation of a just and cquitable world. This book has argued that
a four-pillar strategy s required to climinate the health and nutri-
tion roadblocks that ~stund between vutnerable children and the
schoolhouse door, Twao ol the pitlars poliey and technical mat-
ters = have been discussed indetails Tt is now time to sav a word
or two about the two reninning piflars: investment and consensus,

The two go hand in hand. Thus, investment in crucial initiatives will
not be torthcoming unul there is consensus on the eritical importance of
these programs. What s called for is a magor elfort to influence opinion-
makers ol all stripes trom health and education ministry feaders 1o
those who establish donor priorities. New mechanisms for information
dissemination will hive to be created and new networks formed.

Today. we are porsed to accomplish i the ficld of education
what the “green resolution™ augured tor agricultural production,
New technologies mncluding chemotherapy. can significantly
reduce helminthie intection and micronutrient deficieney among
millions of school-age chitdren. thereby eliminating a major
obstacle to learning.

Unfortunately. the green revolution has vet to Tulfill its promise.
This s because its technologies were never put inta the hands ol those
who needed them most - the tront-line small tarmers who account
for most ol the deseloping world's tood supply. Lot us not repeat this
mistake and permit a unigue opportunity to ship away. We need to
respond to o dual challenge. Ta be sures we must uncover new
insights into the interrelationships of schooling, malnutrition and
infeciion. But we must also do evervthing possible to translate and
popularize these findings sothes can be applicd by the host ol ~“front-
line workers™ in whose hands our hopes for the nest generation rest:
parents, educators, community extensionists and the children them-
selves. New athiances, coaditions and networks will become indispens-
able tools s we seek 1o erect the pllars otastructure that will eventu-

ally shelter the drcams and aspirations we harbor for our children.
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