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Executive Summary
 

Three objectives are commonly associated with school feeding

programs (SFPs): 
 (1) to increase school enrollment and attendance among

school-aged children; 
 (2) to improve the nutritional status of children

in school; 
 and (3) to improve the cognitive or academic performance of

these children. This study examines assesses
and empirical evidence

regarding the hypothesized relationships among SFPs, school attendance,

enrollment, cognitive development and academic performance. It also
 uses research 
findings to derive SFP design recommendations. Finally,

the study proposes an agenda for a needed operations research project on
how SFPs influence attendance, enrollment, cognitive development,

academic performance and nutritional status.
 

Four types of studies have been conducted to assess the impact of
SFPs on attendance and enrollment: retrospective analyses, comparative

studies, non-comparative studies and studies examining the 
 determinants
 
of school attendance and enrollment. To date, retrospective analyses

(of which three are reviewed) have not yielded results which
in

decision-makers can confide. 
Most fail to use enrollment ratios based
 
on solid demographic data, lack data on contextual variables that 
 might

influence school attendance, and do not report longitudinal changes.

Because of the inherent weaknesses in 
this type of study and the

inconclusive nature of their findings, they do not lend support for the

hypothesized relationships among SFPs, attendance and enrollment.
 

Six studies are reviewed that examine the impact 
of SFPs by

comparing data on attendance and enrollment between SFP and non-SFP

schools. Most were inconclusive. The evidence suggests, however, that

SFPs may be most effective in meeting their attendance-related objective

in settings where attendance is not already high and where children come

from rural, relatively low SES backgrounds. Several of the studies also

point to the need for program regularity to achieve an impact 
 on

children's school-going habits. 
 Tnese findings suggest the importance

of targeting practices that take both 
need and the probability that
 
program regularity can be maintained into consideration.
 

Eight studies covering eleven different countries examined the

impact of SFPs on attendance and enrollment using primarily

impressionistic data drawn from 
teachers. Most these to
of failed 

provide control groups. Significantly, seven of the eight noted a
positive programmatic impact on attendance and 
enrollment, while only

one drew mixed conclusions. However, their methodological imprecision
 
makes these findings suspect.
 

Two studies examined how nutritional status influences 
school
attendance and 
 enrollment without specifically assessing the impact of
 
SFPs. In one study (Guatemala), the researchers concluded that when
 
economic and family background factors were held constant, size (a proxy

for nutritional status) and health of 
 children acted as independent,
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positive determinants of 
both attendance and performance. This study

suggests 
that where SFPs can be designed to have an impact on
nutritional status, impact 
on attendance and performance will also be

achieved. Thus, proper targeting and the 
 provision of an adequately
sized ration become design issues 
 not only related to changes in
nutritional status, but to attendance and performance outcomes as 
 well.
The 
 second study (Terai, Nepal) reported similar findings; nutritional
 
status contributed positively and significantly to the probability of 
a
child's being enrolled in school. 
 This study also found that the
influence of nutritional status variables 
on enrollment may differ
 
between boys and girls.
 

The general conclusion 
one can derive with respect to SFPs,
enrollment and attendance is that feeding programs 
 seem to make a
difference when there is 
a good fit between SFP design and the
environment in which the program operates. 
Judging from the literature,

however, this fit is sometimes not present or the evidence to support it
is inconclusive. 
 SFP impact appears to be a function of program
ecology; nevertheless, crisp guidelines and 
 incontrovertible findings
are not available to aid decision-makers in formulating policy for a
 
variety of ecological settings.
 

This report also examines SFP impact on cognitive development and
academic performance in school by reviewing three types of studies: 
 (1)

those concerned with the relationship 
between diet and ,ognItive
development in general; 
 (2) those that examine the relationshi. between
SFP participation and cognitive development in 
ldc's; and (3) those
 
that analyze the 
 relationship between SFP participation and cognitive

development in industrialized nations.
 

Cognitive function be
may defined as the ability to learn
categories; 
 process and structure information; and to learn and react
 
to social and environmental cues. 
 Mild to moderate malnutrition, while
probably not 
 causing primary learning deficits, does appear to alter
 processes associated with cognitive 
function. Passivity, apathy,

shortened 
 attention span, reduced short-term memory, failure to
acclimate to repetitive stimuli and 
 a lag in the development of
sensory-integrative capacity 
are all associated with mild to moderate
 
malnutrition. These dysfunctions prevent children from 
taking maximum

advantage of their learning environments. Thus, children with PCM tend
to function at reduced levels 
of cognitive development and academic
achievement. 
 One study, for example, showed that current diet was

single most significant predictor of classroom achievement. 

the
 

Mild to moderate malnutriton acts synergistically with social and
environmental factors. 
The risks for a malnourished child, living as he

does in a culture of poverty, are multiple, interactive, and cumulative.

However, 
 both human and animal studies show that a developmentally

facilitative environment can 
 alleviate the potentially harmful
 
consequences of malnutrition. Reversibility 
and remediation are
possible when the child's environment is manipulated 
 to make it more
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conducive to his cognitive growth. 
Although improvement in the child's
diet alone can lead to cognitive changes, greater growth
intellectual 

can be 
 achieved when the child's diet as well as his psychological and

social environment are enriched. 
These findings suggest that SFPs 
can

only reach their full potential when they are designed as part of a

broader intervention 
strategy to address developmental lags or
 
deficiencies in students.
 

Four studies dealing specifically with the impact of SFPs on

cognitive development and 
academic achievement in ldc's are reviewed.

The failure to report baseline data renders two 
of them inconclusive.
 
The other two 
 suggest that factors exogenous to SFPs exert as much

influence on school performance as do feeding programs. Despite this,
none 
 of the SFPs reviewed incorporated into its design any feature that

might mitigate the impact of these "intervening" factors. A need exists
 
to recast the SFP as a more integrated effort to remediate deficits

caused by the interaction among acute malnutrition, hunger, and a

developmentally non-facilitative home environment. 
 The necessity of an

integrated approach notwithstanding, the importance of an SFPs impact on
the alleviation of hunger and the improvement of nutritional status

should not be underestimated. 
Cotten, in his analysis of an SFP in

Haiti, found, 
 for example, that 7 percent of the variance in IQ scores
could be explained by malnutrition. He also found 
 that where the

quality of educational opportunity was low, it was especially important

to alleviate hunger for student learning to take place.
 

Studies on SFPs in this country have tended to look at either

short- or long-term behavioral effects. 
 Six studies on short-term

effects are reviewed in this report. 
 Most emphasize morning feedings

and the effects of hunger on classroom behaviors; as a group they yield

conflicting results. 
 It should be noted, however, that subjects were
 
not necessarily malnourished. They do suggest, though, that the

provision of breakfast may benefit the student emotionally and enhance
 
his capacity to work on school-type tasks.
 

Long-term behavioral 
effects of SFPs were evaluated in five
studies. 
 They fail to demonstrate conclusively significant

relationships between feeding and school performance. 
All are marred by

serious methodological shortcomings.
 

Chapter IV of the present report examines how SFPs can contribute
 
to the improvement of a school 
system's internal and external
 
efficiency. Particular attention is given to how feeding can 
 become a

springboard for 
cognitively oriented interventions that will allow the
SFP to reach its full potential as an intervention strategy designed 
to

have impact on both attendance and academic performance.
 

The study's concluding chapter identifies three issues that need to

be addressed systematically through an operations research project: 
 (1)

What kinds of changes do SFPs promote and for whom? 
 (2) To what extent
 
are those changes interdependent? 
 (3) Given a particular set of
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ecological conditions, what is 
the ideal SFP 
design to promote
improvements 
in enrollment, attendance, and academic achievement? The
methodology proposed consists of seven different 
treatment types (snack
only; breakfast only; lunch only; and 
each of the above meals
combined with a cognitive intervention) applied in each of four markedly
different ecological settings. 
 One country is recommended as the
research site and a three-to-five year study duration is proposed. 
Such
 a 
project is needed if the real and potential impact of SFPs is ever to
 
be assessed.
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Introduction
 

Foreign aid is essentially a compromise between "have"
the and
"have not" countries 
of the world, a cross between what donor nations
 
are willing or able to provide and what recipient nations actually want.
The fit is not always perfect. Bilateral assistance programs in
particular are as much products of domestic 
as international economic
and political realities. 
 These forces often operate to widen the gap

between what developing nations want and what donor nations give. 
 When
 a program can meet 
 the differing and often conflicting priorities of
both sides of the development assistance equation, 
support for it is
almost always broad, deep 
 and unquestioned. Such a
program--representing 
 the essence of positive sum game
thinking--responds 
 to the needs of varied and often competing

constituencies in ways that are readily perceptible to all.
 

School feeding programs supported by the Agency 
for International
Development through Food Peace
its for operation appear to be the
embodiment of such win-win gamesmanship. They, along with other Food
for Peace programs, further the aspirations of an important constituency

in America's heartland, the farmer. 
 New markets for surplus products
are generated and domestic 
price levels for targeted commodities are
maintained. 
Indeed, with the possible exception of aid to Israel, there

is probably no U.S. foreign assi3tance endeavor that generates more
sustained or vocal constituent support than Food for Peace. It 
 serves
 
as a cornerstone of both 
our domestic and international policies, a

unique position enjoyed by no other U.S. 
foreign aid program.
 

On the other side of the coin 
are the needs met in developing
countries through Food for Peace, Title II. 
 They are, in a nutshell,
very politically popular. 
 Often, they constitute an important tangible

sign that a national government is committed to helping the rural 
or
urban poor. 
And, it is widely held that school feeding programs help
quench the ever growing thirst for educaton (and its attendant benefits)

among the poor by removing roadblocks along the path to learning.
 

Two principle arguments related to the removal of "roadblocks" have
been advanced 
in behalf of school feeding programs (SFPs). First, the

provision of a snack or meal serves to increase 
school attendance and
enrollment. 
 Food, in this context, is thus seen as a means 
to offset
 some or all of the costs of attending school, including expenditures for
books, fees, uniforms, supplies, and transport, as well as 
a child's

foregone earnings. A second argument in suppcrt of SFPs 
 is that they
improve children's 
ability to benefit from instruction by removing
hunger or nutritional deficiencies as obstacles to 
 learning. Implicit

in this argument is the belief that by 
 and large SFPs reach a
nutritionally needy segment of the school-aged population with a 
ration

that is nutritionally adequate to overcome these needs. 
 The validity of
this argument also depends on the strength of the 
 relationship between
 
cognitive functioning and nutritional status.
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These arguments lend support for the three objectives most commonly
 
associated with SFPs:
 

o 
 to increase school enrollment and'attendance among
 

school-aged children;
 

o to improve the nutritional status of children in school;
 

o 
 to improve the cogitive or academic performance of these
 
children,
 

Yet SFPs differ from one another in many significant ways, For
 
examplu, some SFPs provide only a snack while others offer a complete

meal. 
Some rely solely on donated products while others supplement them
 
with locally purchased commodities. Even among programs that offer
 
complete meals, size and composition of ration vary widely. And, of
 
course, SFPs differ significantly in terms of the populations they
 
serve. Some reach predominantly malnourished children while 
others do
 
not. Similarly, some operate in settings where primary school
 
enrollment reaches 
nearly universal proportions while others are
 
conducted in communities where only a small miinority of the population

completes five or six years of 
school. Given this wide variety of
 
program characteristics and context, it stands to reason that SFPs will
 
vary according to the results they achieve. 
Indeed, this is the case.
 

This study is concerned with three issues. 
First, through a review

of the liteiature, it examines and assesses the empirical evidence that
 
exists to support the hypothesized relationships among SFPs, school
 
attendance, enrollment, and academic 
 performance. Both the
 
relationships and the methodologies used to posit the relationships 
are
 
scrutinized. Second, it uses this examination of empirical evidence to
 
distill SFP design recommendations for varying contexts. Not all
 
countries face the same problemas; nor will the three objectives

typically associated with SFPs be weighted equally by all ldc's.
 
Differing weightings and concerns imply variations in program design.

Future research needs is the third issue with
dealt in this study.

Areas in which 
additional inquiry would be useful are identified, and
 
methodological recommendations for how such work might be conducted 
 are
 
presented.
 

This study has been shaped by some very important assumptions about
 
SFPs. Foremost among these is that the program has great appeal to a

broad range of interest groups in the U.S. and abroad. the
In U.S.,
 
lay enthusiasm is for the Food for Peace program in general rather than
 
for any of its specific components, while in ldc's, SFPs in particular

enjoy popularity 
among parents, planners and politicians. Such appeal
 
may make it difficult to discontinue SFPs altogether even
or 

significantly reduce support for 
 them unless strong research designs
 
yield incontrovertibly negative findings.
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A second assumption about SFPs concerns the range of 
impacts they

might exert. All students of the development process know that any

planned intervention brings about a series of 
secondary changes, only

some of which are foreseen. Robert Hanvey has noted, when making a
change within a system, there is no such thing as 
a side effect, only a
 
surprise effect. the of
In case SFPs, the potential for secondary

changes is enormous and can influence almost every aspect of the

reCipient country's social, economic and 
 political structure.

Nevertheless, most researchers 
have limited themselves to assessing

impact in terms of attendance, academic performance and nutritional
 
status.
 

Figure 1 illustrates this point by suggesting the kinds of 
 changes

SFPs might 
 plausibly bring about--either intentionally or
unintentionally--in a society's basic structures.
 

Very few of these plausible relationships are addressed in the

literature and where mention 
 is made, the data are largely

impressionistic. 
Yet these kinds of relationships-most of which are

long-term in nature--may exert more influence 
on the course of a

country's development than the short-term causal linkages 
generally

assumed between SFPs and attendance, performance and nutritional status.

Only when retrospective or prospective research is conducted 
 to assess
 
the strength of relationships similar to the ones listed in this chapter
 
can the merits of SFPs be fully considered.
 

The remainder of this study is presented in four chapters. 
 In the
 
two that follow, topical reviews of the literature on SFPs are

presented. Respectively, the chapters 
 single out for special

consideration 
studies examining the impact of SFPs on school attendance
 
and enrollment and cognitive development. Each study is reviewed in
 
terms 
of its findings and the methodology employed in order to identify

implications for the design of SFPs as well as for 
 future research in
 
this area.
 

While the question of SFP impact on nutritional status is not
directly discussed 
in the main text of the present report, two
 
appendices provide insight into this question. 
The first summarizes in

matrix format key findings, methodologies, strengths and weaknesses of
all major international studies concerned with measuring SFP

effectiveness. 
 Data on how SFPs have contributed to nutritional status
 
changes are presented there. The second appendix uses the same format
 
to summarize the conclusions drawn by U.S. researchers in evaluating
 
domestic SFPs.
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Figure 1. Hypothetical Consequences of SFPs:
 

Examples of Plausible Relationships
 

Category of
 
Structural 

Development 


1) Kinship patterns/ 

Family relations 


2) 	Economic activity 


3) 	 Education-related 
activity 

i) 	Political activity 


Plausible change that could be brought about
 
through the introduction of an SFP
 

There is a persuasive body of literature that suggests

that a woman's level of education is the single most
 
important determinant of her fertility behavior. 
 If
 
SFPs could contribute 
to 	improved scl'ool attendance
 
and enrollment ratios for girls, they might have a
 
long-term impact on family size.
 

Gains in wcrker productivity in many ldc's can be
 
explained by increases in literacy and school en­
rollment rates. If SFPs contribute to a reduction in
 
school drop-out rates and improvement in attendance and
 
enrollment rates, they might have a long-term impact on
 
the growth of GNP.
 

If 	SFPs contributed to improved academic performance by

improving student ability to benefit from classroon
 
instruction, it might be advfsable to invest less
 
heavily in in-service teacher training programs and
 
transfer resources to SFPs. This investment pattern
 
might be more cost-effective in the long-run since it
 
obviates the need to deal with such persistent teacher­
related problems as rapid turnover in rural areas,
 
costly salary stipends for teachers who improve their
 
qualifications through in-service programs, and the
 
need to provide ongoing refresher courses in order to
 
institutionalize the qualitative changes being intro­
duced through the in-service program. Thus, instead
 
of improving educational efficiency through changes

in teacher quality, it might prove more cost-effective
 
to use SFPs to improve student quality.
 

In order for a community to obtain an SFP, it first has
 
to achieve a modest degree of organization. Parents
 
may need to band together to exert the political lever­
age required for their community to be chosen as 
an
 
SFP site. Once program approval is granted, they must
 
then allocate among themselves such tasks as transport­
ing, preparing and supplementing the donated commodi­
ties. 
 In some cases, they must also work together to
 
build a warehouse, kitchen or serving area. 
 Such a
 
positive experience in group action might 
serve as a
 
stimulus for communities to undertake more ambitious
 
projects in response to local priorities and long­
term development objectives. 
It may also reinforce
 
the belief that community organization can lead to
 
concrete benefits.
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5) Agricultural 

activity 


6) Health-related 

activity 


SFPs can create new markets for locally produced
 
vegetables. Such expanded demand can come from two
 
sources, SFPs themselves and a secondary market con­
sisting of the families of children who have acquired
 
new food tastes. 
A new demand for these products may

alter the patterns of local agricultural production
 
with either long-run positive or negative effects on
 
farm family's income.
 

If ration size and composition are adequate, SFPs may

reduce the vulnerability of school-aged children to
 
certain diseases. Local health workers may then be
 
able to allocate an even greater proportion of their
 
.resources to pre-natal, neo-natal and preschool health
 
concerns.
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Chapter II
 
A Review of the Literature:
 

School Attendance and Enrollment
 

Four principle types of studies have been conducted that assess the
impact of SFPs on attendance and enrollment. The first type,

retrospective analysis, involves the measurement of 
changes in school
 
attendance or enrollment 
when SFPs are temporarily or permanently

discontinued. Thus, program presence 
is treated as the independent

variable with attendance or enrollment considered as the dependent

variable. A major weakness of this design is that program 
suspensions,

if perceived as temporary or if passed unnoticed by parents, are not

likely to exert the same 
 kind of influence on attendance as total
 
program discontinuation. Indeed, parents may "grin and bear" such

short-term interrupton of service precisely because they have confidence
 
that the program will be restored.
 

A second type of -tudy is comparative. School attendance 
and
enrollment 
data for SFP and non-SFP schools are compared to discern the

relative impact of SFPs on the 
 dependent variables. Frequently, the

comparison is based 
on impressionistic data 
rather than on actual
 
records. Furthermore, the essential fallacy 
of such studies is the

assumption that SFP and non-SFP schools are comparable. Where targeting

of schools occurs, it is reasonable to assume majQr differences between
 
SFP and non-SFP schools terms
in of such important determinants of

school attendance as SES, distance of pupils from school, teacher
and 

quality.
 

A third type of study is non-comparative. This methodology 
seeks
 
to 
 gauge the impact of SFPs on attendance and enrollment for a group of

schools without the use of controls or comparative frameworks. By and
 
large, studies in this category rely on impressionistic testimony from
teachers concerning changes in school attendance. The findings are
 
suspect 
on a number of grounds. First, respondents might attribute an

impact on attendance to the program if they think their 
 response might

in some measure influence the program's continuation. Second, the
conventional wisdom that affect
is SFPs attendance favorably.

Therefore, teachers 
commenting on this relationship may not be willing

to substitute their own judgment for what they believe ought to happen.
 

The fourth type of research that has a bearing on the relationship

between SFPs and enrollment or attendance does not deal directly with

SFPs but rather with an analysis of school attendance or enrollment
 
determinants. In particular, these studies examine the relative impact

that such variables as SES, verbal functioning, sex and correlates of

nutritional status (primarly height 
 and weight) exert on school
 
enrollment. 
The reason for including this type of study in a discussion
 
on the relationship between SFPs and attendance is that such research
 
provides two kinds of important insights. First, it sheds light 
on the
 
extent to which nutritional status 
 influences school enrollment or
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attendance. 
If it could be shown, for example, that nutritional status

is a critical determinant of attendance, then a logical argument
favoring SFPs that are adequate to affect a child's 
nutritional status

could be advanced. 
Even if other types of studies suggest a negligible
 
or tenuous relationship between SFPs and attendance, a case 
in support

of SFPs might still be made if 
those SFPs with marginal impact on

attendance were also the 
ones that had marginal impact on nutritional
 
status.
 

The second set of insights that such studies provide 
concerns why
some children go to school while others do not. 
 School feeding in part

represents an income transfer program. 
The assumption has been that

this income transfer might offset some of the costs of schooling. It is
 
further assumed that without such 
transfer payments, schooling costs
 
might be prohibitive 
 for a targeted segment of the school-aged

population. 
The research on determinants of school attendance 
provides

a framework for testing such assumptions.
 

In organizing a review of literature along topical lines, it is

possible to distort the researcher's intention somewhat by implying that

the study in question dealt only with 
 the issue under consideration.

Frequently, this is not the 
case. 
 Many of the school attendance studies
 
presented in 'his chapter, for example, 
also examined SFP impact on

cognition or nutritional Likewise,
status. some studies that appear

methodologically weak with respect to how changes in 
school attendance
 
were 
 captured may have been much sounder in their approach to measuring

changes in nutritional status or cognitive development. Nevertheless,

in this chapter only those research procedures and findings that

directly relate to school attendance and enrollment are discussed except

in 
those cases where cognitive functioning was mentioned *only in

passing, and more extensive discussion was thus not warranted elsewhere.
 
Where academic performance 
impact was also treated systematically, an
analysis of the findings and the methodology used to derive them appears

in the following chapter. 
For the reader who wishes to have a fuller

understanding of each study's scope, it 
 is advisable to consult 
the

matrices that appended this
are to 
 report. There, all research
 
questions and findings are summarized for each study listed.
 

1. Retrospective Analysis Studies. 
Three studies looked at the
impact of 
program disruption or suspension on attendance. One found a

positive relationship between and
SFPs attendance; the other two
 
reported little clearcut evidence of significant impact.
 

The strongest relationship was presented in the 
1982 evaluation of

the PL 480 Title II program in the Dominican Republic by Gall, Eckroad
 
and Stansfield (34).#
 

In 1962 a school lunch program, under the sponsorship of CARE, was
 
initiated in the Dominican Republic. By 1978, over 214,000 children
 
throughout the country were being served daily. 
 In that same year, CARE

and the Dominican government began discussions on ways to shift the
 

* - Number in parentheses refer to the bibliographic listing at the end
 
of this report.
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program away-from its almost complete reliance on 
donated commodities.
As a result, the government, in 1979, moved 
to terminate the
CARE-administered PL 480 portion of the school lunch program. 
 However,

for a 
variety of reasons, the planned substitution of locally produced
foodstuffs did not occur. 
The outcome was a sudden 
termination of a
very ambitious supplemental feeding program. 
Gall and Eckroak. -amined
the impact of this dislocation on primary school 
 enrollment aft,; the
school lunch program ended using data provided by teachers from Santiago
Rodriguez, a relatively poor region in the country's northwest.
 

The data examined were both impressionistic and quantitative. A
sample of teachers of unspecified size provided comments on how they
viewed the impact of the program's termination. There !seemed to be
uniform agreement among 
teachers that enrollment had been adversely
affected. The investigators examined
then enrollment records over
eleven 
years for four primary schools in and around Santiago Rodriguez,
three of which were small and rural. These records covered eight
an 
year 
period when the lunch program functioned and three years (1980-82)
when it did not. They found that in the 
1980-82 period enrollments had
dropped by 23.4 percent. Teachers were then asked about any possible
causes of this decrease. They attributed the enrollment decline
exclusively to termination of the lunch program. 
The authors conclude:
"In the aggregate, it appears 
that approximately one-fourth of 
the
children who would otherwise be in school have dropped out (34: 
 App.

15, p.2)."
 

The decline in enrollment was lovest for 
 the first grade (-17.6
percent) and 
highest for the sixth grade (-29.3 percent). The overall
trend toward enrollment decline held for both boys and girls. 
 However,
for 
 the lower four grades--the ones most crucial for the development of
literacy--female enrollment declined 
more dramatically than that of
males. 
 In the first grade, for example, the termination of the feeding
program was accompanied by a 12.5 percent drop 
in male enrollment as
compared to 23.3 
 percent for females. Since more boys than girls had
been enrolled in these lower grades, the effects 
of the school lunch
 program, according to the 
 authors, were disproportionately felt by

girls.
 

The investigators also compared the enrollment data for 
 the three
rural schools in their sample to the urban one. 
 They found an average
enrollment decline of 3.1 
percent in the rural schools compared to 14.2
percent 
for the urban school. They thus concluded that the effects of
the program's termination appear to be much greater 
in rural schools,
although for both 
settings the impact was negative. Furthermore, the
differential effects of terminating the lunch program for boys and girls
were particularly noteworthy in rural areas. 
 There, in the first grade,
for example, female enrollment declined 43
by percent while the
comparable figure 
for males was only 19 percent. in the urban school,

however, the 
 negative effects of the lunch program's termination
 
appeared to be similar for boys and girls.
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Since this study is, as we will see, 
 the strongest retrospective

analysis in support 
of a positive relationship between enrollment and
 
SFPs, it is important to assess the methodology, used in order to

determine how much confidence can be placed in the findings. 
The most

serious limitation is that no demographic data is given for the

communities under examination. Did the number of school-aged children

decline? We do not know. 
It would have been far more 
useful to have
 
reported changes in enrollment ratios rather than in the absolute number
 
of children enrolled. Thus, the question of attribution remains largely
unresolved. While we do 
know that enrollments declined, it is
 
impossible to know whether this 
was primarily a consequence of SFP

discontinuation or any one of 
several possible changes including

out-migration, decreases in the number of school-aged children, economic
 
hardship, parental dissatisfaction with the schools or 
the availability

of alternative education opportunities. The size of sample,
the four
schools in 
one region, does little to diminish concern for the
 
possibility that intervening variables 
may have confounded the
 
relationship.
 

On the other hand, the study potentially offers several important

methodological advantages 
 if the question of attribution were resolved

by reporting enrollment ratios and by providing more data on 
 contextual
 
variables than can 
 influence school enrollment. If we could

substantiate 
 that "all other things were equal," it offers the
 
possibility of treating the presence or absence of an SFP as the only

dependent variable influencing enrollment. Problems of a control 
 group
 
are obviated and comparability of dawa can be assured. 
Furthermore,

because the study deals with 
 program discontinuation rather than a
 
temporary disruption in service, there would be no doubt, if proper care
 
had been taken to account for potential intervening variables, that

parental action stemmed from a clearcut understandng of the SFP's future
 
unavailability.
 

A second retrospective study that examines the impact 
of SFPs on

attendance was done by Drake et al. 
 in 1982 (26). The authors examined

retrospective attendance data in Sri Lankan 
schools to determine the

relationship between SFPs and attendance. "Though subject to multiple

interpretations, the analysis 
. . . does point towards a positive

relationship between attendance and school feeding (26: 
 iii)." Three

strategies were employed to measure the impact of a biscuit distribution
 
program on school attendance.
 

The first was destgned to measure long-term impact by comparing

school attendance 
in the only years out of the last fifty where school
 
feeding was discontinued to the attendance when school 
 feeding was
 
resumed. These comparisons did not involve the biscuit program per se,

but all school feeding activities. Enrollment ratios 
were developed by

estimating the school age popuaition from the country's total population

and then calculating the proportion of children enrolled by using actual
 
enrollment data. With this approach, they found a clear increase in the
 
enrollment ratio starting in 1957, 
the year school feeding was resumed.
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The authors 
note they can identify no other variables that can account
 
for this change and therefore suggest that institutional cessation of
 
SFPs seem to induce a decline in school enrollment.
 

A second strategy involved examining the impact on attendance of
 
temporary program suspensions. 
 This involved tracking attendance in

several schools before and after a biscuit shortage in 1981 caused by

production and distribution problems. For a three-month period many

districts received no biscuits. 
 Four schools that experienced stoppages

were paired with ten that had uninterrupted programs. It was posited

that the schools with interrupted programs 
would also experience

unusually high decreases 
in attendance. However, when 
attendance
 
figures were averaged, there was no noticeable drop during the biscuit
 
stoppage. This have
may been due to one of two possible causes. A
 
temporary program d 
_ocation may not cause a decline in attendance
 
because children continue coming 
to school with the expectation that
 
feeding will resume at any moment. 
Or, it could be that biscuits (as

opposed to full lunch programs) are not much of an inducement to come to

school and therefore exert relatively little influence on attendance 
or

enrollment ratios. 
 It should be noted that the longitudinal study the

authors conducted as part 
 of their first strategy did not involve
 
b±scuits but some unspecified feeding intervention that may have
 
involved a larger or bore economically valuable ration.
 

The authors also considered comparing enrollment grades
in with

I.nstitutionalized.SFPs to those without them. 
Such a break occurs after

the sixth grade, upon completion of primary school. The team not,
did 

however, implement 
 this approach which would have been questionable on
 
any case given the normal decline in enrollment between primary and
 
secondary education.
 

The two basic weaknesses in the longitudinal portion of this study

involve 
the lack of a description concerning the nature of the feeding

intervention and the lack of data 
 for any contextual variables that
might explain a rise in the enrollment ratio. Such variables might

include governmental campaigns to expand enrollment, 
 overall improved

economic conditions, new school construction,' general educational
 
reforms that make schooling more attractive, introduction of innovations
 
designed to increase the absorptive capacity of schools such as 
split

shifts or increases in the number of teachers hired. 
 It may also be

that the investigators misjudged the 
 size of the school-age cohort.
 
Their method for deriving cohort size was to estimate it at 
 20 percent

of the total population. 
 However, Sri Lanka may have experienced, along

with many other countrie7 a post-war baby boom. If so, 1957,
by the

proportion of the country's population considered of school age would
 
undoubtedly be above the 1952-56 levels. 
A failure to note growth in
 
cohort size would have 
the effect of inflating any enrollment ratio
 
derived from this data.
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The major advantage of this longitudinal work is that it did
attempt to use enrollment ratios rather than absolute enrollment levels.
It would have been helpful to see rural-urban and male-female
distinctions made 
in the data reporting, however. 
This would have
furnished some insight into whether males or females and urban or 
 rural
children derive 
any special benefit from SFPs vis-a-vis attendance or
 
enrollment.
 

The third retrospective analysis 
of the impact of SFPs on
attendance was conducted in Madhya Pradesh, India by Rewal in 1979 (71).
It looked at 
a lunch program that provided 80 grams of grain, 
 IA grams
of protein and 7 grams of oil--a total of 312 calories--180 days a year.
Impact was evaluated by comparing children with more exposure to feeding
with those who had less exposure. 
The children with relatively less
exposure wer2 used in effect as a control group. 
 It was hypothesized
that attendance in 
schools with higher efficiency programs would be
higher than in low efficiency schools. Efficiency was 
 defined as the
total number of feeding days divided by the number of days ii the school
 year. 
The sample included 4,000 children in 
grades one through five
from 409 schools. A three-stage random design was adopted for selecting
;he children. 
The food storage point formed the unit of sampling at the
first stage; the schools covered by the storage point were the second
stage, and children within the schools formed the third 
stage. Highly
inaccessible schools were removed from the sample.
 

Due to the unavailability of longitudinal 
information on program
efficiency, the 
 schools were grouped de facto at the time of analysis.
The cutoff points of the four efficiency groups were decided arbitrarily
as low (0-60 percent), medium (61-85 percent), high (86-95 percent), and
very high (96 percent and above), 
so as to have an almost equal number
of schools 
in each group. It should be noted 
 that although the
difference in feeding days 
between high and low program efficiency
schools was significant, the high efficiency schools distributed food in
 excess of the target number of feedings days while food distribution
days in the low efficiency schools were close to 
the target set for the
period. 
An analysis of children's socioeconomic background showed 
that
the four 
program efficiency groups were not really comparable. In the
"very high efficiency" group, 77 percent came from scheduled castes
tribes compared to 48 percent for 
and
 

the low efficiency group.
Furthermore, schools 
in the low efficiency categories were there
primarily as 
 the result of receit interruptions in commodity delivery,
 
an unusual experience for those schools.
 

The data on school enrollment and -attendance were obtained from
school records. 
 Wastage rates were examined through longitudinal data
for each school that compared the number of first graders in a base year

to the number of fifth graders five years later.
 

The investigators found 
no evidence to the
support hypothesized
impact 
of program efficiency on school attendance. Indeed, for each of
the five primary grades the low efficiency schools had higher 
 rates of
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attendance than those in the 
"very high" category.
 

Linear multiple regression was used to assess the 
 relative impact

of three factors on attendance: education of father, home caloric

intake and family structure. Relatively little of the variance could be
 
explained this way 
perhaps because of the relative homogeneity of the

population and the absence of other 
significant variables (e.g.,
education of mother). However, when months of participation in the
 
program was factored into the regression analysis, the effect of the

other three variables was reduced. 
 In 	fact, months of program

participation seemed 
to exert the strongest influence on school
 
attendance. An increase 
of one month of program participation, where
 
education oe father, family structure and home caloric intake were taken

into account, resulted in an increase of .136 days of school attendance.
 
The authors suggest that this provides empirical justification for the

observation that experience with the and
program awareness of its

benefits are factors that affect 
parental decisions about a child's
 
school attendance. 
 The effect of SES on school attendance was reduced
 
when the total number of months of program participation was included in
 
the regression equation.
 

The 	major weaknesses of this study are 
 cited by the author who
 
notes that the inferences that can be drawn are not clear because of the
 
lack of 
a control group (an obstacle caused by near univeral

participation in the 
 SFP by schools in the region) and baseline data.
 
The four program efficiency groups were formulated for comparison

purposes by arbitrarily selecting cutoff points. 
 They were not

comparable in terms of their SES, and the "low efficiency" schools came
 
close to meeting the target number of feeding days. Most had also

suffered only recent program disruption; during the bulk of the review
 
period, their programs were operating very regularly. Thus, parents
 
were able to view disruptions as temporary breaks rather than 
 long-term
 
phenomena.
 

The 	study is particularly significant, however, for 
 the light it

sheds on SFP participation as an independent variable influencing school
 
attendance. The use of multiple regression to explain any variance
 
caused by this variable is appropriate. The findings suggest the need
 
to communicate 
to parents about program benefits if impact on attendance
 
is an objective.
 

This review of three retrospective studies suggests 
 that such

research, while methodologically promising, has not yet yielded results
 
in which decision-makers can confide. 
 In general, they could be
 
improved by incorporating the following features:
 

o 
 the use of enrollment ratios based on solid demographic
 
data;
 

o 	 the presentation of data on contextual variables that
 
might influence school attendance;
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o the use of multiple regression to explain any variance in
 
school attendance attributable to contextual variables;
 

o 
 more attention to parental perceptions concerning the causes
 

and probable duration of program dislocations;
 

o the use of more longitudinal data; and
 

o 
 the use of multiple sources of data including children,
 
parents, teachers and school records.
 

Given the inherent weaknesses and (in two of 
 the cases)

inconclusive nazure 
of the findings presented, this type of study does
 not lend support to the hypothesized relationship between SFPs and
 
attendance. However, retrospective analysis appears to be a promising

means of assessing impact because it eliminates the need to withhold

food deliberately from a matched sample of schools. 
And, if contextual
 
variables are measured and adequately accounted for, results should be

trustworthy. It should 
be noted that a variation on a retrospective

study would be prospective analysis whereby changes brought about by the

introduction (rather than discontinuation) of SFP are carefully
an 

measured and assessed. The same methodological suggestions offered

the design of retrospective 

for
 
studies would also apply to prospective


analyses.
 

2. Comparative Studies. 
 Six studies examined the impact of SFPs
by comparing data on attendance and enrollment between SFP and non-SFP
 
echools. Most were inconclusive although the reasons for 
the lack of
 
'Learcut evidence varied.
 

Both Roy and Rath's evaluation 
of the school lunch program in
Orissa, India (76) and Cotten's work in Haiti (25) suggest a positive

relationship among SFPs, attendance and enrollment. 
 However, in both
 
cases, this may have been influenced by the selection of schools for the
 
feeding program.
 

The Orissa researchers obtained data on er-ollment, attendance 
and
 program participation 
for 23,401 schools from questionnaires mailed to
 
all sub-inspectors. 
Enrollment ratios, absenteeism and drop-out 
rates
 
were 
 compared for fed and non-fed schools. Based on the survey and

other official records, the researchers divided the state into four
 
strata: (1) Four predominantly tribal districts in which virtually all

accessible schools were in the feeding program. 
In these districts no

comparative sample of non-fed schools could be drawn. (2) Nine

non-tribal districts in which fed and non-fed schools could be 
 selected
 
by random procedures and matched on various criteria.
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A three-stage random sampling design was used: 
 blocks were. drawn
at random. In each district one block was assigned for every 12,000

beneficiaries. 
Within each block, ten fed schools in the four tribal

districts and five fed 
 schools in the nine non-tribal districts were
selected with a probability proportionate to the size of the school. In
the non-tribal districts, a related sample of 
non-fed schools was
selected matching the village and school 
on various criteria. These

included similarity in size of school ( percent);
20 village
population (+ 30 percent); 
 the proportion of cultivators in the village

(C 10 percent); and the proportion of scheduled castes 
or tribes in the
village (+ 10 percent). 
 Within each school, a random selection of ten
boys frcm 
the third and fourth grades combined was made. Inaccessible
 
schools were dropped from the sample.
 

The basic thrust of the research was to test a fed group of
children with 
a comparable non-fed group. Statistical procedures used

for this purpose included "t" tests, correlation analysis for

item-to-item reliability, Pearsonian 
 correlation 
 to test association
between variables and the chi square goodness of 
fit test to compare

samples on various criteria.
 

The authors concluded that the SFP did seem to 
 affect enrollment

positively, particularly for lower, 
 primary grades (especially the

first) and especially in the tribal areas. 
 They also noted a small
decrease in absenteeism for SFP schools; once again this was

particularly observable in tribal areas and 
 especially for the first
grade. However, only in the upper primary school of ten tribal
districts was there substantially higher attendance the than
in fed

non-fed schools. 
 Other differences 
 observed in enrollment and
attendance, the authors note, could be attributed to the selectivity

the feeding program itself. 

of
 
However, a careful analysis of three to


five year longitudinal data indicated that fed schools had 
 lower
drop-out rates, although in the survey 
year the opposite was true.

Where the feeding program had operated more than 300 days 
in the
 
two-year period preceeding the study, a decrease in absence in the fed

schools was noted; 
 thus, history of program participation (as in the
 
case of Madhya Pradesh) seems to explain some variance in attendance.
 

Three shortcomings in the methodology soimewhat mar 
 the usefulness
of these findings. First, the enrollment data were reported in terms of

the absolute number of enrolled 
 students rather as
than enrollment

ratios. The authors' conclusions regarding the relatively sanguine
impact of the program on students in tribal 
 areas is particularly

weakened by the absence of these data. 
 It may well be that such
students fo:m a larger cohort in the villages from which favorable data
 
were reported. This same 
type of failure to report data in relative as

well as absolute terms also makes it difficult to assess impact the
of 
program on attendance. 
 The authors note, for example, that while the
fed schools have larger enrollments and actual attendance than the

non-fed schools, there no
was significant d±fference in absenteeism
 
rates between the two types of schools, either class or
by for the
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school as a whole. Nevertheless, they pose most of their discussion and
conclusions not in terms of rates but numbers of days present.
 

A second weakness concerns the construction of the sample 
and the
comparability 
of fed and non-fed schools. The random selection method
used a probability in proportion to size procedure. 
 This gave larger
schools a higher probability of being selected. 
Another bias stems from
the fact that in the tribal districts, the bigger schools are those with
the largest number of non-scheduled caste and non-tribal students. 
 By
and large, these schools are deliberately not covered 
by the program.
Furthermore, 
fed schools have more tribal students and a smaller number
of upper caste children than non-fed schools. 
This means that either
the fed schools are attracting more tribal students or that the program
systematically selects schools with more 
tribal students. 
 If the latter
assumption is indeed 
the case, attribution to the program of gains in
enrollment and attendance by these students may be spurious.
 

A third limitation of the study is the failure to examine 
variance
in school attendance, enrollment and drop-out rates in terms of SES and
related variables (e.g., education of father or mother) 
using multiple

regression. This would 
have strengthened considerably the inference
drawn by the investigators that program
the exerts relatively more
influence on the attendance and enrollment habits of students in tribal
 
areas.
 

The major strengths of the study include the attempts (if 
somewhat
marred) 
 to use tightly constructed control 
groups and careful
statistical analysis.. 
Another strength in the methodology is the use of
"case study" type interviews to 
 probe trends. Thus, for example, a
sample of students was asked to explain their days of absence. 
 The use
of anecdotal and statistical data provides a potential basis for fresh
insights into relationships among the variableb. 
 Finally, the focus 
on
examining differential impacts of 
the SFP is particularly useful and
suggests, 
as in the case of the Dominican Republic study noted 
 earlier,
that the impact of an SFP on attendance and enrollment may well be a
function of the SES of the student population involved.
 

Cotten's study of an SFP in Haiti (25) 
is somewhat similar 
 to the
Orissa research in terms of the 
 need it manifests for caution in
interpreting differences between and
SFP non-SFP schools. The
evaluation 
was designed to provide information on program effectiveness

and impact. 
The data base for assessing effectiveness was drawn from 
a
total of 73 SFP-schools and 1,422 children. The impact 
survey,
incorporating a more 
rigorous research 
design, was limited to the
Department of the West including metropolitan Port-au-Prince. The total
sample for the impact study was 54 schools (half with SFPs) 1,034
and
children. 
 The data base for both surveys combined included 100 schools
and 1,936 primary school. children. It should be noted that this 
 study

is the first part of a longitudinal research project.
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School attendance findings were captured in the impact 
portion of
the research. The 
author notes that although it would have been
preferable 
to use the actual attendance records 
 of individual

respondents, such information was 
either non-existent or unreliable.
also found it impossible to restrict the selection of students 

He
 
who met


the criteria for age 
and regular program participation to one grade;
thus, records would had to have been 
obtained 
from several different

teachers, theveby compounding the likelihood of unreliable data.
 

The investigator therefore opted for a compromise approach 
whereby
the attendance 
record of a sample of twenty students in the elementary
class was used. The average of their attendance was used as 
the

attendance rate for that institution.
 

Selection of schools for inclusion in the 
 experimental group
based on three criteria. was

The feeding program had to be in existence for
at least two previous school years without major interruption. Second,
school -nrollment had to exceed 100 students to assure that at least 20
students would fall in the nine to eleven year age 
group. Third, thu
schools had to be accessible by four-wheel drive vehicle.
 

Cotten found significant differences 
 between program and
 non-program 
children with respect to home environment. On the average,
program children came from a 
better socioeconomic environment. 
 This
finding confounds many of the relationships examined, including school
attendance. 
There was a strong correlation between home environment and
attendance in both SFP and 
 non-SFP schools. Thus, t*Je investigator
concluded that the significant difference in
between high attendance 

program schools and not so 
high attendance in non-program schools could
be explained by differences 
in the home environtaent as well 
by
differences in program. 
He suggests that this finding demonstrates that
cross-sectional data 
 is not sufficient for measurement of impact;

longitudinal studios would be more appropriate.
 

The Haiti analyses enjoys several noteworthy strengths including
the presentation 
of a strong conceptual model to explain relationships

among dependent and independent variables, the sound use of 
 statistical

methods (including multiple regression analysis) to insure a reasonable
interpretation of data, and the forthcoming longitudinal study that will
append (and perhaps significantly modify) 
the findings presented to
 
date.
 

The conceptual model 
used sought to establish functional
relationships among three of
sets variables: x, 
y and z where y
represents the dependent 
variables 
implied in the following three
 
hypotheses.
 

Hi: 
 SFPs improve the nutritional status of primary school
 
children.
 

H2: 
 SFPs improve school attendance.
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H3: SFPs improve school performance.
 

X and z are independent variables. 
 The first, x, is a measure of SFP
characteristics; the second, 
z, measures background or environmental
 
factors generally thought to influence y but which 
are beyond program

control. The research 
design focused on analyzing each variable in
terms of its accuracy and relevance to the research hypotheses and the

conceptual model, 
 y = f(xz). This model yielded the following major
 
variables.
 

Yl: Nutritional Status.
 

Y2: Performance (as measured by Raven test scores).
 

Y3: Attendance Rate.
 

X : 
Program Exposure (as reflected by ration size, length of
 
time in program, computed leakage).
 

Z : Environmental Factors (including measures related to SES,

quality of instruction and extra-program eating habits).
 

The investigator concluded that the best way to 
 determine whether
the hypothesized improvements were indeed occurring and attributable to
the SFP and not other exogenous factors, was to measure 
relative rates

of change in the dependent variables over 
time, in both SFP and non-SFP

populations while controlling for the effects of 
 changes in relevant,

environmental variables which have 
a known correlation with variations

in the dependent variables. 
This led to the adoption of a longitudinal

research 
design, only the first phase of which has been completed. The

work done thus far in effect serves as a baseline against which future

changes will be measured. 
A chi square test will be used to determine
 
whether the difference between SFP and 
 non-SFP schools, in terms of
 
their "impact" scores, is significant.
 

Cotten, however, has used the term "significant" in an unusual and

somewhat questionable 
way, accepting a relatively high (20 percent)

level of significance when statistical convention dictates 
a level no

higher than 5 percent. At 20 percent, the probability of rejecting the

hypothesis that there is no difference between program 
and non-program

schools, when in fact it is true, is one in five. 
 Cotton justifies this

practice with the following premise: There is 
 reason to believe the
 
program does make a difference and therefore to 
conclude that the null

hypothesis (that the program does 
 not make a difference) is false.
 
Accepting a false 
null hypothesis could have serious consequences, he
 argues, if decision-makers were to use such evidence of marginal 
 impact

to reduce or terminate the 
 program. Therefore, he selected a low

probability of accepting a false null hypothesis (80 percent) by testing
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at a high level of significance. 
 In other words, he statistically is
giving the programs the benefit of the 
 doubt. It would have been
preferable to test the conclusiveness of findings at two different
levels of significance, .05 and .20 and then offer 
 the necessary data

interpretations to aid decision-makers.
 

Miller's 1982 evaluation (62) of a Sri 
 Lankan school biscuit
program's impact on attendance is still another example of the hazards
of comparing program and non-program schools when in fact they 
may not
be comparable in terms 
of SES and other educational variables that
impact on school attendance. Attendance 
rates were calculated for
grades kindergarten through five for each month of 1980 in all SFP and
non-SFP schools. The attendance in non-SFP schools was higher than 
 for
SFP schools in 
every month. -To discover an explanation for this
unanticipated finding, Miller disaggregated data by 
region and grade.
His results 
 were still inconclusive. Consequently, a follow-up
questionnaire was administered to principals of schools included in 
the
 survey. Preliminary findings suggest that many of the non-SFP schools
had been deliberately excluded from the program in 
1973 because their
students had a relatively high level of 
nutritional wellbeing.

Furthermore, many of the non-SFP schools were in 
relatively advantaged
 
urban areas.
 

This study suggests the methodological difficulties inherent in
using comparisons between SFP 
and non-SFP schools when targeting has
occured and distinctions on the 
 basis of need determine program

participation. Since 
nutritional 
status 's somewhat dependent on SES
and since, furthermore, school attendance is 
also influenced by SES,
comparative studies of this type tend 
 primarily to measure the
association between 
attendance and SES. Consequently, statistical

methods that enable 
inferences to be drawn concerning what portion of
the variance in attendance is attributable to SES differences and 
which
portion can be explained by SFP participation are especially necessary

when ta.geting on the basis of nutritional need has occurred.
 

CARE's 1977 study on school feeding in Karnataka, India (11)
exawined program 
impact on attendance and enrollment. The state of
Karnataka was selected because it had one of the most efficient 
 program
delivery systems in India. 
 The researchers, using a circular systematic

random method, selected 36 blocks 
 from 20 districts (the sampling
frame). In all, 
 data on 4,400 schools were collected, 1,748 of which
 
had SFP3.
 

For the 
 study on first grade attendance and enrollment, a
sub-sample of 10 percent of the SFP schools (150) 
and an equal number of
non-SFP schools was obtained from block-level education administrators
who 
rece±ved monthly attendance and enrollment reports disaggregated by
grade for each school. Data also
were gathered to study the
relationship between 
 the efficiency of food supply and 
 school
 
attendance.
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A month-wise weighted for
mean attendance and enrollment was

computed for SFP and non-SFP schools. A "t" test used for
was 

comparisons of data between SFP and non-SFP schools. 
Additionally, the
 
variance 
of the SFP schools for enrollment, attendance and attendance
 
rates was compared with non-SFP schools using an 
 "F" test . Program

efficiency was determined on 
the basis of the quantity of commodities
 
actually delivered at 
the block level compared to estimated requirements

for the block. 
Blocks were then ranked and grouped into quartiles.
 

The investigators found that schools 
not participating in the

feeding program 
had higher recorded enrollments. On the average, a
 
total of eight more children were enrolled in the non-SFP school. No

data on SES characteristics and the size of the school-age population
 
were collected. Therefore, 
no definite conclusions can be drawn from
 
this finding.
 

Although more pupils attended non-SFP schools, the proportion of

children actually attending class was 3 percent greater in SFF school.
 
This number rose to 7 percent when first grade attendance rates were
 
compared.
 

The authors also attribute stabilization of enrollment and
attendance figures to the SFP. 
They report that the variance of the

number of children enrolled and actually attending the SFP schools is
 
significantly lower 
 than in the non-SFP schools. However, this

conclusion would be considerably strengthened if specific data on
 
drop-out rates were presented.
 

The investigators also indicate that the 
regular supply of food

commodities is critical i.i attracting children to the schools. 
Whereas
 
the SFP schools appeared to attract 3 percent more children 
to attend

than those without the program, this gain rose to 6 percent in the

higher efficiency food supply blocks. 
 In comparison, impact on blocks
 
with irregular or occasional delivery was nil. 
 The study suggests that

efficiency of delivery must be at least at 
 the 80 percent level for
 
gains to be achieved.
 

Once again, the usefulness of these findings is weakened by certain
 
failings in the study methodology. First, no discussion is presented

concerning the ways in which SFP and non-SFP sites are comparable. What
 
were the criteria used for program selection? If the presence or
 
absence of an SFP the only important difference between the two types of
 
schools? 
No data were provided to ascertain answers to these questions.
 

A second shortcoming stems from the failure explain any
to 

environmental or socioeconomic 
factors that might distinguish low and
 
high efficiency blocks. Perhaps efficiency
higher blocks are those
 
located in highly 
accessible urban areas. If so, differences in
 
attendance may well be a function of rural-urban differences rather than
 
SFP exposure.
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Still another weakness is the failure to validate independently the
data on attendance supplied by block level education adminiztrators from
teacher-submitted reports. 
It is quite possible that SFP teachers would

inflate these figures if they have been told that the presence of an SFP
 
is supposed to lead to improved attendance.
 

The study would have been considerably stronger if data on
contextual variables were provided, if efficiency had been determined at
the individual school level rather than by blocks and if the 
 impact of
the SFP on attendance and enrollment had been analyzed differentially to
determine which groups, if 
 any, derive particular benefit from the
 
program. As noted 
earlier, definitive conclusions about impact on
enrollment cannot be 
 derived unless data 
on enrollment ratios are
 
reported.
 

A positive contribution of this research is 
 the analysis of SFP
impact on attendance variance. 
It would have been especially useful,

however, to examine (other 
 than by grade) the particular types of
students 
for whom attendance was stablized. 
Were they primarily rural,

scheduled caste and girls as other studies suggest they 
might be? We
 
cannot draw any conclusions from these data.
 

The 1982 evaluation of Title II 
 programs in the Philippines by
Blumenfeld 
 and colleagues (7) poses an interesting context for studying

the impact of an SFP on 
attendance: 
 one where primary school
enrollments are already high. 
In such a setting it can be presumed that
 
parents and students either value education or see clear
some benefit
 
stream associated with it. In the Philippines, overall primary school
enrollment is between 94 and 97 percent. 
 Under such circumstances it is
 
not likely that an SFP would have a significant impact on overall
enrollment, although it 
 might influence the enrollment behavior of

particular segments of the school -aged population.
 

Unfortunately, the research team was not able to compare enrollment
ratios for SFP and non-SFP schools. Likewise, no longitudinal data were

obtained on drop-out rates. With regard 
to attendance, days of
attendance for two program and two non-program schools were compared for
 one school year. No statistically significant differences were found.
 

The investigators did not describe 
the procedures they used to
obtain attendance data, nor the statistical tests they applied. 
It is

therefore difficult to 
provide a suitable methodological critique. The
major study weakness, however, is certainly the failure to examine

differential impacts the
of SFP on particular segments of the
school-aged population. Some studies, for example, suggest that the

attendance rate of first-graders is particularly amenable an
to SFP
intervention 
while others take the opposite point of view. However,

data were not disaggregated by age, sex, community size or 
 SES. Thus,

the potential attendance or enrollment impact of the SFP on those most
in need or most underserved by existing governmental programs is not
 
assessed.
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This review of comparative studies on the attendance-related impact

of SFPs concludes 
with what is perhaps the most ambitious and

conceptually complex work presented thus far: 
 the 1974-75 studies by

Checchi, Inc. 
 on feeding programs in Colombia, Kenya and the

Philippines (28, 29, 30). 
 These studies are comparative in two ways.

First, they examine 
 the impact of SFPs by comparing fed to non-fed

schools. However, they also offer cross-national comparisons that 
 shed
 
some light on how the ecology of a program influences impact.
 

Methodologically, the studies offer what appears to be the soundest

approach to 
 the examination of SFP impact, sociological path analysis.

This technique is 
an application of multiple regression. Briefly, the

approach calls for the computation of correlation coefficients among all

the variables of interest in the 
 evaluation. These coefficients are

based on the maximal numbers of cases available and measure simple

relationships between pairs of factors. 
They are then combined into a
single measure of project impact through 
 the use of multiple

regressisons, and yield as an ultimate measure 
of project cffects, a

statistic known as a beta weight. 
 Technically, this is the standardized
 
par.tial regression coefficient for the project on 
an outcome variable,

controlling for a package of background and other factors.
 

Beta weights can be interpreted roughly in the 
 same manner as a
Pearson product 
moment correlation coefficient. The direction of the
 
relationship is given by the sign while its strength 
is shown by the

magnitude of the beta weight. However, the beta weight has a causal
 
implication which the correlation coefficient does not, and it also 
 has
 
no upper or lower bounds.
 

The researchers examined both SFP and non-SFP schools, 
where

children in the first and third grades were 
interviewed, measured for
 
height and weight and tested for scholastic ability. Interviews 
were

held with the children's mothers or guardians, their teachers and the

principals or headmasters of their schools. 
 All field work was carried
 
out in collaboration with host country researchers.
 

Conceptually, the research team identified 
three major types of

important 
 variables relating to impact: target population traits,
 
program characteristics and site-related 
factors. Target population

variables include age, social class and sex. 
Program characteristics
 
refer to 
type and amount of ration, extent of commodity shortages or

delays in delivery, special features such as 
the use of pre-packaged

rations (e.g., Nutribun), quality of local management and age of
 
program. Site-related variables include climate, geography, local food

habits, economy, public health services, local government capability and
 
other distinctions needed for cross-national comparisons.
 

The study used the following approach: (a) a sample was drawn of
feeding program recipients; another sample of those not reached by the
 
program was also drawn. (b) Extensive data were gathered on the

background of all respondents to 
 al~.ow for some of the more obvious
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sources of differences among these 
two groups of people. (c) An

analysis was conducted of the differences between the two groups (fed

versus non-fed) 
and the program's apparent contribution to those

differences. 
 (d) An analysis was also conducted among only those with
 more versus less exposure to the program. This was done in 
recognition
of 	the researchers' probable 
inability to anticipate every relevant
 
distinction between the two groups.
 

The 	research team concluded that if the fed- and 
non-fed analysis
agreed with the more exposure-less exposure one, 
 they could feel

confident about passing judgment on the program. 
When the analyses were
in 	disagreement, they used 
other facts at their disposal to see if a
sensible interpretation were possible including a grea. deal of 
factual

and impressioniatic data deliberately 
sought out for this purpose.

These two modes cf analysis--fed versus non-fed and more exposure versus
less exposure--provided the theoretical rationale for three types of
 summary judgments about feeding programs. Programs were assessed as
 
being of the following:
 

0 	 Effective--significant net effects were produced
 
according to both modes of analysis.
 

o 	 Probably effEctive--the two analyses did not agree and
 
additional duta were sought out to resolve these ambiguities.
 

" 	 Ineffecti',e--neither mode of analysis suggested any impact.
 

In summary, a ch.'ld feeding program may look favorable when people

in it are compared to those not reached by it. 
 It may also look good by
producing evidence of it: impact on those who have been in 
the program

for longer periods 
 of time compared to those with less exposure. The
researchers felt they zould only be confident of the 
 judgment about a
 
program where both criteria agreed.
 

These principles were operationalized using 
the beta weights to
derive a comparative 
ranking of school feeding programs based on the
relationship between program exposure and measures of impact. 
 To ensure
 
that conclusions would not be drawn 
from data that might be
substantially trivial 
or statistically insignificant, all of the

associations with a strength of less than +.10 
were treated as if they
were zero. 
 Any strong negative associations were treated as 
signs of a
badly defective program. 
 In effect, the beta weights reported for
school attendance tell the proportion of the variation in attendance
 
patterns of children 
that can be !tributed to feeding, assuming all

other factors in the model are held constant. It thus provides a single

result 
based on all of the data available instead of several results
each dependent on particular subgroups. 
 This allows the researcher to

work with fewer cases than would be needed for an alternative approach.
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Of the fifteen programs reviewed by the research team in the three

countries 
noted, three were judged as "effective on attendance" and tn
 
were considered "probably effective on attendance." The remaining two
 
were assessed as "ineffective on attendance."
 

Three other measures of impact were also used the study:
in

nutritional status for
(weight height), school performance and food
 
habits. Of the four measures impact, SFPs had their
of the most
 
pronounced effect on school attendance. Four schools, however, showed

negative results when comparisons were made with control schools, but
 
this was primarily due to very high attendance rates at those sites.

School children there attended about 98 percent on the average, making

it nearly impossible for the program schools to do any better.
 

Comments by principals concerning attendance tended to concur with

the objective 
data. Nearly all said they thought the SFP encouraged

children to come to school daily. Furthermore, some said that the food
 
also encouraged 
children to stay for the afternoon session instead of
 
leaving at midday.
 

In all three countries teachers had mixed reactions when asked

about the ability of the SFP to attract children. Many said that
 
attendance was already good and that the 
 SFP's impact was therefore
 
small. In Kenya, third grade teachers noted some effect, while first

grade teachers saw no impact. The authors suggest that this may well be
 
a function of greater attendance problems for older children. 
In
Colombia, where school attendance was already fairly high, it was
 
inferred that pressing reasons account for those who do not attend
 
regularly, particularly the need for child 
labor. These observations
 
lead the authors to conclude that it may be difficult for such

incentives as low-cost lunches 
 to make a significant difference in

Colombian school attendance. In the Philippines, they note, where
 
formal education is probably more greatly valued than in the 
 other two

countries, school attendance was already very high, making it difficult
 
for an SFP to have much of a general impact. In the case of Kenya,

school attendance 
was lower overall than the other two countries;

however, they assume that the use of school fees there (a practice since
 
dropped) meant that the financial burden of attending school probably

outweighed the value of the food incentive.
 

Retrospective attendance 
 records for the six-year period

(1968-1973) were obtained from principals each school.
at In most
 cases, no clear pattern of effects showed up when comparisons were made
 
before and after initiation of the SFP. However, three of the schools

did show favorable results when compared with 
the respective control
 
schools over the six-year period. 
All three also looked f;ivorable on
 
the basis of the survey analysis.
 

The researchers' 
 approach to measuring attendance encompasped

initial enrollment, dropping out and daily attendance. Of the three,

they found that daily attendance provided the most reliable information,
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while enrollment and dropout data were difficult or in some places
 
impossible to obtain. 

Daily attendance was measured in two ways. First, data were
 
obtained from teachers' records for the number of days individual
 
students were present at the school for the one-month period prior to
 
the survey, as a percentage of the total number of days school was in
 
session during the same period. This provided a measure of each child's
 
current propensity to attend school. 
Reasons for absences and distances
 
to schools, as reported by children and their mothers, 
were also
 
recorded. Second, the longitudinal information previously noted was
 
obtained from principals who were asked to provide records for the last
 
six years of average annual school attendance and enrollment, by grade
 
levels. This provided a measure of propensity to attend for each cohort
 
(grade) over a six-year period.
 

The researchers felt that the measurement 
of enrollment effects
 
demanded the gathering of data on potential enrollments so that these
 
could be related to actual enrollments. These data proved to be
 
impossible to obtain, however, in all three countries. 
 Problems of
 
defining school "districts," estimating school-aged populations,

estimating school capacities, and knowing enrollments of other schools
 
within the same geographic area, were insurmountable obstacles.
 

The team sought to draw conclusions about those traits that tended
 
to characterize the more effective programs. 
Among the variables they
 
examined were the type of feeding, the age of the program, how high food
 
fees were, frequency of interruptions to the program, whether food was
 
taken home, how many days per year the food was served, the sponsoring
 
agency, and annual estimates of per-recipient costs. Of all these
 
characteristics, they found several that seemed to distinguish the 
more
 
effective operations where "effectiveness" refers not only to school
 
attencance, but also nutritional status, school performance and food
 
habits (as measured through a student 24o-hour recall survey). These
 
traits include: (a) selectivity within the school as to which children
 
receive the food; (b) having a large number of feeding days per year

and few feeding interruptions; (c) havinG hot -lunches as opposed to
 
other forms of feeding; and (d) having loss food taken home.
 

Equally noteworthy are the factors Lhat did not seem to 
 make much
 
of a difference: the age of the programs, the food fees, program
 
sponsor or costs. The researchers' finding that selectivity within the
 
school makes a difference stems mainly from the variations in
 
nutritional status among children rather than differences in attendance.
 
If everyone at school receives an SFP-lunch, then both the more and less
 
healthy students get fed. The effect of the program is then muted
 
because it is more difficult to bestow nutritional status benefits on
 
relatively healthy children. However, this finding appears 
 to be
 
applicable to the nutritional status objective rather than to
 
attendance.
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The authors note that, in general, 
SFPs must be very carefully

targeted. Their data 
suggest that 	 are
programs more effective in

stable, poorer, rural areas. 
 They attribute this to the fact that in
such zones SFPs may be a relatively greater incentive for increased

attendance. A strong structural effect can operate in school 
 programs,

they surmise, 
so 	that a population of those on the borderline of their
 
own development scale--the poorer people among those 
who are able to

send children to school--are especially likely to benefit. 
 They also

found that the best predictor of student attendance was household
 
possessions. Children 
from the better off homes attended the most.

This provides additional support for the 
 notion that economically
borderline children may appear 
 to 	derive the most benefit from SFPs.

Interestingly, the next most potent predictor 
 for attendance was
nutritional statis which, 
of 	course, was intended to be influenced by

the SFP. 
It 	appears that when SFPs can impact on nutritional status 
a

useful synergy is created so that attendance benefits are also produced.
 

One of the most provocative insights 
from these studies in the
notion that 
models of working feeding programs implicitly reflect a
 
program planner's conceptions about the way an SPF should function. 
 If
this is the case, then ineffectiveness is probably due to a lack of fit

between the assumptions inherent in the design of 
the effort and the
actual conditions found in the field. 
The use of path analysis provides

a means to test 
this reasoning by examining where the largest number 
of

"incorrect paths"--a 
shorthand term for unanticipated cause-and-effeut
 
linkages--appear. 
In this three country SFP analysis, Colombia showed

the greatest number of "incorrect" paths, while Kenya showed the lowest.

This leads the investigators to conclude that the theoretical model for
 
school feeding is better suited to less developed areas.
 

The major strengths of this work includes the following:
 

o 
the use of multiple sources of data--Survey research and
 
analysis of retrospective records were incorporated into the

study design. Interviews with children, their mothers,

teachers and principals permitted access 
to both factual and
 
impressionistic data.
 

o 	the collaboration with host country researchers in each of
 
the three field sites.
 

o 
the use of a conceptual model together with appropriate

statistical methods to facilitate identification of causal
 
linkages and important ecological considerations related
 
to program effectiveness--Path analysis allowed the

researchers to assess the relative impact of a complex package

of variables on attendance. The methodology also enabled the

researchers to account for sources of differences among
 
programs, sites and participants.
 

o 
the use of multiple attendance measures--Data were gathered
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to determine the child's current propensity as well as the
 
cohort's longitudinal propensity to attend school.
 

o 	the use of two different modes of analysis to assess
 
effectiveness--Comparisons were made between both the fed
 
versus non-fed and the more exposed versus less exposed.

Only when agreement between these two levels of analysis was
obtained, did the program receive an "eiffective" rating. When
 
a beta weight above +.10 was obtained on one but not both
 
measures, additional impressionistic data were gathered and
 
a "probably effective" rating was assigned.
 

In 	light of this impressive array of strengths, it is especially

important to note the study's weaknesses. 
 These include the following:
 

o 
the failure to examine differential impacts within schools
 
for boys versus girls, more distant versus less distant
 
students, and younger versus older children;
 

o 	the relatively small number of SFP sites (five) in each
 
country;
 

o 	the lack of a satisfactory solution to the problem of
 
gathering enrollment ratio data;
 

o 
the lack of an analysis that takes seasonal variation in
 
attendance patterns into consideration;
 

o 	 an incomplete explanation of the specific criteria and 
processes used in selecting the control sites; and 

o 
the predominantly cross-sectional nature of the data which
 
consequently fails to provide any insight into longitudinal
 
changes.
 

It 	should be noted that Cotten's analysis of the SFP 
in Haiti
discussed earlier in 
this section is, in large measure, an attempt to
address the latter shortcoming by applying much of the methodology

by the Checchi team in a longitudinal fashion. 

used
 
This work by Cotton


points up the study's greatest strength: the applicability of its basic

methodology to new inquiries on the impact of SFPs. 
 As 	the number of
applications grows, a more fruitful body of litera ure on 
the topic will
 
undoubtedly emerge.
 

What then can we conclude from the six comparative studies reviewed

here? 
 Together, the accumulated research suggests that SFPs may be most
effective in meeting their attendance-related objective in settings

where attendance is not already high 
 and where children come from
relatively low SES backgrounds. In such cases, feeding may indeed be an
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incentive. Several of 
the studies also point to the need for .program

regularity to achieve 
an impact on children's school-going habits.
 
These findings have serious implications for targeting both to need and
 
the probability that program regularity can be maintained.
 

In 	general, the methods used in the Checchi 
team's work can and

should be applied to other comparative studies although provision to
 
address the weaknesses noted earlier should be made.
 

Other broad guidelines for conducting comparative studies to assess

the impact of SFPs on attendance and enrollment include the following:
 

o 
The ration size served at the actual sites under analysis

should be determined, and the impact of alternative ration
 
sizes should be assessed. In this same vein, the impact of
 
snack versus hot lunth programs should also be measured more
 
systematically.
 

o 
Tested, culturally relevant and observable indicators of
 
family and community background must be incorporated into the
 
study design. These are especially important in comparative

studies so that the interpretation of differences between fed
 
and non-fed schools occurs within the appropriate context.
 
Such differences must be systematically introduced into the
 
analysis along with the many socioeconomic factors that might
 
influence attendance.
 

o 	Survey instruments should be used that are relatively short
 
and simple. It is clearly preferable to work with a
 
small number of well measured variables than many variables
 
captured unreliably or invalidly. Multiple sources of data
 
also enhance the measurement of key variables.
 

o A variety of sites and settings within a country should be
 
evaluated so that a realistic picture of how the program
 
operates can be obtained.
 

o 	Quality controls for record-keeping systems should be
 
developed and installed so that attendance and program
 
participation data are useful.
 

o 
A longitudinal or time dimension should be incorporated into
 
study design through repetitive site or cohort measurements.
 

o 	It is necessary to determine the total months during which the
 
individual has actually been participating in the SFP.
 

o 	Suitable methods for calculating enrollment ratios must be
 
devised. This primarily involves a procedure for assessing

cohort size. Local birth rates as 
captured through church
 
records, birth certificates or interviews with midwives and
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clinic personnel could be discounted by reasonable estimates
 
of 	infant mortality rates and out-migration patterns. Or,
 
alternatively, a household sampling procedure might be used.
 
School districts could be empirically set by using mapping
 
techniques to define the geographic area from which the school
 
has drawn students over a five-year period.
 

o 	The differential impacts of SFPs should be included on any
 
assessment of program effectiveness. In particular, analysis
 
should be focus on whether girls proportionately derive any
 
special benefit. If, for example, SFPs act as a greater
 
incentive for girls to enroll and attend, this finding may
 
have significant implications for population programs. This
 
is because of the strong positive relationship that normally
 
exists in ldc's between a women's education and fertility.
 
Likewise, given the very strong positive relationship that
 
also normally exists between a women's education and the
 
educational attainment of her children, special impact on
 
girls may have long-term, cross-generational significance for
 
future enrollment ratios and attendance rates.
 

o 
Care should be taken in selecting an appropriate level of
 
significance to measure differences between fed and non-fed
 
schools. The need to guard against accepting false null
 
hypothesis (the case where researchers conclude that the
 
program makes no difference when indeed it does) must be
 
weighed against the need to accept the null hypothesis when
 
it is true (the case where researchers conclude the program
 
makes no difference and, in fact, this is precisely the case).
 
Using more than one level of significance for interpreting
 
findings may be helpful in this regard. Where findings are
 
significant at both the .20 and .05 levels, there can be
 
little doubt about their validity. Yet, a finding only
 
significant at the .20 level may be Justifiably (albeit
 
tentatively) accepted if impressionistic data gathered from
 
interviews and observations suggest that a program ought to be
 
given the benefit of a doubt. Re-evaluation or longitudinal
 
assessment should be conducted, however, to clear up these
 
ambiguities over time.
 

o 	The impact of SFPs on attendance and enrollment cannot be
 
completely measured without longitudinal data on drop-out
 
rates. 
 If such programs reduce the variance for attendance
 
and help stabilize enrollment (as suggested by some of the
 
research), we should expect to see a change in drop-out
 
rates as well. Since school desertion is one of the greatest
 
obstacles to the efficient functioning of educational systems,
 
this potential benefit from SFPs needs to be examined most
 
carefully.
 

o 	The contextual factors that contribute to program regularity
 



-29­

need to be identified and accounted for in future research
 
efforts perhaps through multiple regression prccedures. Urban
 
areas, for example, may be more likely to have .fficient
 
programs because of their accessibility. They may also
 
attract relatively better off students than inefficient,
 
rural, deprived areas. 
 Thus, impact differences between
 
regular and irregular programs may be less related to
 
efficiency than SES.
 

In summary, comparative studies such as 
those conducted by Checchi,

Inc. hold 
out the promise of an increased understanding of what makes
 
programs work in a variety of settings. However, the design of these
studies must be based 
on a thorough understanding of both the
 
differences and similarities among the being
sites compared. Where
 
resources 
 do not allow for such differences to be accounted for through

fairly complex statistical procedures, retrospective or prospective

analyses are probably preferable.
 

3. Non-Comparative Studies. Eight studies covering 
 eleven

different countries examined the impact of SFPs 
on attendance and

enrollment using primarily impressionistic data from
drawn teachers.
 
Most of these studies failed to 
 provide systematically for control
 
groups. 
Likewise, data are neither retrospective nor longitudinal. 
 The

major contribution of 
these studies, consequently, is limited to what

they have to say about the conventional wisdom concerning SFPs rather
 
than the insights- they contain regarding methodology or impact.

Significantly, seven of the eight noted a positive 
programmatic impact

on attendance and enrollment, 
 while only one drew mixed conclusions.
 
Because of their methodological imprecision, they are 
given relatively
 
cursory review here.
 

In 1981, 
the Food for Peace program in Ghana was evaluated by a
team, including members 
from Development Associates, USAID/Ghana, the
 
Ghanaian Ministry of Health and several Ghanaian 
nutritionists serving
as consultants (52). Included in their study were elevin SFPs. 
 Program

managers and teachers reported that more children attended when there
 
were meals and- that illness was lower. 
 They also felt children were

able to pay greater attention to their 
lessons, thus facilitating

learning. Teachers often noted that many of the children came to school
 
without breakfast and that without the lunch it would be 
 difficult for
 
them to study.
 

Sites were selected to 
 approximate proportionate stratifications
 
based on political region, rural-urban differences, program type,

sponsoring agency and number of recipients. Three weeks were spent in

the field. All data relating to attendance and enrollment were gathered

through interviews of school personnel only.
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Gorecki's 1978 study of an SFP in Honduras 
 (40) presents

conclusions that are similar to 
those for Ghana in both their nature and
 
derivation. 
She reported that 97 percent of the 53 teachers interviewed
 
agreed with the proposition that school snacks increased attendance. It
 
should be noted, however, that all teachers stated that in general

morning attendance was always higher 
 than in the afternoon with or
 
without a snack program. The majority also believed that the snack 
was
 
often the child's first meal of the day, especially among poorer

families. Another prevalent teacher opinion was that 
 the children
 
slowed down in the mid-morning and that the snack helped increase their
 
attention span.
 

The sample for this study was divided into large and small schools,

using an enrollment of 100 as the dividing point. 
 This was done to
 
increase the chances of selection for the larger, often urban schools.
 
In total, 21 schools were surveyed.
 

The 1977 study done by Clapp and Mayne, Inc. on the SFP in
 
Honduras (22) coincides with Gorecki's findings. 
Means to assess impact
 
on attendance included the review of subjective opinions expressed by

teachers, 
an analysis of school attendance on the morning and afternoon
 
sessions of corresponding periods and a before-after comparison of
 
schools with and without an SFP.
 

The researchers found that 73 percent of the 51 
 teachers believed
 
that SFPs were instrumental in stimulating better attendance at school.
 
Several respondents noted that was
there better attendance in the
 
morning, when the food was served than in the afternoon. The supporting

data with respect to this observation, however, were drawn from only two
 
schools and are inconclusive.
 

In terms of a direct impact of the meal on attendance, the team
 
secured one example of a school where the food had been served and was
 
discontinued, and another where the program began only the year 
 before.
 
In the first instance, attendance appeared to increase and then drop

again. In the other, enrollment increased from 276 to 320 when the 
 SFP
 
was introduced.
 

None of the findings presented in the report was supported by

statistically valid sampling procedures and an adequate number of cases.
 
Virtually all potentially intervening variables are not accounted for in
 
the research design.
 

Three studies evaluate the impact of SFPs on attendance and
 
enrollment in India (9, 10, 24). 
 They all involve the collection of
 
impressionistic data and the analysis 
of qualitative aspects of the
 
program. All likewise concurred that SFP positively influenced
 
enrollment and attendance. One of the studies (10), for example, found
 
that 73 percent of the teachers surveyed believed the program led to
 
increased enrollment or attendance. Another (24) reported that all
 
subjects interviewed--including governmental officials, CARE personnel,
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teachers and parents--believed that the food 
served as an attendance
 
incentive for both children and their parents.
 

The 1981 evaluation of Food for Peace Programs in Upper Volta 
 (49)
also included information 
on school enrollments and absenteeism drawn

from interviews with school directors. 
The authors report that at many

schools the directors felt that the SFP provided an important motivation

for attendance. However, at several 
others, the directors said the
desire for 
 schooling was high and attendance was good even without the
additional incentive of a school lunch. 
 Teachers also reported that the
 
program improved children's attention span, especially in the afternoon.

While there is little hard evidence in support of the program's impact,

the 
 school directors' remarks about the marginality of the program when
attendance is already high is consistent with the findings of Blumenfeld
 
for the Philippines and the Checchi three-country survey.
 

An eight country global assessment of the Food for Peace 
programs
of Colombia, 
 Dominican Republic, Ghana, Indonesia, Malaysia, Morocco,

the Philippines and Sri Lanka was undertaken by Checchi, Inc. 
 in 1972
(21). 
 With respect to SFPs, the researchers found that there was little

conclusive evidence to support the 
 notion that the programs have a
long-term positive impact on nutritional status, learning receptivity or
attendance of children who 
 are 
 in school. In the eight countries

sampled, 
the only evidence available 
to the team was in the form of
teacher judgment. Most respondents reported that children 
appeared to
be more alert or active when they received a meal or snack. 
 The authors

rightfully note, however, that more research 
is necessary before any
positive correlation between SFPs and improved attendance or performance

can be made. This judgment 
is based not oi, the presence of
contradictory data, but 
on the lack of firm support for the program's
 
hypotheses.
 

4. Determinants of School Attendance and Enrollment Studies.
 
Unlike the other research reviewed thus far, the two studies included

here do not deal specifically with the impact 
 of SFPs. Rather, they
represent an to
attempt examine the interrelationships among a wide

variety of SES-related variables. Included 
in the analyses are
important insights into 
why some childr.en are likelier than others to
attend school. They also deal very specifically with how school
 
enrollment is influenced by nutritional status.
 

Malnourished Children of the Rural Poor (4) describes the 
 findings
of the 
Berkeley Project on Education and Nutrition. The overall work,
published in 1981, presents findings on: 
 (a) the effects of nutrition

and 
 health on school participation and performance; (b) the
relationship between literacy and agricultural productivity; and (c)
the relationship between 
women's education and family size. 
The data
base for these analyses came from two related 
research projects. The

first was a longitudinal study done by the Institute for Nutrition in
Central America and Panama (INCAP) and funded by the National Institute
 

http:childr.en
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of Child Health and Development between 1969 and 1978. 
 The other was

done by RAND (through Rockefeller Foundation funding) in 1974-75. The
earlier projects involved the collection of data in four eastern
 
Guatemalan villages on physiological, nutritional, socioeconomic and
psychological variables, where particular 
attention was paid to

interactions among types of variables. The Berkeley team 
used the

wealth of material amassed to conduct additional analytical studies.
 

The investigators found that in Guatemala, decisions 
to enroll a
child in 
school appear to be affected by parents' need for the child's

help, by parental perceptions concerning the value of schooling 
and by
the child's apparent competence. In the one village where work for

children was readily available and where parents' educational background

was 
relatively low, school enrollment was affected positively by family
affluence but not by apparent differences in the child's weight, height

or verbal proficiency. In the other villages, where parents had

relatively more education and work was 
 not so readily available for
 
children, the factors of height and verbal performance at age seven were

positively and highly significantly related related to school
 
enrollment.
 

When family economic groups were separated, it was found that for

children of semi-subsistence 
farming families decisions on enrollment
 
appear to be positively determined by affluence of parents, size of
child, and by the child'a position in the family. Children born earlier

in the family order were more likely to attend school than those with

older siblings. In general, the researchers concluded that when

economic and family background factors were held constant, size and

health of children acted as independent, positive determinants of
children's school attendance and performance. Size of child is, in
 
effect, a proxy for prior nutrition.
 

There are several implications of these findings 
for SFP design.
First, it seems likely that where the need for child 
 labor and

availability of employment opportunities for children co-exist, SFPs are

likely to act as incentives for school attendance only when the ration
size is large enough so that feeding can be viewed by parents as a

significant income transfer program. 
In such circumstances, it might

even be desirable for children to take part of the ration home,
 

Second, the impact of any SFP 
 seems to be the function of an

interaction between the environment in which it operates as well as

features incorporated into its design. 

the
 
To have an impact on attendance
 

or enrollment in a very 
marginal community, an SFP must incorporate

special design features that may not be needed 
 for a borderline

community. And, once a threshold is crossed (as in the case of Colombia
 
or the Philippines), impact on enrollment or attendance is likely to 
 be
 
relatively small.
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Third, the Berkeley team found very different patterns of school
 
enrollment 
 for boys and girls with girls' work in the household being

highly valued and therefore serving as a significant disincentive to
 
school enrollment. This tends to suggest, once again, the need to look
 
at differential impacts of SFPs on attendance between 
boys and girls.

Even relatively small overall enrollment gains may be highly significant

if new female enrollment accounts for much of the change.
 

Finally, the finding that size 
and health of child act as
 
independent, positive deterninants of children's school attendance and

performance has important ramifications for SFPs. Since size is a proxy

for nutritional status, this suggests that where SFPs can be designed to
 
have an impact on nutritional status, impact on attendance and

performance will also be achieved. Thus, proper targeting and the
 
provision of an adequately sized ration become design issues not only

related to changes in nutritional status, but to attendance and
 
performance outcomes as well.
 

A second study to demonstrate the negative effects of malnutrition
 
on school enrollment and grade attainment is Moock and Leslie's 1982
 
work in the Terai region of Nepal (64). Their research involved a
 
population of approximately 400 school-aged children from subsistence
 
farm families as part of a follow-up study initiated by the World Bank
 
to investigate the relationship between schooling and various dimensions
 
of rural development. Earlier research by Jamison and Lockheed (1981)

found that important determinants of school enrollment were sex 
(with

boys much more likely to enroll), caste, parental schooling, and the
 
presence of "modern" attitudes.
 

With respect to school enrollment, the purpose of the analysis 
was
 
to determine how individual, parental, household and community variables

affect the probability of a child's being enrolled in school. 
 The
 
researchers found that older 
children were significantly more likely

than younger children to be in school. Both height-for-weight and
 
weight-for-height (but not a third nutritional status variable,

hemoglobin level) also contributed positively and significantly to the
 
probability of a 
child's being enrolled in school. Height-for-age, a
 
measure of chronic malnutrition, appeared to be a better predictor 
than
 
weight-for-height, a measure of acute malnutrition and, in fact, was the

best single predictor of whether or not a child was enrolled in 
school.
 
The influence of the nutritional status variables appeared to be greater

for boys than for girls.
 

The statistical relationship between nutritional status and
 
enrollment remained strong when additional variables were entered into
 
the analysis as controls. Four background variables were also found 
to
 
have significant direct effects on the probability of a child's
 
enrollment in school: father's schooling, farm size, income 
 from rice

and wheat, and membership in a low-status caste. Farm size exerted a

negative influence that seemed to be greater for children 
whose height

for age fell in the normal range than for stunted children whose
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potential contribution to farm production is probably smaller.
 

These findings are consistent with those of the Berkeley team's.

Once again, 
the need emerges for an SFP to be both an effective income
 

determinant of school enrollment and performance depends on the general
 

transfer scheme and sufficiently nutritious so that it influences 
height-for-weight and height-for-age measurements. 

Moock and Leslie note that the importance of height as a 

level of nutrition in the population. In an impoverished environment,

height is a good indicator of an individual's long-term nutritional
 
status.
 

This study, along with the Berkeley work, adds to the evidence
supporting the view that efforts to improve child nutritional status may

have educational 
 as well as survival and health benefits. The
 
implication for 
SFP design is that programs that are most effective in

improving nutritional status, are also most likely to 
 be effective in
 
improving enrollment and attendance.
 

5. Other Relevant Studies: 
 the United States. Yo conclude this

literature review on the impact of 
SFPs on school enrollment and
 
attendance, three studies conducted in the U.S. 
will be briefly noted.

All three found no positive relationship between feeding and attendance
 
or enrollment. 
 Their inclusion here is mainly to highlight the breadth

and scope of research in this field as well as 
to emphasize once again

the need for appropriate targeting, longitudinal research and care in
 
reaching judgments about program effectiveness based on incomplete or
 
inadequate comparisons.
 

Lieberman's 1967 evaluation of a ghetto 
school breakfast program
(60) -involved a comparison between two adjacent elementary schools, only
one of which was fed. Interviews were held to gather dietary and social
 
data, and student attendance and performance records were reviewed. In

addition, physical, anthropometric and psychological tests were
 
conducted on the sample which included third through sixth graders.

Lieberman's major findings can be summarized as 
 follows: (a) average
nutrient intake as reported by students was similar at both schools;

(b) there were no significant differences in student height and weight

between the two schools; (c) no significant differences in attendance

existed between the two schools; and (d)no significant differences 
 in

student performance existed between the two schools.
 

Although this work was longitudinal, the time span was probably too
short to detect any program effect. 
Much more significant, however, is
 
the fact that the program was not serving students who showed signs 
of

malnutrition. This inadequate targeting undoubtedly influenced impact.

Furthermore, the researcher did 
 not attempt to control for student
 
participation in other SFPs available at the same site, thereby making

it difficult to generalize from these research results.
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Fellers' 1967 research (cited in 67 and 68) examined the effect 
of
school breakfast programs on school grades and drop-out 
rates.
Participants and non-participants 
were found to have similar final
grades and no differences in drop-out rates. 
 The sample included 198
participants and non-participants drawn from 
the tenth grade of one
school. At the 
 end of the school year, a comparison of grades and
drop-out rates was made. 
 The methodology did not control fir program
exposure (no records were 
 kept on the number of servings received by
each child) although it was clear that 
 not all children participated

equally. Furthermore, data drawn over the course of one school year

seem inadequate when gauging drop-out behaviors.
 

A different kind of comparison was undertaken by Koonce in7. 1972(cited in 67 
 and 68) in attempting to detect differences between
children who received both breakfast and lunch at school and 
 those who
 
were served 
only lunch. Children who participated in neither program
were also included. The sample included 60 children from first to third

grades. The attendance portion of the study involved the review of
school records. No difference was found 
 with respect to absenteeism
 
when the two participation groups were compared to each other and with
non-participating students. 
The researcher, however, 
 did not control

for frequency of program participation and limited the study to a very
small number of subjects. Furthermore, data on attendance was drawn
 over a three-month period. 
 This may be too short to capture attendance
 
trends.
 

In summary, the three studies 
cited here capture some of the
methodological problems inherent in the
examining attendance-

enrollment-related impacts of school feeding: 

and
 
the need to control for
 program 
exposure, SES and seasonal variations as well as the difficulty


of discerning long-term effects (particularly on drop-out rates) without
longitudinal 
 data. As a result, their findings must be treated as
inconclusive. They do tend, 
 however, to the
support observation

advanced 
by Checchi, Inc. in its three-country study of SFPs. 
 The
Checchi researchers noted the increasing likelihood of "incorrect paths"
where schooling is nearly universal. Perhaps the situation in the
U.S.--even in its relatively poorest communities--is not sufficiently

precarious 
 for SFPs to influence attendance, enrollment or drop-out

behaviors.
 

6. Conclusions, Do SFPs make a difference with respect to 
 school
attendance and enrollment? The most appropriate answer seems to be that
they probably do when there is 
a good fit between the SFP design and the
environment in the
which program operates. 
 In many cases, however,
judging from the literature, the fit may not be present or the 
 evidence
 
to support it is inconclusive.
 

Perhaps the most interesting conclusion one 
can draw from the 22
studies discussed in this review is that, general,
in the most
rigorously designed studies are also, as a group, the least 
 conclusive.
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The impact of SFPs on attendance and enrollment stems from a complex set
of assumptions and relationships among many variables that 
 are neither
linear nor clearcut 
in many cases. It is, therefore, not surprising
that a consistent pattern does 
 not emerge from an analysis of the
research done in this area. 
 There is a need for a conceptual model that
can explain these relationships for variety
a of environments. 
 If
nothing 
else, the major finding one reaches when looking at the body of
literature as a whole is that 
SFP impact is a function of program
ecology. 
 Yet, we do not have ciisp guidelines to aid us in formulating
policy for a variety of ecological settings.
 

Several of the attendance studies seem to 
 support the view that
SFPs work in
best poor, stable, rural areas. 
 They seem to be less
effective when the poverty is abject and the neer' 
for child labor is
great. However, alternative designs 
that stiess the income transfer
potential in SFPs might alter this pattern.
 

Our picture of how 
SFPs operate on different segments of the
population is incomplete. 
Are older or younger stuidents more likely to
remain in school because of an SFP? 
How does impact for boys differ
from girls? If
we had a better picture of differential impact, it would
be possible to alter program designs accordingly. For example, if the
enrollment ratio 
of girls is significantly lower than for boys, and if
program planners were particularly interested 
in closing this gap
(perhaps because of their 
awareness of a 	 education
how mother's
influences fertility and the health and education 
prospects of future
generations), it might 
 be 	advisable to consider alternative means for
targeting programs to girls. 
This might include a larger ration for
girls, different eligibility requirements for and
boys girls, and
different messages to parents about the progr'= and its benefits.
example illustrates why additional 
This
 

resectn~h is needed about
enviornmental factors influence program 	
how
 

impact. If such a body of
knowledge existed, program designers 
 could put together the right
package of features 
 to achieve desired outcomes. The findings we
currently 
have at our disposal do lrad to a few design recommendations.
 
These include the following:
 

o 
In very marginal communities, SFPs must be designed as both
 an income transfer scheme and as a nutrition supplement for
enrollment and attendance benefits to occur.
 

o 	In general, it appears that those SFPs with the greatest

impact on nutritional status will also be most effective in
 
improving attendance.
 

o 
Program regularity (or efficiency) is critical to the success
of any effort to increase enrollment or attendance through
 
an SFP.
 

o 
Parents must be made aware of the program and its benefits

for the full potential impact on attendance and enrollment
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to bc achieved.
 

With respect to methodology, both retrospective and comparative
studies show 
great promise when contextual variables are accounted for
in the research design. The sociological path analysis used 
by Cotten
in 
Haiti and the Checchi team in Colombia, Kenya and the Philippines is
especially promising in terms of the insights it 
can offer when applied
longitudinally. In general, care must be taken when doing either kind
of study to 
use multiple measures to gauge both program participation
and impact. For comparative studies, the systematic biases introduced
by targeting must also be accounted for in the research 
design. These

biases sometimes operate to favor affluent schools, while in other cases
the opposite is true. 
 Finally, for both types of studies more attention
needs to be focused 
on how SFPs alter drop-out rates and seasonal
 
variations in attendance.
 

In the following chapter the impact of SFPs on academic performance
and cognitive development is examined. 
We will once again be confronted
 
with evidence that suggests that impact is 
most decidedly a function of
both program characteristics 
 and the environment in which the SFP
 
operates.
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Chapter III
 
A Review of the Literature:
 

Cognitive Development and School Achievement
 

This chapter will focus on three categories of research that 
are
useful in assessing the actual and potential impact of school feeding
programs on the cognitive development 
and academic achievement of
participating students. 
 The first type of study analyzes the
relationship between diet 
 and cognitive development. This body of
research suggests that 
 the level of a student's cognitive performance
is, in part, a function of the adequacy of his diet. 
 The importance
these 
studies is that they establish a theoretical 
of
 

and empirical
framework for a major claim made by advocates of SFPs, namely that 
 when
such programs provide undernourished participants with an adequate diet,
cognitive development outcomes can 
 be reasonably anticipated. These
outcomes would include improved 
test scores, decreased repetition of
grades, and, to the extent that school desertion is in part 
 a response
to academic 
difficulty, decreased drop-out and absenteeism rates.
level of an individual's educational attainment 
The
 

is closely associated
with a raft of development concerns 
including worker productivity,
family health/nutrition status, income, fertility rates, 
 propensity to
modernize and risk-taking. 
 Thus, the SFP that demonstrably promotes
improvements in students' academic performance and cognitive development
is, from a developmental standpoint, potentially quite significant.
 

The second category of studies 
to be reviewed in this chapter
analyzes the relationship between SFP 
participation, and cognitive
development in ldc's. 
The purpose of the first group of studies is to
test the linkage between food in and
intake general cognitive
development. 
 The second set of analyses permits us to test this same
linkage in the context of an SFP operating in a developing country.
 

The final group of studies to be examined analyzes the relationship
between SFP participation 
and cognitive development in industrializednations. 
In the previous chapter, it was argued that the ecology in
which 
an SFP operates significantly influences the nature and extent of
program outcomes. It is in keeping with this line 
of reasoning--which
appears valid 
 for outcomes 
 related to school attendance and
enrollment--that 
 the distinction between 
developed and developing

countries has been introduced.
 

l. Studies on the Relationship 
Between Diet -;dn____Cgniiv
Development. The Nutritional Academy of 
Sciences was asked by the
President in 1979 to determine what the research community could 
do to
alleviate world malnutrition. 
In response to this invitation, a study
team was formed and research objectives were identified. Investigation
of the relationship between food 
intake and function was given the
highest priority due to the consensus achieved in support 
of the view
that malnutrition affects human capacities 
and behaviors in ways
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inimical to societal development.
 

Subsequently, AID, in 
an effort to advance such a research program
further, asked the Committee on International Nutrition Programs of the
Food and Nutrition Board, National Research 
Council, to convene a
workshop (held 
in July 1977) to identify the major functional areas to
be investigated. Eventually, five were selected, including 
 three 

are relevant to the present study: 

that
 
work output, cognitive function and
 

social/behavioral function.
 

In 1978, the University of California, Berkeley, awarded
was
planning grant a
by AID to establish a collaborative research program in
these areas. in partial fulfillment of this contract, 
 the University
published a report in 1980 (8), 
that summarizes the state of knowledge
concerning how varying 
levels of food/energy intake affect 
 the

individual's ability to function in society.
 

With respect to cognitive development and social functioning, the
report noted 
 that mild-moderate malnutrition acts synergistically with
social-environmental 
 factors 
 to affect 
 cognitive function.
Experimentally, 
however, it is difficult to separate the specific
contributions of each. 
Most of the reports relating malnutrition with
cognitive 
deficits come from animal research (particularly rat studies)

and neurobiological 
evidence. Mildly malnourished primates do not
demonstrate primary learning deficits 
but they do show passivity,
apathy, shortened attention span, and failure to acclimate themselves to
repetitive stimuli. Studies 
on preschool and school-age children are
consistent with these findings, further suggesting that malnutrition may
be associated with deficient performance of tasks involving short-term
 
memory and attention.
 

With respect to activity, the report notes that is
very little
known about the relationship between 
food intake and the ability to

perform work. However, some evidence from studies 
undertaken in
Guatemala 
suggests that increased caloric intake affects work output
positively. There is no doubt that 
severe nutritional deficit restricts
 an individual's ability 
to work. Individuals with mild to moderate
deficiencies, however, appear to 
 perform at some "adapted" activity
level. 
 For example, one adaptation to caloric restriction appears to be
 
an increase in resting or quiet activities.
 

A background paper on nutritional status and cognitive functionning
by Riciutti and 
Brozek appears as an appendix to this report. 
 The
authors consider cognitive function to include memory, learning, problem

solving, language acquisition and use, and abstract thinking. 
They note
that because of the interaction between undernutrition and the adverse

social and environmental circumstances in which it occurs, evidence of a
direct causal relationship between 
mild-moderate undernutrition alone
and impaired intellectual competence not
has yet been established.
 
Consequently, they argue, one 
 of the major issues to which future
research should 
be directed is the question of how mild-moderate
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malnutrition and sociocultural, economic 
and otiie:r environmental
 
influences combine 
in affecting mental development and cognitive

capacity. One important aspect of this question 
is whether the
 
consequences of mild-moderate malnutrition and of improved nutritional
 
status due to supplementation vary as function
a of an individual's
 
social and physical environment. 
 Recent research on severe malnutrition
 
is cited by the authors to suggest that the effects of supplementation
 
are greater in "unfavorable" environments than in "supportive" ones.
 

Riciutti and Brozek point out that in 
research on undernourished
 
children, cognitive assessments have tended 
to be global, composite
 
measures that rely heavily on IQ measurement. They conclude, however,

that such assessments are likely to add relatively little new
 
information into the ways in which nutrition and cognitive function 
are
 
related. 
 They posit that measures of specific cognitive processes hold
 
out greater promise for obtaining useful data. Among the processes

singled out for special consideration are: ability to mobilize and
 
maintain attention; memory (both the acquisiton and retention 
phases';

behaviors for exploring and information-seeking; reaction to stimuli;

the child's acquisition of language; and the child!s progression

through "stages" in the structure of thought (i.e., along the lines of
 
the Piagetian model).
 

There has also been little research to date on other processes

underlying intellectual performance and 
 their relationship to
 
malnutrition. These processes include ability,
sensory (psychomotor

function, 
 speed of response, activity level and motor coordination) and
 
temperament (apathy vs. 
striving, emotional stability, aggressiveness,

impulse control, attitudes and responses to stress). These processes

all involve maturation and change. 
Therefore, serial measurements will

likely provide more useful answers to how nutritional status and

behavior interact than measurements obtained at a single point in time.
 

Three other 
 appendices to the Berkeley collaborative research
 
report provide excellent literature reviews on malnutrition and the

acquisiton of competencies related intellectual
to development and
 
learning (Riciutti; Ratoosh; Barrett 
and Radke-Yarrow). Ricuitti,

summarizing many of these studies, notes that it is generally well known
 
that protein-caloric malnutrition 
 (PCM) may lead to substantial
 
impairment of physical 
growth, including altered brain development,

particularly if the nutritional deficits are early, severe, and long

lasting. It also is the case 
that children who have experienced PCM

tend to show reduced levels of intellectual development and school
 
performance. However, the research of the past decade has shown that it
 
is extremely difficult, if not impossible, to evaluate the independent

effect of malnutrition as such on mental 
development, apart from the
 
influence of various adverse 
social and environmental conditions
 
typically associated with malnutrition and capable of having a

substantial impact on children's intellectual development in their own
 
right. There has thus been a tendency to move away from the assumption

of a direct, 
 causal relationship between early malnutrition, altered
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brain development, and impaired intellectual functioning mental
or

retardation. Rather, there is increasing acceptance of the view that
malnutrition must be examined in the environmental context in which it
 occurs and treated as one of the contributing factors leading to
sub-optimal mental development. This is particularly true in the 
 case

of early, severe and prolonged malnutrition. The effects of
mild-to-moderate, chronic undernutrition 
on intellectual development,

however, are less well understood.
 

Several recent studies reflect this growing 
 concern for
understanding how malnutrition and various aspects of the child's social

environment may 
interact in combination to influence psychological

development synergistically. These investigations have particularly

sought to 
 obtain estimates of the independent contribution of
nutritional versus socio-environmental factors 
on cognitive development.

Most studies employing this analytic approach typically find that simple

indices of nutritional status (e.g., height, weight, hemoglobin count)

and of socioeconomic factors 
are positively correlated (r's in the .20's
to .30's), with correlations of about the same order of magnitude being

found between each of these predictors and measures of intellectual
 
competence. Regression 
analyses tend 
to show that both social factors

and nutritional 
 history make some independent contribution to

intellectual competence, 
with the percentages of variance attributable
 
to each source varying substantially from study to study. In

Richardson's study (1976) of six-to-ten-year old Jamaican boys, for
example, 29 percent of the variance was 
 attributed to social factors
 
versus 5 percent for severe early malnutrition. On the other hand, work
by Christiansen, et al. (1974) on Colombian children ranging age
in

from six to thiry months attributed 
 18 percent of the variance to

social factors and 32 percent to nutritional status. Regardless of 
the

precise contribution of each 
category of variable, it has become
increasingly apparent, however, 
on the basis of both human and animal

studies, that a developmentally facilitative 
social environment may

substantially attenuate or 
 even prevent the potentially unfavorable
 
consequences of severe
early, malnutrition. 
 Work by Richardson,

Lloyd-Still et al., 
and Levitsky (see 8: pp. 272-273) is particularly

relevant in this regard. Winnick, et al., 
for example, related the IQ's
and school achievement scores of adopted 
Korean children in American

homes to 
 the degree of early nutrition as indexed by height and weight

before age two. They 
found that the children's new, enriched

environments led to significantly improved cognitive development.
 

Research findings suggest that 
 the malnourished child's

interactions with 
his environment make 
him less likely to seek out,
utilize and respond to available opportunities for learning 
and social

interactions. Although 
in the late sixties and early seventies it was

assumed by many researchers that the 
 brain changes produced by
malnutrition 
led directly to an impairment of learning, which was often

irreversible, more recent studies have led most investigators to abandon

this position. Currently, the most 
widely accepted hypothesis is that

malnutrition exerts 
its major influence on behavioral competencies
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through dysfunctional 
changes in attention, responsiveness, motivation
and emotionality. rather than through a more direct impairment of 
basic
ability to learn. 
 This situation implies quite hopeful prospects for
reversibility or remediation (e.g., through an SFP 
with a cognitively
oriented component 
attached to it), since it is possible to manipulate
the child's environment--particularly the school 
segment--to make his
interaction with 
it more intellectually facilitative. 
 Ratoosh, in his
analysis of research related to nutrition and psychological development,
goes one stcp further and 
 argues that empirical evidence drawn from
current research supports the view that improvement of a child's diet
alone can lead 
only to small changes in cognitive and social
development. Meaningful change in this area only 
occurs when dietary
change is accompanied by enrichment of 
the child's psychological and
social environment (8: 301). Richardson's work, for example, indicated

that malnourished 
boys differed significantly from the comparison boys
on a number of unmatched but 
 relevant variables (see 8: 305). He
concluded that emphasis needs 
 to be shifted away from nutrition as a
primary cause of impairment t a broader concern for the 
 total ecology

of child development.
 

Related findings were reported by DeLicardie and Cravioto (1974)
their study of the responsiveness 
in
 

of 22 five-year-olds who survived
clinically 
severe malnutrition to the 
 "cognitive demands" of an
intelligence test administration (see 8: 
 306). Results indicated that
survivors of malnutrition showed a lower proportion 
of work responses

than controls matched for IQ and 
sex.
 

In a similar vein, Patel, et al. 
 (1974), reported on the effects
of undernutrition 
as 
opposed to severe malnutrition in young children
(see 8: 306). 
 The authors concluded that nutritional status 
was only
one environmental 
influence on intelligence. 
 They found evidence to
suggest that any nutritional intervention 
program must also consider
factors 
 other than nutrition that might 
serve to rehabilitate
 
deficiencies initially caused by poor nutrition.
 

One of the most frequently cited studies 
in the malnutrition
literature was 
carried out 
 in Guatemala by Cravioto, DeLicardie and
Birch (1966). Children 
from a rural village population were rank
ordered by height. 
 The upper and lower quartile groups were 
then
compared on a number of cross-modal sensory tasks. 
 The rationale for
comparing the upper 
and lower quartiles was 
that the upper quartile
children were assumed to represent the group with the 
 least likelihood
of having been at earlier nutritional risk. The authors found that the
subjects in the lower quartile 2or 
 height showed poorer intersensory
integration with 
respect to the visual, 
 tactile and kinesthetic

modalities than children in the 
 highest quartile. Results 
 were
interpreted as supportive of the hypothesis that malnutrition results in
a lag in the development of sensory integrative capacities. This lag,
presumably, could be addressed in an educational intervention.
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Four studies have attempted to establish functional relationships
between malnutrition and child behaviors using experimental intervention
strategies. Primarily, they have involved an analysis of the effects of
a food intervention 
program on the cognitive or social development of
chronically malnourished 
 children or children at risk 
 for
undernutrition. 
Each will be discussed in turn.
 

The INCAP Guatemala study (Klein, Yarbrough, Laskey and Habicht,
1974; Klein, Habicht and Yarbrough, 1970; 
 and Habicht, Yarbrough and
Klein, 1974, cited in 8: 
 312-313) was a seven-year longitudinal effort
concerned 
with the effects of protein-calorie deprivation on children's
physical and mental development. The study's experimental 
 design
provided 
for the feeding of a protein-calorie supplement to children in
two villages and a non-protein, low calorie supplement 
 to children in
two neighboring villages. 
 Over 600 children were included in the two
feeding programs and participated in one 
 or more tests of cognitive

abilities at ages five or seven.
 

The investigators 
found generally 
 positive and significant
correlations between each of the cognitive measures 
(short-term auditory
memory, memory for 
 designs, reasoning and vocabulary) and the two
indices of nutritional status 
used, height and head circumference at
ages five and seven. A second set of 
analyses, however, showed 
 that
differences in 
food intake (as opposed to nutritional status measures)
over the two-year period from age five 
 to seven could not predict
changes in psychological test performance on 
any cognitive measure
between the ages of and
five seven. 
 It did not matter whether
differences in food intake were defined in terms of home nutrition, food
supplements ingested, 
membership in experimental feeding groups 
or
attendance at supplementation centers. In other words, 
 given
information about a child's test performance at age five, one could 
 not
predict differences in improvement on that test over the next two years
on the basis of information about protein-calorie intake over the
two-year period. 
 This may well be a function of the inadequacy of the
intervention design, providing, as it did, dietary 
supplementation but
 no specific, cognitively oriented treatment program.
 

The significance of the Guatemala study, however, lies in 
the
experimental evidence 
it provides of the rehabilitating effects of
nutritional supplementation 
 on the sensorimotor 
 and cognitive
functioning of young 
children from an "at risk" population.
findings suggest a functional relation between chronic 
The
 

undernutrition
and intellectual deficit. 
 Further analyses examining relations between
supplement intake and 
 psychological test performance at higher age
levels are needed 
to shed further 
light on the role of nutritional
 
status in cognitive development.
 

The Cali Preschool Study (61) is 
an important effort to examine the
effects 
 of a combined program of nutritional supplementation, cognitive
stimulation, and health care on the cognitive development of lower-class
preschool children in Cali, Colombia. 
 The researchers, McKay, McKay and
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Sinesterra, used tests of 
immediate memory, verbal reasoning, color
recognition and object recognition as criterion variables in the study.
 

The investigation involves 240 
 three-year-old subjects 
who were
assigned 
to either a nutrition plus stimulation plus health care
condition or to a nutrition plus health 
care only treatment. Within
each of these two general groupings, subjects received either one, two
or three years of continuous intervention. 
The study included a control
 group 
 of low SES children who received no intervention and a comparison
group of upper income Colombian children, whose test performance was
comparable with the low SES children at any point in the study.
 

This elaborate design provides a 
basis for inferences not only
about 
the effects of nutritional rehabilitation on children's cognitive
development, but also about 
 the importance social
of and cognitive
stimulation with respect to behavioral change. 
 It also allows for an
examination of differential treatment effects 
 related to duration of
 
intervention.
 

Results obtained at the end of the study's second year showed 
that
subjects experiencing two of the
years comprehensive intervention

improved in verbal reasoning and general knowledge, while children
the nutrition plus health care only 

in
 
groups did not show comparable
improvements. Furthermore, the performance of the nutrition plus health
care only groups on the cognitive measures was 
 not substantially
different from those of low SES subjects in the control 
group. In no
group, however, did 
 subjects show significant improvement in tests of
 

immediate memory.
 

The Tezonteopan, Mexico study (Chavez, Martinez and Yaschine, 1974)
was designed 
to assess the effect of a feeding program on mother-child
interactions and child behaviors in the home. 
 Subjects were under 
years of age. The 
two


investigators concluded, on the basis of parental
reports, that experimental children tended to 
 be more demanding than
children in control
the group, both for attention and for food. In
fact, the demands for food resulted in higher levels of feeding 
in the
home for the supplemented subjects. 
 Results of the study also indicated
that children supplemented with proteins calories
and were more
independent 
 and active than those not supplemented and elicited greater
stimulation from their environments. 
It may be that a primary effect of
undernutrition 
 is to cause the child to withdraw from active
participation with his environment, with 
 the result that changes in
cognitive abilities and perhaps patterns of social interaction occur.
 

The Bogota study (Mora et al., 
1974; see 8: 313) examined the
impact 
of a nutritional intervention program on developmental quotients
of previously well-nourished and malnourished 
preschoolers. Analyses
provided for a 
determination of empirical relationships among several
social, physical, health and intellectual variables. 
 In particular,
they allowed for an assessment 
 of the -Impact of the experimental

intervention on intelligence test 
scores.
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The investigators found that malnourished children scored lower
every "social" variable on
than well-nourished children. 
But they also
found that height and weight measures significantly predicted initial
status on the 
 Griffiths Mental Development Scale for both younger and
older children, with
even social and "current 
health" variables
controlled. 
 This analysis suggested the importance of nutrition,
independent of other social and 
 medical factors, with respect to

cognitive development.
 

The next step in the analysis was to examine directly the effects
of 
the nutritional intervention on changes in intellectual performance.

Results of the analyses for changes in Griffiths test scores showed that
there was a 
general tendency for scores of well-nourished children to
decline over the on& year period, regardless of experimental condition
and scores of malnourished children to increase. 
Since initial scores
of well-nourished children were significantly higher 
 than the initial
scores of malnourished children, 
these changes were interpreted as a
"regression to the mean" effect. 
However, the on
increase Griffiths
scores for the malnourished children 
in the supplemented group was
significantly greater than for children in the non-supplemented group, a
difference which the investigators suggested might be attributable to
the effects of the food supplementation program.
 

This study provides additional evidence for the effects of 
chronic.
malnutrition on intellectual development. 
It also demonstrates that a
one year food supplementation program administered during the 
 preschool

years may significantly improve IQ performance.
 

The evidence from the studies received thus far 
 strongly suggests
that early 
 nutritional deficiencies may significantly retard
intellectual development. Although the precise nature of the 
 abilities
which may 
be impaired has not been thoroughly investigated, it appears
that sensory-integrative capacities, short-term memory and attention may
be particularly 
 harmed. While the implications of chronic
undernutrition are 
 less clear, research suggests that cumulative
nutritional deprivation, like 
severe malnutrition, may interfere with
optimal cognitive functioning during later childhood. 
 Furthermore, as
reported by Richardson, children who experience early severe nutritional
deprivation tend to be socially immature relative 
 to their peers and
have difficulty controlling their behaviors. Although the bases for
these difficulties in adjustment not
have been specifically
investigated, some the
of problems 
observed in the social-emotional

sphere may be due to the same type of 
"performance" factors known to
influence cognitive functioning: 
 apathy, reduced curiosity, inability
to attend to and utilize complex stimuli, and lack of persistence. Such
impairments would 
most certainly influence 
 a child's performance in
school. Other research results point 
to the need to treat the child's
cognitive and 
nutritional deficiencies holistically. Finally, the
studies suggest that such deficiencies are indeed amenable to 
treatment,

particularly where dietary and intellectual enrichment occur together.
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Balderston (4), in another 
literature review, 
examined the few
longitudinal 
 studies undertaken 
in which 
the impacts of specific
interventions were assessed 
 (e.g., the Cali, Bogota, Guatemala
Mexican 
studies cited earlier). She derives 
and
 

two important set of
conclusions from this body of research. 
First, nutritional intervention
alone may account for bigger and cognitively more advanced children. 
In
this regard, it is important to note that by
findings Weinberg and
others (1974) show that 
 bigger children consistently do better in
school, remain in school longer, and show higher test 
 scores. Second,
the nutritional 
and educational intervention 
studies show that the
longer the treatment period, the greater the effeut 
 of the treatment;
and, the younger the child, the greater the impact of the intervention.
 

Other research reported by Balderston (e.g., Barnes, et al., 
 1968)
lends 
support for the hypothesis that early problem-calorie deprivation
creates lasting effects upon behavior. Some of these 
 can be altered
through later enrichment of diet; 
 these behaviors, however, may not
altogether disappear. 
Citing findings by Rosenzweig and Bennett (1980),
she notes the
that nervous 
system appears to be relatively plastic.
Change in its structure occurs if the environment provides certain kinds

of stimuli.
 

These views are echoed by Gussow 
 (43), in another review of
literature 
on nutritional deficiency and mental development. She cites
the work of Yatkin and McLaren (1970) 
 in which the DQ's--development
quotients--of severely malnourished Arab children were compared. 
 Ample
food and medical care were provided for one group; 
 in the other case,
the same food and care plus a stimulating environment were offered.
With recovery from acute malnutrition, both groups improved their DQ
scores 
as measured by the Griffiths Mental Development Scale. However,
the stimulated group improved significantly more than 
 the unstimulated
group over 
the four month period, though "normal" levels of functioning

were not attained.
 

In examining the implications of this work along with the 
 research
by McKay, et al. in Colombia and Richardson in Jamaica, Gussow
concludes that 
 the evidence, while still 
 tentative, suggests the
importance of providing malnourished children with stimulation for both
mind and body. This combination may enable them to make up for
infancies spent in environments which were inadequate in both respects.
 

Gussow also reviews the research on the relationship between hunger
and mental development, 
 arguing that hunger is not malnutrition. The
severely malnourished child often is 
not hungry, while the 
 very hungry
child may 
or may not be malnourished in ways that are measurable.
cites Riciutti's comment that, "The school child who 
She
 

frequently misses
breakfast or lunch may 
perform poorly because of inattentiveness and
distractability associated 
with hunger. However, these potential
influences 
on school performance and learning, about which we know very
little, clearly need to be differentiated from those effects 
which are
the result of long-term protein-calorie malnutrition (42: 
 31)."
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Where subclinical levels of malnutrition are involved, Gussow
notes, the hard scientific evidence to support the notion
children's present biological condition correlates with 
that
 

their learning
is best described as fragile. However, she reports that the few studies
available have all tended to show 
that children who were better
nourished did better. 
 One study, for example, linked blood levels of
Vitamin C to IQ while two others evaluated the effect of iron-deficiency

anemia on various measures of 12).
functioning (42: Nevertheless,

there have been no controlled studies to show whether the child 
who is
 very hungry is unable work
to as well as one who is not hungry, or
 
whether he is just unwilling to do so.
 

Gussow, in a separate article (45), argues that given the
probability that hunger interferes with learning, it would be preferable
for schools to offer breakfast rather than lunch programs when only 
one
meal can be provided. She notes that most learning in school takes
place before lunch and it makes little sense, therefore, for children to

sit through this period hungry.
 

Wilson (4)also addresses the issue of hunger and 
its impact of
school 
work in his review of the literature on interrelationships among
diet, physical growth, verbal development and school performance. He
too notes 
that the effects of current diet upon school performance are
not well documented. Several studies find, though a few fail to do 
 so,
that even in relatively well nourished populations in the United States,

temporary hunger (as 
 opposed to malnutrition) may adversely affect
attention, interest and learning (Read, 1973, 1975; 
 Pollitt, Gersovitz
and Garguilo, 1978). 
 Wilson reports that such findings are consistent

with Latham and Cobo's (1971) suggestion that low energy leading to
inactivity has short-term effects upon learning which can be cumulative,

regardless of long-term nutritional status.
 

The most significant aspect of Wilson's work, however, is his 
 own
analysis of the longitudinal data drawn from the INCAP and RAND studies

in Guatemala on diet and 
 school performance. He reports that the
child's total diet was the largest and most significant factor affecting

a teacher's assessment of performance, when holding constant prior
verbal attainment, 
 size and a large number of other variables. Wilson
concludes that this clear finding provides strong support for Latham and
Cobo's 
thesis that current levels of energy have an important impact on
learning and performance even 
among children with comparable prior
nutritional status and comparable levels of ability. 
This is consistent

with work by Chavez, Martinez and 
 Yashine (1975) that suggests that
healthier 
children are more exploratory, active and expressive and,
therefore, elicit a more favorable and responsive social environment, as
well as avail themselves better of existing learning opportunities.
 

Two other studies lend additional support for the relationship

between diet and school performance. In their research on Filipino
children, Popkin and Lim-Ybanez (1982) discovered a significant positive
association between weight-for-height (ameasure of current nutritional
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status) and the child's ability to concentrate in school. They also

noted that children with higher hemoglobin levels were less likely to be
 
absent from school.
 

Moock and Leslie's study of childhood malnutrition and schooling in
the Terai region of Nepal (64) provides additional evidence for the view

that efforts to improve child nutritional status may have educational as

well as health and survival benefits. Of the i children in their sample
enrolled in school, taller children tended to be in higher 
grades than

shorter children of the same age. 
 Given the high rates of academic

failure and repetition, grade attainment can be treated as a 
proxy for
academic achievement. Moock and 
 Leslie report that Jamison (78) has
reached the same conclusion for Beijing as well as the Gansu and Jiangsu

provinces of China. 

What is the 
 relevance of this literature to SFPs and their

potential to 	 cognitive
facilitate development? The following

observations seek to address that question.
 

o 	 Cognitive function may be defined as the ability to learn 
categories; process and structure information; and to learn 
and react to social and environmental cues. It includes 
the ability to ask appropriate questions and give appropriate

answers within a given environment and to identify and solve
 
relevant problems. It embraces general conceptual ability,

appropriate actions within a given culture, and the mental

adaptiveness needed to eatertain new categories and see new
 
possibilities. Mild to moderate malnutrition, while probably

not causing primary learning deficits, does appear to alter
 
processes associated with cognitive function. 
Passivity,

apathy, shortened attention span, reduced short-term memory,

failure to acclimate to repetitive stimuli and a lag in the

development of sensory-integrative capacity are all associated
 
with mild to moderate malnutrition. These dysfunctions

prevent children from taking maximum advantage of the learning

opportunities available to them in their environments. 
Not

surprisingly, children with PCM tend to function at reduced
 
levels of intellectual development and academic achievement.

Children appear to adapt to malnutrition by seeking out more
 
quiet arnd restful activities. The contribution of SFPs to
 
cognitive development must be assessed in this context.
 

o 	Given the complexity of cognitive function and the range of
 
learning-related impairments associated with malnutrition,

research on supplementation and cognitive development must
 
rely on more complex measures of cognition than IQ.

Instrumentation that can capture changes in school-aged

children related to ability to mobilize and maintain
 
attention; development of sensory-integrative capacity;

reaction to stimuli; and behaviors related to exploring and
 
seeking information are especially needed. 
Because many of
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these processes are a function of maturation, there is a need
 
for serial measurement that can capture the rate of change
 
in 	subjects.
 

o 
Mild to moderate malnutrition acts synergistically with social
 
and environmental factors. 
 The risks for a malnourished
 
child, living as he does in a culture of poverty, are
 
multiple, interactive and cumulative. However, both human
 
and animal studies show that a developmentally facilitative
 
environment can alleviate the potentially harmful
 
consequences of early malnutrition. Reversibility and
 
remediation are possible when the child's environment is
 
manipulated to make it more 
conducive to his cognitive

growth. Although improvement in a child's diet alone can
 
lead to cognitive changes, greater intellectual development
 
can be achieved when the child's diet as 
well as his

psychological and social environment are enriched. 
These
 
findings suggest that SFPs can only reach their full
 
potential for stimulating cognitive development when they
 
are designed as part of a broader intervention to address
 
developmental lags or deficiencies in students.
 

o 	A school-aged child's nutritional status exerts significant

influence on his academic performance. In Wilson's study,

for example, current diet was the single .ost significant

predictor of classroom achievement. Likewise, hunger seems
 
to cause inattentiveness and distractability anl thus is
 
likely to influence school performance and learning. Hunger,

of course, is not the same as malnutrition. SFPs that are

successful either in reducing a child's feelings of hunger or
 
improving his nutritional status are likely to facilitate
 
cognitive development as it has been broadly defined in
 
this chapter (i.e., mobilization and maintenance of attention;

development of sensory-integrative capacity; exploratory,

problem-solving behaviors; memory, etc.). 
 These changes
 
may not be well captured on IQ tests.
 

In 	the section that follows we 
 shall turn our attention to an
examination of four studies on the impact of ldc-based SFPs on cognitive

development. The observations and conclusions 
 drawn from the review
presented thus far will be instrumental in evaluating the methodological

soundness of the research designs.
 

2. Studies on the Relationship Between 
SFP Participation and
Cognitive Development in LDC's. 
Roy and Rath, in their evaluation of

the school lunch program in Orissa, India (76), compared the academic

performance of fed to 
 non-fed boys. Using examination scores, they
found no significant differences between the 
 two groups. Earlier in

this report (pages 23-27), the methodology employed by the researchers
 
with respect to 
 sampling and analytic proedures was descried and
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critiqued. This 
section, therefore, will be confined to an assessment
of those findings specifically related "achievement
to and cognitive

development.
 

The authors note that student performance in examinations and the
proportion 
of failures are indicative of a school's academic standards.
They, therefore, analyzed the distribution of student scores on
examination administered nearest 
the
 

to the time of the study. Virtually no
difference was observed in the distributions of scores achieved 
 by fed
and non-fed children. The former obtained a median score of 38.1, while
the latter's median was 38.9. 
 The failure rate for both groups was also
nearly equal (approximately 28 percent) when data were taken both for
entire schools and for individual grades (with the 
 exception of grade
three where a statistically significant difference was obtained in favor

of the non-fed schools).
 

These findings, however, are difficult 
to interpret for several
reasons. 
 First, the authors fail 
to report whether the examination was
standardized or teacher-made. 
If it was teacher-made, the results are
not surprising given most teachers' tendency to use their 
own classes as
reference grc ips for grades 
rather 
 than objective criteria. This
practice usually leads to 
 fairly constant distributions of students,
marks so 
that a normal curve is maintained even when groups differ quite
notably from 
one another. 
Thus, the proportion of individuals on the
 
"honor roll" in a school where students are cognitively advanced is
dramatically different from not
that of a school where many pupils suffer
cognitive deficits, Children tend to 
 be judged in relation to one
another Particularly in situations where the 
 teachers are not

pedagogically sophisticated.
 

Even if the examinations were standardized, the scores alone cannot
help us 
 judge the efficacy of the SFP intervention vis-a-vis school
achievement. 
The 6ed schools (as noted on page 26 of this 
report) had
more tribal students ai.d 
a smaller number of upper caste children than
non-fed schools. 
Since SES exerts a significant influence 
 on school
achievement, and since the student bodies in the fed schools had a lower
SES than those from non-fed schools, it would be-expected that without
.
the intervention, students 
 from non-fed schools would score higher on
standardized tests. 
 Therefore, it 
 can be argued that the SFP 
was
successful 
 by raising the level of academic achievement obtained by the
fed, lower SES students to 
that obtained by the more advantaged non-fed
children. 
 The lack of a statistical difference in scores, 
thus, may be
one measure of the 
 program's 
success in providing equality
educational opportunity 
for children regardless of 
of
 

their social or
economic background. This discussion 
underscores 
 the need for
researchers 
to control 
for SES when comparing academic achievement or
cognitive development for fed and non-fed students.
 

Kanno's study of how an SFP impacted on the learning of 
primary
school children in Lesotho (53) 
was based on a sample of 155 children,
ages six to eleven, from 27 vJllages. 
 The study was conducted for 
 one
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year and involved visits to 
115 households and the administration of a
questionnaire to determine the adequacy of home meals as related to 
 the
 
school feeding program.
 

To test the effects of the SF? r learning among primary school
children in Lesotho, the investigator used an intelligence 
test,
anthropometi'ic measurements, 
 close observations in classrooms

teachers' reports. No 

and
 
significant differences 
 were noted on
intellectual measurements or on anthropometric incrnermts between 
fed
and non-fed children. 
 S!chool and home meal patterns were both deficient
for the children, school feedings provided the only source of protein in
 

the children's diets.
 

This study, as in the previous case, fails to present 
an analysis
of data that controls satisfactorily for SES. 
Thus, once again, the
finding of "nc difference" may in fact be attributable to the success of
the SFP 
in "bridging the gap" between more and less advantaged pupils.
'hen targeting takes place, fed schools 
will have larger numbers of
children in need than those not served by an SFP. 
 On the other hand,
the research methodology does have a significant strength: 
 the use of
multiple measures 
 that can serve 
as proxies for intellectual
 
development.
 

Two studies discussed in the previous chapter--Cotten's work in
Haiti 
and Checchi Company's comparative evaluation of SFPs in Colombia,
Kenya and the Philippines--also include an assessment of SFP 
impact on
cognitive development. Because Cotten was 
significantly influenced by
the Checchi team's work, the same 
methodological critique 
applies to
both studies. Therefore, findings from the two studies will be reported

separately but interpreted together.
 

With regard to SFP influence on cbgnitive performance, Cotten's
data indicated that program 
 children 
scored higher than non-program
children on the Raven Coloured Progressive Matrices Scale, 
an IQ test,
but the difference was not statistically significant. In noting the
 very positive relationship between Raven and
the score a set of
indicators that measured the student's home environment, Cotten surmises
that the preponderant cause of 
marginal differences in -performance

between 
 program and non-program children could be due to differences in
home environment (with program children tending, on the average, to come
from higher SES environments) 
rather than differences in nutritional
 
status.
 

Support for this argument is found through the analysis of 
another

variable, tuition. A positive 
correlation 
was found between what a
child's family had to 
 pay for schooling and the child's 
cognitive
performance as measured by Raven. 
 Tuition was viewed by Cotten as a
surrogate indicator of SES for the child's family. 
 The implied linkage
was thus interpreted by the investigator as follows: 
 a wealthier family
can afford higher tuition; higher implies
tuition 
 better education,
which in turn results in a child who performs better in school. 
 The
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results of a t-test on the tuition variable indicated that tuition in
non-program schools 
was higher than in program schools, because of the
inclusion of private schools in the sample. 
Cotten concludes that this
finding supports the arguL nt 
that exogenous factors--which the SFP does
not attempt to influence--provide just as plausible an 
explanation for
differences 
in performance as does participation in the SFP. 
He views
the longitudinal study that is planned to supplement this assessment 
as
being helpful in shedding greater light on this issue.
 

Cotten also found that 
 about 7 percent of the variance among
schools in 
average Raven test scores could be explained by variance in
the prevalence 
of acute malnutrition. 
 With the addition of home
environment, 19 
 percent 
 of the variance in cognitive performance was
accounted for, while inclusion of 
 the tuition variable improved the
association another percentage point. 
 All three variables thus combined
to account for 20 percent of the variance in aggregate performance on
the Raven test. This 
finding once again suggests the need to design
intervention strategies that 
 address both 
nutritional status 
 and
environmental factors that influence intellectual development.
 

The importance of the interaction between 
 the school environment
and a child's 
nutritional status is also illustrated by another study
finding. Cotten constructed a "quality 
of education" index that
measured such 
variables known 
to influence learning as 
illumination,
classroom density, 
teacher/student 
ratio, teacher education and
experience, and the proportion of students passing the Primary School
Certificate Exam. 
 In the rural milieu, as is the 
case in virtually all
ldc's, 
 the "quality of education" indices were significantly lower than
for urban areas. In this environment, 
 there was a significant
difference between mean 
Raven scores obtained by children who were well
nourished as compared to 
 children who exhibited wasting. 
 In urban
areas, 
on the other hand, where the availability of external influences
 on a child's mental performance are greater, there 
was no significant
difference 
in cognitive performance between the well nourished children
and those showing signs of wasting. This discrepancy points to the need
for intellectual 
and nutritional 
 stimulation for children living in
environments that are not developmentally facilitative in order for SFPs
to meet their cognition-related objective.
 

Cotten also investigated the relationship between hunger 
 (as
opposed to malnutrition) and intellectual performance. 
Citing research
by Keys, he hypothesized a relationship between hunger ("a psychological
and physiological state resulting from insufficient food intake to meet
immediate 
 energy needs") and a 
 classroom behavioral pattern
characterized by irritability, apathy similar
and dysfunctions.
Individual children in the sample survey 
who came to schocl without
breakfast were 
identified, and their performance on Raven was compared

to average performance for the school.
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It was observed that within the SFP-schools, there was a highly
significant difference between the performance levels of the two groups.
Children who came to school without breakfast did markedly worse 
 than
their less hungry counterparts. On the non-program side, however, there
 was no significant difference between the two groups. 
No explanation of
this finding for non-program schools is offered. 
Perhaps the inclusion
of more private schools (with thair attendant higher quality of
education) in the non-program sample is the cause. 
 If so, this, too,
would suggest that quality of the learning environment and diet interact
in the determination of a child's 
intellectual ability. When the
environment is developmentally rich, the intellectual 
 stimulation
available can compensate for some of the efficts of hunger and, quite

possibly, malnutrition. This finding also 
highlights the need to
research whether school breakfasts should be offered instead of or in
 
addition to lunches.
 

In short, Cotten's work demonstrates the importance of accounting

for background factors, particularly 
SES, and the need to hold these
variables constant over time in order 
for the researcher to isolate
 program 
effects on cognitive development. His evaluation design, using
as it did cross-sectional data, did not show how 
fel children changed
over the time they participated in the program. 
 The forthcoming

longitudinal study will treat this issue. 
 Specifically, it will be able
to address .hether cognitive development occurs at a faster rate for fed

children when SES-related variables are held constant.
 

The Checchi study examined SFP impact on 
school performance as
measured by teacher grades controlled for the child's IQ (derived from
the Raven Progressive Matrices). 
 The sample consisted of children

first and third grades. 

from
 
In all, five school programs in each of three
countries (Colombia, Kenya and the Philippines) were examined. Net
direct effect of participation in 
the program was assessed; such
background characteristics as family income, mother's education and


tested scholastic aptitude of children were taken into account. 
the
 

associations that had a beta weight less than + .10 
All
 

were treated as if
 
they were zero.
 

Comparisons were made between fed versus non-fed children 
as well
 as between children with more versus 
 less exposure to the feeding
program within the fed group. 
 The authors note that most of 
the large
negative 
fed versus non-fed results could be traced to comparisons with
advantaged control groups. Hence the more versus 
less exposure

criterion appears to be the more valid one.
 

The research team determined that it 
was necessary to obtain a
 measure of intelligence for school 
 children and to control
teacher-assigned grades by child's IQ. This procedure was decided upon

as a way of holding constant any difference in school performance
abilities related to past influences (such as a child's parents 
or the
 
conditions of his upbringing).
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The Raven Coloured Progressive Matrices Test 
was used to obtain
this measure of intellectual ability. 
The authors describe it as widely
used in developing countries and 
 especially appropriate for
cross-cultural 
 resear-ch as it is relatively culture-free. The test was
administered without time limits. 
When given timed, it becomes more

heavily loaded with scholastic performance factors.
 

The instrument itself is a perceptual test of spatial 
and pattern
relationships in the matches
which student one of six tabs with a
pattern on it against'a larger pattern with 
a missing tabular piece.
When 
untimed, it is designed to assess a subject's present capacity for
intellectual activity, irrespective of 
 previously acquired knowledge.
As a whole, 
the scale is described as a test of observation and clear
 
thinking.
 

The effect of school feeding on performance was inconclusive and
apparently unrelated to the 
ability of programs to reach other goals
(e.g., improved attendance and nutritional status). It had been posited
by the research team that performance could be affected by food in at
least two ways: through the effect of nutrition on mental growth
development 
or through the effect of nutrition on energy levels. 
and
 
The
former claim could not be substantiated through a study of this type
since the subjects were all school-aged children past the period of
rapid brain growth. 
However, the second claim was investigated by the
research team which noted that nearly all the first and third grade
teachers interviewed reported 
that children participating in SFPs
performed 
 better efter eating. These subjective but uniform judgments
were somewhat offsec by the mixed pattern of effects that 
 emerged from
 

the more objective survey data.
 

A significant relationship between increased 
feeding and good
grades was 
found in six of the fifteen schools. In the other schools,
there appeared to be few performance effects which could 
 be attributed
to feeding. 
At first glance, this may seem to be a relatively negative
finding with respect to the efficacy of SFPs as 
 a tool for improving
student intellectual development. 
 On the other hand, Jencks et al. in
their landmark study on the determinants of school achievement note that
the effects of IQ and family background are so 
powerful that relatively
few interventions designed to improve student performance 
 can override
them. When judged in this context, a program that yields gains for
disadvantaged students in six locales may appear to be a cup 
 two-fifths
 
full rather than three-fifths empty.
 

The research team notes that further thinking about indicators of
performance 
is warranted. One alternative to school grades where the
child's IQ is controlled for, they suggest, is a measure
matriculation (staying in school). 
of
 

They argue that this is especially
so in the context of feeding in poor countries where the basic
educational need is literacy. 
 o measure this, it would be necessary to
follow up recipients to study ';ow many stay in school from one grade 
 to
the next. 
A record of persistence in staying in the educational system
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would constitute "good performance" for these children. most
developing countries, where emphasis is placed on 
In 


providing the bulk of
the school-aged 
population with basic education, a measurement of
matriculation would capture the degree to which SFPs assiSt in promoting
 
this goal.
 

An analysis of the Cotten and Checchi 
 studies muit fundamentally
focus on two principle issues: 
 how can cognitive development or school

performance be best measured, and by what standard should a 
program be
judged 
as either successful or unsuccessful? A search through the
psychometric literature (see Appendix to this chapter) uncovered 
not a
single article that tested the hypothesis that the Raven scale was truly
culture-free when administered to children. 
One researcher, Abul-Hubb,

used it with populations above age fourteen in Iraq. 
For ages 14 to 17,
the Iraqi subjects attaining a raw score 
of 40 were at the median. The
test manual gives a raw score of 44 for the fiftieth percentile.
 

It seems highly likely that cultural factors might 
 account for
group differences with respect 
 to tolerence for abstraction. Other
reviewers note the test
that measures IQ 
 in terms of a single
intellectual function, visual perception. 
Since hunger and malnutrition
 are believed to influence a range of intellectual functions, this
instrument may not be 
 sensitive to the kind of cognitive development

that could be promoted by a successful SFP.
 

Most reviewers and the test author also claim that 
 the instrument
 measures "innate" intellectual ability. 
 If this is the case, it is
questionable whether such a scale would 
be sufficiently sensitive to
changes in intellectual functioning 
derived from an educational or
school-based program. 
Some reviewers have also noted 
 that the test's
reliability is not 
 very high when administered to young subjects.
Furthermore, validity is threatened in those ldc's 
where reliable age

data are difficult to obtain.
 

Given this situation, the test is probably useful 
in controlling
for teacher-assigned grades 
or as part of a student background
assessment 
(although its cross-cultural validity is somewhat suspect)
but not adequate 
by itself as a proxy for intellectual development.
Indeed, the testJs author recommended that it be used 
in concert with
vocabulary scales for an assessment of current intellectual functioning.
 

Earlier in this chapter, it was suggested that procedures that
capture changes in children's ability to mobilize 
and maintain
attention, develop sensory-integrative capacity, react to 
 stimuli, and
 engage in information-seeking and 
 problem-solving behaviors would be
especially useful in assessing the impact of SFPs on 
 intellectual
functioning. Cognitive development, 
 as implied in the term, is a
dynamic process that is best assessed through maturational scales rather

than through relatively static, unidimensional IQ tests.
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In 	conjunction with such scales, simple measures of school 
success
 
should be used. 
The Checchi team's recommendation that a matriculation
 
measure be employed is very direct and appropriate to the nature of the
 
inquiry. Of course, it will be necessary to control for SES. What we
 
want to to learn is whether fed children stay in school longer and

develop intellectual capacities at a rate that exceeds that of non-fed
 
students when all other things are equal.
 

The second question that needs to be addressed is the standard for

judging an SFP "successful" in overcoming cognitive dysfunctions related
 
to acute malnutrition. When targeting practices result 
in a fed

population with an average 
SES below that of non-fed students, a

successful program may be one in which the gap between 
the two groups

has been narrowed rather than closed. A v successful program,

following this line of reasoning, would be one where difference
no 

between the two groups is observed while at the highest success level,

the fed group would surpass the non-fed population. This discussion
 
highlights the need 
for baseline data and more prospective research.
 
Once again, the principle focus for investigation must be how groups
 
compare to each other with respect to rate of change when SES is
 
controlled.
 

When inadvertant targeting occurs and the fed 
 population has a

higher SES than the non-fed group (as in the case of Haiti and Orissa),

success will, of course, be defined differently. However, once again,

the key to program assessment will lie in how the two groups (fed versus
 
non-fed) compare with respect to rate of change. 
Quality of education
 
and SES must be factored into the analysis.
 

In conclusion, the following additional observations are offered
 
with respect to the efficacy of SFPs in promoting cognitive development:
 

o 	The evidence for the proposition that SFPs can enhance
 
cognitive development is inconclusive. More research is
 
needed in which longitudinal data are collected and
 
multiple measures of school achievement are used.
 
Comparisons between fed and non-fed schools on measures of
 
achievement are only relevant when they can be interpreted

in light of SES differences between the two populations.
 

o 	Likewise, comparisons between fed and non-fed schools should
 
be augmented by an analysis of differences between students
 
with more versus less exposure to the program in the fed
 
group.
 

o 	Factors exogenous to SFPs exert as much influence on school
 
performance as do feeding programs. Nevertheless, none of
 
the SFPs discussed here incorporates into its design any

feature that might mitigate the impact of these "intervening"

factors. The SFP intervention strategy needs to be recast
 
as a more integrated effort to remediate deficits caused by
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the interaction among acute malnutrition, hunger and a
 
developmentally non-facilitative home environment.
 

o 
Cotten noted that 7 percent of the variance in Raven scores
 
could be explained by malnutrition. While this proportion may

appear at first glance to be small or insignificant, a gain in

intellectual competence of this magnitude (the equivalent of

raising a child's IQ from 93 to 
100) would actually have

far-reaching impact on the quantity and quality of classroom
 
learning. 
This finding, therefore, underscores the need for

SFPs to offer meals that are nutritionally adequate to
 
overcome chronic malnutrition.
 

o 	Cotten's research suggests that in schools where the quality

of education is low, it may be especially important to alleviate
 
hunger for learning to take place. Research on the efficacy

of breakfast versus lunch programs is needed in the context
 
of ldc's.
 

In 	the next section of this chapter we will have the opportunity to
examine the impact 
of program context on the promotion of cognitive

development. Is there a difference ldc's
between and industrialized
 
nations in the evidence linking SFPs to school performance?
 

3. Studies on the Relationship Between SFP Participation and
Cognitive Development in Industrialized Nations. Most reviewers (see

for example, 67 and 68) have divided this literature, which except 
 as
noted deals with the U.S., into two basic categories: (1) studies.

dealing with short-term behaviors (with an emphasis on morning 
feedings

and the effects of hunger) and (2) studies on long-term effects (with an
emphasis on school performance). In this chapter, six studies
pertaining to the first category and five relevant to the second will be
 
reviewed.
 

The existence of two major categories reflects the presence of
general approaches have 
two
 

that been used to investigate the effects of
SFPs on non-nutritional aspects 
of student behavior. Studies of

short-term 
effects have yielded conflicting results. Investigations of
the long-term effects of SFPs on school achievement and attendance have

failed to demonstrate 
conclusively significant relationships. It is

important to note, however, that these programs 
were not expressly

targeted to malnourished students. 
Thus, the question of whether SFPs

could have a beneficial effect on the academic 
 achievement of
 
malnourished children is left unanswered.
 

As Pollitt has noted, research on the behavioral effects of SFPs is

in most instances methodologically weak. 
 It is marked by ambiguity in
the definition of variables, a lack of data on validity
the 	 and

reliability of the measures used, and an absence of specific hypotheses.

Therefore, a great deal of caution must 
 be exercised in interpreting
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findings.
 

3a. Studies on Short-Term Behavioral Effects. 
 These studies have
investigated the effects of eating or not eating breakfast and of eating
a midmorning snack. The behaviors targeted for 
 research included
nervousness (Laird 
et al., 1931 and Keister, 1950 as cited 67 and 68);
hyperactivity, withdrawal and hostile behavior (Keister, 1950); 
 aspects
of mental performance including arithmetic and decoding tasks (Matheson,
1970 as cited in 67 and 68), and short-term attention (Dwyer et al.,

1954; Arvedson et al., 1969 as cited in 67 and 68). Each study will be

briefly reviewed before turning to their collective implications.
 

Laird et al. 
 (1931) examined the relationship between hunger and
nervousness in children. 
 The sample consisted of 48 first-, second-,
and.third-graders who had been iated as 
nervous by their teachers on the
basis of a behavior checklist. The children were assigned to one of
three groups: 
 a control group that received no special feeding; those
who received milk only; 
 and those who were given milk and a calcium
supplement. 
 The children were fed for a two-week period at 9:30 a.m.
after which their behavior was reassessed, presumably by their teachers,
who supposedly did not know the treatment groups to which 
children had
been assigned. For the group fed 
milk, it was reported that their
 nervousness had declined by an average of 6 percent. 
 However, half the
group 
showed either no decline or an increase in nervousness at the end
of the two weeks. Laird and colleagues concluded that 
 the nervousness
of elementary school students is 
 associated with hunger and can,
therefore, be alleviated through midmorning milk programs.
 

This study is methodologically weak for several reasons. 
 There is
no discusion of how the observation procedures were validated and the
high level of subjective judgment required 
to complete the checklist
(e.g., "mentally lethargic") argues 
against the probability that the
instrument could be used with any degree of 
reliability. Furthermore,

the data were not subjected to statistical tests.
 

Keister (1950) studied the effects 
of a midmorning fruit juice
program on hyperactivity, withdrawal behavior, hostility and nervousness
 on 133 children for two to five years of age attending a nursery school.
The investigation lasted 
a year. Each child was studied four times
during this period--twice after receiving fruit juice 
 and twice after
having 
 gotten water. The child's behaviors were observed at
thirty-second intervals for two hours following 
the feeding. Keister
found that the juice-drinkers exhibited significantly fewer negative
behaviors than those who received water. 
 Despite an absence of any
significant age differences, males who received juice showed a greater
reduction in negative behaviors than females who were given juice.
 

As with the work by Laird et al., Keister's study suffers from 
an
apparent lack of reliability and validity. 
Data were obtained through a
checklist designed by the investigator. However, no information on the

instrument's validity and reliability 
 is reported. Although
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experimental and control conditions were imposed, there is 
 no evidence
 
to 
 suggest that the observers were unaware of the treatment received by

each child.
 

Tuttle and Daum (1954) tested the effects of different breakfast
 
conditions on physical performance in children. Boys aged twelve to

fourteen alternated between periods of basic cereal and milk 
breakfasts
 
and no breakfast for 17 weeks. The total daily nutrient intake,

however, was kept constant. Six categories of physiologic responses

were 
 tested in the late morning hours. Omission of breakfast had no

effect on neuromuscular tremor magnitude, choice reaction time, 
 maximum
 
grip strength, or grip strength endurance. However, maximum work rate

and maximum work output were less when breakfast was omitted. The
 
students' attitudes and scholastic performances were rated by their
 
teachers and were reported to be better for the 
majority of the boys

when breakfast was eaten.
 

Vermeersch et al. (67) in their review of this study note that the

portion of the research that measured breakfast/no breakfast effects on
 
student attitudes was not as well controlled as the portion dealing with

the effects on physical performance. No systematic behavioral checklist
 
was used by the teachers rendering judgments. Furthermore, the
teacher-observers 
were aware of whether the boys had received breakfast
 
on the days they offered their assessments.
 

Arvedson et al. 
 (1969) sought to test the assumption, prevalent in
 
the 1950's, that breakfast should provide one quarter of the total daily

protein and caloric 
intake to ensure maximum physical and mental

efficiency in the late morning hours. 
 For this purpose, a sample of 203
 
children aged 7even to seventeen was drawn 
from several Stockholm
 
schools.
 

They found that of these children, only one third consumed a

breakfast at the "ideal" level. 
 Their next step was to determine if

this low intake had any effects on physical capacity. The investigators

then studied 40 boys, ages 11 
to 17. They were divided into four groups

each receiving a different type of breakfast (high carbohydrate, 400

calories; high carbohydrate, 560 calories; 
 high protein, 400 calories;

high protein, 560 calories). The subjects were given work test
a 

involving a bicycle ergometer. No differences in physical capacity were

found for the various types of breakfasts. Concentration, hunger and
 
tiredness were measured on the days that work tests were 
not
 
administered. 
 The authors also found no significant difference in the
 
physical and mental performances or in the reports of hunger and
 
tiredness among the groups eating the various breakfast types.
 

This study does not, of course, address the effects of breakfast
 
omission on school performance. Rather, it suggests that breakfast type

(rather than presence or absence) is of little importance in determining

work output. 
 Breakfast type also appears to be insignificant in terms
 
of influence exerted on such learning dysfunctions as inability to
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concentrate and fatigue.
 

Matheson (1970) measured the effects 
of midmorning orange juice
feeding on 100 
 fifth grade students 
from three classrooms at three
different schools. 
The study was conducted over a ten-day period. 
 The
outcome variables 
studied was an addition and letter symbol decoding
test. 
The same children were exposed 
 to both the experimental and
control conditions. The midmorning orange juice feeding was associated
with a significantly better performance at 9:15, 10:30, and 
 11:45 a.m.
on tasks 
 of decoding and addition. Testing following the orange juice
feeding at 10:30 showed the most significant improvement on the decoding
tasks. The 
researcher also found that the performance of the tasks at
different times during the morning did not differ significantly 
between
children whose 
usual breakfast intake good
was or poor;
breakfast intake was not measured for the day of 
however,
 

the testing but was
obtained through a three-day 
written record collected several weeks
after the experiment was conducted. 
Matheson concluded 
 that students
score 
 higher on school type tasks undertaken shortly after they receive
 
food.
 

This study only lasted ten days, an interval that and
Vermeersch
colleagues (67) suggest 
may not have been long enough to bring about
adjustments in children whose 
 breakfast 
habits were longstanding.
Pollitt suggests 
 that this investigation offers 
 the strongest
methodological 
treatment of short-term effects 
of feeding. It,
therefore, in his 
view, provides important support for the contention
that early in the day food supplementation in school brings 
about some
beneficial effects on a child's performance in school-type tests.
 

Dwyer et al. (1973) measured the effects of an 
 instant breakfast
on children's 
school performance. 
 The study subjects were 139 first
grade boys, half of whom received the liquid meal in the 
morning while
the half received it the
in afternoon. The researchers, comparing
morning performance on several attention 
 tasks, found no differences
 
between the two groups.
 

Pollitt, in trying 
 to account for the 
 different conclusions
obtained by 
 Dwyer and Matheson, suggests this might be attributable to
differences in lower breakfast intake betwen the 
 populations used 
 in
the two studies. Furthermore, the two studies may have been tapping
different mental abilities. The attention measures used by 
Dwyer were
tests of slow tapping, digit recall and blocks as well 
as observations
of eye gaze to assess maintenance 
of attention 
in the classroom.
Matheson, on the other hand, tested for addition and letter decoding.
 

It is difficult to draw conclusions about the implications of these
studies for SFPs in ldc's. First of all, 
the children in these studies
were not necessarily malnourished. 
Second, the studies used different
types of measurements so that they are not comparable to each other.
some cases, the midmorning feedings may have 
In
 

acted as supplements to
breakfast, while in others they may have been substitutes. Furthermore,
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only Matheson and Dwyer were 
directly concerned with cognitive

dimensions 
of behavior. The other studies--dealing as they do with
emotional dimensions of behavior and physical 
activity--have important

although less direct impact on the degree to which a child can take full
advantage of the opportunities present 
in his learning environment.
 
Finally, four of the studies (Dwyer et al., 
1973; Keister, 1950; Laird
 et al., 1931; Matheson, 1970) suffered 
from a lack of systematic

controls on the observations made to categorize behavior and from a
failure to assess adequately food intake of children prior to their

arrival at 
 school. The other two experiments (Arvedson et al., 1969;

Tuttle et al., 1954), as Vermeersch 
notes, were more adequately

controlled but 
 there is no way to assure 
that some of the results were
 
not affected by the subjects' knowledge of the treatment they 
received.

As Pollitt states in his review, these methodological weaknesses are the
 
strongest evidence of a need 
for additional research this
in area.
However, 
he also notes, in light of the evidence, that the provision of
breakfast may benefit the student emotionally and enhance his capacity

to work on school-type tasks.
 

3b. Studies on Long-Term Behavioral Effects. Five studies

looked at long-term cognitively related 

have
 
behavioral effects of SFPs


(Kreitzman, 1973; Lieberman et al., 1976; Lininger, 1933; 
 Pinkus,

1970; and Tisdall et al., 1951). 
 Unlike the short-term studies, these
investigations exhibit 
more uniformity. 
 Most usee a longitudinal

approach, and the most common outcome measures were closely linked to

school performance. Major differences among the studies include 
 the
treatments investigated, the sample's characteristics, the programs that
 
were analyzed, and the specific tests and modes of analysis used.
 

Lininger (1933) 
studied the effects of a school milk program on
scholastic 
progress over a two year period among 4,133 "undernourished"
 
(not defined) students ages six to 16 years. 
 The subjects were enrolled

in special health classes 
in which the use of milk was emphasized as
 part of a broader strategy to improve health. An of
index scholastic
 
progress was from
obtained teachers' subjective comments. Over the
study period, 45 percent of the children receiving milk were shown

have improved "scholarship." 

to
 
Where milk wasn't used, improvement was
noted in 24 percent of the cases. However, teachers probably knew which


students were receiving milk. Therefore, it is difficult to say whether

these results stem from the intervention or teacher expectations. This
study also suffers from probable defects in reliability given the 
nature

of the checklist and lack of rigor in determining criteria for selection
 
of malnourished students.
 

Kreitzman (1973) looked at 
attendance and school grades to
determine the 
 effects of a school breakfast program in a year-long

study. The subjects were 
third and fifth graders from two schools in
Atlanta, 
Georgia who were living in a government housing project. 
 One
school had no breakfast program while the other began 
 one in January.

At the 
 end of the school year, there was no difference between the two
 
groups in achievement test 
scores. It should be noted, however, that
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Figure 2. Summary of Studies of Short-Term 
Behavioral Effects of Morning Feedings 
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this finding may have 
been related to a supplementary educational
program thaL was being offered for third graders in the 
 control group.
This ambiguity 
points to the need noted elsewhere in this report for a
greater understanding of the potential interaction 
and interdependence
between cognitive development interventions 
and SFPs. Where no such
program was operating (in the fifth grade), those 
 in the experimental
group did as well 
or better on every segment of the achievement test
than the control school. This ambiguity points 
to the need noted
elsewhere in this 
 report for a greater understanding of the potential
interaction and interdependence between 
cognitive interventions 
and
SFPs. 
Where no such program was opeating (in the fifth grade), those in
the experimental group did as well or better on 
every segment of the
acehivement test than the contrl group.
 

Unfortunately. Kreitzman does not report any statistical 
treatment
of the data collected. "Significant differences" were reported strictly
on the basis of obseri. tion, rendering this study of limited 
usefulness
 
to policy-makers.
 

Tisdall et 
al. (1951), in the Canadian Red Cross School Meal
Study, evaluated over 200 school lunch participants and control students
who ranged in age from 5 1/2 to ten. 
 The investigation lasted three
years. School performance measures 
included teacher-assigned school
grades, scores on IQ tests, and scores on objective tests of reading and
arithmetic. The experimental and control groups were matched for sex,
school grade, classroom, age, height, weight, 
 SES, dental condi6ions,
mental ability, school achievement and health status as measured on a

health exam.
 

The authors found no evidence to indicate that the SFP had any
effect in accelerating mental or 
 educational development. It is
difficult to analyze 
 this conclusion, however, as no 
 statistical
analysis was presented in the report. 
It is also unclear whether the
degree of program exposure was controlled. Furthermore, the nutritional
 
status of students is not disclosed.
 

Pinkus (1970) examined the breakfast habits, school performance and
hunger-related behaviors 
of two groups of fourth graders, those
attending a school breakfast program and 
 those in schools where the
program was unavailable. 
All children came from .eight Louisiana schools
that met federal requirements for the program. 
 The two groups were
matched by predominant student race, class size 
 and faculty size.
Questionnaires were used 
 to gather data on breakfast and behavior
patterns for approximately _O0 students.
 

More children in the non-SFP site reported a higher frequency of
crying, being angry, and being asked to 
 pay attention or stop
misbehaving. 
However, no significant differences were observed 
 between
the two groups when the comparison was made on the basis of one-week
behavior records kept 
 by parents and teachers. Furthermore, no
significant differences were found on scholastic achievement as measured
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by the number of D's and 
F's during a one-month period. 
 As noted
earlier, many teachers grade on a curve. 
If this were the case in this
study, it would be unreasonable to see change in
a the distribution
pattern 
 of grades. The relatively short duration of the 
 grade
comparison period may also have been insufficient to uncover any 
trends
 
in this area.
 

Lieberman et al. 
 (1976) 
studied the effects of a breakfast program
among low-income black ghetto children in grades three through six over
one school year. 
 A school with a breakfast program (n=281) was 
compared
to an adjacent 
school (n=300) without the feeding intervention. Five
psychological tests were administered to measure ability to concentrate,
remember, think 
abstractly and work in a classroom. 
 The authors found
no long-term program effect associated with psychological 
 test scores.
However, children 
in both groups were well nourished. Furthermore, 52
percent of the children participated in between 35 to 54 percent of
breakfasts although exposure was not controlled. 
the
 

Pollitt observes that this study is 
a good illustration of how
nature of the sample the
determines 
 the nature of the investigator's
results. 
Because the recipients of the 
 school breakfast 
were well
nourished before 
 they entered the it is
SFP, unlikely that their
participation brought any additional nutritional benefit to them. 
 Given
that 
situation, it is not sur,,rising that the SFP brought no additional
educational benefit. 

of whether a 

Such a s,.udy fails to answer the crucial question
program that starts with poorly nourished recipients and
brings about nutritional status improvement will also yield 
educational
 
benefits.
 

The apparently contradictory findings 
of these studies make
difficult it
to draw conclusions about them. 
Two investigators (Lenninger
and Kreitzman) found a beneficial program effect while 
the others did
not. 
 The research set. as a whole, does suggest the need to understand
and account for the many and often confounding intervening variables
feeding and achievement studies as well as the need to 
in
 

control for
program exposure. The differences in findings may also be due 
 in part
to differences in the designs and samples employed.
 

In summary. the findings with which we are left fail to 
 provide a
strong basis for any policy decisions regarding the relationship between
SFP participation and cognitive development 
in malnourished 
children.
Lack of methodological 
rigor and, in particular, designs that fail to
account for moderating variables characterize these studies.
 

The investigations, however, do highlight the need 
 for additional
research 
into the relationship between SFPs and cognitive development.
Some recommendations with respect to future work include the following:
 

o Longitudinal research is needed. 
One year is probably not
adequate to detect all cognitive development effects produced

by SFP participation. Any shorter tire period is clearly
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insufficient. 
A two to three year research project in this
 
area would be most desirable.
 

o 	Program effectiveness on malnourished children must be
 
measured. 
Since impact varies with a program's ecology, it

is important to avoid drawing inferences for malnou-,ished

children from data that were obtained on well nourished
 
subjects.
 

o 
Kreitzman reported that third-graders who participated in a
 
supplementary eucation program but received no school

breakfast did as well on achievement tests as students who
 
received breakfast but did not have access to the remedial

intervention. 
In the fifth grade, where no supplementary

educatioi was available, the breakfast program

particiant 
surpassed the control group on the performance
 
measures. 
This finding highlights the need to design studies

that can compare and assess the cognitive impact of SFP

interventions with and without additional intellectual
 
development components incorporated into the treatment
 
package.
 

In the final section of this chapter, the general implications of
the research on nutrition, SFPs and cognitive development are discussed.
 
Special attention is given to the concerns of policy-makers.
 

4. Conclusions. 
Without question, the cognitive abilities of a
nation's citizenry are of utmost importance to planners. Worker

productivity is so intimately linked to problem-solving skills and 
 more
generalized cognitive development that it is difficult to imagine how
 any high level decision-maker could fail to be concerned 
with removing

impediments to the optimal intellectual functioning of young people.
However. despite the need, the 
 present collection studies
of offers

relatively little guidance to 
 the policy-maker who must choose among

alternative social investments.
 

The studies are inadequate to plani.qrs for a variety of reasons

including lack of methodological rigor (p:rticularly with respect to the
work done in industrialized countries) and comparability 
of findings.
Consequently, the definitive answer to 
the question of whether SFPs make
 
a significant difference in the cognitive 
development of students 
is

unknown. However, preliminary indications are that they do.
 

Two studies, both methodologically sound in all 
 respects,

particularly provide the basis 
for this assertion; Y'ilson's work in
Guatemala and Moock and Leslie's 
research in Nepal. In the former
study, the child's total diet was 
 the largest and most significant
factor affecting a teacher's assessment of performance when all other

relevant 
 variables were controlled. This finding lends support to 
the
thesis that current energy levels have an important impact on learning
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Figure 3. 
Summary of Studies of Long-Term Behavioral
 

Effects of School Nutrition Programs
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10th-grade 	 School grades,
participants drop-out rate 
and non-participantr 

in one 

school
 
N - 198 

Grade 4 	 from Pupil breakfast 
a Louisiana habit.., pupil
schools par- recall of cry-
ticipating ing, anger and 
and not par- misbehavior; 
ticipating parent and 
in SBP teacher records 
N - approxi- of pupil cry-
mately 200 ing, anger an 

isbehaveior 
absenteeism; 
school grades 
for 1 month 


Grades 1-3y Attendance, 
students re- teacher ratings 
ceiving free of students' 

lunch and disposition,

breakfast, responsiveness 

free lunch and classroom 

only, or no participation 

scho meals 


Grades 3-5, 	 Attendance, 

one program 	 grades, scoresand one no- on achievement 

program 
 tests 

school in 


Atlanta, Gf.
 
N not 
reported 

Grades 3-6, Standardized 
one program tests for con-
and one no- centration, 

program 
 mmry, 
school in 
 abstract 
low-inco thinking 
neighborhood performance 
in Compton, 
CA.
 
N - 551
 

Analyi 

Percent of children 
receiving silk who improved
copared with percent 
of children not receiving 
milk who improved. 

Coparison of scores 
between 	participants and 
non-participantsl no 
statistical analysis 
presented. 

Comparison of final grades
and drop-out rate between 
participants and non-participants at end of 
school year. 

Comparison of results 
between pupils in par-
ticipating and non-
participating schools, 

Comparison of teachers' 
ratings 	between NSLP-only 
and NSLP + SaP 
participants, comparison
of absence rates among the 
two participation groups
and non-participation 
groups. 

Coearison of spring 

measures between progra,
and no-program 	 students. 
No statistical 	 tests 
applied, 

Comparison of fall and 
spring scores of students 
in program and 	no-program 

schools. 

Results
 

Improved jcbolarship
found for 45%of student. 
Using lilk and 	 for 24% 
of t0,se not using 
milk. 

Grades and intelligence, 
reading 	and math scores
 
of participants and 
non­
participants did not
 
differ.
 

Final grades and drop-out 
rates of participants and 
non-participants did not 
differ. 

Proportionally 	more no­
program students went 
without breakfast than 
program students did. 
More no-program students 
than program students 
reported crying, being 
angry or misbehaving fre­
quently; however, this 
difference was not re­
flected in teachers' and
 
parents' records. 
Absen­
tseism and scholastic
 

achievement of 	program

and no-program 	 children 
did not differ.
 

Teacher ratings were
 
higher for NSLP 
 + SaP 
children than for NSLP­
only children.
 

s 
Asenteeism did not
 
differ among groups.
 

Achievement scores did 
not differ between
 
program and no-program
 
third-graders but 
 tended
 
to be higher for program
 

fifth-graders than no-
Program 	fifth-graders.
 

Test scores of program 
and no-program students 
did not 	differ.
 

*May include programs not sponsored by USoA. 

Source: 	 (67: 500)
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and performance 
even among children with comparable nutritional status
and levels of ability. 
In the latter work, taller children tended to be
in higher grades than shorter children of the same age. This led the
authors to hold that efforts to improve child nutritional status may
have educational 
as well as health and survival benefits for the
 
children involved.
 

Unfortunately. the policy-maker cannot simply accept that a child's
nutritional 
status influences his school achievement--particularly when
that child is malnourished or hungry--and derive a course of action from
this assertion. 
 The research firdings are fairly uniform with respect
to an important 
 point: mild to moderate malnutrition acts
synergistically with 
social-environmental 
factors to effect cognitive
function. Therefore, the policy-maker must decide the extent 
 to which
he can 
deal with malnutrition in the environmental context in which it
occurs. 
If he treats malnutrition as one 
of the factors leading to
sub-optimal mental development (as the literature suggests), wnat other
factors should he also address, and what 
will the coverage and cost
implications 
of his decision be? From the cost standpoint, it might
prove politically and otherwise expedient to reach 
nearly everyone in
the "at 
risk" school-age population with a partial intervention than a
smaller beneficiary population with 
a more nearly perfect treatment
strategy. If the 
 choice is made to opt for a food-only intervention,
the planner can bolster his decision with the assertion (Latham 
and
Cobos) 
 that low energy levels lead to inactivity which in turn produces
short-term efrects upon learning that can be 
 cumulative regardless of
long-term nutritional status. If, on 
the other hand, he selects a
nutrition intervention program that also addresses 
 factors other than
nutrition in order to rehabilitate deficiencies initially caused by poor
nutrition, he may be distressed if fewer children are 
 reached (because

of cost considerations) although the intervention is sounider.
 

Some other conundrums also face 
 the planner. How nutritionally
adequate must the feeding intervention be for cognitive outcomes to
occur? Arvedson's study suggested that the type of 
breakfast was not
important (although the subjects 
were Swedes who presumably were not
malnourished) while Checchi's three-country study found that the 
 effect
of an SFP on performance was unrelated to the program's ability to reach
nutritional status goals. 
 On the other hand, Cotten found that 7
percent of the variance on an 
 IQ test--not at all an insignificant

proportion--could be explained by presence or absence 
of malnutrition.
Once again, the 
 answer appears to vary according to the program's
ecology. Where acute malnutrition is endemic, nutritional 
 adequacy Js
probably more 
 important than when hunger but not malnutrition produces
learning dysfunctions. 
 If hunger is a major impediment to learning,
school breakfasts may 
be the most appropriate intervention. However,
the planner must determine the criteria; 
 for selecting breakfast versus
lunch or snack programs. Selection of one type of program over another
should be based on a careful assessment of need as well as past practice

and custom.
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Finally, planners need to look at who precisely is benefiting from
SFPs. Aggregate 
data may obscuv.e important results. 
If, for example,
the program is particularly successful in overcoming the 
cognitive
deficits of girls or socioeconomic groups that are particularly at the
margin of their country's development, the resultant closing 
of the
equity gap may well justify investment in the program.
 

All of these issues have implications for the design of 
SFPs. In
the 
 next chapter, recommendations for how SFPs can be designed to yield
the maximum benefit in terms of attendance, enrollment and cognitive

development are presented.
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Appendix to Chapter III
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Related to Raven Progressive Matrices
 

Abul-iubb, Dhia, Chapter 24, "Application of Progress Matrices in
Iraq," 
 Mental Tests and Cultural Adaptation, Cronbach, L.J.
 
and P.J.D. Drenth, eds., The Hague, Netherlands, Mouton
 
Publishers, 1972, pp. 233-235.
 

Burke, Henry R., 
 "Raven's Progressive Matrices: 
 Validity, Reliability,

and Norms," Journal of Psychology, 82 
(2): 253-7, Ncvember 1972.
 

Bortner, Morton, "Progressive Matrices, Review," The Sixth Mental
 
Measurements Yearbook, Buros, Oscar Krisen, ed., Highland Park,

New Jersey, The Gryphon Press, 1965, p. 490.
 

Banks, Charlotte; Wall, W.D.; and Westby, George, "Progressive Matrices,

Reviews," The Fourth Mental Measurements Yearbook, Buros, Oscar

Krisen, ed., Highland Park, New Jersey, The Gryphon Press, 19-j,
 
p. 314.
 

Cronbach, L.J. and Drenth, Mental Tests and Cultural Adaptation,

The Hague, Mouton Publishers, 1972.
 

Shipley, Walter and Weschler, David, "Progressive Matrices, Review,"

The Third Mental Measurements Yearbook, Buros, Oscar Krisen, ed.,
New Brunswick, Rutgers University Press, 1949, p. 258.
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Chapter IV
 
Design Implications
 

1. Introduction. The purpose of this chapter to
is identify
approaches 
that can maximize 
the educational impact of AID-supported

school feeding programs. Generally, SFPs are designed 
to meet three

objectives: 
 (1) to improve nutritional status of school-aged children;
(2) to increase school attendance through the provision of 
 a snack
meal; or
and (3) to improve children's ability to benefit from instruction

by removing hunger or nutritional deficiencies as obstacles 
to learning.
These objectives suggest that SFPs are intended to 
support or strengthen

the typical array of host country strategies designed to improve 
the
internal and external efficiencies 
of school systems. Nevertheless,

there have been few if any attempts in the literature to state in
explicit terms how SFPs can contribute to school system efficiency. The
 
present chapter is an initial effort to fill this void.
 

Internal efficiency generally refers to the relationship between 
a
school 
 system's curricular expectations for students and what actually
happens to students within the system. 
Typical indicators used to gauge
a system's 
internal efficiency include the proportion of students in a
given grade who are "over age," 
enrollment ratios, absenteeism, wastage
rates, repetition 
rates, subject or examination failure rates, and the
proportion of students in a cohort of school entrants 
who successfully

complete a 
given level of schooling in the prescribed number of years.
In other words, these measures focus on whether the student is 
learning

what the curriculum prescribes and if the learning takes place at 
the
prescribed pace. Education strategies
sector 
 that are designed to
improve school attendance, expand school enrollments and facilitate
 greater mastery of curriculum objectives (either 
by improving teacher
quality or 
 providing improved instructional materials)--all are geared

toward the goal of enhancing internal efficiency.
 

External efficiency is used to 
connote the relationships between

what schools teach 
 (or try to teach) and what a country,needs to meet
its development goals. 
 For example, the curriculum for rural primary
school 
students in a given ldc might emphasize the values and lifestyle

of the urban elite. This may encourage most primary school leavers to
emigrate from the countryside. 
At the same time, however, the country's
development plans might stress rural micro-enterprise development.

education system subtly 

The
 
is undermining the government's ability to
achieve 
this goal; an external inefficiency of far-reaching
consequences is operating. Typically, education sector reforms designed


to address external efficiency questions feature attempts 
to make
curriculum more relevant. This 
may be accomplished by introducing

vocationally oriented 
studies, by regionalizing the curriculum, by
stressing life-long learning skills, and by creating a milieu in which
students have ample opportunity to apply what is learned 
at school to
 
home and community.
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From the foregoing, it can be 
seen that SFPs could, if properly
designed, improve 
both internal and external efficiencies. Yet seldom
 
are programs planned to take full advantage of this potential. In this
chapter's next two sections, specific design 
issues are raised and
suggestions presented that 
 will help planners begin to focus more

concretely on how SFPs can have a greater educational impact.
 

2. SFPs and Enhanced Injternal Efficenn. At the outset 
 a
critical assumption concerning SFPs must be made explicit: 
 food alone,

while necessary, is insufficient to overcome in
coznitive deficits 

school-aged children who have a prior history of significant nutritional

deprivation. 
Food can, however, be an important weapon in the arsenal
 
of approaches. Let us see how.
 

The key to using SFPs as a means 
for supporting the school's
cognitive development efforts is in 
using the feeding activity as a
springboard for cognitively oriented interventions. 
The meal or snack
period, for example, can become the 
 occasion for structured verbal
interactions between students and adults. 
Vocabulary, language fluency

and syntax can all 
 be improved by encouraging children to talk about
shared interests or topics of importance in a non-threatening setting.

Likewise, children can be 
 helped to acquire the competence needed to
 prepare all or part of the meal. 
 This would involve mastery of such
critical skills as: 
 following directions; measuring; translating

written symbols into concrete actions; planning future actions; and
evaluating performance 
for the purpose of improving it. Social skills

would also be developed by enabling children to 
 work together in the
 
preparation and serving of food.
 

Needless to say. unless teachers are trained to use 
the SFP as a
 means for promoting cognitive development, it is unlikely that such
outcomes will 
occur. Many attempts to improve teacher quality

because the training program is not able to 

fail
 
provide the support needed


for teachers to "unlearn" 
deeply ingrained behaviors. A two-week

workshop, for example, designed 
 to help teachers use fewer rote
techniques in class and to rely more heavily on student-centered active

learning principles depends in 
part for its success on the trainer's

ability to undo years of practice (first as a student, later as a
teacher) with rote methods. This 
is the equivalent of breaking a

long-standing habit. In contrast, the task of helping teachers 
acquire
new ttiaviors related to 
 school feeding is much easier because their
belief ,jystems concerning such programs are not nearly as ae 
ply etched
 
as 
many other beliefs related to classroom instruction. Thus, SFPs can
 serve as an entry point for providing teachers with pedagogically sou,.d

training that is 
 likely to be applied in the classroom (or cafeteria)
 
setting.
 

Changing teacher behaviors is a nearly impossible task if those who
supervise them do not support the proposed changes. 
 This means that any
teacher training effort 
 must be paralleled 
by work with school

inspectors and headmasters. 
 At this level, training should focus on
identifying a broad range of interventions that can be carried out to
overcome 
whatever cognitive 
deficits exist in the student population.
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SFPs should be viewed in this broader context.
 

Most strategies for improving the internal 
 efficiency of schools
focus to some extent on improving teacher quality. Training around the

SFP is one means for accomplishing this end 
 if feeding and cognitive

development can be purposefully and deliberately linked. 
At the same
time, however, care must be taken so 
 that SFPs do not significantly

decrease 
the time teachers 
have available for classroom instruction.

Otherwise, internal efficiency gains made through training may 
be more

than offset by lost instructional time. 
 When this occurs, we can say

that the opportunity costs of participating in SFPs become 
too high.

Strategies to 
 reduce or minimize the opportunity costs of SFPs include

parental or student involvement in food 
 preparation; teacher
participation 
in the design of SFPs; use of easy-to-prepare foods and

recipes; 
 and the careful scheduling of food preparation time so that it
 
doesn't compete with instructional demands.
 

In most ldc's it is not possible to provide all schools with 
SFPs.
Thus, targeting recipient schools becomes a critical task. 
 Frequently,­
targeting is based on the assumed 
or assessed nutritional status of

school-aged children. 
In some cases, the targeting is done at the level
of individual schools or geographic zones; occasionally, the program is

targeted to specific children within the school setting. 
In looking at
how the educational impact of SFPs can be 
 improved and, specifically,

how SFPs can increase a system's internal 
 efficiency, several

implications for targeting 
practices suggest themselves. First,
targeting to individual schools or 
geographic area is preferable to

targeting practices that focus on specific 
children. Aside from the

fact that targeting within schools tends to promote ration dilution, the
practice also dilutes such educational payoffs as tea,::her participation
 
or interest in SFP-related training, integration of feeding 
with

cognitively oriented activities, and widespread parental involvement 
 or
 contact with the school 
 through its feeding program. If SFPs are to
become a springboard for 
 far-reaching educational improvements, they

cannot reach only a portion of the students enrolled where they operate.
 

In additj.(n to deliberate targeting, inadvertent targeting may also
 
operate in the selection of SFPs. 
 This occurs when the requirements of

site selection .end, unwittingly perhaps, to favor certain categories of

schools over others. 
 For example, if the selection criteria call for
the presence of a storage area, a minimally equipped kitchen and some

community capacity. to supplement or transport the food, it is easy to
 
see how less wealthy communities frequently 
fail to meet these
standards. The result, of 
course, is that those communities most in

need of the food from both the nutritional 
 and cognitive development

vantage points 
may be less likely to receive it than communities where

the need is not as great. Program designers and managers may wish to

develop strategies for identifying communities where children are both

cognitively and nutritionally most at risk. 
 In those cases where the

community 
is unable to meet site selection criteria, special assistance
 
or dispensations should be considered.
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Most frequently, SFPs are conducted as either school lunch or snack
 programs. In only a relatively small number of cases have breakfast
 
programs been implemented. Yet 
 one of the most commonly cited
justifications for SFPs 
is that they increase students' attentiveness
 
and therefore academic performance (the critical dimension 
of internal
efficiency). If this 
line of reasoning is valid--and several studies
suggest it is although others 
 lend themselves to contradictory

interpretation--then it may well make most sense to schedule the meal or

snack immediately prior to the time when the most cognitively demanding

part of the curriculum is taught. In most cases this will mean at the

beginning rather than in the middle of the school day. 
 Afternoons, in
contrast, are more used for
often art, physical education and

vocationally oriented studies. 
 The advantages of placing an SFP early
in the day may be offset by the disadvantages associated with a child's

returning home at noon; 
 the need to expend calories to walk long
distances, an inadequate lunch that fails to compensate l'or this caloric

expenditure, and increased
the probability of absenteeism in the
afternoon. On 
the other hand, early morning feeding programs probably

do not produce the substitution effect that lunch programs do since many
ldc families don't serve breakfast to children. 
The correct decision
concerning the timing of the SFP depends on many factors. 
 However, if
all 
 other things are equal and the school schedule is more demanding in

the morning, school breakfasts or eary morning snacks may have a greater

impact than other kinds of SFP interventions.
 

Earlier, it was noted that enrollment ratios and absentee rates are
two frequently 
used measures of a system's internal efficiency.

are often defended on the grounds that they serve to 

SFPs
 
draw students to


enroll in school and encourage them to attend once enrolled. Once again
the evidence for the claim is mixed and the 
 methodologies employed in
gaining the evidence are not of a uniformly even quality. However, it
 seems that the degree to which SFPs attract students is a function of
 
many variables. Two of the most important are:
 

o 
 a comparison of the opportunity costs of school attendance
 
compared to the market value of the food;
 

o 
 the probable return on a stud:3nt's investment in education
 
compared to the revised opportunity cost of scho6ling (where

revised opportunity costs equals fees, books, uniforms and
 
foregone wages minus the market value of the food).
 

Where the opportunity costs are high and the market 
value of the
food is lo, 
 families are better off keeping their school-aged children
 
at home unless it is likely that school enrollment will contribute to an
enlarged stream of earnings in the future. 
Even in countries where
fees, books and uniforms are minimal, the opportunity cost of schooling

may be high if the child's labor can be gainfully used (or if it enables
 someone else to seek gainful employment as in the case of 
a child who

takes care of younger siblings so 
that her mother can work as a domestic
 
in the capital). The implication of this analysis is that ration size
 may be a powerful determinant of an SFP's abiity to attract students in

those countries where opportunity costs of schooling are high and the
 



probable return on investing in just a few years of primary school is
 
low. Full breakfasts or lunches will be inducements to enroll whereas
 
snacks probably will not draw more students. Conversely, in cultures
 
where education has a clear economic benefit and where opportunity costs
 
of schooling do 
not serve as a widespread barrier to enrollment, SFPs
 
are likely to have little impact on attendance and enrollment. In these
 
cases, snack programs may be a more cost-effective intervention than
 
full meal programs for meeting nutritional and cognitive needs.
 

In summary. then, SFPs can contribute to the increased internal
 
efficiency of school systeis if they are properly planned. Such
 
planning must begin with the recognition that food alone cannot
 
completely overcome cognitive deficits present in nutritionally deprived

school-aged children. 
However, SFPs can serve as the springboard for a
 
variety of activities designed to improve teacher quality and the.
 
cognitive functioning of students. Decisions about 
 the timing of

feeding (early morning or mid-day), ration size and target population

should also be governed by the level of educational impact that is
 
deemed desirable. Let us now turn to a discussion of how SFPs can
 
influence external efficiency.
 

3. SFPs and Enhanced External Efficiency. Any discussion about
 
improving a school system's external efficiency is rooted in the belief
 
that education exerts a powerful influence on 
 the attainment of a
 
country's development objectives. This influence can be either positive
 
or negative. Where negative, the curriculum is largely irrelevant and
 
the values it emphasizes .nappropriate. Often this negative influence
 
is exerted in such a subtle manner that teachers, parents and students
 
are 
 unaware of it. Educators have a term for the unintentional lessons
 
schools teach; they call them the "hidden curriculum." SFPs provide

educators with many opportunities to shape the hidden curriculum in a
 
way that supports more broadly based development efforts.
 

A xey aspect of SFPs is that they provide an avenue for all
 
segments of the 
 community to participate in school activities. Under
 
the best of circumstances, parents will organize to supplement the
 
commodities with 
locally raised produce or purchased foodstuffs. This
 
creates the opportunity for some dynamic synergisms between classroom
 
nutrition education and community decision-making. Immediately, that
 
portion of the curriculum is bestowed with a special relevance.
 

Local groups of parents often need to organize themselves in
 
support of an SFP if the program is to succeed. Not only must they work
 
to supplement donated commodities, but they also need to make decisions
 
about program logistics including meal preparation, product delivery and
 
maintenance of cooking facilities. The net result of this participation

is twofold; parental involvement in a broader range of school matters
 
is promoted, and local community development efforts are stimulated.
 
The degree to which community involvement is deemed important to program

planners may influence a number of management decisions. For example,

on-site cooking probably offers more community development potential

than programs using ready-to-eat foods. Similarly, SFPs that serve all
 
enrolled children probably stimulate more widespread parental
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involvement than programs targeting only some children for 
participation. 

SFPs can be designed to encourage the production of local foods 
either by parents or children. Thus, they can become a departure point

for teaching about soil preparation, prevention of soil erosion, seed
 
germination and other aspects of food cultivation. These principles may

be applied in a school garden. All too often, however, school gardens
 
prove unsuccessful. Many factors contribute to their failure: vacation

breaks, thieving, and unsuitable land, for example. Decision makers
 
need to ask themselves what the educational message of a failed garden

is? It may well be advisable to explore alternatives to the traditional

school plot. One possibility is to have students grow food on nearby

working farms in cooperation with landowners. Such an approach would
 
probably promote 
a higher degree of transfer between school and home
 
while contributing to increased relevance of 
 the curriculum to local
 
conditions and needs.
 

If the SFP is structured so that imported commodities will be
 
phased out over a specified period of time, the program may also
 
contribute to the promotion of community self-reliance. This would
 
certainly be an 
important lesson to include in the hidden curriculum.
 
Self-reliance, however, will only 
be achieved if the community

involvement has been carefully nurtured.
 

Decisions about the 
 size and type of rations should also be

examined from the perspective of the hidden curriculum. 
What behaviors
 
are modeled for children when the SFP is based either on snacks 
or

unbalanced meals? What is the implicit nutrition education message

conveyed by the ration? It may 
well be that the SFP unwittingly

contradicts the more carefully planned intent of the school's nutrition
 
education curriculum.
 

Effective nutrition education can make an important contribution to
 
a system's external efficiency since what is learned by one generation

has a significant bearing on the rearing of future generations 
and

therefore a 
country's stock of human capital, a critical ingredient in

all development strategies. 
 SFPs provide a valuable opportunity to make
 
nutrition education efforts meaningful. They can become the basis for
 
exploring best nutrient buys; proper handling and storage of foods;

food preservation and preparation; and alternative sources of important

nutrients. For classroom nutrition education to its
reach potential,

targeting messages to local priorities is essential as is the use of
 
sound pedagogy.
 

In summary. SFPs can be designed to improve eAternal efficiency by

reinforcing 
more broady based development objectives. Programs that
 
encourage community participation, supplementation and eventual phaseout

of donated commodities, local production of foodstuffs, and consistency

between SFP and nutrition education messages will have the greatest

educational impact.
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4. Conclusions. In examining the literature on SFPs, it appearsthat the potential impact of SFPs may not have been reached. This is in
 
part because they were designed exclusively or primarily from the

standpoint of nutritional rather than educational needs. Effective
 
program planning must be based on a careful examination of both sets of

needs and how they relate 
 to each other. In some situations,

educational needs might be given a higher planning priority; 
 in others,

the reverse will be true.
 

In evaluating SFPs, greater clarity 
is needed concerning the
relative priorities given to each objective. 
Where internal efficiency

questions are of paramount interest, simple proxies for cognitive

development are needed. Perhaps 
the rate of students successfully

completing a given grade might prove useful if such critical intervening

variables as teacher quality, distance between home and school, prior

education of the mother and family, 
and socioeconomic status can be
 
controlled.
 

Research is also needed to compare the relative impact of lunch and
breakfast programs on school performance. Either a longitudinal

approach within the same school 
setting or a comparison of matched

communities might prove to be a framework.
useful Once again, a

pass/fail rate might be suitable in 
gauging cognitive development if

intervening variables can be controlled. Any comparison 
 between

breakfast and lunch programs should also measure differential effects on
 
school attendance.
 

Additionally, further research is needed to assess 
 the impact of
alternative distribution modes. For example, would a snack and lunch be
 
a more potent combination in terms of nutritional status, attendance,

and school performance than breakfast and snack program?
a To what
 
extent can commodity levels be reduced 
without diluting an SFP's

educational (as opposed to nutritional) benefits? These are all
 
questions that require serious analysis and discussion.
 

The methodological difficulties of conducting good research in this
 
area are numerous. The relationships between SFPs (the independent

variable) and school attendance or performance (the dependent variables)

ari seriously by series
confounded a 
 of intervening variables that

collectively may exert more influence on the 
 hypothesized relationship

than the independent variables alone. 
 Adding to the difficulties of
inferring relationships is the need 
 to take into account seasonal

variations that might influence school attendance and attentiveness.
 

For planners, however, the most pressing should
concern be the
identification of 
whatever other inputs are needed in combination with
SFPs to promote educational change. Children do not live by bread
alone, and while food is undoubtedly a necessary condition for healthy

growth and development, it certainly is not sufficient. Only when SFPs
 
are viewed as but one component of broader schemes to improve education
 
will they be able to achieve their full potential as vehicles for
improving the internal and external efficiency of school systems in
 
ldc's.
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This study's concluding 
chapter presents a framework for an
operations research project that 
 could provide answers to these
questions. Specificaly. the proposed analytical framework would 
assist

planners in matching the ecology of a program setting to design features
 so that the right mix of inputs could be made available at every program

site.
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Chapter V
 
Conclusions and Next Steps
 

Do school feeding programs increase attendance, improve academic

performance and contribute to 
 higher enrollment ratios? The studies

that have been undertaken thus far fail to provide us with a 
conclusive
 answer to this question. They also neglect by and large, to relate
impact to beneficiary population characteristics so we can draw a
picture of those individuals 
for whom SFPs are most likely to make a
difference. 
Clearly. what is needed is further research. Of equal
clarity, however, is the 
 need for a new approach to the problem of
 
assessing program benefit.
 

In this chapter, the 
 broad outlines of an operations research
 pro4 zct on the impact of SFPs are sketched. It is intended not as a
complete, self-continued methodological guide to inquiry 
in this area
(which it most definitely is not) but to highlight the kinds of issV3s

that must be systematically addressed 
in order for policy-makers to
 answer three basic and interrelated questions: (a) What kinds of
changes do SFPs promote and for whom? 
 (b) To what extent are these

changes interdependent? 
 (c) Given a particular set of ecological
conditions, what is the ideal SFP 
design to promote improvements in

enrollment, attendance, and academic achievement?
 

The justification for an operations research-approach lies in five
major weakne6ses 
within the body of research on SFPs that is presently
available. Fir.t, not 
a single study involved the use of baseline data
collected prior to the advent 
of the SFP. Thus, it is virtually
impossible to assess the degree to which the program prompted changes in
the beneficiary population. Specifically, the lack of prior measures
for attendance rates, enrollment ratios and academic 
achievement leave
 
us without a 
strong basis for inferences concerning the impact of the
intervention on these variables. 
 Second, in only a few studies were
such intervening variables as SES and quality of 
 the educational
environment adequately controlled. 
Thus, it is difficult to determine
the extent which
to differences are attributable to the intervention
 
itself or to dissimilarities in the sample populations. 
 In many of the
comparative studies, particularly, the control and experimental groups
were not really comparable. Third, data are generally reported in
aggregated terms making it impossible to measure impact on groups of
students generally deemed to be 
 most vulnerable to nutrition-related

problems: girls, 
 rural children from landless families, ethnic
minorities, children from incomplete families, 
and children from the
most economically marginal households. 
 Fourth, with the exception of
Cotten's work in Haiti. the studies are not longitudinal and therefore

tell us nothing about how QPPs influence rate of change in the variables

of interest, attendance, enrollment and academic performance. Finally,
none of the programs evaluated to date appears to be "state of the art."

Thus, we cannot learn what the optimal impact of an SFP might 
 be under
 very favorable but highly 
replicable conditions. In the case of a
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program that seeks to induce cognitively oriented changes 
 in students,
"state 
 of the art" at the lery least probably means that the
intervention design must incorporate a component concretely 
related to
 
the desired cognitive outcomes.
 

These limitations impede the search for definitive answers 
to the
three basic questions noted earlier. Let 
us look at each of these
issues in turn and break them into 
a series of interrelated probing
hypotheses 
that would form the agenda of an operations research project
in this area. The first question asked about the kinds of changes 
 SFPs
promote and the characteristics of students most affected by these
changes. The probing hypotheses associated with this issue include 
 the
 
following:
 

(a)Do SFPs lead to positive changes in school enrollment ratios?

What are the characteristics of those students for whom SFPs
do and do not constitute an inducement to enroll? 
Are SFPs

effective in promoting enrollment among students deemed to

be most vulnerable to nutrition-related problems?
 

(b)Do SFPs lead to improvements in school attendance among

enrolled students? What are 
the characteristics of those
students for whom SFPs do and do not constitute an inducement
 
to attend? 
 Are SFPs effective in promoting attendance among

students deemed to be most vulnerable to nutrition-related
 
problems?
 

(c) Do SFPs lead to reductions in the wastage rate as measured by

the proportion of students in the first grade who complete

primary school in the prescribed number of years? What are
the characteristics of those students for whom SFPs do and
do not constitute an inducement to complete primary school in

the prescribed number of years? 
Are 'Ps particularly

effectiv, in reducing the wastage rate among student- deemed
 
to be most vulnerable to nutrition-related problems?
 

(d)Do SFPs contribute to a student's increased ability to engage
in the cognitive processes closely associated with learning

(e.g., ability to concentrate and attend to instruction;

short- and long-term memory; intersensory integration)? What
 are 
the specific cognitive processes most amenable to change
through a school feeding intervention? What are the
characteristics of those students particularly benefited by

SFPs in the 
area of cognitive development? Are SFPs

particularly effective in promoting cognitive development
 
among students deemed to be most vulnerable to nutrition­
related problems?
 

(e) Do SFPs contribute to improvements in student academic
 
performance? What are 
the characteristics of those
 
students whose academic performance appears to benefit from
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the presence of an SFP? Are SFPs effective in improving the
 
academic performance of students deemed to be most vulnerable
 
to nutrition-related problems?
 

(f)Do SFPs contribute to improvements in student nutritional
 
status? What are the characteristics of those students who
 
nutritionally derive greatest benefit from SFPs? 
 Are SFPs
 
effective in improving the nutritional status of students
 
deemed to be most nutritionally vulnerable?
 

The second broad issue concerned the extent to which changes

promoted by SFPs are 
 or need be interdependent. The first set of
 
questions focused on six change variables: enrollment ratios; school
 
attendance rates; wastage rates; intellectual development; 
 academic
 
achievement; and nutritional status. 
This new issue seeks to identify

which (if any) 
of these variables is necessary (and/or sufficient) to
 
promote change in the other variables under consideration. Examples of
 
probing hypotheses that might constitute the research agenda in this
 
area include the following:
 

(a) For what segments of the school population-is improvement
 
in nutritional status a necessary and/or sufficient condition
 
for increased cognitive development and improved academic
 
achievement? 
For what segments of the school population is
 
alleviation of temporary hunger without nutritional status
 
change a necessary and/or sufficient condition for improved
 
academic performance?
 

(b) For what segmen-.s of the school population is improvement in
 
nutritional status a necessary and/or sufficient condition to
 
improve school attendance rates? For what segments of the
 
school population is alleviation of temporary hunger alone
 
a necessary and/or sufficient condition for improved school
 
attendance?
 

(c) To what extent are changes in enrollment ratios and wastage
 
rates dependent upon changes in nutritional status? Can the
 
alleviation of temporary hunger alone contribute to change
 
in these areas?
 

Matching the design characteristics of an SFP to a particular set
 
of ecological conditions is 
 the final concern on which an operations

research project ought to focus. 
 Some probing hypotheses related to
 
this issue and especially suited for inclusion in a research agenda

include the following:
 

(a) For what settings would breakfast, lunch, snack or some
 
combination of these feedings (e.g., breakfast and lunch) be
 
most appropriate?
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(b) In what settirngs should feeding be integrated with a
 
cognitively-oriented intervention?
 

(c) In what settings should the feeding program attempt to close
 
the gap between average daily intake and minimum daily

requirements? 
Where should the program attempt only to
 
alleviate temporary hunger?
 

If this list of probing hypotheses constitutes the outline of an

agenda for an operations research project, then attention must now be
given to methodological issues including overall 
 approach, sample

selection and modes of analysis. 
What follows is a broad discussion of
 
each of these topics.
 

To provide responses to the probing hypotheses noted earlier, an
operations research project SFPs have
on must chree important

characteristics. 
First, it should be longitudinal; rate of change over
time needs to be measured. Second, 
it should assess the impact of
alternative designs in a variety of ecological settings. 
Last, at least
 
some of the designs tested ought to incorporate a cognitive component in

order to assess maximum potential impact for "state of 
the art"
 
programming.
 

The operation research project proposed here would be of a three to
five year duration, involve a wide variety of sites in one country, and

would track first graders in relation to attendance, wastage, 
academic

achievement and nutritional status. In addition, data on enrollment
 
ratios would be gathered for the length 
of the study. Ideally, the
study should monitor the first grade cohort for the same number of years

as covered by the primary school curriculum. However, since the bulk of

attrition generally takes place 
by the end of the third grade, it is

probable that a shortened study period, while not preferable to one that

coincides with primary
the school cycle, would be adequate for

discerning most of an SFP's impact on the variables under consideration.
 

Seven basic treatment programs would be tested: snack only;
breakfast only; 
 lunch only; snack plus cognitive intervention program;

and cognitive intervention program only. A "no treatment" control group

would also be included in the design.
 

The cognitive intervention program to be replicable and appropriate

to a wide cross-section of teachers in ldc's must be easy to use and

free from any dependence on materials that 
are expensive or difficult to

obtain. 
 For the purposes of this project, a flashcard program of games

built around the alphabet, numbers and vocabulary items matched with

pictures seems highly appropriate .
 These games would be teacher-led,

last an average of fifteen minutes daily, and, insofar as possible, be

played in conjunction with the meal 
or snack activity. As students
 
advanced beyond the first grade, the 
 games would, of course, become
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ircreasingly complex and could involve small groups of student players

wcrking independently of one another. Of course, a modest teacher
 
training program woula be needed to mount the flashcard program.
 

Each of the seven treatments would 
 be tested in four different
 
types of settings in order to assess how program ecology acts as a
 
mediating variable. These settings would be ranked from "most
 
favorable" to "least favorable" 
 through the construction of three
 
indices, one for SES, one for the quality of the education available and
 
one for nutritional status. 
 It is expected that the "most favorable"
 
environments would be placed between the fifty-first and sixty-fifth

percentiles 
on each index, whi7.e the "least favorable" would fall below
 
the twentieth percentile on all the indices where the frame of reference
 
is a representative sample 
of schools within the target country. In
 
operational terms, a school would be placed in a given 
category if at
 
least 60 
 percent of the first grader:3 fell within the specified ranges
 

education of father, 


and if the majority of tne remaining students fell within + 10 
percentile units of the specified ranges. 

The SES index would be constructed to include family income. 
education of mother, physical characteristics of
 

the family dwelling (e.g.,*number of rooms, presence or absence of
 
latrines, roofing 
material) and presence or absence of key possessions

(e.g., radio, bed, chair). The quality of education index would reflect
 
teacher qualifications and school facility characteristics. Measures of
 
teacher background include highest grade completed, and years of teacher
 
experience. School plant adequacy would be reflected in the ratio of
 
total enrollment to number of school desks, the ratio of total
 
enrollment to books in school, illumination, and occupancy density

(number of students per square foot of classroom space).

Student-teacher ratio would also be included in this index along with
 
the ratio of first graders to students enrolled in the last year of
 
primary. The nutritional status index would be a simple comparative
 
measure of weight for height.
 

In the table below, characteristics of the various ecological

settings and the distribution of treatment programs are summarized. It
 
shows that the proposed project involves four distinct ecological

settings, seven different experimental treatments and a total of 88
 
research sites. This relatively large number of sites is needed to
 
insure an appropriate mix of rural and urban schools, as well as an
 
adequate number of first grade subjects. Each cell in Figure 4 will
 
include on urban school; the remainder will be rural. A sample of this
 
size will also facilitate comparisons of impact on the basis of program
 
exposure (i.e., the number of days the program actually operated at the
 
school site) and differential program impact on boys and girls. It is
 
expected that 
 schools with fewer than 20 first grade students would be
 
eliminated from the sample due to the longitudinal nature of the study

and the need to have a reasonable number of subjects -4nthe study's
 
concluding phase.
 



Figure 4 

SAMPLE CONSTRUCTION OF OPERATIONS RESEARCH PROJECT ON SFP IMPACT 

Percentile Snack + Breakfast Lunch + Cognitive 

Setting 
Rankings on 

All 3 indices 

Snack 

Only 

Breakfast 

Only 

Lunch 

Only 

Cognitive 

Treatment 

+ Cognitive 

Treatment 

Cognitive 

Treatment 

Treatment 

Only 

No 

Treatment TOTALS 

Most Favorable 65th - 51st 2 2 2 2 2 2 2 2 16 

Moderately Favorable 35th - 50th 3 3 3 3 3 3 3 3 24 

Moderately Unfavorable 20th - 34th 3 3 3 3 3 3 3 324 

Most Unfavorable below 20th 3 3 3 3 3 3 3 3 24 

Totals 11 11 11 11 11 11 11 11 88 



It is recommended that both the breakfast and 
 lunch programs be
 
designed, insofar as possible, to provide students with approximately 30
 
percent of minimum daily nutritional requirements. This may well
 
involve the supplementation of donated commodities. The snack ration
 
should contain approximately one half the nutritional value 
 of the
 
breakfast or lunch programs and should be served mid-morning. Periodic
 
data on the food consumption habits of students will be gathered 
to
 
determine the degree to which the SFP is alleviating temporary hunger

and the extent to which it promotes supplementation of the current diet
 
or the substitution of SFP products for normally consumed foods.
 

In Chapter II of this raport, the path analysis techniques used by

the Checchi team in its three-country study of SFPs were reviewed (see
 
pages 45-4 7 ). It was noted that a strength of this approach is that 
 it
 
provides a framework for testing the "fit" between the assump;ions

inherent in the design of an SFP and the actual conditions found in the
 
field. This is achieved by enabling researchers to examine where the
 
largest 
 number of "incorrect paths" (i.e., unanticipated

cause-and-effect linkages) lie. Given the 
 nature of the operations

research project proposed here--an attempt to match a variety of
 
ecological settings to alternate intervention designs--this approach
 
seems most appropriate.
 

Data analysis will. of course, need to focus on more than how 
 each
 
intervention's impact differed according to the ecological setting in
 
which it was tested. Comparisons will also have to be made that point

up differences between boys and girls, rural and 
urban students,
 
relatively younger and older first graders and students with more versus
 
less exposure to the program (as determined by the number of days the
 
SFP actually was operational at the study site).
 

To conclude this chapter'. ,robing hypotheses related to each of the
 
three issues proposed for consideration are analyzed according to the
 
relevant independent and dependent variables, operational definitions
 
and the kind of instrumentation needed to investigate them. These
 
examples are offered to illustrate the breadth and complexity of the
 
proposed operations research project as well as the wealth of invaluable
 
information that would be generated through such an effort.
 

The one question remains: Is such a complex and presumably costly

research effort worthwhile? The savings that will stem from a more
 
cost-effective intervention program will undoubtedly justify the initial
 
investment many times over. Food is a valuable resource. Our country

has a responsibility to see that the essential dilemma of foreign

aid--the tension between what donor nations are willing to give and what
 
recipient nations actually want--results in a positive sum game where
 
all parties gain. 
With school feeding, this dilemma is minimized for it
 
is one of a relatively small number of programs that can satisfy

objectives of a broad range of constituencies from U.S. farmer to ldc
 
planner. As such, it appears to be the embodiment of win-win
 
gamesmanship. 
Every effort must be made to assure ourselves and our ldc
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partners that this appearance is firmly rooted in fact. 
 Otherwise both
donor and recipient nations alike will become losers in the struggle to
create conditions favorable to global peace and security.
 



Probing HyDotheses 


1) Do SFPs lead to posi-

tive changes in school en-

rollment ratios? 
What are 

the characteristics of 

those students for whom 

SFPs do and do not consti-

tute an inducement to 

enroll? 
Are SFPs effectiv 

in Promoting enrollment 

among students deemed tc 

be most vulnerable to 

nutrition-related problems 


Figure 5
 

Selected Examples of Probing Hypotheses
 
For an Operations Research Project on School Feeding Programs
 

Independent Intervening

Variables 
 Variables 


SFP (presence Nutritional 

or absence) status; 


nutrition-

SFP (interven- related 

tion mode) vulnerability; 


student back-

SFP 
 ground factors; 

(efficiency) school back-


ground factors 


Dependent 

Variables 


School 

enrollment 

ratio 


Operational
 
Definitions 
 Instrumentation 


a) SFP = 
snack, break- a) SFP Control 

fast or lunch program Sheet = to monitor 

served in school 
 content, frequency 

using a combination of and participation 

donated commodities 

and locally purchased 

products or relying 

solely on one or the 

other. Breakfasts or 

lunches provide 

approximately 30 per-

cent of MDR; snacks 


offer half this 

amount. 


) School enrollment 
ratio = the proportion 
f students in a 
specified age cohort 

who are currently en-

rolled in school, 


c) Nutrition-related 


ulnerability = 

children at or below 

the 90th percentile 

of weight-for-height 

or height-for-age 

norms and children 


in SFP. 


b)*Census Form = 
to determine size 

of cohort, 


c) Enrollment Data 

Sheet = to derive 


data on school en-


Comment
 

Changes in
 
school enroll­
menv ratios
 
will be correl
 
ted with each
 
of the follow­
ing variables:
 
type of SFP;
 
nutritional
 
status of
 
students;
 
degree of
 

nutrition­
rollment from which related vulner­
enrollment ratios 

can be calculated, 


d) Student Case 

History Form = to 

assess the student 

background factors 


and degree of 

nutrition-related 


vulnerability. 


e) School Back-

ground Factor 

Scale = to record 

and assess teacher 


ability;
 
student back­
ground factors:
 
school back­
ground factors;
 

nutritional
 
status changes
 
within studentF
 
and SFP effi­

ciency and
 
intervention
 
mode. These
 

correlations
 
will be derived
 
periodically
 

from families with one qualifications and throughout the
 
or more of the follow- school plant 
 study period

ing characteristics: 
 adequacy. commencing with
 



Figure 5
 

Selected Examples of Probing Hypotheses
 
For an Operations Research Project on School Feeding Programs
 

Independent Intervening 
 Dependent
Probing Hynotheses Variables 
 Variables Variables 


1) continued 


Operational
 
Definitions 


rural and landless; 


ne or both parents 


absent; economically 

marginal (below the 

30th percentile in 

real income); ethnic 

inority. 


SFP intervention 

mode = one of the 

following: breakfast 

only; lunch only; 

snack only; and each 

of the above combined ground Factors 
 intervening
 
with a cognitive 

intervention consis-

ting of 15 minutes 


a day of structured 

games using flash-

cards with numbers, 

letters and vocabu-

lary items, 


SFP efficiency = 

Instrumentation 


f) Student height-


weight chart = 


form to monitor 

changes in weight-

for-height over 

time. Nutritional 

status comparison 

of weight-for-

height with locally proportion of
 
or internationally variance 
accepted norms. attributable to 

each of the 
g) Student Back- indeDendent and 

Comment
 

a baseline
 

measure admi­

nistered to
 
first graders.
 

Regression
 
analysis will
 
be used to
 
identify the
 

Scale = sex of 
 variables.
 
student; family SES
 
as reflected by the
 
education of
 
child's father and
 
mother; physical
 
characteristics of
 
the family dwel­

ling; and absence
 
or presence of
 

Number of days program functioned targeted Dosses-

Number of days in school year 
 sions including a
 

radio, bed and
 
chair; student IQ
 

as measured by
 
Raven.
 

h) School Back­
ground Factors
• S~r~cal -= 



Figure 5 

Selected Examples of Probing Hypotheses 
For an Operations Research Project on School Feeding Programs 

Probing Hvnotheses 

Independent 

Variables 

Intervening 

Variables 
Dependent 

Variables 
Operational 
Definitions Instrumentation Comment 

(1) continued 
qualifications of 
teaching staff (e.g 
highest grade 
completed; number 
of years teaching); 
school plant ade­
quacy as measured 
by ratio of total 
enrollment to 
number of desks and 
books; occupancy pe 
square foot of spac( 
and adequacy of 
illumination; pupil­
teacher ratio and 
average wastage ratE 
between first and 
last year of 
primary cycle. 

0.
 



Figure 5
 

Selected Examples of Probing Hypotheses
 
For an Operations Research Project on School Feeding Programs
 

Independent Intervening Dependent 
 Operational
Probing Hypotheses Variables 
 Variables Variables 
 Definitions 
 Instrumentation 
 Comment
 

2) Do SFPs lead to improve- SFP (presence Nutritional School 
 School attendance -Allinstruments Changes in
ments in school attendance or absence); status; attendance rate = average daily noted in #1 and 
 attendance will
among enrolled students? SFP (interven- nutrition-
 rate attendance for 50 
 Student Attendance be correlated
 
What are the characteris-
 tion mode); related 
 preselected days
tics of those students for SFP (efficien- vulnerability; Form to record with the same
divided by average attendance as well variables and
 
whom SFPs do and do not 
 cy) student back-
 total enrollment on as enrollment on
constitute an inducement analyzed in
ground fac-
to attend? each of the 50 preselected days.
Are SFPs the same manner
tors; school preselected days. 
 as described in
effective in promoting background Days preselected #i.
 
attendance among students 
 factors
deemed to be most vulner- would not be conti­

guous to
able to nutrition-related a weekend,

holiday or vacation
 

roblems? 
 period and would be
 
seasonally stratified
 

See #1 for other
 
terms.
 

0. 



Figure 5
 

Selected Examples of Probing Hypotheses
 
For an Operations Research Project on School Feeding Programs
 

Independent Intervening Dependent
Probing Hvnotheses Variables Operational
Variables 
 Variables 
 Definitions 
 Instrumentation 
 Comment
 

3) Do SFPs lead to 
 SFP (presence Nutritional Wastage
reductions in the wastage Wastage rate = for a See #1 Changes in
or absence); status;

Irate? What are the rates primary school curri-
SFP (interven- nutrition- Cange in
culum of 5 years:
characteristics of those (y2 - y5) wiltion mode); related vulner

students for whom SFPs be correl
SFP (efficien- ability; 
 number of students
do and do not constitute cy) student back- with the same
enrolled in the
an inducement to complete 
 variables and
ground factors 5
orimary school in the fifth grade in y analyzed in
school back-
prescribed number of divided by the number 
 the same
ground factors
years" of students who
Are SFPs particu- manner as
entered first grade
larly effective in described in
in yd y' base

reducing the wastage rate #1 ihere


#i.
 among students deemed to
 
be m o s t v u l n e rabl e t o 
 ~year 
 e r . n sy + 5.ast5 eItenutr tlo -rel teddiate Intermie­
nutrition-related wastage rates
 
problems? can be calculated
 

2
for y - 4 using
this 
same approach.
 

See #1 for other
 
terms.
 

0 



Probing HyDotheses 


4) Do SFPs contribute to a 

student's increased abilit 

to engage in cognitive 

processes closely associ-

ated with learning? What 

are the specific cognitive 

processes most amenable to 

change through a school 

feeding intervention? What 

are the characteristics of 

those students particularl 

benefited by SFPs in the 

area of cognitive 

development? Are SFPs 

particularly effective in 

promoting cognitive devel-

opment among students 


deemed to be most 

vulnerable to nutrition-


related problems? 


Figure 5
 

Selected Examples of Probing Hypotheses
 
For an Operations Research Project on School Feeding Programs
 

Independent 
Variables 

Intervening 
Variables 

Dependent 
Variables 

Oerational 
Definitions Instrumentation 

SFP (presence 
or absence); 
SFP (inter-

Nutritional 

status; 
nutrition-

Cognitive 

development 
Cogniitive development Scale of Ability 
= ability to concen- to Attend to 
trate and attend to Instruction* 

vention mode); 
SFP (efficien-
cy) 

related 
vulnerability; 

student back-
ground 

instruction; ability 
to retain informa-
tion in the short-
and long-term; 

students are indi-
vidualy given 
sequences of 
directives and 

factors; 
school back-
ground 

ability to integrate 
stimuli and infor-
mation obtained 

tested on their 
ability to follow 
directions of 

factors through various inreasing length 
sensory modes. and complexity, 

Example: Put the 
ball on the book 
(two behavioral 
steps, no 
qualifiers). Put 

the red ball on the 
book (two beha­
vioral steps, one 

qualifier). Put 
the red ball on 
the blue book (two 

behavioral steps, 
two qualifiers). 

Short-term Memory

Test* = an indivi­
dually administered
 

test in which
 

students are asked 

to duplicate
 
number, word and
 

Comment
 

Test scores
 
will be cor­
related with
 
each other as
 
well as with
 
the same
 
variables and
 
analyzed in
 
th..± same mannei
 
as described
 
in #1.
 

!10
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Selected Examples of Probing Hypotheses 
For an Operations Research Project on School Feeding Programs 

Probing Hynotheses 

(4) continued 

Independent
Variables 

Intervening j Dependent
Variables Variables 

Operational
Definitions Instrumentation 

and picture 

Comment 

sequences presented 
by tester. 

Long-term Memory 
Test* = essentiall, 
the same test as 

abo 7e except that 
students duplicaLe 
each sequence after 
90 seconds of an 
intervening 
activity. 

Portius Maze Test= 
Although originally 
designed as an IQ 
test, the items can 
be administered in 
an untimed fashion 
and scored somewhat 
differently so that 
eye-hand coordina­
tion difficulties 

do not influence 
assessment. If 
these adjustments 
are made, this 
instrument will 
measure foresight, 
ability to plan, 
attention, and 



Figure 5 

Selected Examples of Probing Hypotheses 
For an Operdtions Research Project on School Feeding Programs 

robing Hynotheses 

) continued 

Independent 
Variables 

Intervening 
Variables 

Dependent 
Variables 

Operational 
Definitions Instrumentation 

intersensory 

Comment 

integration 
capacity. 

See also 
instrumentation 
on items #1-3. 

* - tests to be 
specially developed 
for this project. 

k! 



Probing Hypotheses 


5) Do SFPs contribute to 

improvements in student 

academic performance? Whal 

are the characteristics of 

those students whose 

academic performance 

appears to benefit from 

the pre3ence of an SFP? 

Are IFPs effective in 

improving the academic 

performance of students 


deemed to be most vulner-


able to nutrition-related 

problems? 


Figure 5
 

Selected Examples of Probing Hypotheses
 
For an Operations Research Project on School Feeding Programs
 

Independent 

Variables 


SFP (presence 

or absence); 

SFP (inter-

vention mode); 

SFP (efficien-

cy) 


Intervening 

Variables 


Nutritional 

status; 

nutrition-

related vul-

nerability; 

student back-

ground 

factors; 

school back-

ground

factors 


Dependent 

Variables 


Student 

academic 

performance 


Operational
 
Definitions 
 Instrumentation 
 Comment
 

Student academic 
 Boehm Test of Basic Changes in
 
performance = ability Concepts for first school perfor­
to perform essential 

school-related tasks 

as evidenced by 

scores on standard-

ized tests and 

normal progress 

through a school 

system (i.e., one 

year of academic 


credit for each 


year spent in school) 


and second graders; mance as
 
math and vocabulary measured by
 
portion of test appropriate
 
similar to Stanford achievement
 
or Metropolitan 

Achievement Tests 

(i.e., instrument 

with multi-levels)

adapted for local 


use. 


See also 


instrumentation in 

items #1-4. 


test and aca­
demic progress
 
will be cor­
related and

analyzed in th
 

same manner as
 

described in
 
#1. The Boehm
 

Test of Basic
 
Concepts
 
measures essen­
tial concepts
 
needed by
 

children to
 
cope with clab6
 
room instruc­
tion. It cor­
relates highly
 
with a child's
 
ability to
 

learn reading

and math/facts.
 
It contains 50
 
basic relational
 
concepts (e.g.,
 

same/different;
 

I-_I 
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Selected Examples of Probing Hypotheses 
For an Operations Research Project on School Feeding Programs 

Probing Hynotheses 

(5) continued 

Lnaepenaent 

Variables 
Intervening 

Variables 
Dependent 

Variables 
Operational 

Definitions Instrumentation Comment 

right/left; 

more/less; 
first/last). 

I!n 



Probing Hypotheses 


6) For what segments of 

the school population is 

improvement in nutritional 

status a necessary and/or 

sufficient condition for 

improved cognitive

de v elopment and ac a demi c 

development? and aca 
 c 

acheement?Fo 
 chol 

segments of the schoolpe

population is alleviation 

of temporary hunger th-

out nutritional 
status
change a necessary and/or 


for improved academic
[eformrven c admi 


performance? 

Figure 5
 

Selected Examples of Probing Hypotheses
 
For an Operations Research Project on School Feeding Programs
 

Independent 
Variables 

Intervening 
Variables 

Dependent 
Variables 

Operational 
Definitions 

Nutritional 
status; 

Student back- Level of 
ground cognitive 

See #4 and #5 

alleviation of 
factors; 
school back-

development; 
student 

temporary ground academic 
hunger factors, performance 

Instrumentation 


See #4 and #5; 


Food Consumption 

Habits Inventory*: 

Record designed 

to measure food
t e s r o dn 

intake of students 

over a 24-hour 


i d It sm 

especially sensi-
tive to the 

quantity of food

consumed prior 


to participation

in an SFP by 


recording time and 


level of intake, 


Comment
 

Changes in nu­
tritioaal
 
status will be
 
correlated wit
 
changes in cog­
nitive develop­

t v e e o
 
ment and aca-­
demic achieve­

n . Th e
 
changes will b 
derived period­

ically over

life of study
 

commencing witi
 a baseline
 

measure. Like­

wise, presence
 

or absence of
 
hunger will be
 
correlated witi
 
changes in
 

student academi
 
performance.
 

Regression
analysis will V 
used to identif
 
the proportion
 

of variance
 

attributable to
 
each independen
 

and intervening
 
variable. Iu
 



Probing Hvotheses 


7) In what settings would 

breokfast, lunch, snack 

or some combination of 

these feedings be most 

appropriate? 


Figure 5 

Selected Examples of Probing Hypotheses
 
For an Operations Research Project on School Feeding Programs
 

Independent 
Variables 

Intervening 
Variables 

Dependent 
Variables 

Operational 
Definitions Instrumentation 

SFP inter-
vention mode 
(breakfast 
only, lunch 
only, snack 
only) 

Student back-
ground 
factors; 
school back-
ground 

factors 

School en-
rollment 
ratios; 
school 
attendance 

rate; 

See items #1 ­ #5. fSee item #1 for 
descriptions of 
SFP Control Sheet; 
Census Form; 
Enrollment Data 
Sheet; Student Case 

SFP 
efficiency 

nutritional 
status; 

level of 

History Form; School 
Background Factors 
Scale; Student 

cognitive 
development; 

Background Factors 
IScale; School 

student 
academic 
performance 

Background Factors 
Scale and see items 
#4 and #5 for 

remaining 
instrumentation, 

Comment
 

SFP interven­
tion mode will
 
be correlated
 
with each of
 
the dependent
 
variables whilt
 

controlling foi
 
the intervenin
 
variLbles.
 
Regression
 
analysis will
 
be used to
 
identify the
 
proportion
 

of variance
 
attributable
 

to each
 

independent
 
and interveninj
 

var able.
 

!a­



Figure 5 

Selected Examples of Probing Hypotheses 
For an Operations Research Project on School Feeding Programs 

Probing Hvnotheses 

8) In what settings 
should feeding be 
integrated with a 

cognitively oriented 
intervention? 

Inderendent 
Variables 

SFP interven-
tion mode 
(breakfast. 

only; snack 
only; lunch 

only or any 
of the above 
plus cognitive 
intervention). 

Intervening Dependent
Variables Variables 

Student back- School en-
ground rollment 
factors; ratios; 

school back- school 
ground attendance 

factors rate; 
level of 
cognitive 

develoDment; 

Operational
Definitions 

Same as previous 
item 

Instrumentation 

Same as previous 
item 

Comment 

Same as 
previous 
item 

student 

SFP efficiency 
academic 
performance;
nutritional 

status 
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;chool 
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ment in students' 
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as compared to those 
who didn't 

Amundson and 
Wecker, 1982 
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parents' need for 
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models, 
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and 
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moderately or severely 

p. 15 ence in data 
collected by MEC 
and by the team 

snack 2-year time period; 
-discussions with CARE 
and CRS staff, 

lip­
pines 

malnourished p. 15 directly re -selected schools; 
c. in 3 out of the 4 accuracy of on- -discussions with local 

schools (in Bicol) site measurements; and school officials; 
analyzed, participants' -no information on observations; 
nutritional status was 
higher during summer 

method of school 
selection, 

-collection of weight for 
age data for previous 

when not participating -participants only school year or morel 
in program--possibly 
attribute to substi-

mildly or non-
malnourished; 

-height and weight 
forage data; 

tution p. 16-17 -overall primary -10 category nutrition 
d. Nutribun provides only enrollment scale for cate­

small percentage of 
daily caloric needs 

already rather 
high; 

gorizing children; 
-used Wilcoxon Signed 

vs. whole meal p. 16-17 -weight gain rank test to analyze 
e. no significant impact measure shift in level of data 

on attendance and completeness; set for each school; 
enrollment p. 122 -separated outcome -used Nutribun and 

f. SFP does best in from process-- non-Nutribun schools 
maintaining those limited; 
children who start -limited controls 
school year in 
adequate condition; 
for those in poor 
condition, SFP makes 
no difference p. 118 
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Collabo- Calloway et al., 

rative 1980 

Research a. it is energy balance, -research -development of research X X com-

Support 
Program 
on Intake 

not intake per se, 
that is critical for 
growth of children p. 21 

discussions 
and workshops, 

-analyzes 

program; plans for: 
-combination of nutri-
tional, biomedical, and 

munity 
devel­
opment 

and b. food intake is related multitude of social science research 

Function to cognitive and variables; approaches in concept­

behavioral functioning -recognizes ualization, data collec­

of the individual limited ability tion, and analyses, 

and, aggregately, to measure -survey of 220+ house­

to the community p. 28 behaviors or holds; 

c. there is a complex cognitive -naturalistic study, 

of relationships capacity -3-5 year study, 

between levels of -use information 

food intake and proceseing paradigm, 

individual and -houaehold=untt of stu17, 

societal functional mocher/child rucal 

capacities and points of study; 

capabilities; -.ross-disciplinary 

d. there is no doubt variables 

that nutritional -generalized to nutri­

restriction limits tlonal problems in LDCs 

ability to perform 
work and requires 
treatment--individuals 

-food intake as an 
independent variable, 

-nutritional status 

with mild-moderate measurement as expli­

intake restriction, cative intermediary 

however, presumably 
carry on at some 
"adapted" level of 
activity p. 39 

variable, 
-activity patterns of 

caregivers and children, 
-sensory information; 

U' 
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= 
e. fa-ts are established -dependent variables 

as follows: disease, reproduction, 
-work capacity is activity, cognition, 
related to body size, and social competence, 

lean body mass, -two-dimensional strati­

muscle mass and cell fication sampling 

residue, P. 39 
-total circulating 
hemoglobin affects 
work capcity, p. 40 
-it is suggested that 
present energy deficit 
does not decrease 
physical fitness in 

short term activities 
but can adversely 
affect endurance; p. 40 

-physical activity and 

energy expenditure 
are related to energy 
intake in both 
childrsn and adultss 
recent studies 
show that relative 
inactivity of 
children reduces 
growth rate during 
rapid growth periods, p. 40 

-high probability
that chronic energy 
intake restriction 
reduces productivity p. 40 

-behavior adaptation 

to caloric restric­
tion may occur with 
an increase in 
resting or quiet 
activities p. 40 

cr
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f. evidence suggests 
that mild-moderate 
malnutrition acts 
synergistically with 
social/environmental 

factors to affect 

cognitive function p. 40 
g. the effects of mal­

nutrition on the 
body's structural 
integrity is more 
firmly established 
than the effects on 
adaptive behavior, 
capacity for learning, 
and dealing with 
social and environ­
mental demands p. 41 

pendix A: h. human activity is goal (Bliss, 1978) background paper -background papers X X X X 
itrition, directed and responds p. 27, -review 6f economists' 
kysical to the environment Appendix A literaturel 
:tivity and the physical and -caloric accounting 
kd Work mental condition of approach to nutrition 
Itput of the subject. The 

economist will insist 
that work should 

be related to produc­
tivity. This places 
emphasis on physical 

dexterity, mental 
alertness, and so 
on, and away from 
the nutritionists' 

traditional emphasis 
on the maintenance 
of the body and 
enerqy output 

-3 
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Appendix B: 

Physical 
Activity 

i. there is adequate 

evidence to indicate 

that vitamin defi-

(Viteri, 1978) 

p. 4, 

Appendix B 

state of art 

research 

state of art research 

re nutrition and 

productivity; 

and Work ciencies and fasting background paper 

Output: result in poor per-

Biological formance in tasks 

Perspec- requiring attention, 

tives adequate visual 
perception, coordi­

nation of fine move­

ments and performance 
of skilled tasks 

requiring little 

energy expenditure 

above maintenance 

Appendix 
11-4: 

J. although agricultural 
and economic condi-

(Riciutti, Brozek, 
et al., 1978) 

introduction 
to background 

introduction to 
background papers X X X 

Intro- tions set the amount pp. 24, 26, papers 

duction of food available to Appendix 11-4 

a particular community, 

the structure of local 

society and the family 

determines the actual 

proportions that are 

eaten by adult family 
members, sold or bar­

tered, fed to animals 

or fed to children 

co 
I 
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k. moderate malnutrition, 

caused by limitation 

of food intake, can 

influence the child 

by modifying cognition 

and the socialization 

pattern so critical 

to adaptation to family 

and societal structure, 

and in the adult in 

influencing his 

social, reproductive, 

and work competence, 

all so critical to 

his contribution to 

national productivity 

p. 26, 

Appendix 11-4 

-----------------------------------------------­
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Appendix 1. increasing acceptance Xx X X 
11-4: of the view that mal­
-Malnutri nutrition may be impli­
tion 
and the 

cated in important 
ways as one of the 

Develop- contributing factors 
1ent of leading to sub-optimal 

Intel- or impaired mental p. 3, 
lectual development Appendix 11-4 
Compe- m. thus far there appears 
tencies: to be relatively 
Research little evidence that 
Issues the provision of nutri­
and tional supplementation 
Priorities for children exposed 

to moderate to mild 
malnutrition can 
substantially enhance 
their intellectual p. 3, 
development Appendix 11-4 

n. it has becom ! increas­
ingly appare-i that a 
developmentally facili­
tative social environ­
ment may substantially 

attentuate or even 

prevent the potentially 

unfavorable conse­
quences of early, pp. 8,9 
severe malnutrition Appendix 11-4 

o. nutritional deficits 
seem to alter the 
child's attentional 
competencies and 

responsiveness to p. 14, 
the environment Appendix 11-4 

0 



in 

in 

2O 
0 E-

STUDY FINDINGS 	 CITATIONS METHODOLOGY PROGRAM STUDY DESCRIPTION 0 
strengths end sample/analysis 	 0 

weaknesses
 

CARE, 1975
91 
Am Evalua- a. 73.4% of teachers 	 -impressionistici lunch -10 states selected; X X X commun- India 

perceived that enroll 	 -ambiguity random selection of ity

tion of 
 support
blocks; circular
between process/
the 	School ment or attendance 


p. 9 	 impact evaluation systematic sampling

Feeding increased by SFP 


-limited statist-	 of schools; at least
 
Program b. 34% of teachers 


ical analysis; 	 one school/block;
perceived that 

limited variables -questionnaire; trained
 

nutrients provided 

-some allowance 	 interviewers for
 to children/or health 

for extraneous surveyl
improved with SFP 


with increase 
 factors; -school visits
 

-poor nutritional
c. 	24% of teachers 

data and measures
perceived that SFP 


provided supplement­
tary food to reach p. 9
 

students
 

d. 	difficult to separate
 
school location influ­

ence from food factor
 

re attendance ani
 
enrollment p. 10
 

e. 	efficiency variables
 
of supply, consumption
 
and ration were higher
 

in the schools where
 
community support
 
was indicated by the
 

teacher than the
 
schools without such
 
support p. 11
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chool CARE, India, 

eeding a. schools not partici-

pating in SFP found 

1977 -no SES or size 
of population 

lunch -20% of administrative 
blocks, all schools, 

X X com-
munity 

Karna­
taka 

to have higher 
enrollments p. 25 

re children 
of 6-11 years 

36 blocks selected by 
circular systematic 

organ-
Ization 

b. small impact of SF on whom data random method; sub­

on attendance p. 25 collected; sample 10% of class 

c. SFP stabilized enroll- -little explana- I MDM and non-HDM 

ment and attendance tion of extra- schools with complete 

and decreased neous factors data; 

absenteeism P. 18 leading to -data collected by 

d. sFP reduced variance existing poor CARE field officersl 

in enrollment p. 14 attendance -T-test and variance 

e. regular supply of food analysis 

critical in attracting 

students p. 26 
f. efficiency of delivery 

must be improved 80% p. 26 

31 CARE, 1974-75 
itritional 
mpact of 
,tribun 

a. gradual weight 
improvement by grade 
with CARE Nutribun, 

-sample did not 
include isolated 
rural schoolsl 

Nutribun -45 selected elementary 
schools in 11 regions; 

-31,006 children, 27,826 

X Phi­
lip­
pines 

*eding larger gains in upper -school self- had complete weight 

b. 
grades 
positive correlation 

p. 4 selected: 
biased sample; 

records; 
-school criteria: 

between regularity -no controls; participation in CARE 

of feeding and weight -measures fairly Nutribun last two 

gain p. 8 precise, but years; enrollment 300 

not complete, or more; officials 

limited; and teachers willing 

-no extraneous to participates 

factors taken -Wilcoxon Signed Rank 

into accounts Test used to analyze 

-no model data--calculated 
weights as percents 
of standards to obtain 
qrowth response 

!\ 
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CARE, 1981 

C. no statistical signif- -controls used; biscuits; -cros3-sectional study; X Sharing .ri 

icance in prevalence -baseline data Triposha -sampled children in Lanka 

of acute undernutri- obtained; schools with and 

tion between children -no analysir without SFPs, without 

particularly in SF of extran,ous including those with 

and non SFPb; however, factors; better nourished 

a tendency toward -limited children as indicated 

fewer acutely mal- explanation by 1973 ari. circum­

nourished children of nutrition ference survey, as 

in schools with SFPs pp. 4, 33 measurement well as new schools 

d. age group comparison 
shows that six-year-
olds in SFPs appear 

cut-offl 
-no hypothetical 
model; 

established since that 
survey; 

-129,170 children, aged 

to have a higher acute -questionable 5-11 years old; 

undernutrition rate application of -NCHS reference standard 

than their counter- NCHs reference for comparing anthro­

parts in non-SFPs --
nutritional status 

to this popu-
lation 

pometric measurements; 
used nutrition indices 

of kids entering SFPs of height-for-age and 

worse than that of weight-for-height 

kids entering schools 
without SFPs--opposite 
true of upper ages p. 4 

nutritional status 
e. appears to improve 

in children particu­
larly in SFPs--no 
similar improvement 
in non-SFPs p. 4 

chronic undernutrition 
increases signifi­
cantly with age, among 
the primary school 

children p. 6 

.) 

IOLA)

1 
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g. significant higher 
level of chronic 
undernutrition among 
children in schools 

with feeding programs 

than in schools without 

SFPs, when identified 
by age group and 

sector--SFPs appear 

successful in reaching 

nutritionally neediest p. 6 

h. concur-ent acute and 
chronic undernutrition 
is significantly higher 

in children partici­

pating in SFPs than 
non-SFPs regardless 
of age or sector p. B 

j. supplemental feeding 
ration needs to be 
increased if expected 
to reduce under­
nutrition p. 12 

J. teachers must super­
vise consumption of 

biscuits on-site to 
prevent take home 

and sharing p. 12 

k. in case of chr, nic 

undernutrition small­
ness of food supple­

ment leads to question 
of positive effect 

of ration on stunting 
within a short period 
of time p. 40 
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1201 Checchi and Co., 
Food for 1972 
Peace: An a. small discernible -essentially lunch, -reviewed USAID and X X X gardens; global 
Evaluati3n- difference in physical judgementall snack Wlag documentation school 
A Global measurements between impressionistic in the field; system 
Assessment Sfed and non-Sfed -no systems -interviewed host 
Volume I children within a analysis or country government 

one-year time frame p. 78 mathematical officials and local 
a. programs don't reach modellingl citizens and personnel 

children who are not -no baseline data at projects sites 
enrolled in school 
and probably the 
most malnourished p. 78 

c. teachers' judgements 
that pupils appeared 
more alert and active 
when received meal or 
snack at school p. 78 

d. where school lunches 
rather than snacks 
provided, school super­
visors of agriculture 
and industrial arts 
helped to establish 

school gardens to 
produce fresh foods 
to supplement Title II p. 80 

.a. no conclusive evidence 
that Title II SFP has 

decisive Impact en 
learning receptivity, 

school attendance, or 

physical stamina on 
program participants p. 81 

I 
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f. SFP needs full 
legitimacy of being 
integral part of 
primary school 
education -- needs 
acceptance of school 

system p. 82 

211 Checchi sn6 Co., 
Food for 1972 -essentially -sampling seled~ed to 
Peace: An judgenental, maximize variations 
Evaluation impressionistic in country settings, 
of PL 480 -no systems types and scopes of 

itle II-- analysis or Title II endeavors; 
Evaluations mathematical operating agency 

of Eight modelling, differences and AID 
Country -no clarity or support, 
Programs explanation of -fieldwork-file reviews/ 
Volume II variables of host country official 

concernt meetings, informal talk 
-limited data with local citizens 
on assumptionsg interview teachers and 

-no baseline administrator reports 

nutritional or 
background data; 

-imprecise 
measures 
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d. 

e. 
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g. 

h. 

LartIII:olombia a. 

b. 
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getting and building 

adequate ovens a 

problem 
getting adequate scales 
a problem 
often less malnourished 
are inappropriately 
targeted 
school personnel often 
overburdened by SFP 

delivery poses problems 

measuring charts have 

questionable validity 
students more atten­

tive, more interested 

in coming to school, 

experience improved 

health with presence 
of SFP 
weight charts are a 
motivator and educa­

tional device pp. 31-34 

Nutrition 
Snack 

X X X c--
munity 

organi-
zation 
school 
person­
nel 

Phi­
lip­
pines 

education officials 
are not involved 
enough 
CARITAS is too distant 

from the government-
eliminates collabora­

tion 
educational uses of 

weight measures are 

not being exploited p. 30 
-- -- ---­

hot 
lunch 
snacks 

4------

collab-
oration 
educa­
tonal 
appll­

cations 

-

olom­
bla 
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Part V: lunch eco- Morocco 

Morocco a. secondary economic 
payoffs result from 

SFP: programs serve, 

nomc-­
mothers 
work 

in some cases, a par­
tial day care function 

in that they free 
mothers for work p. 18 

- lunch -visited programs X taboos G.ana 

Part VI: a. SFP has positive 

Ghana effect on school 
attendance--note 
compulsory educa­

tion law p. 22 

b. SFP perhaps contri­

butes to dissolution - ­ - ­
of taboos re certain 
foodstuffs p. 23 - . .... 

part VII: 

Indonesia a. SFP has potential 
for transmission of 

milk saensai ni neo 

parasitic disease 

if not prepared 
properly 

b. some children take 

SF rations home p. 38 

co 
I 
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21 
valuating 

Clapp and Nayne,
Inc., 1977 

eeding a. present food allowance -need larger snack -25 days in Honduras; X X educa- Non­
rograms: is not sufficient to sample; -visited programs tional duras 
L480 make a worthy contri- -evidence too in nine different activ­
itle II bution to improve limited and not departments; ities 

nutritional status pp. 42, 46 long enough time -rural and urban; 
b. teachers believe SFP period of study; -interviews with 

has positive impact -a.m. attendance officials and workers; 
on attendance; note is generally -observation and 
better attendance in better than clinical measures 

c. 
a.m. than p.m. 
no difference in 

p. 45 p.m. anyway; 
-lack of accurate, 

(of height and weight, 
weight/age and weight! 

a.m./p. attendance up-to-date height measures)-­
when compared one reports; baseline data; 
grade in school; but -control positive; -random sample of 
whole school shows -no explanation centers (including 
increase in p.m. of nutritional controls); 

d. 
attendance; 

attendance rises 
and falls regardless 

of SFP or not; 

p.45 

p. 46 

STUD FIDINGCIATINS 

measures' 
completeness; 

-no explanation 

of extraneous 

MT11D01AGY 

-a~m. and p.m. 
attendance records; 

-teacher reportsROGAM SUDYDESCIPTONO 
stregth andsamle/aalyis! 

0 
.'­

(n 

e. SFP demands on factors 
teachers may detract 
from educational 
activities p. 9 
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23] Cochrane et al., literature review
 
Effects 
 1980 and analysis

of a. literacy is most 
 -recognition of 
 general -assess socioeconomic X X X X

Education important variable in 
 multitude of re determinants of
 
on Health multivariate analysis 
 variables; health mortality on 
a cross­

of life expectancy -statistical and national basis;
 
which includes measures analyses; educa- -using aggregate data
 
of per capita income; -models; tion 
 reviews and reanalyses
 
but, in multivariate 
 -no specific literature on inter­
analysis of infant 
 examples 
 national differences
 
mortality, it is less (Hicks, 1979) 
 in mortality and life
 
important p. 23 
 expectancy; looks at
 

b. income distribution 
 relationship between
 
is the second most 
 education and mortality
 
important variable; 
 as education is
 
amount of calories 
 important variable
 
per capita ceases 
 in cross-national
 
to be important and 
 evidence;
 
number of doctors (Hicks, 1979) 
 -reviews and reanalyzes
 
becomes significant; p. 24 
 evidence at subnational
 

c. suggests that literacy 
 level;
 
is less important when 
 -reviews individual
 
measures of income 
 evidence on relation­
inequality are in-
 ship between parental
 
cluded, but that 
 education and both
 
literacy still makes 
 child nutrition and
 
important contribution, 
 infant mortality-­
even when controlling (Chao, 1979) 
 compares to aggregate

for income inequality p. 25 
 data
 

d. literacy always
 
remains significant
 
variable; income
 
inequality varies
 

substantially in
 

LA)I 
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relative and absolute X X X X 
importance; income 
per capita signifi­
cance varies greatly, 
depending on what other 
variables included; 
income distribution 
and literacy extremely 
important in explaining 
life expectancy at 
any time p. 30 

e. important to recognize 
that education of one 
person may affect 
others' health; nay 
in fact be easier to 
detect influence of 
parents' education 
on their children's 
health than on their 
own, because children's 
health is more aensl­
tive to current diet 
and environment than 
that of adults p. 37 

f. in population as 
whole, education and 
health are jointly 
determined, with 
substantial influences 
running from health 
to education 

! 
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f. an empirical relation-

ship "explaining" life X 

expectancy in part by 
literacy rates does 
not capture any clear 
causal mecha 4 sm p. 54 

g. maternal education is 
closely related to 
child health and child 
mortality, unequivocal 
evidence of a rela­
tionship p. 92 

h. on the average an 
additional year of 
schooling for a mother 
results in a reduction 
of 9/1000 in mortality 
of her offspring 

I. estimate that effect 
of husband's education 

---------------------------
p. 92 

bivariate analysis of 
infant and child 
mortality; 

is about 1/2 effect of 

wife'sl accordingly, 
of the reduction of 
9/1000, approximately 

3/1000 is the result 

multivariate analysis 

-part of effect results 

from fact that more 
educated women tend 
to be married to more 

educated men 
of the wife's own 
education, and 3/1000 

the result of her 
husband's education p. 92 

LA) 
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Evaluation 

of PL 480 

Title II a. local on-the-spot 
cooking and consump-

tion provided impetus 

for parental and 

community involvement 

and responsible 

participation of 

children too 

b. initiative of 

teachers critical 

c. danger of food taken 

home being shared 

d. reports that MDM 

positive effect 

on attendance--

an incentive 

e. younger age group 

in lower grades 

most needy 
f. H)M may have nutri­

tional effect on 

intended recipient 

although substitution 

for other family 

foods that diminish 
its impact 

g. recommend that head­

masters and teachers 

involved in management 

of MDM program get 

special training re 

community development 

CITATIONS 

Community Systems
 

Foundation,
 

1979
 

p. 72 


pp. 72, 74, 75 


p. 72 


p. 73
 

p. 73
 

p. 74
 

p. 76
 

METIODOLOGY 

strengths and 

weaknesses 

PROGRAM STUDY DESCRIPTION 

sample/analysia 

0 ' W 

0 

-sought multi-
plicity of 

vicws,but still 

ImpressionistIc-

-not really an 

impact evalu-

ation, 
-no hypothetical 

model, systems 

analysis, 

statistical 

analysis; 

-no controls, 

no delineation 

of variables 

lunch -visits to representa-

tive sampling of 

various kinds of 

school programs at 

45 sites in nine 

states; 
-interviewed parents, 
children, food 

handlers, teachers, 

officials 

x Coi-
munity 

devel­

opment 

teacher 

devel­
opment 

India 
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51 Cotten, 1982 
Falustion a. when nutritional -need to hold SES lunch -major variables and X X X Substi- Haiti 

!search status considered constant--do not indicators included: tutionj 

k PL 480 directly, urban know pre-SFP for Nutrition, Indi- educa­
.tle II sub-sample signifi- nutrition statusl cators of Percent tional 

:hool cantly worse off -cross-sectional of Standard Weight- aware­
teding nutritionally than data not suffi- for-Height (WTSTD), ness; 

ogram rural P. 9 cient, need Weight Dispersion gardens 
b. mixed evidence re longitudinal iata Measure (WDM) and 

substitution: -analytical frame- Prevalence (PREV)i 
eating habits at work useful for Performance 
home significantly -controls obtained indicator of Raven 
better among non- -baseline data Test Scores (RAVN)i 

SFP participants, obtained for Attendance, 
substitutions may be -nutritional indicator o' attend­
occurring, however, measures may ance rate (AR)l for 
on percentage basis, be inadequate-- Program Exposure, 
more non-SFP research hypo- Indicators of Size 

children come to thesis rests of Ration (ACTRAT/RDA) 
school hungry pp. 9, 132 on premise that Length of Time the 

c. indication that preva- weight-height child has been in 

lence of acute malnu- measurement is program (controlled), 

trition significantly on indicator and Leakage (computed), 
less in SF schools; of nutritional for environmental 

however, SES of SFP 'tatus. Weight- factors, indicators 

children, on average, for-Height is of Socio-economic 
is higher also In age free-- status (KAYA/BET/TUTH), 

SFP children sample p. 14 eliminates Quality of -: -cation 

!J 
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d. SFP children seem to 
come from better SES 

difficulty of 
obtaining 

(QUALED), and Extra 

Program Eating Habits 

environment. SFP 

schools have signif-
Icant lower prevalence 

participants' 
ages 

(MANGE) 
-analysis included both 

program effectiveness 

of malnutrition--
and impact study-­

possibly explained by 

fact that SFP children 

impact: institutional 
and student question­

tend to come from a naire, weight and 

better home environ-
measure children re 

ment than nonSFP 
nutritional status, 

e. 
counterparts 
strong positive 
relationship between 
Raven Test Scores and 

p. 146 with non-verbal test 

re cognitive perform­
ance--27 SFP schools 
+ 27 non SFP schoolsi 

KAYBA-SES lead to 54 schoola/1034 

believe that prepon- children 

derant cause of 

marginal differences 
in performance 
between SFP and nonSFP 

children could be due 
to differences in home 

environment rather 

than differences in 
nutritional status p. 147 

f. schooling tuition paid 

by child's family 
found to correlate 

with child's cognitive 
performancei tuition 

here viewed as surrogat 
indicator of SES of 

child's family--linkage 
is: wealthier family 
c.., afford the higher 

tuition, higher tui­
tion implies better 

education, which leads 

to child performing 

LntI 
ul 
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better in school-­
supports argument that 

exogenous factors, 
separate from SFP 
influence, provide 
equally plausible 
explanation for 
performance differ­
ences as SFP pp. 147-148 

g. significant differ-. 
ence between high 
attendance in SFP 
schools and lower 
attendance in nonSFP 
schools could be 
explained by home 
environment differ­

ences as well as 
by SFP differences p. 148 

h. data suggest that, in 
general, the frequency 
and quality of the 
home consumption is 
less for those children 
who participate in SFP 

than for nonSFPs p. 184 
i. some evidence that SFP 

plays some role in 

raising awareness 
of need nutrition 
training p. 188 

J. more SFPs with gardens 

than nonSFPs, implying 
that improved awareness 
of importance of fresh 

vegetables In diet may 
be spinoff from SFP p. 189 
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261 Community Systems 

Nutrition rnundation 

Programs 
Using U.S. 
Food Aid, 
Evaluation 

a. 
b. 

results inconclusive 
positive relaticnship 
between SF and 

Drake et al., 
p. 49 

1982 
-no regularly 
collected 
anthropometric 

biscuit -examined retrospective 
attendance for primary 
school children; 

X X Sri 
Lanka 

of PL480 attendance p. iii data; -compared school 

Title II c. biscuit needs to be -used "existing" attendance in the only 

Programs enhanced with milk 
and wheat flour for 

data 
-design inade-

years out of last 50 
where SF discontinued 

natrition p. vi quate--need and resumed 

d. impossible to quantify 
benefits of SF at 

estimates of 
perception of 

-estimated percentage 
school age children 

this time p. iii each school enrolled in school 

e. ration believed too re causes and each year; 

small to close nutrient unexpected -compared enrollment 

f. 
gap of poorer chi107en 
sharing of biscuit 
evident 

p. 46 

p. 47 

duration of 
interr,,pted 
servi.:ei records 

in grades with 
institutionalized 
SF to where non­

g. 

h. 

when averaged, attend-
ance figures did not 
show any drop during 
biscuit shortage 
targeting the worst 
schools is adequate 
approach-do not 
target individual 

p. 49 

p. 67 

of biscuit stock 
on school-by-
school basis, 
stratification 
of school size, 
longer, more 
complete time 
series. 
-interpretation 

Institutionalized; 
-looked at impact of 
temporary breaks in 
SF on attendance; 

-tracked several 
schools; followed 
shortage. 

-used WHO suggested 
daily calorie 

of results allowance figure 

confounded by for comparison with 

fact that some biscuit 

schools so small 
that absence 
of only a few 
children substan­
tially changes 
percentage in 
attendance 
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r281 Checchi and Co., 
Comparative Ellis et al, 1974 
Evaluation 
on Ongoing 
Programs 
(ref #32) 

a. 

b. 

c. 

d. 

SF has small impact 
on attendance 
SFP led to limited 
occurrences of improved 
nutritional status: 
except for Kenya 
no change in food 
habits generally 
inconclusive effect 

p. 39, 34 
p. 36 

p. 36 

-measures impre-
cise; inaccurate 
survey datal 

-attendance 
already highl 

-site specific 

nature of impacts: 
-complicated and 
limited by 

lunch -crrss-sectional datal 
-school feeding examined 
at program and control 
schools; 

-interviewed children, 
Ist and 3rd grades: 

-height and weight mea­
sured; weight dispersion 
measures; scholastic 

X X X poli-
tical; 
diplo-
matic; 
substi-
tution 

Col­
ombia, 
Kenya, 
Phi­
lip­
pines 

of SFP on school 
performance p. 36 

diversity of SFPs 
and background 

ability testedl 
-interviews held with 

e. Kenya SFP showed small factors: children's mothers or 

f. 

g. 

positive effect on 
nutritional status 
of participants 
Kenya SFP showed 
little impact on 
attendance 
Kenya SFP showed 

-statistical 
procedures are 
conservative: 
they treat only 
the net direct 
effects of the 
programs 

guardians; their 
teacaers; and princi­
pals of their schools: 

-unit of analysis was 
single program activity 
in particular place­
structured survey 

small positive impact 
on school performance 

(one Kenya 
program may have 

techniquesl 
-15 schools studied 

h. No SFP of 15 was 
successful in meeting 

begun with more 
nutritionally 

weight dispezsion 
measures 

both nutritional and disadvantaged 
attendance objectives children) 

I. indirect benefits of -age less easy 
SFP were of political to ascertain 
or diplomatic nature 

J. differences in impact 
on SFP: 
-targeting of students 
within school; 

(--A 
Co
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-number feeding days X X 
per year and number 
feeding interruptions; 

-hot lunches compared 
to others; 

-less food taken home;. P. 51 
-local management; 
-initial economic and 

nutritional status; 

-nature of ration and 
distribution method; 

-source of ration p. 28 
k. no program treated as 

only supplementary -­
seen as substitution 

too p. 53 
I. there are predictors 

of nutritional status, 

in order of least to 

most importance and 

varying between coun­

tries: includes 
program participation, 
mother's food knowl­
edge, distance from 
school, child's food 
habits, mother's 24­
hour food, mother's 
education, child's 

food knowledge, child's 
24-hour food, school 
attendance, household 
size, household posses­
sions, Raven ability 
score. 1,.69 

LA0 
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301] 
3udging 
he Merit 
of Child 
Feeding 
(see #11) 

a. 

b. 

what makes a project 
effective as a nutri-
tional intervention 
cannot be the same as 
what makes a project 
effective as an 
educational one 
inclined to think of 
school projects in 
two rather distinct 
ways, as nutrition 
efforts, but also as 
a type of supportive 
community development 
endeavor 

Ellis et al., 

p. 196 

p. 196 

1975 
-development 
handbooki 

-discusses Iseues: 
project defini-
tion of target 
population, 
control popu-
lation, sample 
size, site 
context, expected 
outcomes, inter-
vening conditions, 
feeding inputs 

-development handbookj 
-discusses field evalua-
tion.tasks: sampling 
recipients and controls, 
interviewing, data 
from files and records, 
giving tests and taking 
measurements, keeping 
diaries of field 
activities, editing 
and cross-checking 
raw data, coding and 
assembling data for 
processing 

X X X X 
ref 
Phi­
lip­
pines, 
Col­
ombia, 
Kenya 

0I 
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a.0 

341 
Annexes; a. between 1980-82 enroll- -impressionistic; -data by sex and school X X X X 
P15: ment dropped by 23.4% p. 2 -no controls; from three poor, rural 
Terml- b. teachers convinced -baseline data, and one town area in 
nation drop in enrollment partiall northwest; collected 
of a due to end of SFP p. 2 -no analysis by primary school 
SFP c. decline fairly constant of extraneous teachers; 

for all grades, first variables, no -data from when program 
grade least and sixth contextual operated from 1972-1979 
grade highest decline-- information and from three years 
thus 1/4 children after program ended, 
dropped out p, 2 1980-1982 

d. effects of SFP 
termination appear 
greater in rural 
schools, though 
effects in rural in 
town are negative p. 5 

e. in lower four grades, 
tendency for girls' 
enrollment to decline 
more than boys'. In 
lower grades, more 
boys than girls 
enrolled, so effects 
of SFP ending are 
being dispropor­
tionately felt by 
children p. 2 

f. in upper grades, 
generally more boys 
enrolled; termination 
of SFP disproportion­
ately more negative 
for boys than girls p. 2 
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g. termination of SFP 
may be keeping more 

girls than boys from 
getting minimum 
education p. 2 

-impressionistici 
-no controls; 
-baseline data, 
partial; 

-no analysis 

-data by sex and school 
from three poor, rural 
and one town area in 

northwestj collected 

by primary school 

X X X X 

h. may be that lack of 
SFP keeps more boys 

from getting higher 
levels of education 

than girls who make 
it through 4th grade p. 2 

Evaluation Gall et al., 1982 IX - male- Domi­

of PL 480 
title II 

female 
differ-
n e 

nican 
Repub­
i 

Program ences lic 

Care 
pre-school 
feedin" 
program a. 

b. 

food seen as incentive 
for mothers to enroll 
their children 
families contribute to 

p. 15 

lunch -46 project sites, commun­
ity 
involve­
m ent 

cost of food, firewood, 
and preparation p. 15 

---------------------------------------------------------------------------------- ------------------------------­
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[361 Ghassemi and Benton, 

Supple-
mentary 
Feeding 
Programs 
for Young 
Children 
in 

a. general impression is 
that food distribution 
programs directed 
toward young children, 
as now being operated, 
are rather expensive 

1979 
research review: 

-pilot projects 
generally more 
effective than 
ongoing projects, 
creates a biasl 

SFP, MCH -200+ reports reviewed: 
-research on pilot 
projects primarily; 

-some longitudinal datal 
-some controls, some 
cross-sectionali 

X X X 
com­
munity 
devel­
opment; 
leak-

X 

Developing 
Countries 

for the measured 
benefit p. i 

-many programs did 
not have appro-

anthropometric measures 
included, mean weight 

age 

b. anthropometric improve- priate controls, for age, mean tieight 

ment was surprisingly -difficult to for age, mean height 

small pp. i,ii determine leakage; for height, mean energy 

c. children with greatest -inadequate data intake kcal/day, mean 

apparent weight re target popu- energy gap kcal/day 

deficit at program lation; 

entry tended to show -relied on anthro­

greatest response popetric data, 

to supplementary -limited analysis 

feeding pp. i,ii,59 of contextual 

d. if programs are to factors; 

expand to the point -sample sizes 

where they can exert generally 

real impact, it is adequate 

essential that their 
true objectives be 
defined p. iv 

tI 
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e. Ugandan children adapt X X X X 
to chronic energy 
undernutrition, in part 
by reducing voluntary 
activity, but maintain (Rutishauser and 
physical growth rates Whitehead) 
at reasonable levels p. 16 Uganda 

f. nutritionally supple­
mented pregnant women 
and children in 
Mexico responded with 
increased voluntary (Chavez et al.) 
activity p. 16 Mexico 

g. physic3l growth and 
development is only 
one, and not neces­
sarily the most 
important, of many 
potential benefits 
from supplemental 
feeding p. 16 

h. general conclusion 
is that magnitude 
of responsiveness, 
measured anthropo­
metrically and at 
a group level, is 
a function of the 
relative severity 
of the undernutrition 
that exists in the 
population p. 23 

(z 
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i. circumstantial evidence X X X X 
is strong enough to 
state that not all out­
comes of supplemental 
feeding have been 
measured and recorded. 
It is conceivable that 
unmeasured effects 
are more significant 
in overall development 

of individual and 
community than the 
relatively small 
improvements in 
weight gain p. 35 

J. a serious failing of 
many supplemental 
feeding programs now 
operating is that the 
real objectives have 
not been clearly iden­
tified and probably 
have not been suffi­
ciently considered 
in program design p. 58 

k. matters such as 
physical location of 
the food distribution 
point, both in terms 
of distance and usual 
patterns of family 
travel, affect 
participation p. 61 

!.J 
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1. program effectiveness, X X X X 
as well as cost, should 
be expected to be 
affected by the socio­
economic setting and 
the overall level of 
development, including 
the stage of deve1 3p­
ment of infrastructures 
in the community p. 62 

m. there may be a 
threshold level of 
development below 
which it is unreal­
istic to expect long 
term health benefits 

from a food distri­
bution program as an 
isolated activity p. 62 

n. experience of programs 
to date has suggested 

some areas that offer 
opportunities for 
improvement of program 
impact: clear defi­
nition of program 
objectivesl improved 
assessment of the 
nature and size of 
the nutritional gap 
at the level of the 
program participants, 

0! 
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and the design of x X X X 
supplements to fill 

these gaps in a comple­
mentary mannerl careful 

selection of Infra­
structures including 

consideration of both 
population coverage 

(accessability) and 

community attitude 

toward the selected 
infrastructure; 

increased attention 

to program management 
and program monitor­

ing; maximum inte­
gration with other 
community development 

activities including 
in particular primary 
health care activities 
where this is feasi­

blei and encourage­

ment of community 

participation in 

both the design and 
implementation of 

the program p. 65 

4= 
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a. 

140)
Nutri-
tional 
Evaluation 

of School 
Feeding 

a. teachers reported 
nutrition program 

increased attendance 
and attention span 

Gorecki, 1978 

p. 7, 8 

-impressionistic 
datal 

-att'!dance always 
higher in the 

snack -random sample of large 
and small schools in 
CARE/MOE feeding progra 

-limited student back-

X X Hon­
duras 

p.m.1 
-teachers only 
evaluatorsl 

-strong baseline 

ground data 
-children measured using 
height-weight-age 
indicators; 

data obtained -sample commodities for 
re malnutrition; 

-age data 
unreliable, 

prcper preparation; 
-poll teachers for 
acceptability and use 

-height and weight of commodities, 
data direct and -1400 students, alternate 
fairly precise; grades 

-no allowance 
for extraneous 
factors 

142iPoor 

Children a. fragile scientific 

Gussow, 1970(7) literature reviews 

discussion 
X X X 

ani the evidence to support 
Schools notion that children's 

present biological 
condition correlates 

with their learning 
but studies have tended 

to show that better 
nourished children 
did better p. 12 

CC)
I 
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1431 
Nutrition 

and Mental a. malnourished children 
Develop- who received several 
ment hours of cognitive 

stimulation each day 

in addition to food 

and medical care 

showed improved per-
formance on a variety 
of mental. tests 

149] 
Food for 
Peace, 
Title II 
Evaluation a. SFP apparently has 

positive effect on 
nutritional status of 
participating children 

CITATIONSB 

Gussow, 1974
 
(McKay et al., 

1973) 


p. 28 


International
 
Science and
 
Technology
 
Institute, Inc.,
 
1981 


pp. 14, 52, 53 


MET11ODOLOGY 
strengths and 
weaknesses 

-pilot studies only 
-need explanation 
of food and 
medical care 

-no explanation 

of "performance" 

cut-off 
-no discuss~on of 
extraneous factors 

-how choose mental 
tests 

PROGRAM 

"food" 

STUDY DESCRIPTION 

sample/analysis 

-pilot studies; 
-follow severely deprived 
children 3-6 years old, 
to identify kinds cot 

intervezitions that might 

be effective in over­

coming effects of mal­
nutritiony 
-­long-term 

-­mental functioning testE 
administered; 

-­untreated siblings = 

controls 

z 0i 

X 

0 
0 

Col­
ombia 

-interview data 
insufficient-
impressionistici 

-weight for 

lunch -visited 23 school 
canteens 

-discussion with 
GOUV officials: 

X X X govern-
ment, 
poli­
tical 

pper 
olta 
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b. SFP provides for net- height measure -discussions with AID X X X net­
work of government, considered a and CRS officials; works 

c. 
political support 
inconclusive, impres-

p. 48 nutrition status 
indicator mcst 

-observational visits 
to 23 schoolsl 

garden; 
eco­

sionistic reports of sensitive tc -identification, nomic; 
positive effect of short term logistics, opinions; substi-
SFP on attendance and changes, -discussions with tutions 
enrollment p. 53 -limited measure- participants; 

d. food transportation ment cut-off -used growth surveil­
costs are sometimes -explanation lance system records-­
problem for schools, -unaware of heights and weights 
as is water source p. 49 environmental recorded three times/ 

e. parents at some factors which year, study used only 
schools built cooking influence insti- weight for height 
area for SFPI some tutional statual which was available 
schools built cepar- -no hypothetical on master charts 
ate warehousing p. 49 framework or and measured heights 

f. some substitution correlational and weights of all 
occurs when some analyses children in 13 
children take food schools, 1980 and 

g. 
portion home to share 
very little nutrition-

p. 50 19811 comparison of 
measurements 

related education in 
curriculum at present p. 50 

h. one school had garden 
producing vegetables 
to eat and sell p. 50 

i. ration has economic 
value for parents: 
substitute for buying 
cheaper foods, or 
additive (additive 
more likely) p. 50 

0 
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J. SF0costs to community) 

include: parents-foodX 

transport to schools 
and on-site prepara­
tion; ministry of 
finance-traisport and 
intefanal warehousing 
charges, ministry of 

X X 

education-salaries 

of personnel admin­
istering SFP and 
food storage p. C5 

521aluation 
f Title II 

ood for 
eace 

a. 

b. 

c. 

d. 

more students attended
school when meals 

available; illness 
lower; attention 
greater 

weight data indicate 
program impact, but 
sample too small to 
draw country wide 
conclusions 
indirect employment 
benefits from FFP: 
warehouse, loading, 
trucking 
indirect effects on 
reduction of possible 
increased inflation 
from food shortages; 
impact on family 
income 

Development
Associates, Inc. 

Jones et al, 1981 

p. 87 

p. 88 

p. 144 

p. 144 

-impressionistic
reporting, data 

from managers 
and teachers; 
no children 

weighed (data 
from clinic or 
health cards); 
-limited 
information 
from recipients 

lunch 
or late 

a.m.; 
pro-
school 

-55 distribution centers selected on 

basis of political, 
urban/rural, program 
types, sponsoring 

agency, number of 
recipients; 

-2 site questionnaires, 
-participant survey; 
-report form designed 
for direct quenti­
fication; 

-direct and indirect 
nutritional impact 
measuresi 

-weight change over 
time and changes in 
dietary habits and 
nutrition-related 

knowledge; 

x X X employ-me nt; 

eco­
nomic 

Ghana 

-growth monitoring 
-market/community 

surveys; 
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[531
Effect of 
School 

Feeding 
Schemes 
upon 
Learning 
among 

Primary 

School 
Children 

a. no significant differ-
ence between SF and 
non-SF 

Children-used 

Kanno, 1973 

p. 3103, disserta-
tion abstracts 

-no information 
re control 

gro;'D; 
targeting; 
baseline data 

-155 children; 6-11 
years; in primary 
school; 27 villages; 
115 households visited; 
questionnaire re 
home meals and food 
v/v school; one year 
study;
s dy lintelligence 
test, anthropometric 

X Leso­
tho 

measures; classroom 
observation; teacher 
reports 

55 1 
Economics 
of Supple-
,uemtal 
Feeding 
of Hal-
,ourishc4 

Children: 
Leakages, 

Costs 
and 

Benefits 

a. 

b. 

three types of leakages 
occur in supplemental 
feeding programs: 
intra-family, income 
group children in FP 
not malnourished or 
sufficiently poor, and 
income leakages where 
family's opportunity 
costs to participate 

in FP reduces net 
value of food transfer 
a partial feeding 

program, unless it canchange through educa-

Knudson, 1981 

pp. 1,5,6,20,21 

-research review; 
-models; 
statistical 
analysis; 
multiple 

variables; 
contextual 

issues; 
-derivative 

only 

lunch -calcium intake data 
from National Nutrition 
Monitoring Bureau; 
caloric intake house-
holds and individuals; 

-National Sample Survey 
of calories/consumer 
unit; 

-USAID survey, caloric 
intake; 

-statistical analysis/ 
mathematical models 

-Squire and van der Takmethodology of social 

X leak-
age; 
oppor-
tunity 
costs 

Taml 
Nadu, 
India 
data 

tion or other means 
the pattern of food 
consumption within the 

benefit analysis and 
Scandizzo-Knudson 
approach to evaluation 
of basic needs programs 
(p. 39) 

In 



o0,~~F,Ts ~ 
0 

Wo 

L 

1-4 
0,0 

STUDY FINDINGS CITATIONS METHOD)OLJOGY 

strengths and 
PROGRAM STUDY DESCRIPTrION 

sample/analysis 

0 

W 

0: ) 

weaknesses 

family, will have high 
leakages to other 
family members p. 10 

c. unless food provided 
in partial feeding 

program has higher 

caloric density per 

unit of expenditure 
than food being fed 

at home, the take-home 

program will be more 

effective than on-site 
partial feeling since 

it offers the possi­
bility to resell the 

higher value food and 

substitute lower value 

food at home p. 11 

1571 
Impressions
Concerning a. food service for food 

Lachance, 1980 
-inferential from school -search of scientific X X train- X X 

child per se is overriding literaturei food literature; inquiries ing 
Nutrition those considerations of -notes inter- service to representatives of educa­

inDevel- food as an educational relation of international relief tion 
oped and experienced education agencies, question- per-
Developing functions and naire sonnel 

Countries food education as personnel with 

added dimension could nutritional 

increase significance 
of SFS long-range 
usefulness P. Is 

objectives of 
school feeding; 

-no mention of 

b. critical importance 
of training teachers 
and administrators 

extraneous 
factors affecting 
education and 

for tasks and develop nutritional 

positive attitudes status 

.. f--,4In p. 15 

LAJ-- i
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16 2 1 
School 
Feeding 

Attend-
ance 
Study-
Prelim-
Inary 

Results 

a. attendance in nonSF 
schools was higher 

than in SF schools 
for every month, 
1980 

Miller, 1982 

p. 1, 3 

-bias in sample 
selection pro-

cedure?: in 
favor of presti-
gious urban 
schools which 
often exhibit 

higher attend­

biscuit -MOE data: 
attendance rates, 

calculated K-5th grades 

each month of 1980 in 
all SFPs and nonSFPs 

-disaggregated data by 
region and by grade 

XSr 
Lanka 

ance rates?-­
-drop out rate 
hard to analyze 
over just one 
year 

b. 

c. 

interruption in 
biscuit delivery did 
not affect attendance 
seasonality in school 
attendance 

p. a 

p. a 

-need greater 
contextual 
information, 
need to select 
schools propor-

biscuit -CAREdata: 
attendance rates in 
two delivery-inter­
rupted schools 
calculated for each 

tionally from of several months. 
various types, 
need to pinpoint 
biscuit avail­
ability at level 
of individual 
school 

X_I 
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sample/analysis 
0 

Schooling 
In the 
Terai 
Region 
of Nepal 

b. 

c. 

d. 

e. 

and "modern" attl-
tudes found to be 
significant positive 
determinants of 
school participation 
among 6-16 year 

old group 

older children found to 

be significantly more 
likely than younger 
children, and girls 
significantly less 
likely than boys, to 

be enrolled in schools 
a child's hemoglobin 
level Is not found to 

be related to school 
enrollment, 
both height-for-age 
and weight-for-height 
contribute positively 
and significantly to 

the probability of a 
child's being enrolled 

height-for-age, the 
inverse of which is a 
measure for chronic 
malnutrition, appears 

to be a stronger 
influence than 
weight-for-height 

(Garrison and 
Lockheed) 
p. B 

p. 20 

p. 20 

p. 20 

p. 20 

-malnutrition 
reported may 
be overstated 
-theoretical 
frameworki 
multiple 
variables 

farm households, 
obtained information 
on approximately 600 

children, 3-6 years old, 
of earlier nutritional 
status survey; 
-longitudinali 

-stratified random 

sample of householdsi 
-interviewed respondents 
-collected anthropo­
metric measures: 
height, weight, arm 
circumference, triceps 
skinfold; 

-derived nutritional 
status indicators using 
NCHS reference popula­
tion: height-for-agei 
weight-for-height; 

-looked at blood hemo­
globin; 

-used probit analysis 
of the analysis of the 
dichotomous dependent 

variable, enrollmenti 
-grade attainment analy­
sis by two ordinary 
least-squares analysisi 

-delineated variables: 
characteristics of the 

vI 
v-i 
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0 0 

weaknesses 

f. variables of father's 

schooling, farm size, 
income from rice and 

wheat and membership 
in one of low status 

castes have signifi-

child, of the parents, 
of the household of the 

communityi the price 

of schooling; benefits 
expected from schooling; 

income constraint 

cant direct effects 

on probability of a 
child's being enrolled pp. 20, 21 

g. influence of nutri­
tional status varia­
bles on probability 
of enrollment, ceteris 

parabis, appears 

greater for boys 
than girls pp. 20, 21 

h. negative impact of 
farm s'ze on enroll­
ment probability 
seems greater for 
children with normal 
range height p. 26 

i. farm size appears 
marginally, or 

totally, unrelated 
to child's grade 
attainment p. 29 

J. mother's education 
found positively 

related to son's grade 

attainment in school p. 29 

k. height found to be 
strong determinant of 

enrollment and grade 

attainment p. 31 

!N
In 
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strengths 
weaknesses 

and sample/analysis 

1. the Importance of 
height as determinant 
of school enrollment 
and school performance 
depends on general 
level of nutrition 
in the population p. 3! 

[711 

Evaluation 
of Impact 
of Mid day 
Heals 
Program 
on Tribal 

Children 

a. 

b. 

c. 

d. 

e. 

Rewel and Bhatia, 
1979no clear data on 

attendance p. 106 
total number of 
months in program 
is an important 

determinant of 
school attendance p. 104 
four influences on 
attendance: months 
of participation in 
SFP, father's educa-
tion, home caloric 
intake, family 
structure p. 79 
experience of SFP 

and awareness of be n e f t s a f e c to 
benfts afectn 
parents' decision ab out ch ooldietary 
about school
attendance--and p. 81 
thus parents did not 

keep chil ren wayand
keep children away 
from school during 

temporary food breaks p. 82 

-no matching 
control groups, 

-no baseline data 
available; 

-low efficiency 

the result of 
program inter-
ruptions 

-delineated 
variables and 
dependence/ 

independence 
(one of the 
better studies) 

lunch -comparing children 
attending schools with 
high and low SFp 
efficiency; 

-schools grouped 

de factol 
-three-stage random 
sampling for selecting 
children; 

-interviews with program 
managers, participants, 
mothers, 

-dietary survey--24-hour 
recall, 

-participant background 

o E.hueodn S E S, hous hol d ; 

-interview mothers for 
deayifraininformation, 
-colrcrsr 
attendance, enrollment,and ang erons 

feeding operations 
-home caloric intake 
compared to Indian 
Council of Medical 

X X parental 
atti-
tudes; 
substi­
tution 

Madhya 
Pradesh 
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f. no significantvariation in monthly Hesearcn Rua; 
-indices for grading 

attendance P. 100 nutritional status­

g. size of family emerged 
as important variable 

percentages--weight­
for-age, height-for­

bearing on home age-and weight-for­

caloric intake and height and weight-for­

school attendance p. 97 height combined with 

h. SFP has positive 
impact on nutri-
tional status pp. 104, 82 

height-for-age 
-data collected in 
one and half months 

i. weight gain assisted -review period of 15 

J. 
by SFP 
children in high 

P. 85 months 
-linear multiple 

efficiency SFP -logressiion analyslse 

schools have higher -longitudinal enrollment 

nutritional status data 

than those in low -t" tests and "F tests 

k. 
efficiency SFP schools 
physical measurements 

P. 106 of variance, chi square 
and correlations 

have significant 
relationship with 

number feeding days 
in schools p. 106 

1. higher efficiency SFP 
schools had greater 
number children from 
scheduled castes and 

tribes who were living 
in a nuclear family 
with illiterate 
parents P. 98 

m. children eating at 
school had higher 
caloric intake P. 98 

n. school meal did not 
affect caloric intake 
of boys p. 98 

31 
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strengths and sample/analysis 

weaknesses H 

o. intake of school mealX 
did not affect home X X 

protein intake pp. 98, 76 
p. all the protein in the 

school meal supple­
mented the 
protein 

home food 
pp. 99, 100 

q- in school with high 
efficiency SFP, SFF 
was a supplementf in 

low efficiency 5FF 
schools, 1/3 meal 
calories were used 
as substitute--and 
the rest as supplement p. 1(10 

r. hil'ier SES family
background and land 
holding at higher 
efficiency schools p. 76 

s. the major portion 
of the school meal 
supplements the 
hone food pp. 105, 73 

theest p 	 tn
s suplemnt 

r. 	 hgherSES amil
 

backroun andlan
 

ql
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Robert Nathan
Evaluation 


Report of Associates, Inc.,
 
1978
PL 480 
 local Sri
 

-no 	hypothetical biscuiti -reviewed reports and 

Title II a. biscuit needs parti- Lanka
framework; sone- titudies;
improving--but SFP 
 cipa­-no controlsl times -Interviews
organization sound tion
 

need more local -impressionistict 
 inn- -visited cross-section
b. 

-between process posha of activities; some­

participation and 

and 	impact times observed dis­local foods 


c. 	need better selection evaluation tribution, sometimes
 

criteria and charting perspectivel only talked with
 

of recipients' pp. 4-91 38-471 -inconsistent recipients and staff;
 

methodology; 
 -12 	of 23 administrctive
 progress I 49-53s 61-63; 

-no allowance 	 districts;
66-681 74, 77, 78, 


86, 87-89, 115-117 for extraneous 
 -wet and dry zones;
 

factors; -depressed and develop­

-no measurements ing areas;
 
-13 schools, rural/
 
urban and estate, some
 

combined MCH/SFP,
 
some not
 

C)I 
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[76]
school 
Lunch 
in 
Orissa 

a. 

b. 

c. 

d. 

school lunch program 
in Orissa operates as 
a supplement and not 
as a substitute for 
the home meal; thus 
children in SFP better 
fed than children 
not in SFP 
the physical effects 
of additional nutri-
tion are not very 
large, because diets 
were more closely 
related to iocio-
economic charac-. r-
istics than to the 
feeding program 
SFP seems to affect 
enrollment in lower 
primary schools, 
particularly class 1 
and particularly in 
tribal areas 
small but significant 
decrease in absence 
in the SF schools, 
where the SFP had 
more than 300 feeding 
days in two years 

(particularly in 
class I schools 

and tribal areas) 

Roy and Rath, 

p. 104 

p. 104 

p. 104 

1972 
-theoretical 

frameworks 
-limited controls; 
-limited sample 
substitution bias; 

-10% reliability 
check; 

-compared ques-
tionaire and 
interview data; 

-age data 
unreliable; 

-attitude data 
about SFP and 
health status 
unreliable; 
-difficult to 
isolate physical 
benefits without 
controls for 
SES variance; 

-longitudinal 
data; 

-limited baseline 
data 

lunch -frame development surve 
to determine sample 
universe; 

-obtained data on 
enrollment, attendance, 
and the FP; 

-reviewed official 
records; 

-sample of 4 tribal 
districts with FPs 
at Il schools 

-samjle of 9 non-tribal 
districts, selected 
blocks and SF schools 
by random sampling 
plus non-SF schools 
sample 

-3-stage random 
sampling design; 

-subsample of 4 schools/ 
block for nutritional 
study; 

-nutritional self-record 
keeping; 

-correlational analysis 
-nutritional status 
measures: weight, 
height, chest circum­
ference, skinfold 

measurements at biceps
and sub-scapular point 

X x x x x Orissa, 

India 

0I 
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e. differences observed 
In enrollment and X X X X 
attendance could be 
attributed to the 
selectivity of SFP 
itself p. 105 

f. when dropout rates 
computed longitudi­
nally the SF schools 
had lower dropout 
rates p. 105 

g. children in SFP 
schools had better 
overall diet than 
children in non-SFP 
schools p. 105 

h. school lunch wasn't 
a substitute for home 
lunch which was saved 
for them when they 
went home p. 105 

i. however, overall diet 
of children in Orissa 
snowed that their 
total caloric intake 
was below recommended 
Indian standards p. 105 

J. even though protein 
intake was sufficient, 
there was danger that 
proteins may be used 
to make good the 
caloric deficiencies p. 105 

!~ 
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strengths and sample/analysis f 
weaknesses 

k. no significant physical x X X X X X 
differences found on 
random sample of SF 
and non SF school 
children correlation 
analysis showed modest 
but statistically 
significant relation 
between days of feeding 
and some physical 
measures like weight 
and chest circumference p. 105 

I. in schools with better 
SFPs, days of absence 
lower p. 105 

M. no significant 
differences found on 
academic performance, 
measured by examination 
marks between SF and 
non-SF school boys p. 106 

n. students, teachers, 
and parents expressed 
favorable attitudes 
with respect to SF 
being clean, heelthy, 
tasty, enough p. 106 

o. physical improvements 
on age group 6-11 
years are likely to be 
modest and this should 
not be considered the 
overridir., objective 
of SFP p. 106 

0! 
LA) 
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p. goodwill reflected in X X X X X x X 
semantic attitudes 
toward SFP have 
filtered through the 
teachers and students 
and back to the 
parents p. 106 

q. data seem to indicate 
that SFP is likely to 
pay highest dividends 
in enrollment and 
attendance in more 
backward areas p. 106 

r. SFPs provide possible 
nutritional educa­
tional opportunity p. 107 

7Qi Community Systems 

kssessing Foundation 
the Uses of a. availability of SF Sahn, Rogers, and -impressionistici lunch -informal site visitsl X X X edu- India 
Food Aid-- results in higher Nelson, 1980 -analysis of (pre- -discussions, direct cator 
PL483 enrollments and qualitative pared observation, interviews; train­
ritle II better attendance p. 110 aspects; at site -2 months, selected Ing 

b. initiative of teacher -in control or de- sites to represent 
crucial in effective group livered) widest variety of 
use of commodities p. 110 geographic areas and 

c. administrators and program types 
teachers need special 
training re objectives 
of SFP--for effective­
ness to occur p. 110 

d. nutritional impact 
minimal p. 110 

I~ 
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order] weaknesses 

French, Roessel and 
n Shieh 

soess- a. benefits to children -height/weight nutri- -systematic stratified X X 
ent of EFENP participants measures were tion random sample of EFENP 
f the were not significant p. 7.4 limitedl educa- recruits, participants, 
onduct b. dietary changes appear -subjective tion; graduates and staff; 
f the to be adopted first by self-report -indi- -quasi-experimental, 
xpanded the parent, and then -no controls vidual cross-sectional design 
ood and through teaching, -no hypothetical instruc- -program record files 
utrition urging, or example, frameworki tion searched, 
rogram may be adopted by -no long enough programl -self-report interview 
EFENP) in the child p. 5.44 -teach questionnaire; 
elected c. a lower percentage low -9 states, 36 counties; 
ites of EFENP recruits' income -fall 1980 

children were reported mothers; 
to consume 4 recom- -rural 
mended uerviigs per and 
day in the two main urban 
food groups p. 5.47 

41 Gussow, 1977 
eview of a. argues that SF -literature review lunches -literature review X X X 
iterature programs have mostly 
n Educa- negative educational 
ional effects p. 43" 
ffects b. kids sell food to 
f others kids so they 
utrition can buy junk food p. 48 

c. few controlled studies 
showing evidence for 
impact of nutritional 
status on school 
performance p. 4 

0II~ 
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0 

weaknesses o 

-measure effects of X X X X 
extraneous factors on 

school performance; 
-inadequate measures of 
nutritional impact; 

-no full hypothetical 
frameworkj 

-no multivariate or 
covariance analysis 
to control for nonlinear 
and interaction effectsl 

-inadequate random 
sampling 

651 Morton, 1960 
tudy in a. schools flounder in -qualitative, lunch -schedule of questions X X 
apects
f School 

developing a school 
lunch program that is 

impressionistici 
-no mention of 

survey of 102 public 
schools operating school 

S. 
Ca­

*unch an integral part of variables or lunch programs ro­
rogram total school program measures; lina 

b. administration of -no hypothetical 
school adequate, but modell 
weak in integrating established 
lunch period into criteria 
entire school day, 
meeting food needs 
of all students, 
financing, evaluation, 
community use and 
relationships 

!~ 
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0 

c. 

d. 

e. 

contributed to 
physical, social, 

mental, emotional 

growth, but not 
exploiting all 
possibilities 
no corrlation with 
many areas of 
classroom teaching-­
except health 
school lunch facil-

X X 

ities and personnel 

seldom hindered 

development of 
educationally sound 
school-lunch program 

pp. 541-42, disser­
tation abstracts 

1601 17 
Evaluation 
of a 
Ghetto 
School 
Breakfast 
Program 

a. 

b. 

c. 

d. 

average reported 
intake similar at 
both schools 
height and weight 
do not differ 
significantly 
no significant 
attendance difference 
no significant 
performance difference 

Lieberman et al., 
1967 

pp. 40-42 (60) 

-longitudinal, 

but perhaps too 
short to detect 
effectl 

-no one showed 
signs of mal-
nutrition at 
beginning of 
study--poor 
target controlsg 

-obtained data 
on SS at-home 
food intake; 

-did not attempt 
to control for 

break-
fast 

-physical, anthropo-
,m tric, psychological 
teatsg 

-elementary schooll 
-black ghettol 
-two adjacent elementary 
schools, I control, 
I breakfast 3rd-6th 
graders, 

-social and dietary 
interviews; 

-attendance and 
performance records 

x X X x 

participation 
in other school 
food proqrams; 

01 

00 
I 
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671 

Ten State 
Nutrition 
Survey 
(TSNS): 
School 

a. 

b. 

dilly mean intakes 
h.gher for participb.th 
than non-participants 
contribution of NSLP 

to nutrient intake 

(U.S. DHEW, H.R.A., 
C.D.C., 1972) 

-didn't describe 
program clearly, 

-no distinction 
between USDA and 
other programsa 

lunch -cross-sectionall 
-ages 10-16, low-income 
quartiles of 10 states, 
N=8,4951 

-24 hour dietary recallo 

x x 

Lunch 
Program 
and 

higher for students 
from low income 
ration states p. 426 

-sampling problems, 
-participation 
definition 

-comparison of mean 24­
hour nutrient intakes 

between participants 

Dietary 
Intakes 

uncleari 
-no tests of 

and non-participants: 
-contribution of NSLP 

statistical to nutrient intake of 

significance participantsi 

reported for -students did or did 

differences in not participate 
any comparisons: 

-no allowance 

for fluctuating 
student popu­

lation
 

--.0 
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[671 
Health 
Examlina-
tion and 
Nutrition 
Survey 
(HANES) 
Effects 
of School 
Lunch 
on Daily 
Nutrient 
Intakes 

A. 
a. 

b. 

c. 

d. 

intakes of SBP and of 
SHP participants, but 
not NSLP participants, 
were higher than 
intakes on non- 
availables 
SBP + NSLP partici-
pants had higher MARS 
than either SBP or 
NSLP participations 
nutrient intakes 
decreased with 
increasing age and 
family size but 
increased with higher 
educational level 
of family head 
children from 
wealthier homes tended 
to consume higher MARS 
overall but fewer 
calories and less 
vitamin A 

(U.S. Congress, 
Congressional Budget 
Office, 1980) 
(Hoaglund, 1978, 
1979) 

p. 426 

-did not describe 
program clearly; 

-designation of 
participation 
unclearl 

-good control 
for certain 
extraneous 
factors; 

-generalizable; 
-based on 
probability 
sample with 
respectable 
response rate, 
although 
numbers in 
some cells 
of analysis 
quite small 

lunch, 
break-
fast, 
milk 

-cross-sectionali 
-ages 6-21; probability 
sample of US population 
(HANES), N-3,155; 

-24-hour dietary recall, 
hemoglobin, hematocrit, 
serum protein, serum 
albumin, aerum 
cholesterol; 

-comparison of 24-hour 
nutrient intakes as NAR 
and MAR of participants 
and non-availablesi 

-regression analysis with 
program participation 
and SES variables; 

-comparison of propor­
tions of children with 
abnormal biocemical 
values (no statistical 
test applied); 

-students did or did 
not participate in 
programs 

X X 

- -­
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7-1 
ahington a. participants had (Price et &l., -controlled for lunch, -cross-sectionall cluster X X 
ate higher vitamin A 1975) some extraneous break- design, 4ash. 
udy intakes and serum factors: fast -ages 8-121 participants Ing-
SS) calcium levels, iwer -participation and non-participants ton 
facts Iron Intakes, lower definition varied of NSLP in Washington 3tatf 
Lunch serum phosphorus, depending on state stratified by 

d School serum vitamin C, and analyses being Income and ethnicity 
eakfasts serum albumin levels performedl N=1,1031 
Health and lower albumin/ -allowed for -24-hour dietary recall, 

globulin ratios equal number household food habits, 
b. contribution of school of subjects in height, weight, fatfold, 

meals to total intake specified cells, and arm and head 
greater for lower to more readily circumferences, blood 
level income than discriminate pressure, large battery 
high income NSLP differences, but of biochemical tests; 
participants -insufficient -comparisons of mean 

c. full SBP participation number subjects values of students by 
related to higher for some cells income/ethnic partici­
vitamin C intakes and In sample pation categories; 
serum vitamin C levels districtsj -regression analysis 

d. full MSLP participants -numerous for nutrient intakes 
had lower intakes of assignments of and selected biochemical 
iron than non-parti- students to values using program 
cipants and higher cellsl participation, SES 
intakes of energy, didn't consider factors and household 
protein, calcium, combined break/lun food habitsl 
and riboflavin than program effects: -students did or did 
partial NSLP parti- not participate in 
cipants programs 

e. NSLP participation 
related to higher 
serum albumin and 
lower serum carotene 
levels p. 426 
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67) B. 

Effects 
of School 

a. income, household 
assets, family size, 

didn't test for 
whether race-by-

lunch -households of partici-
pants; 

family,
economic 

X 

Lunch dollar value of program inter- -families interviewed 
Partici- food stamps and free actions were at home; 
pation lunches all exerted significant or -generally adult who 
on Family significant influence significantly prepared family's food 
Food on dollar value of different from served as respondent, 
Expendi- food obtained in each other questionnaire concerned 
tures household ("marginal demographics, SES, 

propensities to school lunch attitudes, 
consume") pp. 511, 516 meal planning and 

preparation; homemaker 

C. management style, 
Parents' a. opinion that lunches -regression analyses, 
Opinions reasonably priced p. 513 -factors influencing 
of School b. 43% of sample thought dollar value of fcnl 
Lunch they could prepare a obtained by householdl 

sack lunch for less -analysis of variance 
cost than SLP p. 514 re use of food groups, 

c. answezs varied by -principal components 
ethnic group p. V14 analysis with varimax 

d. suggest that rotation 
mothers' work status, 
perceived quality 
of lunch, home 
management style, 
al' might influence 
value placed on 
sack lunch p. 514 
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67] D.
Effects 
 a. 
very few significant
f School differences among 

food X
unch food consumption 

consump­

n Family patterns of families 
 tion
 
ood with participating
 
onsumption and non-participating
 

children 
 p. 515
 

SLP a. 24-hour mean Intake (Howe and Vaden, -participation or lunch -cross-sectional, ­

ietary and consumed RDA 1980) 
 non-participation 
 -random sample of
ntake percentage of calcium west­determined on 
 participants and non-
higher for parti- rn
basis of student participants from 
 ity
cipants 
 response to 
 grades 10, 11 of one
b. lunch-only mean in-
 questionnairel 
 high school, N-104;
takes and consumed 
 -failed to 
 -24-hour dietary recall,
RDA percentages of 
 consider extra-
 -comparison of mean
all nutrients except 
 neous factors, 
 nutrient intakes and
niacin higher for 
 -lack of program 
 RDA percentages forparticipants description, 
 total day and for
c. participants consumed 
 -no hypothetical 
 lunch only by parti­more than 1/3 of RDA 
 framework, 
 cipation and gender
of 6 nutrients at 
 -no multi- or 
 -students did or did
lunch 
 p. 426 covariance 
 not participate in
 
analysis 
 program


'I 
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(671
Health 
Status 
and Lch/ 
Breakfast 

a. spring Intakes of 
needy children In 
both districts were 
higher than their 
fall intakes 

(Emmons et al., 
1972) 

-not long enough 
to detect 
effect?l 

-may not have 
really identified 

nutritionally 
needy childrenj 

-no control 

school; 
-difficult to 
account for 
regression and 
measurement 
effectsI 

-arbitrary 
designation of 
participation 

-considered 
multiple milk 
participation 

lunch + 
break-
fast, 
lunch + 

milk 

-longitudinal) 
-grade& 1-3, two school 
districts, N=844; 

-24-hour dietary recall, 
height, weight, hemo­
globin or henatocritl 

-comparison of fall 
and spring measure of 
"nutritionally needy" 
and "nutritionally 
adequate" students; 

-change in measures 
from fall to spring 

-change in "needy" 
status from fall to 
spring; 

-breakfast program 
implemented in a 
district that offered 
NSLP but not in a 

X Up­
stat 
New 
York 

comparison district 
that offered SMP and 
NSLP 

- ---------------------------- ------------------ -------------------­
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671
School a. no significant (Paige et al., 
 -no explanation lunch -longitudinal 
 X 8al-
Lunch differences between 
 1972) of criteria -grades 1, 2, 6 in 4
Program participants and t­
for students' 
 low-income schools 
 nore
Impact on non-participants 
 p. 426 classification 
 participating in NSLP
Biochemical 


-don't know if 
 N=751 1
and 

self-selection 
 -height, weight, hemo-
Anthropo-

was a factor in 
 globin, hematocrit
metric 

results; 
 -comparison of fall and
Measures 


-may not be 
 spring measures for
 
long enough to participants and non­
detect effecti participants,
 

-no attempt to 
 -chang- in measures
 
determine how 
 from fall to spring
 
many participants 
 on participants and
 
ate SL over non-participants;
 
school yearl 
 -students did or did
 

-didn't look at 
 not participate in
 
multiple program 
 program

participation
 

Ln 
I 
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67, 681 
Relation- a. nervousness of (Laird et al., -highly subjective milk -children from grades X X 
ship groups receiving 1931) behavior termi- 1,3,5 who were rated as 
Between milk was Xeduced nology nervous," N=481 
Hunger an average of 6% P. 493 (67) -apparent ±ack -behavior checklist to 
and b. nervousness in of reliability assess nervousnessi 
Nervous- and validity of -comparisons of pre- and 
ness In 
Children 

c. 

children is related 

to hunger which isrduced by mid a.m. 
feedings 
6% mean re:ction in 
C.n%ea n ess o inr 
nervisness occurred 

measures used to 
assess behavior; 

positive use of 
experimental and 
control groups, 
-can't tell 
if mid-a.m. 

post-treatment ratings 
of nervousness; 

-no statistical tests, 
-children received milk, 
milk plus calcium 
supplement or no
special feeding at 

over 2-week period, feeding acted 9:30 a.m. 

teachers reported, as supplements 
but 50% mild group 
showed no or worsened -no indication of 
change in situation pp. 18, 19 (68) baseline calcium 

nutrition -given dietary treatment 
mentioned; for 2 weeks; 

-little use of. -nervous children 
stitistical selected by behavior 
analysis, checklist done by 

-idiosyncracy teacher; 
of behavioral -children divided: 
terminology 1-no special feeding 
vis-a-vis 2-milk 

theoretical 3-milk 4 calcium 
framework supple. ient 

! 
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67 , 681 
Effects 

of Mid-a.m. 

Juice on 
Hostile 

Behavior 

or Nervous 
Habits of 
Children 

a. children receiving 

juice exhibited fewer 

negative behaviors 
than children 

receiving water 

the frequency in 
Pppearance of target 
behaviors lower when 

children received 
fruit juice rather 
than water 
no Fignificant age 
difrerences 

(Keister, 1950) 

p. 493 (67) 

pp. 19-20 (68) 

-behavior 

terminology 

subjective; 
-apparent lack 

of reliability 

and validity of 
measures to 
assess behaviors; 

-positive use of 
experimental and 
control gcoups; 

-can't tell if 
mid-a.m. feeding 
substitutes or 
supplements 

juice -nursery school children 
N=13:; 

-observation of hyper­
activity, withdrawal, 

hostile behavior and 

nervous habits for two 
hours after feeding; 

-comparipons of frequency 

of observed hyper­
activity, withdrawal, 
hostile behavior, and 
nervous habits after 
receiving juice or 
water; 

-children were fed pine­
apple juice or water 

at 10:00 a.m. 

X X 

-no explanation 
of extraneous 
factors 

-133 children; 27-60 
months, nursery school; 
4 times/year studied 

children; 2 times juices 
2 times water; behaviors 
assessed by child 
observation 30 second 
period after feeding 

-! 
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67,681 
eat A.a. omission of break- (Tuttle and Daum, -poor control cereal -12-14 year old boys X X X 
ffects of fast had no effect 1954) of section and milk alternate breakfast and 
ifferent on neuromuscular on student break- no breakfast for 17 
reakfast tremor magnitude, attitudesi fasts weeks, kept total daily 
onditions choice rcaction -no systematic nutrient intake constant 
n 
hysical 

time, maximum grip 
strength, or grip 

observation 
of individual 

gave tests of six 
categories of physio­

erformance 
f 
hildren 

b. 
strength endurance 
maximum work rate 
and output less when 

p. 21 (68), 493 (67) behaviorl 
-can't tell ifmid-a.m. feeding alter-

logical responses 

25 boys 

breakfast omitted p. 21 sub-titutes or nate -neuromuscular tremor 
supplements cereal magnitude, choice 

d.a.no significant 
difference in 

and milN 
with 

reaction time, grip 
strength, work rate, 

physiological bacon work output, attitudes 
response after and and scholastic 
either breakfast p. 21 eggs performance, 

-comparison of individual 
and group mean scores 
on measures taken when 
eating and not eating 
breakfasty 
-subjects alternated 
between eating break­
fasts and not eating 
breakfastsl total daily 
intake was kept constant 
eating and not eating 

CO
I 
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[67,681
Test 

Breakfast 
Provision 

of 1/4 
Total 
Daily 
Protein 
and 
Caloric 
Intake to 
Insure 

Maximum 
Physical 
and Mental 
Efficiency 

a. 

b. 

a. 

only 1/3 children ate 
breakfast containing 
25% of daily protein 

and caloric intake 
no differences in 
physical efficiency 
for various types 
of breakfasts 
no differences were 
found except that 
blood glucose levels 

were higher when a 
protein rich rather 
than a carbohydrate 
rich breakfast was 

eaten 

(Arvedson et al., 
1969) 

o. 22(68) 

-

p. 493 (67) 

-no baseline 
datai 

-questionable 

measuresl 
-no model 

-used some objec-
tive measures; 
-no systematic 

observation 
of Individual 
behaviors 

-teachers knew 

who were/weren't 
receiving 
breakfast; 
-can't tell if 
mid-a.m. feeding 
substitutes or 
supplements 

break-

fast 
a. 203 children 

ages 7-171 
-Stockholm schools; 

b. 40 boys, 11-17 
years, 2 groupsl 
4 breakfastal 
work tests 

-11-17 year old boys 
from one school, N-401 

-blood glucose, work 

tests, concentration, 
hunger, tiredness; 
-comparison of measures 
among groups eating 

various types of 
breakfast 

-one group received 
breakfasts that provided 
400 calories and one 
group received break­
fasts that provided 
560 calories; 

-the protein and carbo­
hydrate composition of 
both groups' breakfasts 

were alternated weekly 

X X X 
Stock­
holm 

_____________I ___________________________ _________ _________________________. - - - - ______I 

'. 
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67, 68] 
Btfect of 

Rid-a.m. 

Juice on 

Perform-

ance 

a. 

b. 

performance was better 

on days orange juice 
was given 

performance of 

children with good and 
poor diets did not 

differ at various 
test times 

(Matheson, 1970) 

p. 493(67), 493 (68) 

-didn't assess 

breakfast intake 

during experi-

mental period, 

-length of experi-
ments relatively 

short 

-controlsquestionable 

juice -5th graders from schools 

N-100; 
-performance on math 

and decoding tests at 

3 times in a.m.1 
-3-day record of break­

fast intakel 
-comparisons of perform­

ance when orange juice 
was given and when it 
was not, 

-comparison of perform­

ance at different times 

acco-ling to usual 
breakfast intake of 
childrenj 

X X 

-each student received 

orange juice or nothing 
alternately at 10z30 

a.m. for ten days 

-10-day study arithmetic 
and decoding tests -

outcome variables; 
children used as their 
own controlsl tests 

at different times 

co 
I 
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139 males, let grade; X
(Dweyer, Elias and -breakfast et home break-


167, 681 a. no difference 

by dietary recall, fast tested individually on
 Warren, 1973)
Effects between control and 

without particu- attention tasks; half
 

of supplemented group 

fed a.m. controls
lar intake data
Instant on any tasks 

fed in afternoon
 pp. 20-21 (68), on testing days,
Breakfast measured 


on 
 493 (67) -lengths of -lst grade boys, N-1391
 

Students experiments -attention tasks; dietary
 

relatively short; 
 recall of breakfast
 

-reported data intake; comparison of
 

from dietary morning performance
 

recall in ambigu- on attention tasks;
 

ous categories; -one group zaceived
 

-don't know if liquid meal in a.m.g
 

a.m. feeding one group r,.;eived
 

-supplements or liquid meal in p.m.
 

substitutes
 

o 
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67, (,81 
Relation- a. inproved scholarship (Lininger et al., -subjective milk -"undernourished" X X 

ahip found for 45% of 1933) teacher students age 6-16, 

B:etween students using milk assessmentsj N=4, 133 

:hilk and for 24% of those -teachers -teachers' ratings of 
consurnp- not using the milk p. 493 (67), 9II (68) presumably knew scholastic progress, 

tion and which students reports of milk 

S:cholasetic received milk consumptioni 

p'erformance -malnourished -percent of children 
children not receiving milk who 
described improved compared with 

-impressionistici percent of children 

-impssibetonot receiving milk who 

determine whether improved, 
ffccte caused by -students did or did not 

milk supplement 
or teachers' 
expectations, 

-need definition 
of "scholarship" 

___1 
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167, 68 ) 

Effect of a. grades and intelli- (Tiadall et al., -no statistical lunch -participants aged 5-1/2- X X 

School gence, reading and 1951) tests, 10-1/2 and matched non-

Lunch math scores of -small number of participants from 3 

Program participants and subjects, Canadian schools N-200+1 

on Psycho- non-participants -short durationj -school grades: intel­

logical did not differ p. 493 (67), 26 (68) -hard to draw ligence, reading, and 

Develop- valid conclu- arithmetic scoresi 
ment and sions, -comparison of scores 

School -no attempt to between participants 

Achievement control for and non-participants; 
multi-program -lunch program imple­

participation mented and students 
and extraneous selected to participate 

factors by modified randomi­
zation 

-200 school lunch 
participants and non­
participants (controls)i 

-5-1/2 - 10 years olds 
-3 year study, 
-school performance 
indicators-marks by 
teachersg intelligence 
test scoresj objective 
tents of reading and 
math scoresi 
-satched other variables 
too 

Co
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67, 681 
ffect3 of 
:reakfast 

a. final grades and 
dropout rates of 

(Fellers, 1967) -treatment not 
clear from 

break-
fast 

-10th grader participants
and non-participants in 

X x 

rogram 
Grades 

nd 
ropout 
ates 

participants and 
non-pirticipants 
did not differ p. 493 

reportl 
-no control for 
frequency of 
participation 

-no indication 
of records kept 
on number of 
servings 

one school N-1981 
-school grades, dropout 
ratel 

-comparison of final 
grades and dropout rate 
between participants 
and non-participants 
at end of school year 

-degree of parti­
pation less than 
maximum 

-failed to consider 
participation 
as a moderating 
variable 

CC 
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167, 691 
Compari-
son of 
Breakfast 
Habits, 
School 
Perform-
ance, and 
Hunger
Related 

a. 

b. 

breakfast skipped by (Pinkus, 1970) 

nearly 1/4 pupils 
in schools with no 

breakfast program 
and less than 1/10 in 
participating schoolsPefr-patcptngshosat-home 
educational level cf 
mother not related to 
child eating habitsfrqeco 

-no indication 
of how teachers 
graded 

-collected data 
on students'food 
intake 

-no control for 

break-
fast 

-4th graders in 
participating and non-

participating schools, 
-8 schools - matched size 

of grade, race, number 
of teachers in grades1-6;, 

-used attendance records 

-questionnaires tosuntaet, 

X X Lou 

isi 
ana 

Behaviors c. higher proportion 
of children in non-

frequency of 
participations 

students, parents, 
teachers 

participatIng schools 
hradn scbhooishad hunger behaviorfatr 
problems more 

-no measure of 
extraneous 

-pupil breakfast habits;
pupil recall of crying, 
anger and misbehaviors 

frequently pp. 26-27 parent and teacher 

record of pupil 
behavior; absenteeism 

school grades for 1 
months 

-comparison of results 
between pupils in 
participating and non­

participating schools, 

-students did or did 

not participate in 

breakfast program 

II 
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167, 681
 
To a. no significant (Koonce, 1972) -3 months may be lunch -lst-3rd graders; X X 
 A-

Determine difference in inadequate and -controls had only lunchl 
 las-

If any attendance 
 break- -3-month studyl ka
 
Differences b. insignificant -no statistical fast -calculated height and
 
Between height and weight p. 26 (7) testsf weight
 
Children 
 gain -small number of weght
 
who C. teacher ratings were subject,subjcts;ratings of students'
r-attendnce teacher
 
Received higher for lunch and 
 -short duration, disposition, responsive-

Both 
 breakfast children -noness, and classroom
 
Breakfast 
 than for lunch only frequency of participations

and Lunch children 
 participationi -comparison of teachers'
 
at School d. absenteeism did not -no measure of ratings between lunch
 
and Lunch differ among groups p. 493 (681 extraneous only and lunch and
 
Only effects breakfast participants,
 

-comparison of absence
 
rates among the two
 
participation groups
 
and non-participation
 
groups,
 

-students participated
 
in school lunch or
 
lunch plus breakfast,
 
or neither
 

Co 
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r X X
[67,68 break- -grades 3-51 one program

(Kreitzman, 1973) -unclear on 


a. achievement scores lanEffect of fast and one no-programfrequency of 
did not differ between ta
Breakfast school, N=unreported;
participation
program and no-program
Program -attendance, grades,
-no indication of 


on School 3rd graders but tended scores on achievement
records on number
Attendance to be higher for 

of times break-
 testsi
 

program 5th graders
and Grades -comparison of spring
fasts served to 

than no-program 5th 
 and measures between
children
p. 493
graders 
 program and no-program
-finding may have 


been related to 
 students:
 
-breakfast program
 
implemented at treatment
 

a supplementary 

educational 

program that was 
 school but not at
 

operatir- in the 
 control school
 

contr.± schooll
 

-no report on
 
statistical
 
treatment!
 

-fails to
 

discuss apparent
 
discrepancies
 

in results
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4. 1891 
Response 
to U.S. 

a. low-income participant 
children receive 

U.S.D.A., 1981 
-literature review lunch 

and 
-literature review X X 

Senate 
Resolution 

higher proportion of 

important nutritents 

break­
fast 

90 from school lunch 
than high income p. iv 

b. lunchroom based 

nutrition related 
activities evidenced 

increased gains in 

food knowledge and 

other nutrition 
related measures 
compared to students 

who received no 

nutrition education p. v 

c. students participating 
in both breakfast 
and lunch program 
had higher overall 

nutrient intakes than 

students participating 

in only one program p. 56 

d. not all children 

determined nutri­

tionally needy by 

nutritional criteria. 
were identified as 

needy by economic 
criterial thus program 
targeting criteria (paige, 1971) 

unclear p. 59 

e. schools provide 
substantial market 
for many agricultural 
commodities, particu­
larly dairy products, 
poultry, and common 
friilta xnA vpnotAhlPR n. 79 

A0'
 


