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SUMMARY

Three objectives are commonly associated with school feeding
programs (SFPs): (1) to increase school enrollment and atten-
dance among school-age 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
and assesses empirical evidence regarding the hypothesized rela-
tionships among SFPs, school attendance, enrollment, cognitive
development, and acadeEIC15Tformance. 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 develop-
ment, 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, noncomparative studies, and
studies examining the determinants of school attendance and
enrollment. To date, retrospective analyses (of which three are
reviewed) have not yielded results in which decision-makers can
have confidence. 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 attend-
ance-related objective in settings where attendance is not
already high and where children come from rural, relatively low
socioeconomic backgrounds. Several of the studies also point to
the need for program regularity to achieve an impact on chil-
dzen's school-going habits. These findings suggest the impor-
tance of targeting practices that take into consideration both
need and the probability that program regularity can be
maintained.

Eight studies covering eleven different countries examine
the impact of SFPs on attendance and enrollment using primarily
impressionistic data drawn from teachers. Most of these failed
to provide control groups. Significantly, seven of the eight
noted a positive programmatic impact on attendance and enroll-
ment, whereas 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 backgroind factors were
held constant, size (a proxy for nutritional status) and health
of children acted as independent, positive determinants of both
attendance and performance. This study suggests that where SFPs
can be designed to have an impact on nutritional status, impacts
on attendance and performance will also be achieved. Thus,
proper targeting and_ the provision of an adequate ration become
design issues related not only 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 develop-
ment and academic performance in school by reviewing three types
of studies: (1) those that are concerned with the relationship
between diet and cognitive development in general; (2) those that
examine the relationship between SFP participation and cognitive
development in developing countries; and (3) those that analyze
the relationship between SFP participation and cognitive develop-
ment in industrialized nations.

Cognitive function may be defined as the ability to learn
categories, to process and structure information, and to learn
and react to social and environmental cues. Mild to moderate
malnutrition, although probably not a cause of primary learning
deficits, does appear to alter processes associated with cogni-
tive function. Passivity, apathy, shortened attention span,
reduced short-term memory, failure to acclimate to repetitive
stimuli, and a lug 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 protein-



caloric malnutrition tend to function at reduced levels of cogni-
tive development and academic achievement. One study, for exam-
ple, showed that current diet was the single most significant
predictor of classroom achievement.

Mild-to-moderate malnutrition acts synergistically with
social and environmental factors. The risks for a malnourished
child, living in a culture of poverty, are multiple, inter-
active, and cumulative. However, both human and animal studies
show that a developmentally facilitative environment can allev-
iate the potentially harmful consequences of malnutrition. The
consequences are reversible and susceptible to remediation when
the child's environment is manipulated to make it more conducive
to cognitive growth. Although improvement in the child's diet
alone can lead to cognitive changes, greater intellectual growth
can be achieved when the child's psychological growth and social
environment also are enriched. These findings suggest that SFPs
can reach their full potential only 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 developing
countries are reviewed in this report. 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 remedy

deficits caused by the interaction among acute malnutrition,
hunger, and a developmentally nonfacilitative home environment.
The necessity of an integrated approach notwithstanding, the
importance of an SFP's impact on the alleviation of hunger and
the improvement of nutritional status should not be underestim-

ated. 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 education opportunity was low, it was especially important to
alleviate hunger for student learning to take place.1

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

1Joel Cotten, "Evaluation Research on the PL 480 Title II
School Feeding Program in Haiti" (Port-au-Prince: USAID/Haiti,
February, 1982).
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morning feedings and the effects of hunger on classroom behav-
iors; as a group they yield conflicting results. It should be
noted, however, that subjects were not necessarily malnourished.
The studies do suggest, however, that the provision of breakfast
may benefit students emotionally and enhance their capacity to
work on school-type tasks.

Long-term behavioral effects of SFPs were evaluated in five
studies. They fail to demonstrate conclusively significaht rela-
tionships between feeding and school performance. All are marred
by serious methodological shortcomings.

Section 4 of this 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 section identifies three issues that
need to be addressed syec.ematically through an operations re-
search 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 ecological conditions, what is the
ideal SFP design to promote improvements in enrollment, atten-
dance, and academic achievement? The methodology proposed con-
sists 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 differ-
ent ecological settings. One country is recommended as the
research site and a 3- to 5-year study duration is proposed.
Such a project is needed if the real and potential impact of SFPs
is ever to be assessed.

J0



1. INTRODUCTION

Foreign aid is essentially a compromise between the "have"
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 devel-
oped 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 Inter-
national Development (AID) through its Food for Peace 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 assistance endeavor that generates more sustained
or vocal constituent support than Food for Peace. It serves as
a cornerstone of both domestic and international U.S. 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 develop-
ing countries through Food for Peace, Title II of PL 480. These
programs are, in a nutshell, politically very popular. Often,
they constitute an important, tangible sign that a national
government is committed to helping the rural or urban poor. It

is widely held that school feeding programs (SFPs) help quench
the ever-growing thirst for education (and its attendant
benefits) among the poor by removing roadblocks along the path

to learning.

Two principal arguments relating to the removal of "road-
blocks" have been advanced in behalf of SFPs. First, the
provision of a snack or meal serves to increase school atten-
dance 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 support of SFPs is that they improve a child's
ability to benefit from instruction by removing hunger or
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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-age population with a
ration that is nutritionally adequate to overcome th..,se needs.
The validity of this argument also depends on the strength of
the relationship between cognitive functioning and nutritional
status.

These arguments lend support for the three objectives most
commonly associated with SFPs:

1. To increase school enrollment and attendance among
school-age children

2. To improve the nutritional status of children in school

3. To improve the cogitive or academic performance of
these children

Yet, SFPs differ from one another in many significant
ways. For example, some SFPs provide only a snack, whereas
others offer a complete meal. Some rely solely on donated
products; others supplement them with locally purchased commod-
ities. Even among programs that offer complete meals, size and
composition of ration vary widely. SFPS also differ signifi-
cantly in terms of the populations they serve. Some reach
predominantly malnourished children, whereas others do not.
Similarly, some operate in settings where primary school enroll-
ment reaches nearly universal proportions, whereas others are
conducted in communities where only a small minority of the
population completes 5 or 6 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 coucerned with three issues. First, through
a review of the literature, it examines and assesses the empir-
ical evidence that exists to support the hypothesized rela-
tionships among SFPs, school attendance, enrollment, and academ-
ic 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 counti:ies
face the same problems; nor will the three objectives typically
associated with SFPs be weighted equally by all developing
countC.as. Differing weightings and concerns imply variations
in program desiijn. Future research needs is the third issue
dealt with i' this study. Areas in which additional inquiry
would be 4111 ar. identified, and methodological recommenda-
tions fox such w: ::k might be conducted are presented.
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This study has been shaped by some very important assump-
tions about SFPs. Foremost among these is that the program has
great appeal to a broad range of interest groups in the United
States and abroad. In the United States, lay enthusiasm is for
the Food for Peace program in general rather than for any of
its specific components, whereas in developing countries, SFPs
in particular enjoy popularity among parents, planners, and
politicians. Such appeal may make it difficult to discontinue
i'.:FPs altogether or even significantly reduce support for them
unless strong research designs yield incontrovertibly negative
findings.

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 that when a change is made within a
system, there is no such thing as a side effect, only a sur-
prise effect.1 In the case of SFPs, the potential for second-
ary changes is enormous and can influence almost every aspect
of the recipient country's social, economic, and political
structure. Nevertheless, most researchers have limited them-
selves to assessing impact in terms of attendance, academic
performance, and nutritional status.

Figure 1 illustrates this point by suggesting the kinds of
plausible changes SFPs might 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 large-

ly 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, perform-
ance, and nutritional status. Only when retrospective or
prospective research is conducted to assess the strength of
relationships similar to the ones listed in this section can
the merits of SFPs be fully considered.

The remainder of this study is presented in four sections.
In the two that follow, topical reviews of the literature on
SFPs are presented. Respectively, Sections 2 and 3 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 method-
ology employed in order to identify implications for the design
of SFPs as well as for future research in this area.

1Robert G. Hanvey, An Attainable Global Perspective (New
York: Global Perspectives in Education, June 1982).
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Figure 1. Hypothetical Consequences of SFPs:
Examples of Plausible Relationships

Category of
Structural Plausible Change That Could Be Brought
Development About Through the Introduction of an SFP

. Kinship patterns/ There is a persuasive body of literature
Family relations 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
school attendance and enrollment ratios
for girls, they might have a long-term
impact on family size.

. Economic activity Gains in worker productivity in many
developing countries can be explained by
increases in literacy and school enroll
ment rates. If SFPs contribute to a
reduction in school dropout rates and
improvement in attendance and enrollment
rates, they might have a long-term impact
on the growth of gross national product
(GNP).

. Education-related If SFPs contribute to improvements in
activity academic performance by improving student

ability to benefit from classroom instruc-
tion, it might be advisable 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
because 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 to institutionalize the
qualitative changes being introduced
through the in-service program. Thus,
instead of improving educational
efficiency through changes in teacher
quality, it might nrove more cost-effec-
tive to use SFPs to improve student
quality.
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Figure 1. Hypothetical Consequences of SFPs:
Examples of Plausible Relationships (cont.)

Category of
Structural
Development

. Political
activity

. Agricultural
activity

. Health-related
activity

Plausible Change That Could Be Brought
About Through the Introduction of an SFP

For a community to obtain an SFP, it first
has to achieve a modest degree of organiz-
ation. Parents may need to band together
to exert the political leverage 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 transporting,
preparing, and supplementing the donated
commodities. 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 fat communities to undertake
more ambitious projects in response to
local priorities and long-term develop-
ment objectives. It may also reinforce
the belief that community organization can
lead to concrete benefits.

SFPs can create new markets for locally
produced vegetables. Such expanded demand
can come from two sources, SFPs themselves
and a secondary market consisting of the
families of children who have acquired new
food tastes. A new demand for these pro-
ducts may alter the patterns of local
agricultural production with either long-
run positive or negative effects on farm
family income.

If ration size and composition are
adequate, SFPs may reduce the vulnerabil-
ity of school-age children to certain
diseases.. Local health workers may then
be able to allocate an even greater pro-
portion of their resources to prenatal,
neonatal, and preschool health concerns.

15
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Although the question of SFP impact on nutritional status
is not directly discussed in the main text of this report, two
appendixes provide insight into this question. Appendix A
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. Appendix B uses the same format to summarize the con-
clusions drawn by U.S. researchers in evaluating domestic SFPs.

2. A REVIEW OF THE LITERATURE:
SCHOOL ATTENDANCE AND ENROLLMENT

Four principal types of studies have been conducted to
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 tempor-
arily or permanently discontinued. Thus, program presence is
treated as the independent variable, with attendance or enroll-
ment considered as the dependent variable. A major weakness of
this design is that program suspensions, if perceived as tempor-
ary or if passed unnoticed by parents, are not likely to exert
the same kind of influence on attendance as total program discon-
tinuation. Indeed, parents may "grin and bear" such short-term
interruption of service precisely because they have confidence
that the program will be restored.

A second type of study 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
ral.her 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 major differences between SFP and non-SFP
schools in terms of such important determinants of school attend-
ance as socioeconomic status, distance of pupils from school, and
teacher quality.

A third type of study is noncomparative. This methodology
seeks to gauge the impact of SFPs on attendance and enrollment
for a group of schools without the use of controls or compara-
tive 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 responses might in
some measure influence the program's continuation. Second, the
conventional wisdom is that SFPs affect attendance favorably.

1.6
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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
socioeconomic status, verbal functioning, gender, and correlates
of nutritional status (primarily 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 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 prohibi-
tive for a targeted segment of the school-age population. The
research on determinants of school attendance provides a frame-
work 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 this section, for
example, also examined SFP impact on cognitive or nutritional
status. Likewise, some studies that appear methodologically
weak with respect to how changes in school attendance were cap-
tured may have been much sounder in their approach to measuring
changes in nutritional status or cognitive development. Never-
theless, in this section only those research procedures and
findings that directly relate to school attendance and enroll-
ment are discussed. Where academic performance impact was also
treated systematically, an analysis of the findings and method-
ology used to derive them appears in Section 3. Readers who wish

-f ,-)
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to have a fuller understanding of each study's scope should
consult Appendix A. There, all research questions and findings
are summarized for each study listed.

2.1 Retrospective Analysis Studies

Three studies looked at the impact of program disruption or
suspension on attendance. One found a positive relationship
between SFPs and attendance; the other two reported little clear-
cut evidence of significant impact.

The strongest relationship was presented in the 1982 evalua-
tion of the PL 480 Title II program in the Dominican Republic.1

In 1962 a school lunch program was initiated in the
Dominican Republic under the sponsorship of CARE. By 1978, over
214,000 children throughout the country were being served daily.
In that same year, CARE and the Dominican Government began dis-
cussions on ways to shift the program away from its almost
complete reliance on donated commodities. As a result, in 1979,
the Government 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 Eckroad
examined the impact of this dislocation on primary school enroll-
ment after the school lunch program ended, by using data provided
by teachers from Santiago Rodriguez, a relatively poor region in
the country's northwest.

The data examined were both impressionistic and quantita-
tive. 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 enroll-
ment had been adversely affected. The investigators then exam-
ined enrollment records over 11 years for four primary schools in
and around Santiago Rodriguez, three of which were small and
rural. These records covered an 8-year period when the lunch
program functioned and a 3-year period (1980-1982) when it did
not. They found that in the 1980-1982 period

1Pirie Gall, James Eckroad, and J. David Stanfield, "Final
Draft Report: Evaluation of the PL 480 Title II Program in the
Dominican Republic" (Annexes), (Washington, D.C. and Ann Arbor,
MI: International Science and Technology Institution? Inc., and
Community Systems Foundation, August 1982).
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enrollments had dropped by 23.4 percent. Teachers were then
asked about any possible causes of this decrease. They attrib-
uted 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."2

The decline in enrollment was lowest 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 compared
with 23.3 percent for females. Because more boys than girls had
been enrolled in these lower grades, the effects of the school
lunch program's termination, according to the authors, were felt
disproportionately 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 with 14.2 percent for the urban school. They 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 on boys and
girls of terminating the lunch program were particularly note-
worthy in rural areas. There, in the first grade, for example,
female enrollment declined by 43 percent, while the comparable
figure for males was only 19 percent. In the urban school, how-
ever, the negative effects of the lunch program's termination
appeared to be similar for boys and girls.

Because this study is 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 are
given for the communities under examination. Did the number of
school-age 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.
Although we do know that enrollments declined, we do not know
whether this was primarily a consequence of SFP discontinuation
or any one of several possible changes including out migration,
decreases in number of school-age children, economic hardship,

2Gall et al., Appendix 15, p.2.
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parental dissatisfaction with the schools, or the availability
of alternative education opportunities. The size of the sample,
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 offers several potentially
important methodological advantages. If the question of attri-
bution were resolved by reporting enrollment ratios and by pro-
viding more data on contextual variables that can influence
school enrollment, or if we could substantiate that "all other
things were equal," the study would make a valuable contribution
because 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 data 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 understanding 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 1982.3 The
authors examined retrospective attendance data in Sri Lankan
schools to determine the relationship between SFPs and atten-
dance. "Though subject to multiple interpretations, the
analysis . . . does point towards a positive relationship
between attendance and school feeding."4 Three strategies
were employed to measure the impact of a biscuit distribution
program on school attendance.

The first was designed to measure long-term impact by com-
paring school attendance in the on 1.y years during the last 50
when school feeding was discontinued with the attendance when
school feeding was resumed. These comparisons did not involve
the biscuit program per se but included all school feeding
activities. Enrollment ratios were developed by estimating the
school-age population 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. The authors note that they can

3William D. Drake, et al., Final Report: Nutrition Programs
in Sri Lanka Using U.S. Food Aid--An Evaluation of PL 480 Title
II Programs (Ann Arbor, MI: Community Systems Foundation, March
20, 1982).
4Drake et al., Final Report, p.iii.
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identify no other variables that can account for this change and
therefore suggest that institutional cessation of SFPs seems to
induce a decline in school enrollment.

A second strategy involved examining the impact on atten-
dance of temporary program suspensions. This involved tracking
attendance in several schools before and after a biscuit short-
age in 1981 caused by production and distribution problems. For
a 3-month period, many districts received no biscuits. Four
schools that experienced stoppages were paired with ten that had
uninterrupted programs. The authors 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 stop-
page. rais may have been due to one of two possible causes. A
temporary program dislocation may not cause a decline in atten-
dance 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 figures.
It should be noted that the longitudinal study the authors con-
ducted as part of their first strategy did not involve biscuits
but some unspecified feeding intervention that may have involved
a larger or more economically valuable ration.

The authors also considered comparing enrollment in grades
with institutionalized SFPs to those without them. Such a break
occurs after the sixth grade, on completion of primary schools.
The team did not, however, implement this approach, which would
have been questionable, in_any case, given the normal decline in
enrollment between primary and secondary schools.

The basic weaknesses in the longitudinal portion of this
study are the failure to describe the nature of the feeding
intervention and the lack of data for any contextual variables
that might explain a rise in the enrolment ratio. Such vari-
ables might include government campaigns to expand enrollment,
overall improved economic conditions, new school construction,
general educational reforms that make schooling more attractive,
or introduction of innovations designed to increase the absorp-
tive capacity of schools, such as split shifts or increases in
the number of teachers hired. It may also be that the investiga-
tors 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 countries, a postwar baby boom. If so, by 1957,
the proportion of the country's population considered of school
age would undoubtedly be above the 1952-1956 levels. A failure
to note growth in cohort size would have the effect of inflating
any enrollment ratio derived from these 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 or the impact cf SFPs on
attendance was conducted in Madhya Pradesh, India by Rewel in
1979.5 It looked at a lunch program that provided 80 grams of
grain, 14 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 the feeding programs with those
who had less exposure. The children with relatively less expo-
sure were used, in effect, as a control group. It was hypothe-
sized 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 in the school year. Four efficiency levels were estab-
lished. The sample included 4,000 children in grades one through
five from 409 schools. A three-stage random design was adopted
for selecting the 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.

Because of 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 defined 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 feeding days, while food distribu-
tion 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 and tribes compared to 48
percent for the low efficiency group. Furthermore, schools in

5Jack Rewel and Raj Bhatia, Mid-Day Meals Programme: An
Evaluation of Impact on Tribal School Children in Madhya Pradesh
(India: CARE, 1979).
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the low efficiency categories were there primarily as the result
of recent interruptions in commodity delivery, an unusual experi-
ence for those schools.

The data on school enrollment and attendance were obtained
from school records. For each school, the number of first
graders in a base year was compared to the number of fifth
graders 5 years later to derive longitudinal wastage rates. The
investigators found no evidence to support the hypothesized
impact of program efficiency on school attendance. Indeed, for
each of the five primary grades the low efficiency schools had
higher rates of attendance than those in the "very high" cate-
gory.

Linear multiple regression was used to access 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
length 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 1 month of program participation, where education of father,
family structure, and home caloric intake were taken into
account, resulted in an increase of .136 days of school atten-
dance. The authors suggested that this provides empirical
justification for the observation that experience with the
program and awareness of it:, benefits are factors that affect
parental decisions about a child's school attendance. The effect
of socioeconomic status 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 universal 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 cut-
off points. They were not comparable in terms of their socio-
economic status, and the "low efficiency" schools came close to
meeting the target number of feeding days. Most had also suf-
fered 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.
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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, although methodologically promising, has not yet
yielded results which decision-makers can use with confidence.
In general, they could be improved by incorporating the following
features:

- The use of enrollment ratios based on solid demographic
data

- The presentation of data on contextual variables that
might influence school attendance

-- The use of multiple regression to explain any variance
in school attendance attributable to contextual vari-
ables

-- More attention to parental perceptions concerning the
causes and probable duration of program dislocations

-- The use of more longitudinal data

-- 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 nature 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 adequate-
ly accounted for, results should be trustworthy. It should be
noted that a variation on a retrospective study would be prospec-
tive analysis, in which changes brought about by the introduction
(rather than discontinuation) of an SFP are carefully measured
and assessed. The same methodological suggestions offered for
the design of retrospective studies would also apply to prospec-
tive analyses.

24
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2.2 Comparative Studies

Six studies examined the impact of SFPs by comparing data
on attendance and enrollment between SFP and non-SFP schools.
Most were inconclusive, although the reasons for the lack of
clearcut evidence varied.

Both Roy and Rath's evaluation of the school lunch program
in Orissa, India6 and Cotten's work in Haiti7 suggest posi-
tive relationships among SFPs, attendance, and enrollment. How-
ever, in both cases, this may have been influenced by the selec-
tion of schools for the feeding program.

The Orissa researchers obtained data on enrollment, atten-
dance, and program participation for 23,401 schools from ques-
tionnaires mailed to all subinspectors. Enrollment ratios,
absenteeism, and dropout rates were compared for schools with
feeding programs and those without them. Based on the survey and
other official records, the researchers divided the state into
the following strata: (1) four predominantly tribal districts in
which virtually all accessible schools were in the feeding pro-
gram, so no comparative sample of schools without SPPs could be
drawn; and (2) nine nontribal districts, in which schools with
and without SFPs could be selected by random procedures and
matched on various criteria.

In the nontribal districts, a related sample of non-SFP
schools was selected, matching the village and school on various
criteria. These included similarity in size of school (+ 20
percent), village population (+ 30 percent), and the proportion
of cultivators in the village T.+ 10 percent). Within each
school, a random selection of 10 boys from the third and fourth
gradeS combined was made. Inaccessible schools were dropped from
the sample.

The basic thrust of the research was to compare a group of
children participating in an SFP with a comparable group that
was not. 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.

6P. Roy and R.N. Rath, School Lunch in Orissa (New Delhi:
Council for Social Development, 1970).
7Joel Cotton, Evaluation Research on the PL 480 Title II
School Feeding Program in Haiti (Port-au-Prince: USAID Haiti,
February 1982).
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The authors concluded that the SFP aid 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 VP schools; once
again this was particularly observable in tribal areas z,J
especially for the first grade. However, only in the upper
primary school level of nontribal districts was there substan-
-ially higher attendance in the SFP than non-SFP schooTi7--5ther
lifferences observed in enrollment and attendance, the authors
note, could be attributed to the selectivity of the feeding pr-J-
gram itself. However, a careful analysis of 3- to 5-year longi-
tudinal data indicated that SFP schools had lower dropout rate.,
although in the survey year the opposite was true. Where the
feeding program had operated more than 300 days in the 2-year
period preceeding the study, a decrease in absence in the SFP
schools was noted; thus, history of program participation (as in
the case of Madhyda Pradesh) seems to explain some Variance in
attendance.

Three shortcomings in the methodology somewhat mar the
usefulness of these findings. First, the enrollment data were
reported in terms of the absolute number of enrolled etude is
rather than as 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 form a larger
cohort in the villages from which favorable data were repotted.
This same type of failure to report data in relative as well as
absolute terms also makes it difficult to assess impact of the
program on attendance. The authors note, for example, that
although the SFP schools have larger enrollments and actual
attendance than the non-SFP schools, there was no significant
difference in absenteeism rates between the two types of schools,
either by class or for the school as a whole. Nevertheless, they
pose most of their di)cussion 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 SFP and non-SFP 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 nonscheduled caste and nontribal students. By and
large, these schools are deliberately not covered by the program.
Furthermore, SFP schools have more tribal students and a smaller
number of upper caste children than non-SFP schools. This means
that either the SFP 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.

26
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A third limitation of the study is the failure to examine
variance in school attendance, enrollment, and dropout rates in
terms of socioeconomic status and related variables (e.g., educa-
tion of father or mother) using multiple regression. This would
have strengthened considerably the inference drawn by the

,investigators that the program 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 method-
ology in 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 statis-
tical data provides a potential basis for fresh insights into
relationships among the variables. Finally, the focus on examin-
ing 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 socioeconomic status of the
student population involved.

Cotten's study of an SFP in Haiti is somewhat similar to the
Orissa research in terms of the need it manifests for caution in
interpreting differences between SFP and non-SFP schools. The
evaluation was designed to provide information on program effec-
tiveness 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) and 1,034 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.

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 nonexistent
or unreliable. He also found it impossible to restrict the
selection of students 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, thereby
compounding the likelihood of unreliable data.

The investigator therefore opted for a compromise approach
whereby the attendance record of a sample of 20 students in the
elementary class was used. The average of their attendance was
used as the attendance rate for that institution.
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Selection of schools for inclusion in the experimental group
was based on three criteria. First, the feeding program had to
have been in existence for at least 2 previous school years with-
out major interruption. Second, school enrollment had to exceed
100 students to ensure that at least 20 students would, fall in
the 9- to 11-year-old age group. Third, the schools had to be
accessible by four-wheel drive vehicle.

Cotten found significant differences between program and
nonprogram 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 S
and non-SFP schools. Thus, the investigator concluded that the
significant difference between high attendance in program schools
and not so high attendance in nonprogram schools could be
explained by differences in the home environment as well as by
differences in the programs. He suggests that this finding
demonstrates that cross-sectional data are not sufficient for
measurement of impact; longitudinal studies would be more
appropriate.

The Haiti analysis 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 multip regres-
sion analysis) to ensure a reasonable interpretation c data, and
the forthcoming longitudinal study that will append (a perhaps
significantly modify) the findings presented to date.

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

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

H2: SFPs improve school attendance.

H3: SFPs improve school performance.

The first independent variable, x, is a measure of SFP
characteristics; the second, z, measures background or environ-
mental 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 re-
search hypotheses and the conceptual model, y = f(x,z). This
model yielded the following major variables.

28
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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
socioeconomic status, 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 that
have a known correlation with variations in the dependent vari-
ables. 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 conven-
tion dictates a levc.1 no higher than 5 percent. At 20 percent,
the probability of rejecting the hypothesis that there is no
difference between program and nonprogram schools, when in fact
it is true, is one in five. Cotten 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 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.

f
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Miller's 1982 evaluation of a Sri Lankan school biscuit
program's impact on attendance8 is still another example of
the hazards of comparing program and nonprogram schools when in
fact they may not be comparable in terms of the socioeconomic
status and other educational variables of students that affect
school attendance. Attendance rates were calculated for kinder-
garten through grade 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. Conse-
quently; a followup 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 well-being. 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 target-
ing has occurred and distinctions on the basis of need determine
program participation. Because nutritional status is somewhat
dependent on socioeconomic status and because school attendance
is also influenced by socioeconomic status, comparative studies
of this type tend primarily to measure the association between
attendance and socioeconomic status. Consequently, statistical
methods that enable inferences to be drawn concerning what por-
tion of the variance in attendance is attributable to differences
in socioeconomic status and what portion can be explained by SFP
participation are especially necessary when targeting on the
basis of nutritional need has occurred.

CARE's 1977 study on school feeding in Karnataka t India
examined program impact on attendance and enrollment.9 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 SFPs.

For the study on first grade attendance and enrollment, a
subsample of 10 percent of the SFP schools (150) and an equal
number of non-SFP schools was obtained from block-level education
administrators who received monthly attendance and enrollment

8Roy I. Miller, Internal Report 1: Preliminary Results of
School Feeding/Attendance Study: Sri Lanka (Washington, D.C.:
USAID, July 2, 1982).
SCARE, "School Feeding in Karnataka: Impact on Enrollment and
Attendance" (India: CARE, 1977, unpublished report).
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reports disaggregated by grade for each school. Data were also
gathered to study the relationship between the efficiency of food
supply and school attendance.

A monthly weighted mean for attendance and enrollment was
computed for SFP and non-SFP schools. A "t" test was used for
comparisons of data between SFP and non-SFP schools. Addition-
ally, 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 schools. No data on socioeconomic 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 propor-
tion of children actually attending class was 3 percent greater
in SFP schools. 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
between the number of children enrolled and those actually
attending the SFP schools is significantly lower than in th_
non-SFP schools. However, this conclusion would be considerably
strengthened if specific data on dropout rates were presented.

The investigators also indicate that the regular supply of
food commodities is critical in attracting children to the
schools. Whereas the SFP schools appeared to attract 3 percent
more children than those without the program, this gain rose to
6 percent in the higher efficiency food supply blocks. In com-
parison, impact an blocks with irregular or occa'ional 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 selec-
tion? 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.
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A second shortcoming stems from the failure to explain any
environmental or socioeconomic factors that might distinguish low
and high efficiency blocks. Perhaps higher efficiency blocks are
those located in highly accessible urban areas. If so, differ-
ences in attendance may well be a function of rural-urban
differences rather than SFP exposure.

Still another weakness is the failure to validate indepen-
dently the data on attendance supplied by block-level education
administrators 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 deter-
mined 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, defini-
tive 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 stabilized. Were they
primarily rural, scheduled caste, and girls, as other studies
suggest? We cannot draw any conclusions from these data.

The 1982 evaluation of PL 480 Title II programs in the
Philippines by Blumenfeld poses an interesting context for study-
ing the impact of an SFP on attendance: one where primary school
enrollments are already high.10 In such a setting it can be
presumed that parents and students either value education or see
some clear benefit stream associated with it. In the Philip-
pines, 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-age 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 dropout rates. Days of

10H. Stuart Blumenfeld, PL 480 Title II: A Study of the
Impact of a Food Assistance Program in the Philippines (Manila,
Philippines: USAID, August 1982).
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attendance for two program and two nonprogram schools were
compared for 1 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 of the SFP on particular
segments of the school-age population. Some studies, for
example, suggest that the attendance rate of the first graders is
particularly amenable to an SFP intervention, whereas others take
the opposite point of view. However, data were not disaggregated
by age, sex, community size, or socioeLDnomic status. Thus, the
potential attendance or enrollment impact of the SFP on those
most in need or most underserved by existing government programs
is not assessed.

The 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 1974-1975
studies by Ellis et al. for Checchi and Company on feeding
programs in Colombia 111 Kenya, 12 and the Philippines.13
These studies are comparative in two ways. First, they examine
the impact of SFPs by comparing SFP to non-SFP schools. How-
ever, 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 of 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

11Richard Ellis, Diane Cleemput, and Mark Cooper, Child
Feeding Programs in Developing Countries: A Comparative Evalu-
ation of Ongoing Programs in Colombia, Kenya, and the Philip-
pines--Interim Report (Washington, D.C.: Checchi and Company,
July 1974).
12Richard Ellis, Diane Cleemput, and Mark Cooper, Child
Feeding Programs in Developing Countries: A Comparative Evalu-
ation of Ongoing Programs ln Colombia, Kenya, and the Philip-
pines, Annex A and B, (Washington, D.C.: Checchi and Company,
August 22, 1974).
13Richard Ellis, Diane Cleemput, and Mark Cooper, Judging the
Merit of Child Feeding: A Development Handbook (Washington,
D.C.: Checchi and Company, September 1975).
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measure of project: impact through the use of multiple regres-
sions, and yield as an ultimate measure of project effects a
statistic known as a beta weight. Technically, this is the
standardized partial 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 direc-
tion 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 that the correlation coefficient
does not, and it also has no upper or lower bounds.

The researchers examined both SFP and non-SFP schools.
Children in the first and third grades were interviewed, measured
for height and weight, and tested for scholastic ability. Inter-
views 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 prepackaged 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 sample was drawn
of feeding program recipients; another sample of those not
reached by the program was also drawn. Extensive data were
gathered on the background of all respondents to allow for some
of the more obvious sources of differences among these two groups
of people. An analysis was conducted of the differences between
the two groups (SFP recipients versus nonrecipients) and the
program's apparent contribution to those differences. An analy-
sis was also conducted among only those with more rather than
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 SFP and non-SFP
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 : sensible interpretation were possible,
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including a great deal of factual and impressionistic data de-
liberately sought out for this purpose. These two modes of
analysis--SFP versus non-SFP and more exposure versus less expo-
sure--provided the theoretical rationale for three types of
summary judgments about feeding programs. Programs were assessed
as being one of the following:

1. Effective: Significant net effects were produced
according to both modes of analsis.

2. Probably effective: The two analyses did not agree,
and additional data were sought to resolve these
ambiguities.

3. Ineffective: Neither mode of analysis suggested any
impact.

In summary, a child 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 its impact on those who
have been in the program for longer periods of time compared with
those with less exposure. The researchers believed that they
could 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 tne 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 insignifi-
cant, all of the associations with a strength of less than +.10
were treated as if they were zero. Any strong negative associa-
tions 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 attributed to feeding, assuming all other factors in
the model are held constant. It thus provides a single result
based on all available data instead of several results each de-
pendent on particular subgroups. This allows the researcher to
work with fewer cases than would be needed for an alternative
approach.

Of the 15 programs reviewed by the research team in the
three countries noted, 3 were judged as "effective on attendance"
and 10 were considered "probably effective on attendance." The
remaining two were assessed as "ineffective on attendance."

Three other measures of impact were also used in the study:
nutritional status (weight for height), school performance, and
food habits. Of the four measures of impact, the SFPs had their
most pronounced effective on school attendance. Four schools,
however, showed negative results when comparisons were made with

3J
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control schools, but this was primarily due to very high attend-
ance rates at those sites. School attendance there averaged
about 98 percent, making it nearly impossible for the program
schools to do any better.

Comments by principals concerning attendance tended to con-
cur 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 uo 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 Columbia, where school atten-
dance was already fairly high, it was inferred that pressing
reasons account for those who do not attend regularly, particu-
larly the need for child labor. These observations led 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 in 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 6-year period
(1968-1973) were obtained from principals at each school. In
most cases, no clear pattern of effects showed up when compar-
isons 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 6-year period. All
three also looked favorable on the basis of the survey analysis.

The researchers' approach to measuring attendance encom-
passed initial enrollment, dropouts, and daily attendance. Of
the three, they found that daily attendance provided the most
reliable information, whereas enrollment and dropout data were
difficult or in some places impossible to obtain.

Daily attendance was measured in two ways. First, data
obtained from teachers' records for the numbet of days individual
students attended school for the 1-month period prior to the sur-
vey were calculated as a percentage of the total number of school
days during the same period. This provided a measure of each

36
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child's current propensity to attend school. Reasons for absen-
ces and distances to schools, as reported by children and their
mothers, were also recorded. Second, the longitudinal informa-
tion previously noted was obtained from principals who were asked
to provide records for the last 6 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
6-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 coun-
tries. Problems of defining school "districts," estimating
school-age 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 attendance but
also nutritional status, school performance, and food habits (as
measured through a student 24-hour recall survey). These traits
include (a) selectivity within the school as to which children
are eligible to 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
less food taken home.

Equally noteworthy are the factors that 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 selec-
tivity 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 diffi-
cult 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.

The authors note that, in general, SFPs must be very care-
fully targeted. Their data suggest that programs are more effec-
tive in stable, poorer, rural areas. They attribute this to the
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fact that in such zones, SFPs may be a relatively greater incen-
tive 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 posses-
sions. Children from the better-off homes attended most
frequently. 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 status which, of course,
was intenders to be influenced by the SFP. It appears that when
SFPs can affect nutritional status, a useful synergy is created
so that attendance benefits are also produced.

One of the most provocative insights from these studies is
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 meails to test
this reasoning by examing where the largest number of "incorrect
paths"--a shorthand term for unanticipated cause-and-effect
linkages--appears, In this three-country SFP analysis, Colombia
showed the greatest number of "incorrect" paths, while Kenya
showed the least. This led the investigators to conclude that
the theoretical model for school feeding is better suited to
less developed areas.

The major strengths of this work include the following:

-- The use of multiple sources of data. Survey research
and analysis of retrospective records were incorporated
into the study, design. Interviews /ith children, their
mothers, teachers, and principals permitted access to
both factual and impressionistic data.

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

-- 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 method-
ology also enabled the researchers to account for
sources of differences among programs, sites, and
participants.

0Or)
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-- The use of multiple attendance measures. Data were
gathered to determine the child's current propensity as
well as the cohort's longitudinal propensity to attend
school.

-- The use of two different modes of analysis to assess
effectiveness. Comparisons were made between the SFP
recipients versus the nonrecipients and those with more
exposure to the program versus those with less exposure.
Only when agreement between these two levels of analysis
was obtained did the program receive an "effective"
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:

-- Failure to examine differential impacts within schools
for boys versus girls, more distant versus less distant
students, and younger versus older children

-- Relatively small number of SFP sites (five) in each
country

-- Lack of a satisfactory solution to the problem of
gathering enrollment ratio data

-- Failure to take seasonal variation in attendance
patterns into consideration

-- Incomplete explanation of the specific criteria and
processes used in selecting the control sites

-- 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 used by the Checchi team in a longitudinal fashion.
This work by Cotten points up the Checchi study's greatest
strength: the applicability of its basic methodology to new
inquiries on the impact of SFPs. As the number of applications
of this methodology grows, a more fruitful body of literature on
the topic will undoubtedly emerge.
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What, then, can we conclude from the six comparative studies
reviewed here? Together, the accumulated research suggests that
SFPs may be moz:t effective in meeting their attendance-related
objective in settings where attendance is not already high and
where children corn from relatively low socioeconomic back-
grounds. In such cases, feeding programs may indeed be an incen-
tive. 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 for need and for 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:

1. The ration size served at the actual sites under
analysis should be determined, and the impact of alternative
ration sizes should be assessed. The impact of snack versus hot
lunch programs should also be measured more systematically.

2. Tested, culturally relevant and observable indi.:..ators
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 SFP and
non -SFP 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.

3. 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.

4. 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.

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

6. A longitudinal or time dimension should be incorpor-
ated into study design through repetitive site or cohort mea-
surements'.

4u
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7. The total number of months during which the individual
has actually been participating in the SFP should be determined.

8. Suitable methods for calculating enrollment ratios must
be devised. This involves primarily a procedure for assessing
cohort zize. Local birth rates as captured through church
records, birth certificates, or interviews with midwives and
clinic personnel could be discounted by reasonable estimates of
infant mortality rates and outmigration patterns. Or, alterna-
tively, 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 5-year period.

9. The differential impacts of SFPs should be included in
any assessment of program effectiveness. In particular, analysis
should 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 developing
countries between a woman's education and her fertility rate.
Likewise, given the very strong positive relationship that also
normally exists between a woman'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.

10. Care should be taken in selecting an appropriate level
of significance to measure differences between SFP and non-SFP
schools. The need to guard against accepting the 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 significant only 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 the doubt. Re-evaluation of longitudinal
assessment should be conducted, however, to clear up these
ambiguities over time.

11. The impact of SFPs on attendance and enrollment cannot
be completely measured without longitudinal data on dropout
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 dropout rates as well.
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Because 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.

12. The contextual factors that contribute to program
regularity need to be identified and accounted for in future
research efforts, perhaps through multiple regression procedures.
Urban areas, for example, may be more likely to have efficient

programs because of their accessibility. Schools in urban areas
may also attract relatively better-off students than schools in
rural, deprived areas with inefficient programs. Thus, impact
differences between regular and irregular progra.ns may be related
less to efficiency than socioeconomic status.

In summary, comparative studies such as those conducted by
Checchi and Company hold out the promise of an increased under-
standing 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 the similarities among
the sites being compared. Where resources do not allow for such
differences to be accounted for through fairly complex statisti-
cal procedures, retrospective or prospective analyses are prob-
ably preferable.

2.3 Noncomparative Studies

Eight studies covering 11 different countries examined the
impact of SFPs on attendance and enrollment using primarily
impressionistic data drawn from 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, whereas 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, Inc.,
USAID/Ghana, the Ghanaian Ministry of Health, and several nutri-
tionists serving as consultants.14 Included in their study
were 11 SFPs. Program managers and teachers reported that more

14Earl Jones et al., Evaluation of Title II: Food for Peace in
Ghana (Washington, D.C.: Development Associates, Inc.,
September 1981).
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children attended when there were meals and that illness was
lower. They also felt children were able to pay greater atten-
tion 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 stratifi-
cations based on political region, rural-urbal 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.

Gorecki's 1978 study of an SFP in Honduras presents con-
clusions that are similar to those for Ghana in both their
nature and derivation.15 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 coincides with Gorecki's findings.16 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 for given days, 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 atten-
dance at school. Several respondents noted that there was better

15Margaret Gorecki, "Nutritional Evaluation of the School
Feeding Program, Preliminary Report--Honduras," (Honduras:
CARE, June 9, 1978, unpublished report).
16Clapp and Mayne Inc., Evaluation of PL 480 Title II Feeding
Programs in Honduras (San Juan, Puerto Rico: Clapp and Mayne,
Inc., 1977).
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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 SFP had been
introduced and then discontinued, and another wherc the program
had begun only the year before. In the first instance, atten-
da)ce 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 evaluated the impact of SFPs on attendance
and enrollment in India.17, 18,19 They all involved the
collection of impressionistic data and the analysis of qualita-
tive aspects of the program. All likewise concurred that SFP
positively influsnced enrollment and attendance. One of the
studies, for example, found that 73 percent of the teachers
surveyed believed the program led to increased enrollment or
attendance.20 Another reported that all subjects interviewed
--including governmental officials, CARE personnel, teachers and
parents--believed that the food served as an attendance incentive
for both children and their parents.21

The 1981 evaluation of Food for Peace programs in Upper
Volta also included information on school enrollments and
absenteeism drawn from interviews with school directors.22
The authors report that at many schools the directors felt that
the SFP provided an important motivation for attendance. How-
ever, at several others, the directors said the desire for

17CARE, An Evaluation of the School Feeding Program in India
(India: CARE, July 1975).
18CARE, Mid-Day Meals Programme in Madhya Pradesh; A Study of
Impact on Tribal School Children (New Delhi: CARE, 1979).

19Community Systems Foundation, Final Report: inalysisof
Community Level Nutrition Programs in India (Ann Arbor,
Michigan: Community Systems Foundation, October 1980).
20
CARE, Mid-Day Meals Programme.

21
Community Systems Foundation.

22lnternational Science and Technology Institute, Inc., "Upper
Volta Food for Peace/Title II Evaluation Final Report"
(Washington, D.C.: AID Office of Food for Peace, September 1981
unpublished report for USAID).
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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. Although 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, the Dominican Republic, Ghana, Indonesia,
Malaysia, Morocco, the Philippines, and Sri Lanka was undertaken
by Checchi and Company in 1972.23 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 atten-
dance 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 on the presence of contradictory data, but on the
lack of firm support for the program's hypotheses.

2.4 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 attempt to examine the interrelation-
ships among a wide variety of socioeconomic status-related vari-
ables. Included in the analyses are important insights into why
some children are likelier than others to attend school. They
also deal very specifically with how school enrollment is
influenced by nutritional status.

Balderston et al. describe the findings of the Berkeley
Project on Education and Nutrition.24 The overall work,
published in 1981; presents findings on (1) the effects of
nutrition and health on school participation and performance,

23Checchi and Company, Food ff)r Peace--An Evaluation of PL 480
Title II: Vol II--Evaluations of Eight Country Programs
(Washington, D.C.: Checchi and Company, July 1971).
24Judith Balderston, et al., Malnourished Children of the
Rural Poor (Boston: Auburn House Publishing Company, 1981).
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(2) the relationship between literacy and agricultural produc-
tivity, and (3) 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 of Child
Health and Human Development between 1969 and 1978. The other
was done by RAND (through Rockefeller Foundation funding) in
1974-1975. The earlier projects involved the collection of data
in four eastern Guatemalan villages on physiological, nutrition-
al, 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 avail-
able for children, the factors of height and verbal performance
at age 7 were positively and highly significantly 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's 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
coexist, SFPs are likely to act as incentives for school atten-
dance only when the ration size is large enough 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.
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Second, the impact of any SFP seems to be a function of an
interaction between the environment in.which it operates and the
features incorporated into its design. To have an impact on
attendance or enrollment in a very impoverished community, an
SFP must incorporate special design features that may not be
needed for a borderline one. 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.

Third, the Berkeley team found very different patterns of
school enrollment for boys and girls. Girls' work in the house-
hold was highly valued and therefore served as a significant
disincentive to school enrollment. This tends to suggest, once
again, the need to look at differential impacts of SFPs on atten-
dance of boys and girls. Even relatively small overall enroll-
ment gains may be highly significant if new female enrollment
accounts for much of the change.

Finally, the finding that children's size and health act as
independent, positiv' determinants of children's school atten-
dance and performance has important ramifications for SFPs.
Because size is a proxy for nutritional status, this suggests
that if 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
adequate ration size become design issues related not only to
changes in nutritional status, but to attendance and performance
outcomes as well,

A second study to demonstrate the negative effects of malnu-
trition on school enrollment and grade attainment is Moock and
Leslie's 1982 work in the Terai region of Nepal.25 Their re-
search involved a population of approximately 400 school-age
children from subsistence farm families as part of a followup
study initiated by the Wrld Bank to investigate the relationship
between schooling and various dimensions of rural development.
Earlier research by Jamison and Lockheed (1981) found that impor-
tant 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 analy-
sis 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

25Peter Moock and Joanne Leslie, Childhood Malnutrition and
Schooling in the Terai Region of Nepal (Washington, D.C.:
International Bank for Reconstruction and Development, 1983).
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school. Both height for age and weight for height (but not a
third nutritional status variable, hemoglobin level) also contri-
buted 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 predictorof whether or not a child was en-
rolled in school. The influence of the nutritional status vari-
ables appeared to be greater for boys than for girls.26

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 potential contribution to
farm production is probably smaller.

These findings are consistent with those of the Berkeley
team. Once again, the need emerges for an SFP to be both an
effective income-transfer scheme and sufficiently nutritious
that it influences weight for height and height for age measure-
ments.

Moock and Leslie note that the importance of height as a
determinant of school enrollment and performance depends on the
general level of nutrition in the population. In an impover-
ished 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 pro-
grams that are most effective in improving nutritional status
are also most likely to be effective in improving enrollment and
attendance.

2.5 Other Relevant Studies: The United States

To conclude this literature review on the impact of SFPs on
school enrollment and attendance, three studies conducted in the
United States will be noted briefly. All three found no positive

26Cited in Moock and Leslie.
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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 again the need for
appropriate targeting, longitudinal research, and care in reach-
ing judgments about program effectiveness based on incomplete or
inadequate comparisons.

Lieberman's 1967 evaluation of a ghetto school breakfast
program involved a comparison between two aajacent elementary
schools, only one of which had an SFP.27 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: (1) average nu-
trient intake as reported by students was similar at both
schools; (2) there were no significant differences in student
height and weight between the two schools; (3) no significant
differences in attendance existed between the two schools; and
(4) no significant differences in student performance existed
between the two schools.

Although this work was longitudinal, the time span was prob-
ably too short to detect any program effect. Much more signifi-
cant, however, is the fact that the program was not serving stu-
dents who showed signs of malnutrition. This inadequate target-
ing undoubtedly influenced impact. Furthermore, she 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.

Fellers' 1967 research examined the effect of school break-
fast programs on school grades and dropout rates.28 Partici-
pants and nonparticipants were found to have similar final grades
and no differences in dropout rates. The sample included 198
participants and nonparticipants drawn from the tenth grade of
one school. At the end of the school year, a comparison of
grades and dropout rates was made. The methodology did not con-
trol for program exposure (no records were kept on the number of

27Harry Lieberman et al., "Evaluation of a Ghetto School Break-
fast Program," Journal of the American Dietary Association 68
(February 1976):132-138.
28Cited in Kathryn Nelson et al., (eds.), The National Eval-
uation of School Nutrition Programs', Vols. I & II (Santa Monica,
Ca ifornia: Systems Deve opment Corporation, April 1981)
(report for USDA); and in Ernest Pollitt, Mitchell Gersovitz,
and Marita Garguilo, "Educational Benefits of the United States
School Feeding Program: A Critical Review of the Literature,"
American Journal of Public Health 68 (May 1978) 471-481.
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servings received by each child), although it was clear that not
all children participated equally. Furthermore, data drawn over
the course of 1 school year seemed inadequate when gauging
dropout behaviors.

A different kind of comparison was undertaken by Koonce in
1972 in attempting to detect differences between children who
received both breakfast and lunch at school and those who were
served only lunch.29 Children who participated in neither
program were also included. The sample included 60 children
from first to third grades. The attendance proportion of the
study involved the review of school records. No difference was
found with respect to absenteeism when the two participating
groups were compared with each other and with nonparticipating
students. The researcher, however, did not control for fre-
quency of program participation and limited the study to a very
small number of subjects. Furthermore, data on attendance was
drawn over a 3-month period, which may be too short to capture
attendance trends.

In summary, the three studies cited here capture some of
the methodological problems inherent in examining the attend-
ance- and enrollment-related impacts of school feeding: the
need to control for program exposure, socioeconomic status, and
seasonal variations, as well as the difficulty of discerning
long-term effects (particularly on dropout rates) without
longitudinal data. As a result, their findings must be treated
as inconclusive. They do tendr however, to support the obser-
vation advanced by Checchi and Company in its three-country
study of SFPs.30 The Checchi researchets noted the increas-
ing likelihood of "incorrect paths" where schooling is nearly
universal. Perhaps the situation in t:le United States--even in
its relatively poorest communities--is not sufficiently precar-
ious for SFPs to influence attendance, enrollment, or dropout
behaviors.

2.6 Conclusions

Do S'oPs make a difference with respect to school attend-
ance and enrollment? The most appropriate answer seems to be
that they probably do when there is a good fit between the SFP

29Cited in Nelson et al. and Pollitt et al.
30Checchi and Company, Final Report: Evaluation Methods of
Child Feeding Projects in Developing Countries, Chapter IV, "An
Analysis of PUot Study Survey Data in Three Countries"
(Washington, D.C.: Checchi and Company, March 1977).
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design and the environment in which the 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, in general, the
most rigorously designed studies are also, as a group, the least
conclusive. 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 a variety 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 crisp 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 best in poor, stable, rural areas. They seem to
be less effective when the poverty is abject and the need for
child labor is great. However, alternative designs that stress
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 students
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 enr-dlment 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 how a mother's education
influences fertility and the health and education prospects of
future generations), it might be advisable to consider alterna-
tive means for targeting programs to girls. This might include
a larger ration for girls, different eligibility requirements
for boys and girls, and different messages to parents about the
program and its benefits. This example illustrates why addi-
tional research is needed about how environmental factors
influence program 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 current-
ly have at our disposal do 1Ped to a few design recommenda-
tions. These include the following:

-- 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.
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-- In general, it appears that those SFPs with the greatest
impact on nutritional status will also be most effective
in improving attendance.

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

-- Parents must be made aware of the program and its bene-
fits for the full potential impact on attendance and
enrollment to be achieved.

With respect to methodology, both retrospective and compar-
ative 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 for
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 intro-
duced by targeting must also be accounted for in the research
design. These biases sometimes operate to favor affluent
schools, whereas in other cases the opposite is true. Finally,
for both types of studies, more attention needs to be focused on
how SFPs alter dropout rates and seasonal variations in
attendance.

In the following section the impact of SFPs on academic
performance and cognitive development is examined. Once again
there is evidence to suggest that impact is most decidedly a
function of both program characteristics and the environment in
which the SFP operates.

3. A REVIEW OF THE LITERATURE ON COGNITIVE
DEVELOPMENT AND SCHOOL ACHIEVEMENT

This section focuses on three categories of research that
are useful in assessing the actual and potential impact of
school feeding programs on the cognitive development and aca-
demic achievement of participating students.

The first type of study analyzes the relationship between
diet and cognitive development. This Fay of research suggests
that the level of a student's cognitive performance is, in part,
a function of the adequacy of his or her diet,.. The importance
of these studies is that they establish a theoretical and
empirical framework for a major claim made by advocates of SFPs,
namely that when such programs provide undernourished
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participants with an adequate diet, cognitive development out-
comes 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 dropout and absenteeism rates.
The level of an individual's educational attainment 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 reviewed in this section
analyzes the relationship between SFP participation and cogni-
tive development in developing countries. Whereas the purpose
of the first group of studies is to test the linkage between
food intake in general and 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 devMTpment
in industrialized nations. In Section 2, 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.

3.1 Studies on the Relationship Between Diet and Cognitive
Development

The National Academy of Sciences was asked by President
Carter 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 func-
tion was given the highest priority because of the consensus
achieved in support of the view that malnutrition affects human
capacities and behaviors in ways inimical to societal develop-
ment.

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
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were selected, including three that are relevant to the present
study: work output, cognitive function, and social/behavioral
function.

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

With respect to cognitive development and social function-
ing, the report noted that mild-to-moderate malnutrition acts
synergistically with social-environmental factors to affect
cognitive function. Experimentally, however, it is difZicult to
separate the specific contributions of each. Most of the reports
relating to malnutrition with cognitive deficit come from animal
research (particularly rat studies) and neurcbiological 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 chiliren are consistent with
these findings, further suggesting that malnutrition may be
associated with deficient performance of tasks invoving
short-term memory and attention.

With respect to activity, the report notes that very little
is known about the relationship between food intake and the
abili'cy 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 restrict., 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
functioning by Riciutti and Brozek appears as an appendix to the
Berkeley report. The authors consider cognitive function to
include memory, learning problem solving, language acquisition
and use, and abstract thinking. They 'hat because of the
interaction between under nutrition alit. lverse social and
environmental circumstances in which it occurs., evidence of a
direct causal relationship between mild-to-moderate undernutri-

31Doris Howes Colloway et al., Collaborative Research Support
Program on Intake and Function (Berkeley, California:
University of California, May 31, 1980).
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tion alone and impaired intellectual competence has not yet been

established. Consequently, they argue, one of the major issues

to which future research should be directed is the question of

how mild-to-moderate malnutrition and sociocultural, economic,

and other environmental influences combine in affecting mental

development and cognitive. capacity. One important aspect of

this question is whether the consequences of mild-to-moderate

malnutrition and of improved nutritional status due to supplemen-

tation vary as a function 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 under-

nourished children, cognitive assessments have tended to be

global, composite measures that rely heavily on IQ measure-

ment. They conclude, however, that such assessments are likely

to add relatively little new information on 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 atten-

tion memory (both the acquisition and retention phases); behav-

iors 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 relation-

ship to malnutrition. These processes include sensory ability

(psychomotor function, speed of response, activity level, and

motor coordination) and temperament (apathy versus 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 inter-

act than measurements obtained at a single point in time.

Three other appendixes to the Berkeley collaborative

research report provide excellent literature reviews on malnutri-

tion and the acquisition of competencies related to intellectual

development and learning (Riciutti; Ratoosh; Barrett and

Radke-Yarrow). Ricuitti, summarizing many of these studies,

notes that it is generally well kAown that protei.-caloric malnu-

trition may lead to substantial impairment of physical growth,

including altered brain development, particularly if the nutri-

tional deficits are early, severe, and long lasting. It also is

the case that children who have experienced protein-caloric
malnutrition tend to show reduced levels of intellectual
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pment and school performance. However, the research of
ast decade has shown that it is extremely difficult, if not

Itieussible, 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 in their own right of
having a substantial impact on children's intellectual develop-
ment. There has thus been a tendency to move away from the
assumption of a direct, causal relationship between early
malnutrition, altered brain development, and impaired intellec-
tual functioning or mental 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 suboptimal
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 synergistically to
influence psychological development. These investigations have
sought particularly to obtain estimates of the dependent con -
tribution of nutritional versus socioenvironmental factors on
cognitive development. Most studies employing this analytic
E..vroach typically find that simple indices of nutritional
status (e.g., height, weight, hemoglobin count) and of socio-
economic factors are positively correlated (r's in the .20s to
.30s range), with correlations of about the same order of magni-
tude 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 1976 study of 6- to 10-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 Colom-
bian children ranging in age from 6 to 30 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,
on the basis of both human and animal studies, that a develop-
mentally facilitative social environment may substantially
attenuate or even prevent the potentially unfavorable conse-
quences of early, severe malnutrition. Work by Richardson,
Lloyd-Still et al., and Levitsky is particularly relevant in
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this regard.32 Winnick et al., for example, related the IQ's
and school achievement scpres of adopted Korean children in
American homes to the degree of early nutrition as indexed by
height and weight before age 2. They found that the children's
new, enriched environments led to significantly improved cogni-
tive development.

Research findings suggest that the interactions of mal-
nourished children with their environments make them 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 impair-
ment 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 malnutri-
tion exerts its major influence on behavioral competencies
through dysfunctional changes in attention, responsiveness,
motivation, and emotionality, rather than through a more direct
impairment of basic ability to learn. This situation implies
hopeful prospects for reversibility or remediation (e.g., through
an SFP with a cognitively oriented component attached to it),
because it is possible to manipulate the child's environment--
particularly the school segment--to make his or her interaction
with it more intellectually facilitative.

Ratoosh, in his analysis of research related to nutrition
and psychological development, goes one step 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 accompan-
ied by enrichment of the child's psychological and social envi-
ronment.33 Richardson's work, for example, indicated that mal-
nourished boys differed significantly from the comparison boys on
a number of unmatched but relevant variables.34 He concluded
that emphasis needs to be shifted away from nutrition as a pri-
mary cause of impairment to a broader concern for the total
ecology of child development.

Related findings were reported by DeLicardie and Cravioto
in their 1974 study of the responsiveness of 22 5-year-olds who
survived clinically severe malnutrition to the "cognitive
demands" of an intelligence test.35 Results indicated that
survivors of malnutrition showed a lower proportion of work
responses than conttols matched for IQ and sex.

32See Calloway, Collaborative Research Program, pp. 272-273.
33See Calloway, Collaborative Research Program, p. 301.
34See Calloway, Collaborative Research Program, p. 305.
35See Calloway, Co laborative Research Program, p. 306.
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In a similar vein, Patel et al. (1974), reported on the
effects of undernutrition as opposed to severe malnutrition in
young children.36 The authors concluded that nutritional
status was only one environmental influence on intelligence.
They found evidence to suggest that any nutritional interven-
tion 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 malnutri-
tion literature was carried out in Guatemala by Cravioto,
DeLicardie, and Birch (1966). Children from a rural village
were rank ordered by height. The uppk.r and lower quartile
groups were then compared on a number of cross-model 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 for height showed poorer intersensory integration
for 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.

Four studies have attempted ti establish functional rela-
tionships between malnutrition and child behavior using experi-
mental 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 chil-
dren 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) was a 7-year longitudinal effort
concerned with the effects of protein-calorie deprivation on
children's physical and mental dev-olopment.37 The study's
experimental design provided for the feeding of a protein-calorie
supplement to children in two villages and a nonprotein, 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
5 or 7.

The investigators found generally positive and significant
correlations between each of the cognitive measures (short-term
auditory memory, memory for designs, reasoning` and vocabulary)

36See Calloway, Collaborative Research Program, p. 306.
37See Calloway, Collaborative Research Program, pp. 312-313.
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and the two indices of nutritional status used, height and head
circumference at ages 5 and 7. A second set of analyses, how-
ever, showed that differences in food intake (as opposed to
nutritional status measures) over the 2-year period from age 5
to 7 could not be used to predict changes in psychological test
performance on any cognitive measure between the ages of 5 and
7. It did not matter whether differences in food intake were
defined in terms of home nutrition, food supplements ingested,
membership in e:cperimental feeding groups, or attendance at
supplementation centers. In other words, given information
about a child's test performance at age 5, one could not pre-
dict differences in improvement on that test over the next 2
years on the basis of information about protein-calorie intake
over the 2-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" popula-
tion. The findings suggest a functional relation between chronic
undernutrition and intellectua' deficit. Further analyses exam-
ining 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 is an important effort to examine
the effects of a combined program of nutritional supplementation,
cognitive stimulation, and health care on the cognitive develop-
ment of lower class preschool children in Cali, Colombia.38
The researchers used tests of immediate memory, verbal reasoning,
color recognition/ and object recognition as criterion variables
in the study.

The investigation involved 240 3-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.

38H.E. McKay, U. McKay, and L. Sinisterra, "Behavioral Inter-
vention Studies with Malnourished Children: A Review of Exper-
iences," in David J. Kallen (ed.), Nutrition, Development and
Social Behavior. Proceedings of the Conference on the Assess-
ment of Tests of Behavior, from Studies of Nutrition in the
Western Hemisphere, Department of Health, Education and Wel-
fare, publication No. (NIH) 73-242 (Washington, D.C.: U.S.
Government Printing Office, 1973).

I

53



-50-

Within each of these 2 general groupings, subjects received
either 1, 2, or 3 years of continuous intervention. The study
included a control group of children of low socioeconomic status
who received no intervention and a comparison group of upper
income Colombian children, whose test performance was comparable
to that of children from a low socioeconomic status at any point
in the study.

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

Results obtained at the end of the study's second year
showed that subjects experiencing 2 years of the comprehensive
intervention improved in verbal reasoning and general knowledge,
whereas children in the nutrition plus health care only groups
did not show comparable improvements. Furthermore, the perform-
ance of the nutrition plus health care only groups on the cogni-
tive measures was not substantially different from that of low
socioeconomic status subjects in the control group. In no group,
however, did subjects show significant improvement in tests of
immediate memory.

The Tozonteopan, Mexico study was designed to assess the
effect of a feeding program on mother-child interactions and
child behaviors in the home.39 Subjects were under 2 years of
age. The investigators concluded, on the basis of parental
reports, that the experimental children tended to be more demand-
ing than children in the control 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 and calories were more independent and active than
those not supplemented and elicited greater stimulation from
their environment. it may be that a primary effect of under-
nutrition is to cause the child to withdraw from active partici-
pation with his or her environment, with the result that changes
in cognitive abilities and perhaps patterns of social
interaction occur.

39Adolpho Chavez, Celia Martinez, and Tamara Yaschine, "The
Importance of Nutrition and Stimulation in Child Mental and
Social Development," in Early Malnutrition and Mental Develop-
ment, edited by J. Cravioto et al. (Uppsala, aweden: Almquist
I. Miksell, 1974), pp. 211-225.
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The Bogota study by Mora et al. examined the impact of a
nutritional program on developmental quotations of previously
well-nourished and malnourished preschoolers.40 Analyses
provided for a determination of empirical relationships among
several social, physical, health, and intellectual variables.
In particular, they allow for an assessment of the impact of the
experimental intervention on intelligence test scores.

The investigators found that malnourished children scored
lower on every "social" variable 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, even with 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 intellec-
tual performance. Results of the analyses for changes in
Griffiths test scores showed hat there was a general tendency
for scores of well-nourished children to decline over the 1-year
period, regardless of experimental condition, and for scores of
malnourished children to increase. Because 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
increase on Griffiths scores for the malnourished children in
the supplemented group was significantly greater than for chil-
dren in the nonsupplemented group, a difference 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 1-year food supplementation program admin-
istered during the preschool years may significantly improve IQ
performance.

The evidence received from the studies thus far strongly
suggests that early nutritional deficiencies may significantly
retard intellectual development. Although the precise nature of
the abilities that may be impaired has not been thoroughly
investigated, it appears that sensory-integrative capacities,
short-term memory, and attention may be particularly harmed.
Although the implications of chronic undernutrition are less
clear, research suggests that cumulative nutritional deprivation,

40See Calloway, Colaborative Research Support, p.313.
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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 hava difficulty controlling their behaviors. Although the
basis for these difficulties in adjustment has not been specifi-
cally investigated, some of the 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 use complex
stimuli, and lack of persistence. Such impairments would most
certainly influence a child's performance in school. Other
research points 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 enri..hment occur
together.

Balderston, in a literature review cited earlier in this
report, examined the few longitudina' studies undertaken in
which the impacts of specific interveitions were assessed (e.g.,
the Cali, Bogota, Guatemala, and Mexican studies cited
earlier ).41 She derives two important sets 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 findings
by Weinberg et al. show that bigger children consistently do
better in school, remain in school longer, and have higher test
scores.42 Second, the nutritional and educational intervention
studies show that the longer the treatment period, the greater
the effect 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 protein-calorie
deprivation creates lasting effects on 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 that the nervous system
appears to be relatively plastic. Change in its structure occurs
if the environment provides certain kinds of stimuli.

41Balderston et al., Malnourished Children.
42Warren Weinbert et al., "Intelligence, Reading Achievement,
Physical Size, and Social Class," Journal of Pediatrics, 85, 4
(1974): 482-489.
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These views are echoed by Gussow in another review of liter-
ature on nutritional deficiency and mental development.43 She
cites the work of Yatkin and McLaren (1970) in which the develop-
ment quoticnts (DQs) 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 stimulat-
ing environment were offered. With recovery from acute malnutri-
tion, both groups improved their IQ scores as measured by the
Griffiths Mental Development Scale. However, the stimulated
group improved significantly more than the unstimulated group
over the 4-month period, although "normal" levels of functioning
were not attained.

In examining the implications of this work along with the
research of McKay et al. in Colombia and Richardson in Jamacia,
Gussow concludes that the evidence, although still tentative,
suggests the importance of providing malnourished children with
stimulation for both mind and body. This combination may enable
them to make ur for infancies spent in environments that 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, whereas the very hungry child may or may not be malnour-
ished in ways chat are measurable. She cites Riciutti's comment:
"The school child who 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 which are the result
of long-term protein-calorie malnutrition."44

Where subclinical levels of malnutrition are involved,
Gussow notes, the herd scientific evidence to support the notion
that children's present biological condit-Lon correlates with
their learning is best described as fragile. However, she
reports that the few r,tudies 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 functioning.45 Nevertheless, there have been no
controlled studies to show whether the child who is very hungry
is unable to work as well as one who is not hungry, or whether
he or she is just unwilling to do so.

43Joan Gussow, "Bodies, Brains, and Poverty: Poor Children
and the Schools," Educational Resources Information Center
(ERIC), IRCD V1, 3 (1969?): 3-4, 9-14.
44Gussow, "Bodies, Brains, and Poverty," p. 31.
45Gussow, "Bodies, Brains, and Poverty," p. 12.
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Gussow, in a separate article, argues that given the prob-
ability that hunger interferes with learning, it would be prefer-
able for schools to offer breakfast rather than lunch programs
when only one meal can be provided." She notes that most
learning in schools takes place before lunch and it makes little
sense, therefore, for children co sit through this period hungry.

Wilson also addresses the issue of hunger and its impact on
school work in his review of the literature on interrelationships
among diet/. physical growth, verbal development, and school per-
formance.4/ He too notes that the effects of current diet on
school performance are not well documented. Several studies
find, although 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, inter-
est, and learning. 48 Wilson reports that such findings are
consistent with Latham and Cobo's suggestion that low energy
leading to inactivity has short-term effects on learning that
can be cumulative, regard-Less of long-term nutritional
status.49

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 a child's total diet was the largest and most
significant factor affecting a teacher's assessment of perform-
ance, when prior verbal attainment, size, and a large number of
other variables are held constant. 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 Yaschine (1974)
that suggests that healthier children are more exploratory,
active, and expre'_,Live and, therefore, elicit a more favorable
and responsive social environment, as well as avail themselves
better of existing learning opportunities.50

46Joan Gussow, "Nutrition and Mental Development, "Education
Resources Information Center (ERIC). IRCO Urban Disadvantaged
Series, 36 (1974).

4 7Cited in Balderston et al., Malnourished Children.

48Rand 1973, 1975 as cited in Balderston et al.; Malnourished
Children; and Pollitt et al., "Educational Benefits."

49Michael C. Latham and Francisco Cobo, "The Effects of Malnu-
trition on Intellectual Development and Learnini," American
Journal of Public Health, 61 (July 1971):1307-1324.
50
Chavez et al., "The importance of Nutrition and Stimulation."
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Moock and Leslie's study of childhood malnutrition and
schooling in the Terai region of Nepal provides additional
evidence for the view that efforts to improve child nutritional
status ma have educational as well as health and survival
benefits.2 Of those 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 treat-
ed as a proxy for academic achievement. Moock and Leslie report
that Jamison has reached the same conclusion for Beijing as well
as the Gansu and Jiangsu provinces of China.53

What is the relevance of this literature to SFPs and their
potential for facilitating cognitive development? The following
observations seek to address that question.

1. Cognitive function may be defined as the ability to
learn categories, to process and structure information, and to
learn and react to social and environmental cues. It includes
the ability to ask appropriate questions and provide 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 adap-
tiveness needed to entertain new categories and see new possi-
bilities. Mild-to-moderate malnutrition, although probably not
causing primary learning deficits, does appear to alter processes
associated w'th 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
protein-caloric malnutrition tend to function at reduced levels
of intellectual development and academic achievement. Children

51Barry Popkin and Marisol Lim-Ybanez, "Nutrition and School
Achievement," Social Sciences and Medicine, 1981.
52Moock and Leslie, Childhood Malnutrition.
53Moock and Leslie, Childhood Malnutrition.
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appear to adapt to malnutrition by seeking out more quiet and
restful activities. The contribution of SFPs to cognitive
development must be assessed in this context.

2. Given the complexity of cognitive function and the
range of learning-related impairments associated with malnutri-
':ion, research on supplementation and cognitive development must
rely on more complex measures of cognition than IQ. Instrumenta-
tion that can capture changes in school-age children related to
ability to mobilize and maintain attention, development of sen-
sory-integrative capacity, reaction to stimuli, and behaviors
related to exploring and seeking information is especially
needed. Because many of these processes are a function of
maturation, there is a need for serial measurement that can
capture the rate of change in subjects.

3. Mild-to-moderate malnutrition acts synergistically with
social and environmental factors. The risks for a malnourished
child, living in a culture of poverty, are multiple, inter-
active, and cumulative. However, both human and animal studies
show that a developmentally facilitative environment can alle-
viate the potentially harmful consequences of early malnutrition.
Reversibility and remediation are possible when the child's envi-
ronment is manipulated to make it more conducive to his or her
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 or her
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.

4. A school-age child's nutritional status exerts signif-
icant influence on academic performance. In Wilson's study, for
example, current diet was the single most significant predictor
of classroom achievement. Likewise, hunger seems to cause
inattentiveness and distractability and thus is likely to influ-
ence 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 or her
nutritional status are likely to facilitate cognitive development
as it has been broadly defined in this section (i.e., mobiliza-
tion and maintenance of attention; development of sensory-inte-
grative capacity; and exploratory, problem-solving behaviors;
memory). 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 on cognitive
development of SFPs in developing countries. The observations
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and conclusions drawn from the review presented thus far will be
instrumental in evaluating the methodological soundness of the
research designs.

3.2 Studies on the Relationship Between SFP Participation and
Cognitive Development in Developing Countries

Roy and Rath, in their evaluation of the school lunch
program in Orissa, India, compared the academic performance of
boys participating in SFPs with those not participating.54
Using examination scores, they found no significant differences
between the two groups. Earlier in this report (Section 2.2),
the methodology employed by the researchers with respect to
sampling and analytic procedures was described and critiqued.
This section, therefore, will be confined to an assessment of
the findings specifically related to achievement and cognitive
development.

The authors note that student performance in examinations
and the proportion of failures are indicative of a school's
academic standards. Therefore, they analyzed the diztribution
of student scores on the examination administered nearest to the
time of the study. Virtually no difference was observed in the
distributions of scores achieved by SFP-participating and nonpar-
ticipating boys. The firmer obtained a median score of 38.1,
whereas the latter's median was 38.9. The failure rate for both
groups was alsc, 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 observed in favor of the non-SFP
schools).

These findings, however, are difficult to interpret for
several reasons. First, the authors failed to report whether
the examination was standardized or teacher-made. -f it was
teacher-made, the results are not surprising given most
teachers' tendency to use the students in their own classes as
reference groups 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 in
which students are cognitively advanced is not dramatically
different from that of a school in which many pupils suffer
cognitive deficits. Children tend to be judged in relation to
one another, particularly in situations where the teachers are
no pedagogically sophisticated.

54Roy and Rath, School Lunch in Orissa.
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Even if the examinations are standardized, the scores alone
cannot be use to judge the efficacy of the SFP intervention
vis-a-vis school achievement. The SFP schools (as noted in
Section 2.2 of this report) had more tribal students and a
smaller number of upper caste children than non-SFP schools.
Because socioeconomic status exerts a significant influence on
school achievement and because the student bodies in the SFP
schools were of a lower socioeconomic status than these from
non-SFP schools, it would be expected that without the interven-
tion, students from non-SFP schools would score higher on
standardized tests. Therefore, it can be argued that the SFP
was successful by raising the level of acaciamic achievement
obtained by the lower socioeconomic status students participat-
ing in the SFP to tat obtained by the more advantaged, nonpar-
ticipating children. The lack of a statistical difference in
scores, thus, may be one measure of the program's success in
providing equality of educational opportunity for children
regardless of their social or economic background. This
discussion underscores the need for researchers to control for
socioeconomic status when comparing academic achievement or
cognitive development for SFP-participating and nonparticipat-
ing students.

Kannots study of how an SFP affected the learning of
primary school children in Lesotho was based on a sample of 155
children, ages 6 to 11, from 27 villages.55 The study was
conducted for 1 year and involved visits to 115 househol,: and
the administration of a questionnaire to determine the a. quacy
of home meals as related to the school feeding program.

To test the effects of the SFP on learning among primary
school children in Lesotho, the investigator used an intelli-
gence test, anthropometric measurements, close observations in
classrooms, and teachers' reports. No significant differences
were noted on intellectual measurements or on anthropometric
increments between SFP-participating and nonparticipating
children. Although both school and home meal patterns were
deficient for the children, school feedings provided La only
source of protein in the children's diets.

This study, as does the previous case, fails to present an
analysis of data that controls satisfactorily for socioeconomic
status. Thus, once again, the finding of "no difference" may,

55Nellie B. Kanno, "Effect of School Feeding Schemes Upon
Learning Among Primary School Children in Lesotho," Ph.D.
dissertation, Michigan State University, 1973.
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in fact, be attributable to the success of the SFP in "bridging
the gap" between more and less advantageu pupils. When targeting
takes place, SFP schools will have larger numbers of children in
need than those not served by do 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
developmeAt.

Two studies discussed in the previous section--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 cognitive performance,
Cotten's data indicate that program children scored higher than
nonprogram 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
the Raven score and a set of indicators that measured the
student's home environment, Cotten surmises that the preponder-
ant cause of marginal differences in performance between program
and nonprogram children could be due to differences in home envi-
ronment (with program children tending, on the average, to come
from higher socioeconomic status 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 the Raven score.
Tuition was viewed by Cotten as a surrogate indicator of the
socioeconomic status of the child's family. The implied linkage
was thus interpreted by the investigator as follows: a wealthier
family can afford higher tuition; higher tuition implies better
education, which in turn results in a child who performs better
in school. The results of a "t" test on the tuition variable
indicated that tuition in nonprogram schools was higher than in
program schools because of inclusion of private schools in the
sample. Cotten concludes that this finding supports the argument
that exogenous factors--which the SFP does not attempt to influ-
enceprovide just as plausible an explanation for differences
in performance as does participation in the SFP. He believes
that the longitudinal study that is planned to supplement this
assessment will be helpful in shedding greater light on this
issue.
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Cotten also found that about 7 percent of the variance among
schools in average Raven test scores could be explained by vari-
ance in the prevalence of acute malnutrition. With the addition
of home environment, 1 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 find-
ing once again suggests the need to design intervention strate-
gies 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 variables known to influence
learning such as lighting, classroom density, teacher/student
ratio, teacher education and experience, and the proportion of
students passing the Piimary School Certificate Exam. In the
rural milieu, as is the case in virtually all developing count-
ries, the "quality of education" indices were significantly lower
than indices for urban areas. In this environment, there was a
significant difference between mean Raven scores obtained by
children who were well nourished as compared with children who
exhibited wasting. In urban areas, on the other hand, where the
availability of external influences on a child's mental perform-
an,:e is greater, there was no significant difference in cognitive
performance between the well-nourished children and tnose showing
signs of wasting. This discrepancy points to the need for intel-
lectual and nutritional stimulation for children living in envi-
ronments that are not developmentally facilitative 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, and similar dysfunctions. Individual children in the
sample survey who came to school without breakfast were identi-
fied and their performance on the Raven test was compared with
average performance for the school.

It was observed that within the MD-schools, there was a
highly significant difference between the peformance levels of
the two groups. Children who came to school without breakfast
did markedly worse than their less hungry counterparts. On the
nonprogram side, however, there was no significant difference
between the two groups. No explanation of this finding for
nonprogram schools is offered. Perhaps the inclusion of more
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private schools (with their attendant higher quality of educa-
tion) in the nonprogram 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 effects 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 socioeconomic
status, and the need to hold these variables constant over time
for the researcher to isolate program effects on cognitive
development. His evaluation design, using as it did cross-sec-
tional data, did not shcw how 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 whether cognitive development occurs at a faster rate
for SFP-participating children when socioeconomic status-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 con-
sisted of children from first and third grades. In all, five
school programs in each of three countries (Colombia, Kenya, and
the Philippines) were examined. Net direct effect of participa-
tion in the program was assessed; such background characteristics
as family income, mother's education, and the tested scholastic
aptitude of children were taken into account. All associations
that had a beta weight lest= than +.10 were treated as if they
were zero.

Comparisons were made between SFP-participating versus non-
participating children, as well as between children with more
versus less exposure to the feeding program within the partici-
pating group. The authors note that most of the large, negative
results for participating versus nonparticipating students 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 de-
cided on as a way of holding constant any difference in school
performance abilities related to past influence (such as a
child's parents or upbringing).

(
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The Raven Coloured Progressive Matrices Scale was used to
obtain this measure of intellectual ability. The authors de-
scribed it as widely used in developing countries and especi-
ally appropriate for cross-cultural research as it is relatively
culture-free. The test was administered without time limits.
When time Limits are imposed, it becomes more heavily loaded
with scholastic performance factors.

The instrument itself is a perceptual test of spatial and
pattern relationships in which the student matches 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 sub-
ject'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 ahility 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 and development or through the effect
of nutrition on energy levels. The former claim could not be
substantiated through a study of this type because the subjects
were all school-age 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 after eating. These subjective but
uniform lodgments were somewhat offset by the mixed pattern of
effects that emerged from tile more objective survey data.

A significant relationship between increased feeding and
good grades was found in 6 of the 15 schools. In the other
schools, there appeared to be few performance effects that could
be attributed to SFPs. 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 of the
determination 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.56 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.

56Christopher Jencks, Inequality: A Reassessment of the
Effect of Family and Schooling in America (New York: Harper and
Row, 1972).
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The research team notes that further thinking about indi-
cators of performande is warranted. They suggest a measure of
matriculation (staying ia school) as one alternative to school
grades that control for the child's IQ. They argue that this is
especially so in the context of SFPs in poor countries where the
basic educational need is literacy. To measure this, it would
be necessary to follow up recipients to study how many stay in
school from one grade to the next. A record of persistence in
staying in the educational system would constitute "good perform-
ance" for these children. In most developing countries, where
emphasis is placed on providing the bulk of the school-age popu-
lation 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 must focus,
fundamentally on two principal issues: (1) how can cognitive
development or school performance be best measured and (2) by
what standard should a program be judged as either sucessful or
unsuccessful? A search through the psychometric literature (see
the list at the end of the Bibliography) uncovered not a single
study 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 14 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 50th percentile.

It seems highly likely that cultural factors might account
for group differences with respect to tolerence for abstraction.
Other reviewers note that the test measures IQ in terms of a
single intellectual function, visual perception. Because hunger
and malnutrition are believed to influence a range of intellec-
tual 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 claim that the instrument
measures "innate" intellectual ability. If this is the case, it
is questionable whether such a scale would be sufficiently sensi-
tive to changes in intellectual functioning derived from an
educational or school-based program. Some reviewers have also
noted that the test's r(liability is not very high when adminis-
tered to young subjects. Furthermore, validity is threatened in
those developing countries in which reliable age data are diffi-
cult 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
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somewhat suspect) but not adequate by itself as a proxy for
intellectual development. Indeed, the test's author recommended
that it be used in concert with vocabulary scales for an assess-
ment of current intellectual functioning.

Earlier in this section, it was suggested that procedures
that capture changes in children's ability to mobilize and main-
tain 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 is a
dynamic' process that is best assessed through maturational
scales zather than through relatively static, unidimensional IQ
tests.

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 appropri-
ate to the nature of the inquiry. Of course, it will be neces-
sary to control for socioeconomic status. What we want to learn
is whether children participating in SFPs stay in school longer
and develop intellectual capacities at a rate that exceeds that
of nonparticipating students, all else being 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 an SFP population with an average socio-
economic status below that of non-SFP students, a successful
program may be-6F7EF which the gap between the two groups has
been narrowed rather than closed. A very successful program,
following line of reasoning, would be one in which no
difference between the two groups is observed, whereas at the
highest success level, the SFP-participating group would surpass
the nonparticipating population. This discussion nighlights the
need for baseline data and more prospective research. Once
again, the principal focus for investigation must be how groups
compare to each other with respect to rate of change when socio-
economic status is controlled.

When inadvertant targeting occurs and the SFP-participating
population is of a higher socioeconomic status than the nonparti-
cipating group (as in the programs examined in Haiti and Orissa),
success will, of course, be defined differently. However, once
again, the key to program assessment will be how the two groups
(participating versus nonparticipating) compare with respect to
rate of change. Quality.of education and socioeconomic status
must be factored into the analysis.
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In conclusion, the following additional observations are
offered fo,: the efficacy of SFPs in promoting cognitive
development:

1. 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 SFP and
non-SFP schools on measures of achievement are only relevant
when they can be interpreted in' light of socioeconomic status
differences between the two populations.

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

3. 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 llight 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 the
interaction among acute malnutrition, hunger, and a develop-
mentally nonfacilitative home environment.

4: Cotten noted that 7 percent of the variance in Raven
scores could be explained by malnutrition. Although this pro-
portion may appear at first glance to be small or insignifi-
cant, a gain in intellectual compctence of this magnitude (the
equivalent of raising a child's IQ from 95 to 100) would
actually hove a 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.

5. Cotten's research suggests that in schools in which
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
developing countries.

In the following section, we examine the impact of program
context on the promotion of cognitive development. Is there a
difference between developing countries and industrialized
nations in the evidence linking SFPs to school performance?
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3.3 Studies on the Relationship Between SFP Participation and
Cognitive Development in Industrialized Nations

Most reviewers57 have divided this literature, which,
except as noted, deals with the United States, 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 section, 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 two general approaches that have 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 _chool
achievement and attendance have failed to demonstrate conclu-
sively significant relationships. It is important to note, how-
ever, that these programs were not expressly targeted to malnour-
ished students. Thus, the question of whether SFPs could have a
beneficial effect on the academic achievement of malnouris,led
children is left unanswered.

As Pollitt has noted, research on the behavioral effects of
SFPs is, in most instances, methodologically weak. It marked
by ambiguity in the definition of variables, a lack of data on
the validity and reliability of the measures used, and an
absence of specific hypotheses. Therefore, a great deal of
caution must be exercised in interpreting findings.

3.3.1 Studies on Short-Term Behavioral Effects

These studies have investigated the effects of eating or
not eating breakfast and of eating a mid-morning snack. The
behaviors targeted for research included nervousness (Laird et
al., 1931 and Keister, 1950); hyperactivity, withdrawal, and
hostile behavior (Keister, 1950); aspects of mental performance,
including arithmetic and decoding tasks (Matheson, 1970); and
short-term attention (Dwyer et al., 1954; Arvedson et al.,
1969).58 Each study will be briefly reviewed before turning
to their collective implic6tions. (See Table 1 for a comparative
summary of studies on short-term behavioral effects.)

57See, for example, Nelson et al., National Evaluation; and
Pollitt et al., "Educational Benefits."
58These studies are all cited in Nelson et al., National
Evaluation; and Pollitt et al., "Educatio-al Benefits."

71u -'
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Table 1. Summary of Studies of Short-Term
Behavioral Effects of Morning Feedings

Study Treatment Sample Measures Analysis Results

Laird et
al., 1931

Children received
milk, milk plus
calcium supplement,
or no special feed-
ing at 9:30 a.m.

Children from Behavior checklist

grades 1, 3, and 5 to access nervous-

who were rated as ness

"nervous"
N = 48

Comparisons of pre- Nervousness of

and post-treatment groups receiving

ratings of nervous- milk was reduced
ness. No statis- an average of 6%

tical tests.

Keister,
1950

Children were fed
pineapple juice
or water at
10:00 a.m.

Nursery school
children
N = 133

Observation of
hyperactivity, with-
drawal, hostile be-
havior, and nervous
habits for 2 hours
after feeding

Comparisons of fre-
quency of observed
hyperactivity, with-
drawal, hostile be-
havior, and nervous
habits after receiv-
ing juice or water

Children receiving

juice exhibited
fewer negative be-
haviors than chil-
dren receiving
water

Tuttle et Subjects alter- 12- to 14-year-

al., 1954 nated between eat- old boys from one

ing breakfasts and school

not eating break- N = 7

fasts; total daily
intake was kept
constant

Neuromuscular tremor
magnitude, choice
reaction time, grip
strength, work rate,
work output, atti-
tudes, and scholas-
tic performance

Comparison of indiv- Maximum work rate

idual and-group mean and work output

scores on measures lower when break-

taken when eating fast was not eaten

and not eating
breLkfast

Arvedson et One group received 11- to 17-year-

al., 1969 breakfasts that old boys from

provided 400 cal- one school

orles and one group N = 40

received breakfasts
that provided 560
calories; the pro-
tein and carbo-
hydrate composi-
tion of both
groups' breakfasts
were alternated
weekly

Blood glucose, work Comparison of

tests, concentra- measures among
tion, hunger, groups eating

tiredness various types of
breakfast

No differences
were found except
that blood glucose
levels were higher
when a protein-
rich rather than a
carbohydrate-rich
breakfast was eaten

Matheson,
1970

Each student
:received orange

'mice or nothing
alternately at
10:30 a.m. for
10 days

Fifth-graders
from three

schools
N = 100

Performance on math
and decoding ;eats
at 9:15, 10:30, and
11:45 in the morn-
ing; 3-day record

of breakfast intake

Dwyex et One group receive: First-vade boys

al., 1975 liquid meal in N = 139

morning; one group
received liquid
meal in afternoon

Comparisons of per-
formance when
orange juice was
given and when it
was not

Comparison of per-
formance at differ-
ent times accord-
ing to usual break-
fast intake of
children

Performance was
better on days
orange juice was
given

Performance of
children with good
and poor diets did
not differ at
various test times

Attention tacker
dietary recall of
breakfast intake

Comparison of morn-
ing performance on
attention to tasks

Performance did
not differ
between those
children fed the
liquid meal in
the morning and
those fed in the
afternoon

Source Kathryn Nelson et al., The National Evaluation of School Nutrition Programs, vols. I and II (Santa Monica,

California: Systems Development Corporation, April 1981), p. 493.
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Laird et al. (1931) examined the relationship between
hunger and nervousness in children. The sample consisted of 48
first, second, and third graders who h-; been rated 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 2-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 the
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 declin- or an
increase in nervousness at the end of 2 weeks. Laird and
colleagues concluded that the nervousness of elementary school
students is associated with hunger and can, therefore, be
alleviated through mid-morning milk programs.

This study is methodologically weak for several reasons.
There is no discussion 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 test:.

Keister (1950) studied the effects of a mid-morning fruit
juice program on hyperactivity, withdrawal behavior, hostility,
and nervousness on 133 children from 2 to 5 years of age attend-ing a nursery school. The investigation lasted a year. Each
child's behaviors were observed at 30-second intervals for 2
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 does 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 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 et al. tested the effects of different breakfast
conditions on physical performance in children.59 Boys aged

59W.W. Tuttle et al., "Effect on School Boys of Omitting Break-
fast," Journal of American Dietetics Association 30 (1954): 674.
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12 to 14 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 ),:o be better for the majority of the
boys when breakfast was eaten.

Vermeersch et al. in their review of this study note that
the portion of the research that measured breaL,ast/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, preva-
lent in the 1950s, 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. F.)r

this purpose, a sample of 203 children aged 7 to 17 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 deter-
mine 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 a work test 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 t ,ts

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.

The 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

"Cited in Nelson et al., National Evaluation.
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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 concentrate and
fatigue.

Matheson (1970) measured the effects of mid-morning orange
juice feeding on 100 fifth grade students from three classrooms
at three different schools. The study was conducted over a
10-day period. The outcome variable studied was an addition and
letter symbol decoding test. The same children were exposed to
both the experimental and control conditions. The mid-morning
orange juice reeding 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 was
good or poor; however, breakfast intake was not measured for the
day of the testing but was obtained through a 3-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 lasted only 10 days, an interval that Veriieersch
and colleagues suggest may not have been long enough to tring
about adjustments in children whose breakfast habits were
longstandiwg. 61 Pollitt suggests that this investigation
offers the strongest methodological treatment of short-term
effects of feeding. Therefore, in his view, it provides impor-
tant support for the contention that food supplementation in
school early in the day brings about some beneficial effects on
a child's performance in school-type tests.

Dwyer et al. (1954) 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 other half received it in the after-
noon. 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 that this might be
attributable to differences in breakfast intake between 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,

61Citerl n Pollitt et al., "Educational Benefits."
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nd building with toy blocks, as well as observa-
ze to assess maintenance of attention in the

theson, on the other hand, tested for addition and
g.

fficult to draw conclusions about the implications
dies for SFPs in developing countries. First of all,
in these studies were not necessarily malnourished.

studies used different types of measurements, so
t comparable to each other. In some cases, the
feedings may have been supplements to breakfast,

others they may have been substitutes. Furthermore,
son and Dwyer were directly concerned with cognitive

s of behavior. The other studies - -- dealing as they do
ional dimensions of behavior and physical activity--
rtant although less direct impact on the degree to

child can take full advantage of the opportunities
in his or her learning environment. Finally, four of

dies (Dwyer et al., 1973; Keister, 1950; Laird et al.,
atheson, 1970) suffered from a lack of systematic

is on the ouservations made to categorize behavior and
failure to assess adequately food intake of children
to their arrival at school. The other two experiments

dson et al., 1969; Tuttle et al., 1954), as Vermeersch
, were more adequately controlled, but there is no way to

re that some of the results were not affected by the
ects' knowledge of the treatment they received. As Pollitt

tes in his review, these methodological weaknesses are the
ongest evidence for a need for additional research in this

ea. However, he also notes, in light of the evidence, that
e provision of breakfast may benefit students emotionally and

nhance their capacity to work on school-type tasks.

3.3.2 Studies on Long-Term Behavioral Effects

Five studies have looked at long-term, cognitively related
behavioral effects of SFPs (Lininger, 1933; Tisdall et al., 1951;
Pinkus, 1970; Kreitzman, 1.173; and Lieberman et al., 1976).
Unlike the short-term studies, these investigations exhibit more
uniformity. Most used a longitudinal approach, and the most
common outcome measures were closely linked to school perform-
ance. Major differences among the studies include the treat-
ments investigated, the samples' characteristics, the programs
that were analyzed, and the specific tests and modes of analysis
used. (See Tale 2 for a comparative summary of studies on
long-term behaviorial effects.)
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Table 2. Summary of Studies of Long-Term Behavioral
Effects of School Nutrition Programs

Study Program(s)a Treatment Sample Measurer

Lininger, Sn"b
at al.,

Students lid
or did r. get
milk

'Under-nourisher
students ones
6-16
N 4,133

Teachers, ratings
of scholastic
progress, reports
of silk consump-
tion

Analysis Moults

Percent of children
receiving silk who
improved compared
with perctAt of
children not

receiving milk who
improved

Improved scholarship
found for 45e of
students using milk
and for 14% of those
not using milk.

Tindall nt NSLO
al.. 1951

Lunch program
implemented and
students selected
to participate
by modified

randomization

Participants
aged S 1/2 to
10 1/2 ant matched

nonparticipants
froa three Canadian
schools
N 200*

School grades,

intelligence.
:wading, and
arithmetic test
scores

Comparison of scores
between participants

and nonParticipants8
no statistical
analysis presented

Grades and intelligence,
reading and nath scores
of participants and
nonparticipants did not
differ

Teller., SePb
1967

Not clear
from report

10th-grace School grades,
participants dropout rate
and nonparticipant,
in 004 school
N 198

Comparison of final
grades and dropout
rate between partic-
ipants and nonpar-
ticipants at end of
simnel year

Final grades and drop-out
rates of participants and
nonparticipants did not
differ

Pinkus, SIP
1970

Student did
or did not

participate in
breakfast program

Grade 4 from

8 Louisiana
schools panic..
patine and not
participating
in SIP
N approximately
200

Pupil breakfast
habits, pupil

recall of crying,
anger, and air
behavior, parent
and teacher
records of pupil
ening, anger, and
misbehavior,
abeenteeisms

school grades
for 1 south

Comparison of

results batmen
pupils in partici-
pating and non-
participating
schools

Proportionally more
no-program students
went without breakfast
than program students did.
More no-program students
than program students
reported crying, being
on/Ty or misbehaving

frequently; however, this
difference wee not
reflected in teachers' and
parents' records. Mean..
teeism and scholastic
achievement of program
and no-program children
did not differ

Beano., SIP + NILP
1972 vs. NSLP

only

Students partic-
ipated in school
lunch or school
lunch plus
breakfast or
neither program

Oradea 13i
students receiving
free lunch and
breakfast, free
lunch only, or
no school mails
X 60

Attendance,
teacher ratings
of students'
disposition,

responsiveness,
and clasarcom

Participation

Comparison of
teachers' ratings
between IISLPronly
and VOLS. ssp
participants,
comparison of
absence rates among
the two partici-
pation groups and
nonparticipation
groups

Teacher ratings were
higher for W8Lp SIP
children than for NSLP..
only children.

Absentaeise did not
differ among groups.

Kreitman, sl1Pb

1953
Breakfast program

implementation
at treatment school
to,,t not at control

schnol

Grades 3-5, one
program and one
no-program school
in Atlanta, GA.
V not reported

Attendance, grades,
scores on achieve-
tests

Comparison in spring
of measures between
promo and no-
program students:
no statistical
tests applied

Achievement *cores did
not differ bev.men
pr :ram and no-program
third graders, but tended
to be ,s,:iher for program

fifth grZTTCT'ahaa no-
program fifth graders

Lieberman SIP
it al.,
1976

Breakfast program
imrlemanted at
treatment school
but not at control
school

Grades 3-6, one
program and one
no-program
school in low-
income neighbor-
hood in'Compton.
CA N 551

Standardised tests
for concentration,
memory, abstract
thinking porter-
mane

Comparison of fall
and spring scores
of students in
program and
program schools

Test scores of program
and no-program students
did not differ

aSte Special Mix Program
SSP School Breakfast Program

National School Lunch Program. 8
Nay include programs not sponsored by the WS. Deportment of agriculture.

Source: Kathryn Saloon at al., The National (valuation of school Nutrition 97ograss, Vols. I and IL (Banta Monica, California, spit**
0Npartment of Agriculture.Development Corporation, April 1981), p. 500. Report for the U.S.
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Lininger (1933) studied the effects of a school milk program
on schilastic progress over a 2-year period among 4,133 "under-
nouristed" (not defined) students aged 6 to 16 years.62 The
subjects were enrolled in special health classes in which the
use of milk was emphasized as part of a broader strategy for
improved health. An index of scholastic progress was obtained
from teachers' subjective comments. rter the study period, 45
percent of the children receiving mil, ,sere shown to have
improved "scholarship." Where milk was not used, improvement was
noted in 24 percent of the cases. However, teachers probably
knew which students were receiving milk. Therefore, it is diffi-
cult to say whether those results stem from the intervention or
teacher expectations. This study also suffers from probable
defects in reliability, given the nature rf the checklist and
lack of rigor in determining criteria for selection of malnour-
ished students.

Kreitzman (1973) looked at attendance and school grades to
determine the effects of a school breakfast program in a year-
long study.63 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; the other
began one in January. At the end of the school year, there was
ro difference between the two groups in achievement test scores.
It should be noted, however, that this finding may have been
related to a supplementary educational program that 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 group.

Unfortunately, Kreitzman does not report any statistical
treatment of the data collected. "Significant differences" were
reported strictly on the basis of observation, rendering this
study of limited usefulness to policymakers.

Tisdall et al. (195i), in the Canadian Red Cross School
Meal Study, evaluated over 200 school lunch participants and
control students .Jo ranged in age from 5 1/2 to 10.64 The
investigation lasted 3 years. School performance measures in-

62Cited in Pollitt et al. "Educational Benefits,"
63S.N. Kreitzman, "Evaluation cf Craddock Breakfast Study"
(Atlanta: School of Dentistry, Emory University, 1973, unpub-
lished)
64Cited in Pollitt et al., "Educational Benefits."
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cluded teacher-assigned school grades, scores on IQ tests, and
scores on objeLtive tests of reading and arithmetic. The experi-
mental and control groups were patched for gender, school grade,
classroom age, height, weight, socioeconomic status, dental
condition, 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 eoucational development.
It is difficult to analyze this conclusion, however, because 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 perform-
ance, 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.65 All children
came from eight Louisiana schools that met Federal requirements
for the program. The two groups were matched by predominant
race of students, class size, and faculty size. Questionnaires
were used to gather data on breakfast and behavior patterns for
approximately 200 students.

More children in the non-SFP site reported a higher fre-
quency 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 comparisn was made on
the basis of 1-week behavior records kept by parents and teach-
ers. Furthermore, no significant differences were found on
scholastic achievement as measured by the number of D's and F's
durng a 1-month period. As noted earlier, many teachers grade
on a curve. If this wert the case in this study, it would be
unreasonable to expect to see a change in the distribution
pattetn 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 1 school year.106 A school with a breakfast
program (n=300) was compared to an adjacent school (N=281)
without a program. 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,

65Cited in Pollitt et al. "Educational Benefits."
66Lieberman, "Ghetto School Breakfast Program."
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children in both groups were well nourished. Furthermore, 52
percent of the childred participated in the program between 35
to 54 percent of the time, although exposure was not controlled.

Pollitt observes that this study is a good illustration of
how the nature of the 5:ample determines the nature of the
investigator's results. Because the recipients of school
breakfasts were well nourished before they entered the SFP, it
is unlikely that their participation brought any additional
nutritional benefit to them. Given that situation, it is not
surprising that the SFP brought no additional educational
benefit. Such a study fails to answer the crucial question of
whether a 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
it difficult to draw conclusions about them. TWO investigators
(Leininger and Kreitzman) found a beneficial program effect,
whereas 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 in feeding and achievement
studies, as well as the need to 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
re".ationship between SFP participation and cognitive development

malnourished children. Lack of methodological rigor and, in
articular, designs that fail to account fcr moderating variables

characterize these studies.

The investigations, however, do highlight the need for
additional, resear , into the relaeonship between SFPs and
cognitive develop. ent. Some recommendations with respect to
future work include the following:

-- Longitudinal research is needed. One year is probably
not adequate to detect all cognitive development
effects produced by SFP participation. Any shorter
time period is clearly insufficient. A 2- to 3-year
research project in this area would be most desirable.

-- Program effectiveness on malnourished children must be
measured. Because impact varies with a program's
ecology, it is important to avoid drawing inferences
for malnourished children from data that were obtained
on well-nourished subjects.
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Kreitzman reported that third graders who participate)
in a supplementary education program but received no
school breakfast did as well on achievement tests as
students who received breakfast but did not have access
tc the remedial intervention. In the fifth grade,
where no supplementary education was available, the
breakfast program participants surpassed the control
group on the performance measures. This finding
highlights the need to design studies that one compare
and assess the cognitive impact of SFP interventions
with and without erlditional intellectual developmert
components incorporated into the treatment package.

In the following section, the general implications of the
research on nutrition, SFP, and cognitive development are
discussed. Special attention is given to the concerns of
policymakers.

3.4. Conclusions

Without question, the cognitie abilities ofa natir's
citizenry are of utmost importance to planners. Worker pr,duc-
tivity 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 of studies offers relatively little guidance
to ti.e policymaker who must choose among alternative social
investments.

The studies are inadequate to planners or a variety of
reasons, including lack of methodological rigor (particularly
with respect to the work done in Lndustrialized countries) and
comparability of findings. Consequently, the definitive answer
Lo 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 in particular, both methodologically sound in
an respects, provide the basis for this assertion: Wilson's
wcrk in Guatemala and Moock and Leslie's research in Nepal. In
the former Study, the child's total diet was the largest and
cost significant factor affecting a teacher's assessment of
performance, when all other- relevant variables were controlled.
This fiOing lends support to the thesis that current energy
levels have an impertant impact on learning and performance even
among children-with comparable nutritional status and levels of
ability. In Moock and Leslie's work, taller children tended to
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be in higher grades than shorter children of the same age. This
led the authors to suggest that efforts to improve children's
nutritional status may have educational as well as health and
survival benefits for the children involved.

Unfortunately, policymakers cannot simply accept that
children's nutritional status influences their school achievement
--particularly when the children aL- malnourished or hungry--and
derive a course of action from this assertion. The research
findings are fairly uniform with respect to an important point:
And-to-moderate malnutrition acts synergistically with social-
environmental factors to affect cognitive function. Therefore,
policymakers must decide the extent to which malnutrition can be
dealt with in the environmental context in which it occuzs. If
policymakers treat malnutrition as one of the factors leading to
suboptimal mental development (as the literature suggests), what
other factors should they address and what will the coverage and
cost implications of this decision be? From the cost standpoint,
it might prove more expedient, politically and otherwise, to
reach nearly everyone in the "at -isk" school-age population
with a partial intervention than to reach only a smaller benefi-
ciary population with a more nearly perfect treatment strategy.
If the choice is made to opt for a food-only intervention, the
planner can bolster this decision with the assertion (Latham and
Cobos) that low energy levels lead to inactivity, which in turn
produces short-term effects on learning that can be cumulative
regardless of long-term nutritional status. If, on the other
hand, the policymaker selects an intervention program that also
addresses factors other than nutrition in order to rehabilitate
deficiencies initially caused by poor nutrition, fewer children
may be reached (because of cost considerations), even though the
intervention is sounder.

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 pre.sum-
ably were not mal..ourished), and 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 go, ls. On- the
other hand, Cotten found that 7 percent of the variance on an IQ
test--not an insignificant proportion--could be explained by the
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 is probably more
important than when hunger, but not malnutrition, produces lear^-
ing dysfunctions. If hunger is a major impediment to learning,
school breakfasts may be the most appropriate intervention. How-
ever, the planner Must determine the criteria for selecting
breakfast versus lunch or snack prograls. 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 benefit-
ing from SFPs. Aggregate data may obscure important results.
If, for example, the program is particularly successful in over-
coming the cognitive deficits of girls or socioeconomic groups
that are at the margin of their country's development, the
resultant closing of the equity gap may well justify invest-
ment in the program.

All of these issues have implications for the design of
SFPs. In the next section, recommendations, are presented for
how SFPs can be designed to yield the maximum benefit for
attendance, enrollment, and cognitive development.

4. DESIGN IMPLICATIONS

4.1 Introduction

The purpose of this section is to identify, approaches that
can niaximjle the educational impact of AID-supported school
feeding programs. Generally, SFPs are designed to meet three
objectives: (1) to improve the nutritional status of school-age
children; (2) to increase school attendance through the provision
of a snack or meal; and (3) to improve children's ability to
benefit from instruction by removing hunger or nutritional
deficiencies as obsTEErEs to learninf:. These objectives suggest
that SF13:, 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 fel: if any attempts in the literature to st,te explic-
itly how SFDs can contribute to school system efficiency. The
following is an initial effort to fill this void.

Internal efficiency generally refers to the relationship
between a school system's v_rricular 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 area or examination failure rates, and the proportion of
students in a cohort of school entrants wio successfully complete
a given level of schooling in the prescribed number of years. In
other words, these measares focus on whether student learning
takes place at the prescribed pace. Education sector strategies
that are designed to improve school attendance, expand schoc'
enrollments, and facilitate greater mastery of curriculum objec-
tives (either by improving teacher quality or providing improved
instructional materials) are all geared toward the goal of
enhancing internal efficiency.
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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 developing country
might emphasize the values and lifestyle of the urban elite.
This may encourage many who leave primary school to emirate from
the countryside. At the same time, however, the country's devel-
opment plans might stress rural microenterprise development.
The education system is subtly 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 curricula more relevant. This may be
accomplished by introducing vocationally oriented studies, by
regionalizing curricula, by stressing lifelong learning skills,
and by creating a milieu in which students have ample opportun-
ity to apply to home and community what they learn at school.

From the foregoing, it can be seen that SFPs could, if
properly designed, improve both internal and external efficien-
cies. Yet seldom are programs planned to take full advantage of
this potential. In Sections 4.2 and 4.3, specific design issues
are raised and suggestions presented that will help plannsrs
begin to focus more concretely on how SFPs can have a greater
educational impact.

4.2 SFPs and Enhanced Internal Efficiency

At the outset a critical assumption concerning SFPs must be
made explicit: food alone, although necessary, is insufficient
to overcome cognitive deficits in school -age 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 springooard for cognitively oriented interventions. The
meal or snack period. for example, can become the occasion for
structured verbal interaction between students and adults.
Vccabulary, language fluency, and syntax can all be improved by
encouraging children to talk about shared interests or topics of
importance in a nonthreatening setting. Likewise, children can
be helped to acquire the competem., needed to prepare all or
part of the meal. This woull involve mastery of such critical
skills as following directions, measuring, translating written
symbols into 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.

1
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Needless to say, unless teachers are trained to use the SFP
as a means for promotin, cognitive development, it is unlikely
that such outcomes will occur. Many attempts to improve teacher
quality fail because the training program is not able to provide
the support needed for teachers to "unlearn" deeply ingrained
behaviors. A 2-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 the
teachers' years of practice with rote nrethods (first as a
student, later as a teacher). This is the equival-nt of breaking
a long-standing habit. In contrast, the task of helping teachers
acquire new behaviors related' to school feeding. programs is much
easier, because their belief systems concerning such programs are
not nearly as deeply etched as many other beliefs related to
classrbom instruction. Thus, SFPs can serve as an entry point
for provi'ling teachers with pedagogically sound 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 intf)rven-
tions that can be carried out to overcome whatever cognitive
deficits exist in the student population. 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 SVP 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 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 aild recipes, and the careful scheduling of food
Preparation time so that it does not compete with instructional
demands.

In most developing countries 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-age children.
In-some cases, the targeting is done at the level of individual
schools or geographic zones; occasionally, the program is
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targeted to specific children within the school setting. In
looking at how the educational impact of SFPs can be improved
--specifically at how SFPs 'an increase a sy-tem's internal
efficiency--several implications for targeting practices suggest
themselves. First, targeting to individual schools or geographic
areas is preferable to targeting on specific children. Aside
from the fact that targeting within schools tends to promote
ration dilution, the practice also dilutes such education payoffs
as teacher 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 spring-
board for far-reaching educational improvements, they cannot
reach only a portion of the students enrolled where they
operate.

In addition to deliberate targeting, inadvertent targeting
may also operate in the selection of SFPs. This occurs when the
requirements of site selection tend, 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 capacit:
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 cognitl-ve development
vantage points may be less likely to receive it than communitielz
where the need is not as great. Program des...gners and managers
may wish to develop strategies for identi-vying communities in
which 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.

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 justificatio.is for SFPs is that they increase
student's attentiveness and, therefore, academic performance
(the critical dimension of internal efficiency). If this line
L2 reasoning is valid--and several st'idies suggest that 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 tauP;ht. In most cases this will mean
at the beginning rather than in the middle of the school day.
Afternoons are more often used for art, physical education, and
vocationally oriented studies. The advantages of placing an SVP
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
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to lompensate for this caloric expenditure, and the increased
probability of absenteeism in the afternoon. On the other hand,
early morning feeding programs probably do not produce the sub-
stitution effect that lunch programs do, because in many develop-
ing countries families do not 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 schedu3e is more demanding in the morning, school
breakfasts or early morning snacks may have a greater impact
than other kinds of SFP intervention.

It was noted above that enrollment ratios and absentee
rates are two frequently used measures of a syLtem's internal
efficiency. SFPs are often defended on the grounds. that they
serve to draw students to enroll in school and encourr.ge 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 uniformly even quality. However, it seems th...A the
degree to which SFPs attract students is a function of many
variables. Two of the most important are:

1. The opportunity costs of school attendance compared to
the market value of the food

2. The probable return on a student's investment in
education compared to the revised opportunity cost of
schooling (where revised opportunity costs equal fees,
books, uniforms, and foregone wages minus the market
value of the food)

Where the opportunity costs are high and the market valut.
of the food is low, fa,ilies are better off keeping their
school-age children at homy 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 the mother can
work outside the home). The implication of this analysis is
that ration size may be a powerful determinant of an SIP'S
ability 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 breakfa:_s
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 ire 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.



-83-

In summary, then, SFPs can contribute to the increased
internal efficiency of school systems 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-age children. However, SFPs can
serve as the springboard for a variety of activities designed to
improve teacher quality and the cognitive functioning of stu-
dents. Decisions about the timing of feeding (early mc.ning or
mid-day), ration size, and target population should also be
governed by the level of educational ,mpact that is deemed
desirable. Let us now turn to a discussion of how SFPs can
influence external efficiency.

4.3 SFPs and Enhanced External Efficiency

Any discussion about improving a school system's external
efficiency is rooted in the belief that education exerts a power-
ful influence on the attainment of a country's development objec-
tives. This influence can be either positive or negative. Where
negative, the curriculum is laLgely irrelevant and the values it
emphasizes inappropriate. Often this negative influence is
exerted in such a subtle manner that teachers, parents, and
students are unaware of it. These unintentional lessons that
schools teach are called the "hidden curriculum." SFPs provide
educators with many opportunities to shape the hidden curriculum
in ways that support more broadly based development efforts.

A key 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 supple-
ment the commodities with locally raised produce or purchased
foodstuffs. This creates the opportunity for aynamic 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, inc.uding meal
preparal.jon, 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 the local community development efforts are stimu-
lated. The degree to which community involvement is deemed
important to program planners may infDlence a number of manage-
ment decisions. For example, on-site cooking probably offers
more community development potential than programs using ready-

93



-84-

to-eat foods. Similarly, SFPs that serve all enrolled children
probably stimulate more widespread parental 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 can 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 tradi-
tional 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 trans-
fer between school and home, while contributing to increased
relevance of the curriculum to local conditions and needs.

If thc SFP is structured so that imported commodities will
be phased out over a specified period of time, the program may
also contribut, 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 co eved 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 con-
tribution to a system's external efficiency, because what is
learned by one generation has a significant bearing on the
rearing of future generations and, therefore, on a country's
stock of human capital, a critical ingredient in all develop-
ment 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 presenation and preparation, and alter-
native sources of important nutrients. For classroom nutrition
education to reach its potential, targeting messages to local
priorities is essential, as is the use of sound pedagogy.

In summary, SFPs can be designed to improve external
efficiency by reinforcing more broadly based development objec-
tives. Programs that encourage community particir ion, supple-
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mentation and eventual phaseout of donated commodities, local
production of foodstuffs, and consistency between SFP and nutri-
tion education messages will have the greatest educational
impact.

4.4 Conclusions

In e.iamining the literature on SFPsy it appears that 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 tight 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
successful student completion of a given grade might prove useful
if such critical intervening variables as teacher quality, dis-
tance 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 useful
framework. 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.

In addition, further research is needed to assess the
impact of alternative distribution modes. .6*or example, would a
snack and lunch be a more potent combination in terms of nutri-
tional status, attendance, and school performance than a break-
fast and snack program? 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) are seriously confounded by a series of
intervening variables that collectively may exert more influence
on the hypothesized relationship than the independent variables
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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 concern should be
the identification of whatever other inputs are needed in combin-
ation 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, i. certainly is
not suffi,ient. 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 developing
countries.

Section 5 presents a framework for an operations research
project that could provide answers to these questions. Specif-
ically, 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.

5. 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 character-
istics to enable planners to determine for which individuals Kt's
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 asses ing program benefits.

In this section, the broad outline of an operations research
project on the impact of SFPs is sketched. It is intended not
as a complete, elf-contained methodological guide to inquiry in
this area (which it most definitely is not), but to highlight
the kinds of issues that mUst be systematically addressed in
order for policymakrs to answer three basic and interrelated
questions: (1) What kinds of changes do SFPs promote and for
whom? (2) To what extent are these changes interdependent?
(3) 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 weaknesses within the body of research on SFPs
that is presently available. First, not 7 single study involved
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t a use of baseline data collected prior to the advent of the

SFP. Thus, it is virtually impossible to assess the degree tc
which the program prompted changes in the beneficiary population.
Specifically, the lack of prior measures for attendance rates,
enrollment ratios, and academic achievement means there is no

strong basis for making inferences concerning the impact of the
intervention on these variables. Second, in only a few studies
were such intervening variables as socioeconomic status and
quality of the educational environment adequately controlled.
Thus, it is difficult to determine the extent to which differ-

ences 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 problem: 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 SFPs 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 and
highly replicable conditions. In the case of a program that
seeks to induce cognitively oriented changes in students, "state
of the art" at the very least probably means that the interven-
tion 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 inter-
related, probing hypotheses that would form the agenda of an
operations research project in this area. The first question
asks about the kinds of changes SFPs promote and the characteris-
tics of students most affected by these changes. The probing
hypotheses associated with this issue include the following:

1. 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?

2. Do SFPs lead to improvements in school attendance among
enrolled students? What are the characteristics of
those students for whom SFPs do not constitute an

9'
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inducement to attend? Are SFPs effective in promoting
attendance among students deemed to be most vulnerable
to nutrition-related problems?

3. 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 pre-
scribed number of years? Are SFPs particularly effec-
tive in reducing the wastage rate among students deemed
to be most vulnerable to nutrition-related problems?

4. 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, intersen-
sory 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-re-
lated problems?

5. Do SFPs contribute to improvements in student academic
performance? What are the characteristics of those
students whose academic performance appears to benefit
from the presence of an SFP? Are SFPs effective in
improving the academic performance of students deemed
to be most vulnerable to nutrition-related problems?

6. Do SFPs contribute to improvements in student nutri-
tional status? What are the characteristics of those
students who derive greatest nutritional benefit from
SFPs? Are SFPs effective in improving the nutritional
status of students deemed to be most vulnerabl%t nutri-
tionally?

The second broad issue concerns the extent to which changes
promoted by SFPs are or need to 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:

QC,tdu
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1. For what segments of the school population is improve-
ment 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?

2. For what seTments of the school population is improve-
ment in nutritional status a necessary and/or suffic-
ient condition for improved school attendance rates?
For what segments of the school population is allevia-
tion of temporary hunger alone a necessary and/or
sufficient condition for improved school attendance?

3. To what extent are changes in enrollment ratios and
wastage rates dependent on 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 partic-
ular 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:

1. For what settings would breakfast, lunch, snack, or
some combination of these feedings (e.g., breakfast and
lunch) be most appropriate?

2 In what settings should feeding be integrated with a
cognitively oriented intervention?

3. 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 topi::s.

To pro'tde responses to the probing hypotheses noted
earlier, an merations research project on SFPs must have three
important ch, acteristics. First, it should be longitudinal;
rate of chan, . over time needs to be measured. Second, it
should assess the impact of alternative designs in a variety of
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ecological settings. Last, at least some of the designs tested
ought to incorporate a cognitive component in order to assess
potential impact for "state of the art" programming.

The operation research project proposed here would be of a
3- to 5-year duration; would involve a wide variety of sites in
one country; and would track first graders in relation to attend-
ance, wastage, academic achievement, and nutritional status. In
addition, data on enrollment ratios would be gathered for the
length of the study. Ideally, the study il)uld monitor the first
grade cohort for the same number of years covered by the pri-
mary school curriculum. However, because the bulk of attrition
generally takes place by the end of the third grade, it is prob-
able that a shortened study period, although not preferable to
one that coincides with the primary 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, lur .h only, snack plus cognitive intervention
program, breakfast plus cognitive intervention program, lunch
plus cognitive intervention program, and cognitive intervention
program only. A "no treatment" control group would also be
included in the design.

For the cognitive intervention program to be replicable and
appropriate to a wide cross-section of teachers in developing
countries, it 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 15 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 increasingly complex and could involve
small groups of student players working independently of one
another. Of course, a modest teacher training program would be
needed to mount the flashcard pros ram.

Each of the seven treatments would be tested in four
different types of settings 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 socioeconomic status, 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 51st and 65th percentiles on each
index, whereas the "least favorable" would fall below the 20th
percentile on all indices for which the frame of reference is a
representative sample of schools within the target country. In
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operational terms, a school would be placed in a given category
lf at least 60 percent of the first graders fell within the
specified ranges and if the majority of the remaining students
fell within +10 percentile units of the specified ranges.

The socioeconomic status index would be constructed to
include family income; education of father; 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 qualifica-
tions 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, lighting, 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 school. The nutritional status index
would be a simple comparative measure of weight for height.

In Table. 3, characteristics of the various ecological
settings and the distribution of treatment programs are summar-
ized. 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 ensure an appropriate mix of rural and
urban schools as well as an adequate number of first grade
subjects. Each cell in Table 3 will include one urban school;
the remainder will be rural. A sample of this size will also
facilitate comparisons of impact on the basis of program expos-
ure (i.e., the number of days the program was actually in opera-
tion 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 because of
the longitudinal nature of the study and the need to have a
reasonable number of subjects in the study's concluding phase.

It is recommended that both the breakfast and lunch pro-
grams be designed, insofar as possible, to provide students with
approximately 30 percent of their minimum daily nutritional
requirements. This may well involve the supplementation of
donated commodities. The snack ration should contain approxi-
mately 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 the students should 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.
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Tabli 3. Sample Construction of Operations Research Project on SFP Impact

Setting

Percentile
Rankings on
All 3 Indices

Snack
Only

Breakfast
Only

Lunch
Only

Snack +
Cognitive
Treatment

Breakfast
+Cognitive
Treatment

Lunch +
Cognitive
Treatment

Cognitive
Treatment

Only
No

Treatment Total

Most Favorable 51st-65th 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 3 24

Most Unfavorable Below 20th 3 3 3 3 3 3 3 3 24

I

TOT A/S 11 11 11 11 11 11 11 11 88
l0
NJ

I
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In Section 2 of this report, the path analysis techniques
used by the Checchi team in its three-country study of SFPs were
reviewed. It was noted that a strength of this approach is that
it provides a framework for testing the *fit" between the assump-
tions 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 eco-
logical setting in which it was tested. Comparisons will also
have to be made that point up differences in impact 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).

Table 4 provides the results of an analysis of several of
the probing hypotheses rslated to each of the three issues pro-
posed for consideration. The analysis includes 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 com-
plexity of the proposed operations research project, as well as
the wealth of invaluable information that would be generated
through such an effort.

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--is resolved in a way that results in a positive
sum game where all parties gain. With school feeding programs,
this dilemma is minimized, because it is one of a relatively
small number of programs that can satisfy objectives of a broad
range of constituencies, from the U.S. farmer to the developing
country planner. As such, it appears to be the embodiment of
win-win gamesmanship. Every effort must be made to assure
ourselves and our developing country 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.
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Table 4. Selected Examples of Probing Hypotheses
ror an Operations Research Project on School Feeding Programs

Probing Hypotheses
Independent
Variables

Intervening
Variables

Dependent
Variables

Operational
Definitions Instrumentation Comments

1) Do SFPs lead to positive
changes in school enrollment
ration? 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?

10.

SFP (presence or
absence)

SFP (intervention
mode)

SFP (efficiency)

Nutritional status

Nutrition-related
vulnerability

Student background
factors

School background
factors

School enroll- a) SFP P snack, break-
ment ratio fast, or lunch program

served in school
using a combination of
donated commodities
and locally purchased
products, or relying
solely on one or the
other. Breakfasts or
lunches provide

approximately 30
percent of MDR; snacks
offer half this
amount.

b) School enrollment
ratio - the proportion
of students in a
specified age cohort
who are currently
enrolled in school.

c) Nutrition- related
vulnerability P
children at or below
the 90th percentile of
weight-for-height or
height-for-age norms
and children from
families with one or
more of the following
characteristics:
rural and landless,
one or both parents
absent, economically
marginal (below the
30th percentile in
real income), ethnic
minority.

SFP intervention
mode - one of the
following: braakfast
only; lunch only;
snack only; and each

a) SFP Control
Sheet: to monitor
content, frequency,
and participation
in SFP.

b) Census Form:
to determine size
of cohort.

c) Enrollment Data
Sheet: to derive
data on school en-
rollment from which
enrollment ratios
can be calculated.

d) Student Case
History Form: to
assess the student
background factors
and degree of
nuitrition-related
vulnerability.

e) School Back-
ground Factor Scale
to record and
assess teacher
qualifications and
school plant
adequacy.

f) Student Height-
Weight Chart:
form to monitor
changes in weight-
for-height over
time. Nutritional
status comparison
of weight-for-
height with locally
or internationally
accepted norms.

Changes in school
enrollment ratios
will be correlated
with each of the
following variables:
type of SFP:

nutritional status
of students; degree
of nutrition-related
vulnerability;
student background
factors school
background factors
nutritional status
changes within
students and SFP
efficiency and
intervention mode.
These correlations
will be derived

periodically
throughout the
study period
commencing with
a baseline measure
administered to
first graders.

Regression analysis
will be used to
identify the
proportion of
variance attributable
to each of the

independent and
intervening
variables.
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Table 4. Selected Examples of Probing Hypotheses

For an Operations Research Project on School Feeding Programs (cbnt.)

Probing Hypotheses

Independent
Variables

Intervening
Variables

Dependent
Variables

Operational
Definitions Instrumentation Comments

1. (cont.)

1 0

of the above combined
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

No. of program days
No. of school days

g) Student Back-
ground Factors
Scale: sex of
student; family SRS
as reflected by the
education of child's
father and mother;
physical character-
istics of the family
dwelling; and absence
or presence of
targeted possesions
incliiping a radio,

bd, and chair;
student IQ as
measured by Paven.

h) School back-
ground Factors
Scale: qualifica-
tions of teaching
staff (e.g., highest
grade completed;
number of years
teachingl; school plant
adequacy as measured
by ratio of total
enrollment to number
of desks and books;
occupancy per square
foot of space rnd
adequacy of illumina-
tion; pupil-teacher
ratio and average
wastage rate between
first and last year of
primary cycle.
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Table 4. Selected Examples of Probing Hypotheses
For an Operations Research Project on School Feeding Programs (cont.)

Probing Hypotheses
Independent
Variables

Intervening
Variables

Dependent
Variables

Operational
Definitions Instrumentation Comments

2) Do SFPs lead to improve-
ments 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?

3) Do SFPs lead to
reductirns in the wastage
-rate? 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 SFPs particularly

effective in reduciAg the
wastage rate among students
deemed to be most vulnerable
to nutrition-related

problems?

4) Do SFPs contribute to
a student's increased ability
to engage in cognitive
processes closely associated
with learning? 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

SFP (presence or
absence)

SFP (intervention
mode)

SFP (efficiency)

SFP (presence or
absence)

SFP (intervention
mode)

SFP (efficiency)

SFP (presence or
absence)

SFP (intervention
mode)

SFP (efficiency)

Nutritional status School

attendance
Nutrition-related rate
vulnerability

Student background
factors

School

background factors

Nutritional status Wastage rate

Nutrition-related
vulnerability

Student background
factors

School background
factors

Nutritional status Cognitive

Nutrition-related
vulnerability

Student background
factors

School background
factors

School attendance
rate = average daily
attendance for 50
preselected days.
Days preselected
would not be

contiguous to a week-
end, holiday, or
vacation period and
would be seasonally
stratified.

See #1 for other
terms.

Wastage rate for
a primary school

curriculum of 5 years =
Number of students

enrolled in the fifth
grade in y5 divided
by the number of
students who entered
first grade in yl,
where yl = base year
+ 5. Intermediate
wastage rates can be
calculated for y2 - 4
using this same
approach.

Cognitive development
development = ability to concen-

trate and attend to
instruction; ability
to retain information
in the short- and

long-term; ability to
integrate stimuli and
information obtained
through various
sensory modes.

All instruments
noted in #1 and
Student Attendance
Form to record
attendance as well
as enrollment on
preselected days.

See #1

Scale of Ability
to Attend to
Instruction*:
Students are indi-
vidually given
sequences of
directives and
tested on their
ability to follow
directions of
increasing length
and complexity.
Example: Put the
ball on the book
(two behavioral
steps, no qualifiers)

Changes in
attendance will
be correlated
with the same
variables and
analyzed in the
same manner as
described in #1.

Changes in
wastage rate
(y2-y5) will
be correlated
with the same
variables and
analyzed in the
same manner as
described in #1.

Test scores will
be correlated with
with each other as
well as with the
same variables and
analyzed in the
same manner as
described in #1.

* Tests to be
specially developed
for this project.



Table 4. Selected Examples of Probing Hypotheses
For an Operations Research Project on School Feeding Programs (cont.)

Probing Hypotheses

Independent
Variables

Intervening
Variables

Dependent
variables

Operational
Definitions Instrumentation Comments

4) (Cont.)

development among students
deemed to be most vulnerable
to nutrition-related
problems?

111

Put the red ball on
the book (two
behavioral steps,
one qualifier). Put
the zed ball on the
blue book (two
behavioral steps,
two qualifiers).

Short-term Memeory
Test*: An individually
administered test in
which students are
asked to duplicate
number, word, and
picture sequences
presented by tester.

Long-term Memory
Test*: Essentially
the same test as
above except that
students duplicate
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 coordination
difficulties do not
influence assessment.
If these adjustments
are made, this
instrument will
measure foresight,
ability to plan,
attention, and inter-
sensory capacity.

See also intrumen-
tation on items #1-?. 1 1 '



Table 4. Selected Examples of Probing Hypotheses
For an Operations Research Project on School Feeding Programs (cont.)

Probing Hypotheses
Independent
Variables

Intervening
Variables

Dependent
Variables

Operational
Definitions Instrumentation Comments

5) Do SFPs contribute to
improvements in student
academic performance? What
are the characteristics of
those students whose
academic peformance appears
to benefit from the presence
of an SFP? Are SFPs
effective in improving
the academic peformance
of students deemed co be
most vulnerable to
nutrition-related problems?

6) For what segments of
the school population is
improvement in nutritional
status a necessary and/or
sufficient condition for
improved cognitive
development and 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?

I
j_ G c)

SFP (presence or
absence)

SFP (intervention
mode)

SFP (efficiency)

Nutritional status

Alleviation of
temporary hunger

Nutritional
status

Nutrition-related
vulnerability

Student background
factors

School background
factors

Student background
factors

School background
factors

Student

academic
performance

Level of
cognitive

development

Student

Academic.

performance

Student academic
performance = ability
ability to perform
essential school-
related tasks as
evidenced by scores on
standardized tests
and normal progress
through a school
system (i.e, 1
year of academic
credit for each year
spent in school)

See #4 and #5

Boehm Test of Basic
Concepts for first
and second graders:
math and vocabulary
portion of test
similar to Stanford
or Metropolitan
Achievement Tests
(i.e., instrument
with multilevels)
adapted for local
use.

See also
instrumentation in
items #1-4.

See #4 and 05

Food Consumption
Habits Inventory:
record designed
to measure food
intake of students
over a 24-hour

period. It is
especially sensitive
to the quantity of
food consumed prior
to participation in
an SFP by recording
time and level of
intake.

Changes in school
performance as
measured by
appropriate achieve-
ment test and
academic progress
will be correlated

and analyzed in the
same manner as
described in 41.
The Boehm Test of
Basic Concepts

measures essential
concepts needed by
children to cope
with classroom
instruction. It

correlates highly
with a child's
ability to learn
reading and math/
facts. It contains
50 basic relational
concepts (e.g.,

same/different,
right /left; more/
less: first/last).

Ctianges in

nutritional status
will be correlated
with changes in
cognitive develop-
ment and academic
achievement. These
changes will be
derived periodically
over life of study,
commencing with a
baseline measure.
Likewise, presence
or absence of hunger
will be correlated
with changes in

00



Table 4. Selected Examples of Probing Hypotheses
For an Operations Research Project on School Feeding Programs (cont.)

Probing Hypotheses

Independent
Variables

Intervening
Variables

Dependent
Variables

Operational
Definitions Instrumentation Comments

6) (Cont.)

7) In what settings would SFP intervention

breakfast, lunch, snack, or mode (breakfast

some combination of these only, lunch only,

feedings be most appropriate? snack only)

A) in what settings should
feeding he integrated with
a cognitively oriented
intervention?

SFP efficiency

VP intervention
mode (breakfast
only, snack only,
lunch only, or any
of the above
plus cognitive

intervention)

SFP efficiency

Student background
factors

School background
factors

Student
enrollment
ratios

School atten-
dance rate

Nutritional
status

Level of
cognitive
development

Student
academic
performance

See items #1 - #5.

Student background School enroll- Same as previous
factors ment ratios item

School
attendance

Level of

cognitive
development

Student
academic
performance

Nutritional
status

See item #1 for
descriptions of SFP
Control Sheet,
Census Form, Enroll-
ment Data Sheet,
Student Case History
Form, School Beek-
ground Factors
Scale, and Student
Background Factors
Scale, and see items
#4 and #5 for
remaining
instrumentation.

Same as previous
item

student academic
performance.

Regression analysis
will be used to
identify the pro-
portion of variance
attributable to each
independent and
intervening variable.

SFP intervention
mode will be
correlated with
each of the
dependent variables
while controlling for
the intervening
variables.
Regression analysis
will be used to
identify the
proportion of
variance
attributable to
each intervening
variable.

Same as previous
item
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