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I. INTRODUCTION

The School Breakfast Program (SBP), authorized by the Child Nutrition Act of 1966, started

as a pilot program to provide funding for school breakfasts in poor areas and areas where children

had to travel great distances to school. The intent was to provide a nutritious breakfast to children

who might otherwise not receive one. The importance of a nutritious breakfast is supported by

several studies that have linked breakfast to improved dietary status and enhanced school

performance. More recent research suggests that providing school breakfasts to low-income children

is associated with the greater likelihood of eating a substantive breakfast, improved school

attendance, and decreased tardiness (Po llitt and Mathews 1998; and Briefel et al. 1999). Less is

known about the effects of school breakfasts on children's cognitive functioning and academic

achievement, although some studies suggest that school breakfasts may lead to improvements in

these outcomes (Briefel et al. 1999).

In response to the body of evidence suggesting that school breakfasts provide dietary and

educational benefits, many observers have urged that school breakfasts be, more widely available.

Within this context, Congress passed Section 109 of the William F. Goodling Child Nutrition Act

of 1998 (P.L. 105-336). This authorizes the Secretary of Agriculture, through the Food and

Nutrition Service (FNS), U.S. Department of Agriculture (USDA), to conduct a demonstration and

evaluation that will rigorously assess the effects of the Universal-Free School Breakfast Program

(USBP) on program participation and a broad range of student outcomes, including academic

achievement, school attendance and tardiness, classroom behavior and attentiveness, and dietary

status.
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A. THE USBP DEMONSTRATION AND EVALUATION

The Child Nutrition Act of 1998 authorized demonstration pilot projects in up to six school food

authorities (SFAs) and a rigorous evaluation to assess the effects of providing free school breakfasts

to elementary school children. The evaluation is to address four main research objectives:

1 Determine the effect that participation by elementary schools in the USBP pilot projects
has on student participation in the breakfast program, on the costs to the federal
government in increases in funding for reimbursing program meals, and on simplifying
paperwork the schools must complete and other administrative procedural participation
requirements

2. Assess the effects of the USBP in elementary schools on selected student outcomes,
including academic achievement, school attendance and tardiness, classroom behavior
and discipline, and dietary intakes over the course of a day

3. Compare the characteristics and outcomes of USBP participants with those of
nonparticipating children

4. Compare the characteristics and outcomes of USBP participants with children
participating in the regular SBP

FNS has contracted with Mathematica Policy Research, Inc. to develop a comprehensive,

rigorous study design for evaluating the USBP pilot programs. This report describes the evaluation

strategy, which includes a methodologically rigorous design, a well-defined set of outcome variables,

and data collection plans comprehensive enough to allow the gathering of evidence on program

effectiveness.

The evaluation strategy is a randomized design: it first pairs schools, then randomly assigns

each of the schools in each pair to either a treatment (USBP) or control (regular SBP) group. Next,

samples of students are drawn from each school. The evaluation plan involves a wide range of data

collection activities, including the collection of school administrative data, surveys of students and

their parents, extraction of school records data, administration of cognitive tests and student

2 15



achievement tests, and site visits. Because the actual school districts applying for the demonstration

are unknown at this time, the design considers two possible sample sizes for the number of schools.

The first version assumes student achievement data will be available at two or more points in time

for sampled students from tests routinely administered by the school districts chosen for the study.

The second version would use district-administered achievement tests to supply baseline data and

would obtain follow-up data on student achievement through tests administered by the evaluation

contractor. In addition, because it is uncertain whether the demonstration will start in September

2000 or in January 2001, the design includes an option to conduct a preimplementation survey of

students' parents. This survey would only be conducted if demonstration implementation is delayed

until January 2001.

B. CHALLENGES TO THE USBP EVALUATION

Several challenges to the USBP evaluation must be addressed if the design is to yield valid and

policy-relevant evidence on the effects of providing free school breakfasts to elementary school

children. One challenge warrants special attention: whether, given the resources available for the

demonstration and evaluation, the preferred design has the statistical precision to estimate impacts

on student outcomes, especially student achievement. Because the USBP is generally considered

an intervention at the school level, the preferred approach to evaluating the program is to use schools

as the unit of assignment. Even under the best available designs, however, the probability of being

able to detect policy-relevant effects is limited by how many schools the evaluation resources can

serve.
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Precision levels obtainable in the experimental-based evaluation strategy using schools as the

unit of assignment are limited for two reasons: (1) the majority of students do not change breakfast

program participation status (the "dilution" effect), and (2) variation exists between schools.

1. The "Dilution" Effect

The majority of students at the participating schools are unlikely to start receiving school

breakfasts under the USBP. Many of them--on average 25 or 30 percent--will already be

participating in the regular SBP, and it is expected that they will continue to receive breakfast under

the USBP. The introduction of free school breakfasts is not likely to substantially affect their

outcomes. Among the other students, a significant number will choose not to start eating a school

breakfast, even if it is now free, because their families will continue to provide breakfast at home or

for other reasons. The precision calculations are based on an assumption that the increase in school

breakfast participation will be approximately 25 percentage points (from 30 to 55 percent). In the

experimental versus control comparisons, which are the essence of the full application of the

experimental design, the effects of school breakfast on those 25 percent that are new participants are

diluted by the 75 percent of students whose participation is not changed.'

The design report outlines two possible approaches to dealing with this problem. The first is

to conduct a preimplementation survey at the schools to identify the children most likely to

'Based on the information available, the 25 percent increase in participation represents a
reasonable assumption. However, if FNS or others can supply information supporting a higher
assumption, this would lower the estimates of minimum detectable effects. The effects are
proportional--with a 50 percentage point rather than a 25 percentage point increase in participation,
minimum effect sizes would be divided by 2. However, given that the program is likely to attract
additional participants who previously did not choose to eat a school breakfast, many of whom may
already be eating a nutritious breakfast at home, it is possible that program impacts may be smaller
with large increases in participation. If so, even though the statistical precision of the evaluation
design increases with larger increases in participation, the policy-relevant program impacts may be
smaller than those reported currently in the literature.
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participate and focus the analysis on those students. The second is to use analysis approaches that

are not based directly on the experimental design. In particular, such nonexperimental methods

would take advantage in the analysis of the fact that one can observe which students actually

participate in the USBP, thus making it possible to sharpen the comparisons in the analysis (though

at the cost of losing some advantages of the pure experimental design)."

2. Variation Between Schools

The other main problem that limits the precision in the currently planned demonstration is that,

even with pairing of schools prior to randomization, there are likely to be significant differences

between the schools. This variation tends to confound the analysis, because it is correlated with

treatment status. For instance, if the treatment school in one of the school pairs happens to have

children with relatively high nutrient intakes, the treatment group as a whole will reflect this, making

it difficult to disentangle school differences from the effects of the USBP.

For a given number of schools, adding more children per school to the design has only limited

effects in solving this problem. Even if data were available on all the children in a school and,

hence, the evaluation could measure the school means perfectly, there would still only be a limited

number of school observations with which to estimate treatment effects.

'Another possible approach to dealing with the dilution problem would be to require all SFAs
participating in the demonstration to essentially enforce student participation by offering an intensive
treatment in which all students would receive a breakfast in their classrooms, with no options for not
participating. After careful consideration of this approach, this option is not recommended because
of two significant research risks associated with it. First, it is unlikely that most of the SFAs
applying for the program would agree to operate this variant of the USBP. Second, even if they did
agree, many of the students forced to participate might throw their breakfasts away, thus, the
intended effects of the intensive treatment and possibly leading to incorrect analysis inferences.



The evaluation design presented in this report addresses this main challenge to the evaluation,

as well as the many other measurement and data collection challenges inherent to an evaluation of

this magnitude.

C. OVERVIEW OF THE REPORT

The rest of the report is organized in four parts and provides a detailed strategy for evaluating

the USBP pilot projects. The rest of Part 1 provides background information, describes the SBP,

summarizes the literature on breakfast and learning, and discusses the rationale for the USBP. It also

identifies the requirements of the demonstration and evaluation, provides a conceptual framework

of how participation in a USBP may affect student outcomes, and provides an overview of the full

set of evaluation design components.

Part 2 describes the design for the impact study. First, it identifies research questions to be

addressed and the hypotheses to be tested; then, it discusses outcomes and the measures that will be

used to assess program effectiveness. It describes the approach for evaluating the USBP

demonstration programs, discusses evaluation and sampling design issues and strategies, presents

an analysis plan for assessing program impacts, and describes data collection plans.

Part 3 presents the approach for conducting the implementation study of the USBP pilot

projects. It describes study topics and research questions and outlines plans for process data

collection. Also described are analysis strategies for assessing program implementation and whether

the goals of administrative simplification are being met.

Part 4 provides an assessment of the feasibility of implementing the preferred evaluation design.

It reviews the statistical precision achieved, provides an estimate of the demonstration costs, and

identifies strengths and weaknesses, as well as risks.



II. BACKGROUND

In order to develop a design that results in an evaluation fully responsive to the needs of the

Secretary of Agriculture and Congress, it is important to be clear about the demonstration and

evaluation requirements specified in the legislation authorizing the Universal-Free School Breakfast

Program (USBP) pilot projects. This chapter provides background information for the USBP

demonstration and evaluation. Section A describes the School Breakfast Program (SBP), while

Section B summarizes the literature on breakfast consumption and student learning. Section C

provides the rationale for the USBP demonstration. Section D identifies and discusses

demonstration and evaluation requirements. Section E describes a conceptual framework of how

a universal-free school breakfast program would affect students and schools. Finally, Section F

provides an overview of the evaluation components.

A. OVERVIEW OF THE SCHOOL BREAKFAST PROGRAM

The SBP is a federal program that provides states with cash assistance (and commodities) for

breakfast programs in schools. It is administered at the federal level by the Food and Nutrition

Service (FNS). State education agencies and local school food authorities (SFAs) administer the

program at the local level. Originally, it was a pilot program that targeted children from low-income

school districts. With the 1975 amendments to the Child Nutrition Act of 1966, the SBP became

permanent. The objective of Congress was to make the program available in all schools where it was

needed, to provide adequate nutrition for children in attendance. Congress passed the 1989 Child

Nutrition Act to expand the availability of the SBP, requiring the Secretary of Agriculture to award

start-up funding (ranging from $3 to $5 million per school district) to states wishing to implement
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the SBP in schools with a large proportion of children from low-income households (Kennedy and

Davis 1998).

All public and (nonprofit) private elementary and secondary schools in the United States are

eligible to participate in the SBP. To participate, schools must make breakfasts available to all

students, and the breakfasts must meet federal nutrition standards. SBP breakfasts are required to

provide approximately one-fourth of the Recommended Dietary Allowance (RDA) for food energy

and other important nutrients over a period of time (protein, calcium, iron, vitamin A, and vitamin

C). In addition, regulations now require that all school meals meet the recommendations of the 1995

Dietary Guidelines for Americans (U.S. Department of Agriculture and U.S. Department of Health

and Human Services 1995))

To achieve both the RDA and the Dietary Guidelines standards, schools may use several

methods for planning menus. One way is to prepare meals using food-based menu planning.' A

school breakfast using the food-based menu planning approach must contain, at a minimum, the

following food components:

A serving of fluid (whole or low-fat) milk served as a beverage or on cereal or used in
part for each purpose

A serving of fruit or vegetable or both, or undiluted fruit or vegetable juice

Two servings from one of the following components-- bread/bread alternate or
meat/meat alternate. Alternatively, there can be one serving from each component.

'The applicable recommendations of the Dietary Guidelines are to (1) eat a variety of foods; (2)
limit total fat to 30 percent of calories; (3) limit saturated fat to less than 10 percent of calories; (4)
choose a diet low in cholesterol; (5) choose a diet with plenty of vegetables, fruits, and grain
products; (6) use salt and sodium in moderation; and (7) eat a diet rich in dietary fiber.

'The other two methods are nutrient standard menu planning and assisted nutrient standard menu
planning.

8
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The USDA subsidizes schools for each eligible breakfast served. Schools submit a claim to

their SFA, which submits a claim to the state agency; the state agency then submits claims to the

USDA. The USDA reimburses the state, which in turn reimburses the local SFA, and then schools.

The cash reimbursements vary according to whether students qualify for free, reduced-price, or full-

price meals. To be eligible for free meals, students must have a family income less than or equal to

130 percent of the poverty level. To be eligible for reduced-price meals, students must have a family

income between 130 and 185 percent of the poverty level. Those with family income levels greater

than 185 percent of poverty pay full price (which is actually less than market price). For the 1999-

2000 school year, the reimbursement in "non-severe-needs" schools (schools that do not have a large

proportion of needy individuals) in the contiguous United States is $1.09 for free breakfasts, $0.79

for reduced-price breakfasts, and $0.21 for full-price breakfasts. For schools with a large proportion

of needy individuals ("severe-needs" schools), reimbursements are $0.20 higher for free and reduced-

price breakfasts.'

SBP participation grew rapidly from 1970 to 1980, but more modestly through the 1980s

(Kennedy and Davis 1998). Participation has grown dramatically over the past decade. The number

of schools offering the SBP increased from 46,100 in fiscal year 1991 to 68,718 in fiscal year 1997,

an increase of almost 50 percent. It is estimated that nearly three-quarters of schools that offer a

school lunch also offer breakfast (Marcotte 1999).

B. EFFECTS OF BREAKFAST CONSUMPTION ON CHILDREN'S LEARNING:
A SUMMARY OF THE LITERATURE

Existing literature suggests a relationship between eating breakfast on the one hand and

improved dietary status and enhanced cognitive performance, on the other. Although the studies

'Reimbursement rates for all meals are higher in Alaska and Hawaii.
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suggest positive educational benefits, none of the studies has been able to conclude definitively that

participation in the SBP (or USBP) causes improvements in either long- or short-term cognition and

school performance. The inconclusive findings reflect limitations in the studies undertaken, such

as using unreliable measures of breakfast participation and school performance or the use of

nonexperimental pre-post or comparison group designs that do not adequately control for selection

effects.

The rest of this section summarizes the literature. It is organized around three issues: (1) the

link between nutrition and cognitive development of children; (2) the contribution of breakfast to

children's dietary intake and behavioral and cognitive development; and (3) the relationship between

school breakfasts, dietary status, cognition, and achievement.

1. Nutrition and Cognitive Development

There is an extensive literature documenting the long-term effects of inadequate nutrient intakes

in developing countries and a more limited literature on developed countries such as the United

States. Early research focused on severe protein-energy malnutrition. Permanent structural damage

to the brain has been attributed to the extremely detrimental effects of severe undernutrition (Brown

and Pollitt 1996)--a level of malnutrition that is almost never seen in the United States.

The literature on developed countries has focused primarily on the effects of mild to moderate

undernutrition. In the United States, mild to moderate undernutrition is most often seen among

infants and young children, in the form of low birth weight, intrauterine growth retardation (small

size for gestational age), or "failure to thrive" in the period after birth. Although these problems are

not confined to poor families, they are strongly associated with poverty. In addition, low height for

age (stunting) and low weight for height (wasting) are more prevalent in the United States among
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poor children than nonpoor children, and they are particularly prevalent among those who are

persistently poor (Miller and Korenman 1994).

Much of the early research attributed the detrimental effects of undernutrition to permanent

structural damage to the brain during the critical growth periods of pregnancy and the first year of

life, when brain growth is most rapid (Brown and Pollitt 1996). There is considerable evidence of

long-term effects of low birth weight on cognitive development; lower birth weights are associated

with more severe cognitive impairments (Hack et al. 1995). Recent studies, however, suggest that

important aspects of cognitive development occur both before and after periods of rapid brain

growth, suggesting that neurological damage from undernutrition may occur at other times as well.

Other research explores the hypothesis of "functional isolation" (Levitsky 1979), which posits

that undernourishment leads to poor motor development and lower activity levels and

responsiveness. Lower activity levels, in turn, reduce young children's exploration of their

environment and the stimulation they receive from caretakers; as a result, they experience

developmental delays. The evidence is mixed for the hypothesis that reduced activity levels are a

mediating factor in cognitive development (Meeks et al. 1995). Regardless of the cause, there is

evidence that stunting has effects on motor and cognitive development (Wachs 1995; Simeon and

Grantham-McGregor 1990; and Pollitt et al. 1996).

Recent research also indicates that undernutrition during any period of childhood, even for

relatively short episodes, can have negative effects on cognitive development (Center on Hunger,

Poverty, and Nutrition Policy 1994). Studies of the effects of nutritional supplementation programs,

however, suggest that these programs may ameliorate the effects of nutritional deficits, even if the

interventions occur after the early periods of rapid brain growth (Pollitt et al. 1996).
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Recent studies highlight the relationship between hunger and psychosocial functioning of

children. Researchers from the Community Childhood Hunger Identification Project (CCHIP) found

that children who were either hungry or at risk of being hungry were twice as likely as nonhungry

children to be classified as having impaired psychosocial functioning (Murphy et al. 1998(a)). At

school, hungry children are more likely than nonhungry children to be irritable, anxious, and

aggressive; they also are more likely to be absent from or late to school.

2. Eating Breakfast, Daily Nutrient Intake, and Behavioral and Cognitive Development

Studies that focus on the role of breakfast typically examine its contribution to daily nutrient

intakes or its relationship to the likelihood of satisfying dietary standards. Although these studies

vary greatly in the study populations and data sets used, a consistent finding of the studies is that

breakfast makes a significant contribution to nutrient intake over 24 hours. For children, analysis

of data from the first National Evaluation of the School Nutrition Program showed that eating

breakfast was significantly and positively related to the daily intake of all nutrients examined

(Devaney and Fraker 1989). Later studies of breakfast consumption patterns of children also found

that total daily intakes of food energy and other nutrients were significantly lower for children who

did not consume breakfast, compared with children who did consume breakfast, and that children

who skipped breakfast did not make up the difference in nutrient intakes at other meals (Nicklas et

al. 1993; and Sampson et al. 1995). Similar findings are reported by other studies of breakfast

consumption, most notably those based on data from the Bogalusa Heart Study. These studies

examined trends in eating breakfast and the nutrient contribution of breakfast, and concluded that

breakfasts, especially those containing ready-to-eat cereals, have a significant impact on the

nutritional quality of diets of children and young adults ( Nicklas et al. 1998).



Evidence on the effects of eating breakfast generally indicates improved short-term cognitive

performance. A thoughtful review of studies of breakfast consumption concluded that eating

breakfast appears to improve performance on specific cognitive tasks involving memory, although

significant shortcomings of many studies are noted (Pollitt and Mathews 1998). The effects of

eating breakfast on performance on cognitive tests appear even more pronounced after a period of

fasting and for more vulnerable subgroups of children, such as those that are nutritionally at risk

(Simeon and Grantham-McGregor 1989; and Pollitt et al. 1998). Long-term assessments of

breakfast omission and cognitive function have not been conducted (Pollitt and Mathews 1998).

3. School Breakfasts, Dietary Status, and School Performance and Achievement

Several studies have been done on the effects of the SBP on students' dietary intake; these

studies have found that the SBP has been successful in improving the nutrient intake of program

participants, particularly of low-income children. Some studies have examined the effects of

breakfast program participation on school-related outcomes such as student achievement, cognition,

attendance, and psychosocial measures. These studies have generally found that participation is

linked with higher attendance; less is known about the effects of the breakfast program on students'

cognition and academic achievement. Moreover, the studies have suffered from various

methodological limitations, so the question of how a USBP would influence children's school-

related outcomes remains open.

a. Effects of School Breakfasts on Students' Dietary Status

School breakfasts must be substantial to supply significant amounts of nutrients to children.

Regulation requires that school breakfasts provide approximately one-fourth of the RDA for

important nutrients. A study of meals offered by the SBP during spring 1992 found that most school
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breakfasts were relatively simple, typically made up of a few choices from the bread or bread

alternate food group and a choice from the fruit, vegetable, or juice food groups (Burghardt et al.

1995). School breakfasts rely heavily on breads and ready-to-eat cereals.

Studies of dietary intake of students indicate that the SBP is generally successful at meeting the

program goal of providing a nutritious breakfast to children who might not otherwise receive one.

A recent study of breakfast consumption found that the percentage of students eating a "robust"

breakfast (intake of food energy greater than 10 percent of the RDA) is higher for low-income

students attending schools with the SBP than for similar students attending schools without the SBP

(Devaney and Stuart 1998). In addition, findings from the first School Nutrition Dietary Assessment

Study (SNDA-1) showed that SBP participants had significantly higher intakes of food energy,

protein, thiamin, riboflavin, phosphorus, magnesium, and calcium than nonparticipants (Devaney

et al. 1995; and Ponza et al. 1997). Other studies also document increased intakes of key nutrients

for students eating school breakfasts (Devaney and Fraker 1989).

b. Effects of School Breakfast on Attendance and Tardiness

USBP participation is associated with higher rates of attendance (Abell Foundation 1998; Cook

et al. 1996; Jacoby et al. 1996; Meyers et al. 1989; Murphy et al. 1998a, 1999; and Powell et al.

1998). Several studies also found that participation is associated with declines in tardiness (Abell

Foundation 1998; Cook et al. 1996; Meyers et al. 1989; Murphy et al. 1998b, and Murphy et al.

1999). The size of these effects is moderate, and some of the studies either did not conduct

significance tests or had relatively small samples and did not find the effects to be statistically

significant. However, since the findings are shared by many studies, based on different samples and

using different methodologies, the overall finding that breakfast program participation leads to



higher attendance and less tardiness is credible. This conclusion is shared by the most recent major

review of this literature prior to the current project (Pollitt and Mathews 1998).

c. Effects of School Breakfast on Cognition and Academic Achievement

The estimated effects of participation in school breakfast programs on academic achievement

have been mixed in previous studies. Meyers et al. (1989) found the largest effects, with

participation in the regular SBP estimated to lead to a significant increase of 10 percent of a standard

deviation in a child's battery score on the Comprehensive Test of Basic Skills (CTBS). Even this

study, however, failed to find statistically significant effects of participation on the subtests that

make up the CTBS: participation was estimated to have positive, but not significant, effects on

language and math subtest scores, and essentially no effect on the reading subtest score.

Two other studies of USBP programs in the United States are relevant. Murphy et al. (1998a)

did not examine test scores but found that USBP participation in two large eastern cities was

positively and significantly related to students' math grades. In addition, Wahlstrom et al. (1997)

presented data on mean test scores before and after USBP implementation in several USBP and

comparison schools in Minnesota. However, this study conducted no significance tests and made

no claims about the implications of these data with respect to the effects of the USBP on academic

achievement.'

Finally, a few studies have also examined the effects of breakfast program participation on

other, related outcomes. Murphy et al. (1999) and Wahlstrom et al. (1997) found that being in a

USBP school was associated with decreases in nurse visits and improvements in teacher and parent

'Other studies (Powell et al. 1998; Chandler et al. 1995, and Jacoby et al. 1996) also have
examined the effects of breakfast program participation on student academic achievement. However,
because these studies are of students in developing countries, they are of limited relevance to U.S.
students.
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perceptions of the learning environment in school (although these relationships were not statistically

significant). Murphy et al. (1998b) and Murphy et al. (1999) found that USBP participation was

significantly associated with children's psychosocial outcomes, arguing that the program led to

lower levels of such symptoms as anxiety, hyperactivity, childhood depression, and psychosocial

dysfunction.

d. Methodological Issues

Several design and methodological issues are important for understanding the existing evidence

on the effects of school breakfasts on school outcomes and planning for a rigorous, definitive

evaluation of the USBP. These issues are:

Limited Attention Devoted to Any One Outcome. Only a relatively small number of
studies have examined the effects of school breakfasts on any given outcome (except for
attendance/tardiness).

Differences in the Breakfast Program Interventions. Previous studies have examined
different types of breakfast programs serving specific populations. Their applicability
to implementing a USBP is uncertain.

Nonexperimental Designs. Most of the studies used nonexperimental designs that were
potentially subject to selection bias.

Small Sample. Sizes and Inappropriate Statistical Tests of Significance. Existing
studies often analyzed small samples of both students and schools, and most did not
adequately account for their clustered samples in their significance testing.

Each of these issues is discussed below.

Relatively Small Number of Studies Have Been Conducted on School Outcomes.

Compared with the number of studies examining the effects of eating breakfast on behavioral and

cognitive development or the general link between nutrition and cognitive development, a relatively

small number of studies examined the effects of school breakfasts on these outcomes. For example,

only two studies of the SBP examined, how participation influenced achievement test scores, and no
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studies of the SBP focused on short-term cognitive outcomes. Similarly, two studies examined

students' psychosocial outcomes, and another two focused on students' visits to the school nurse.

Given some of the methodological limitations of these studies, the fact that they are also few in

number makes drawing definitive conclusions from them difficult.

Differences in the Program Interventions. An important consideration is that breakfast

feeding programs (and their evaluations) vary considerably in the populations served and the

intervention provided. Many of the existing studies focus on breakfasts provided to children in

developing countries (Chandler et al. 1995; Jacoby et al. 1996; and Powell et al. 1998). Although

these studies provide useful information, one cannot necessarily infer the effects of participation in

the SBP on the basis of the estimated effects of the Jamaican or Peruvian school breakfast programs.

Even those studies of the SBP vary from what might be expected from a USBP. One of the

strongest studies--the study of the impacts of introducing a SBP in Lawrence, Massachusetts

(Meyers et al. 1989)--compared outcomes among low-income students after the SBP program was

implemented with outcomes before the SBP. It is not clear whether the effects of participating in

a USBP, which is most likely to be implemented in a school already operating the SBP, would be

the same as the effects of participating in the regular SBP.

Nonexperimental Design. Existing studies of the SBP have used nonexperimental designs:

individual students (or schools) chose on their own whether or not to participate in the program.

Thus, there was no guarantee that program participants were similar to nonparticipants, and this

design necessitated controlling for relevant preexisting differences between the two groups when

measuring differences between the groups in the outcome measures. The studies controlled for the

preexisting differences in a variety of ways, although most used some sort of pre-post design among

both treatment group and control group members. However, each of these studies is subject to the
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potential criticism that its findings are driven more by the preexisting differences between

participants and nonparticipants than by the effects of the breakfast program. The internal validity

of these studies is not as great as the internal validity of the experimental studies.

Small Sample Sizes. Most of the studies used relatively small samples. For example, Murphy

et al. (1998b) analyzed a sample of 133 students in three schools, and the Abell Foundation (1998)

analyzed schoolwide data from just three USBP and three non-USBP schools. Even in studies that

used large samples of students, these students came from relatively few schools. For example,

Meyers et al. (1989) analyzed a sample of more than 1,000 students, but these students came from

just six schools within a single school district.

In principle, tests of statistical significance allow researchers to determine the extent to which

they can be confident that their estimates reflect true effects of participation rather than random

chance, and these significance tests take into account the sample sizes of students. However, when

samples of students are clustered in a small number of schools, as is true for all of these studies, the

statistical tests of significance must take the cluster effects into account. Although none of these

studies states how exactly its statistical tests of significance were conducted, it does not appear that

they accounted for school-level variance in their analyses. Given the relatively small samples of

schools in these studies, properly taking into account this correlation across different sample

members within the same school would likely have led to dramatically lower significance levels.

C. RATIONALE FOR THE USBP PILOT PROJECTS

Despite the increase in the number of schools offering the SBP, the percentage of students eating

school breakfasts is considerably lower than the comparable percentage eating school lunches.

Moreover, compared with students eating school lunches, those eating school breakfasts are more

likely to be poor and to qualify for free or reduced-price meals. One reason why participation in the
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SBP is lower than in the School Lunch Program may be the timing of the meal: breakfast is typically

served prior to the start of school, whereas lunch is provided during school hours. Because students

who participate in the SBP are more likely to be low-income, another, possibly more important

reason that there is reduced participation in the SBP, may be students' perceived stigma associated

with the use of free and reduced-price school meals.

One approach to increasing participation in the SBP is to offer breakfast free to all students,

regardless of their ability to pay for meals. It is thought that a "universal-free" school breakfast

program removes the stigma often associated with school breakfast, resulting in more children (both

poor and nonpoor) participating. It is believed that a universal-free program will result in more

children consuming nutritious breakfasts, thus allowing students to begin school with the proper

nourishment needed to learn. Better nourishment in the morning will translate into better school

performance throughout the rest of the day, but especially during mid- to late morning.

Expanding the SBP so that breakfasts are free to all students could, however, substantially

increase the cost to the federal government of subsidizing school breakfasts, should the USBP

encourage participation to the extent that its proponents believe it would. In a climate where public

resources are constrained, it is critical to know whether these expenditures are worthwhile. Key

issues are whether (1) increased participation in the SBP results in improved dietary intake, academic

performance, and related behaviors; and (2) whether the USBP meals are simply substituting for

meals that students, particularly students from nonpoor households, would otherwise eat in the

absence of the USBP.

Because of the absence of hard evidence on the effects of the USBP on student outcomes and

costs, the 1998 Child Nutrition Reauthorization Act called for a demonstration to evaluate the effects

of providing free breakfasts to elementary school children. The Act states that the Secretary shall



make grants to state agencies to conduct pilot projects in elementary schools under the jurisdiction

of not more than six school food authorities approved by the Secretary, to:

Reduce paperwork, simplify meal counting requirements, and make changes that will
increase participation in the school breakfast program

Evaluate the effect of providing free breakfasts to elementary school children, without
regard to family income, on participation, academic achievement, attendance and
tardiness, and dietary intake over the course of a day

The extent to which a universal-free breakfast both increases participation and breakfast

consumption and improves children's dietary and cognitive outcomes, and the implications for

program costs, need to be documented. The objective of the demonstration and its evaluation is to

assess the impacts of the USBP. The purpose of this report is to develop an evaluation design that

will yield valid results.

D. DEMONSTRATION AND EVALUATION REQUIREMENTS

The 1998 Child Nutrition Reauthorization Act sets a number of guidelines for the demonstration

and evaluation. Key features of the demonstration that the design must take into account, as

specified in the legislation and interpreted by FNS, are as follows:

Eligible Schools. The demonstration is restricted to elementary schools--kindergarten
through grade 6.

Number of School Food Authorities. The demonstration is to be conducted in
elementary schools in not more than six School Food Authorities (SFAs).

Selection of SFAs. The demonstration is voluntary. The USDA will invite school
districts to compete for the pilot projects by submitting applications. The Federal
Register Notice announcing the demonstration was released in early December, 1999.5
SFAs wishing to participate will request an application and submit it to their state

5See Federal Register, vol. 64, no. 233, Monday, December 6, pp. 68077-78.
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administrative agency by January 31, 2000. The application will request information
on the characteristics of schools in the SFAs. The state agency will submit nominations
to FNS of SFAs wishing to participate. These nominations must be sent to FNS by
February 15, 2000. FNS will form a selection committee. FNS is planning on selecting
the sites by April 1, 2000. SFAs will be selected so as to obtain representation of pilot
projects among urban and rural elementary schools, and among elementary schools of
varying family income levels. To permit a valid evaluation of program effects, SFAs
will need to be sufficiently large to yield an adequate number of elementary schools that
are participating and not participating in the USBP. Given the small number of SFAs
to be included (six SFAs) and the size requirements, the SFAs will need to be
purposively sampled.

Length of the Demonstration. The demonstration is to last three (successive) school
years.

Demonstration Startup. While not specified in the legislation, in order to meet
reporting requirements for the evaluation's interim report (see below), it is desirable that
the demonstration begin in school year 2000-2001 (either fall 2000 or spring 2001). It
would run through school year 2002-2003.

Emphasis on Internal Validity. The objectives of the evaluation are to assess the
impact of the USBP on student participation in the breakfast program and student
outcomes, and on the costs to the federal government in terms of increases in funding
for reimbursing program meals, as well as how it simplifies paperwork required to be
completed by the schools and other administrative procedural participation
requirements. Reflecting the limited number and purposive selection of SFAs, FNS has
indicated that priority should be placed on the evaluation objective of obtaining reliable
and defensible findings as to whether the USBP increases participation and improves
student outcomes in pilot project schools (internal validity), over the ability to
generalize results to other settings (external validity).

Timing of Evaluation Reports. At least two reports summarizing evaluation findings
are to be submitted. The final version of the evaluation's interim evaluation report will
need to be submitted in spring 2002, to inform the Act's reauthorization hearings. No
date was given for submitting the final report; however, it is likely that the final version
of the evaluation's final evaluation report will need to be submitted when the present
Act expires, at the end of September 2003.

Funding for the Demonstration and Evaluation. Congress appropriated $7 million for
the evaluation and demonstration in USDA's fiscal year 2000 budget. FNS expects that,
ultimately, approximately $13 million will be available to conduct the USBP
demonstration and evaluation.
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1. Discussion

Some possible limitations associated with the current plans for the demonstration should be

noted. They are discussed below.

a. Limitation to Six SFAs

The limitation of the demonstration to no more than six SFAs unnecessarily limits the

evaluation. Relaxing the six-SFA constraint to permit the evaluation to includemore districts could

make it easier to achieve representation of rural districts and schools without sacrificing statistical

precision. Significantly, this could be accomplished without exceeding the $13 million funding

constraint.' However, it is unlikely that the 6-SFA constraint will be changed.

b. Start Date

Starting the demonstration in fall 2000 may be difficult to achieve. FNS will need to release

an RFP and award an evaluation contract, secure OMB clearance, and recruit school districts for the

demonstration, and districts will need to secure approval from Boards of Education--all within the

next nine months. Moreover, to provide an opportunity to conduct baseline data collection from

'The six-SFA constraint was included primarily as a way to limit demonstration costs.
Demonstration costs, however, are driven largely by the number of schools, not SFAs. To be sure,
holding the number of schools in the demonstration constant, adding SFAs would increase the costs
of the evaluation, because there are fixed costs to the evaluation contractor of coordinating with the
SFA/school district to conduct random assignment and retrieve school records data, as well as the
costs of conducting the SFA director interviews. However, these costs are substantially lower than
demonstration (meal subsidy) costs for participating USBP demonstration schools. Ultimately, the
demonstration costs depend on the size of the increase in participation for the school breakfast
program resulting from the introduction of the USBP. These costs are estimated to be between
$21,000 and $32,000 per USBP school per year, assuming 490 studentsper school, an initial SBP
participation rate of 0.30, and 180 meal serving days. The low estimate is based on participation
increasing 15 percentage points (from .30 to .45) and the higher estimate based on participation
increasing 25 percentage points (from .30 to .55). Thus, demonstration meal costs for each USBP
school are expected to be between about $60,000 and $100,000 over the three-year demonstration.
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students in fall 2000 (in order to conduct a preimplementation student survey), it will be desirable

for program implementation to begin somewhat later, say, in January 2001.

2. Selecting SFAs

When selecting school districts and schools to be included in the demonstration, one would

ideally want to stratify school districts by characteristics such as region, size of district, urbanicity,

and schools containing students with varying family income levels, then randomly select SFAs from

each stratum. This approach, however, is not possible, given that, at most, six SFAs are to be

included in the demonstration. Instead, districts will need to be purposively selected.

Further, the calculations in Chapter V suggest that, to reliably estimate student outcomes, the

evaluation would need to include at least 120 schools. This implies that the evaluation will need to

include the largest districts. The evaluation would need to purposively select one, or perhaps two,

smaller "rural" districts to ensure representation of rural schools. All else the same, this approach

would reduce precision somewhat. The evaluation could compensate for this by including a couple

of larger districts, or it may be the case that the demonstration will be able to select a large

countywide school district that offers SBP to a number of rural schools within the county, if such

a county is nominated.'

There are other factors, in addition to those already mentioned, that FNS may want to consider

when selecting SFAs to participate in the demonstration. For example, FNS may want to consider

evaluation design criteria such as those that could make data collection easier and cheaper:

'Pooling" districts--grouping smaller rural districts into larger, single districts to achieve rural
representation and at the same time reach the target number of schools--was considered. However,
the legislation is fairly specific that the demonstration be conducted in no more than six SFAs, so
that is not a viable option.
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Regular Student Testing. Districts that have annual testing in every grade would be
ideal for learning about the effects of USBP on student outcomes. It would also help
if such tests were based on, or equated to, nationally administered and nationally
normalized tests like the California Achievement Test (CAT), the Iowa Test of Basic
Skills (ITBS), the Stanford Achievement Test, or the Comprehensive Test of Basic
Skills (CTBS). If the option of annual testing in every grade is not available, the next
best one would be testing in adjacent grades, such as grades 1 and 2 or 4 and 5. The
adjacent-grade tests would not have to be in the same subject, although similar subjects
are preferable.

Satisfactory Management Information System. Districts that can easily and cleanly
retrieve data on students at the individual level, as well as data on specific schools,
would contribute more to the evaluation than districts with less effective information
systems, and would reduce the burden on schools, teachers, and parents to provide
important data elements. Factors to take into consideration may include the
comprehensiveness of the student-level records (detailed and accurate information on
students and their families), consistency of reporting formats across schools and over
time, and ability to mask individuals' identity to protect confidentiality.

Having Many Elementary Schools in the District with Common Grade
Configurations. Districts with few schools or with schools that have different grade
configurations (K-2, K-4, 3-6) could drive up the costs of the USBP evaluation, because
of added complexity. A much simpler study would include only districts with
elementary schools housing all primary grades in the same school--grades K-5, K-6, and
so on. Because the demonstration is limited to six districts, it would increase precision
to have as many schools per district as possible, without overly skewing the sample of
districts.

High Desire to Be Actively Supportive to the Evaluation. It will be important for the
selected SFAs and schools to support the evaluation team in providing high-quality data.

3. Required SFA Application Data

on:

In order to address the above issues, it is recommended that the application collect information

How many elementary schools are in the district?

What are the grade configurations of the elementary schools in the SFAs?

How many elementary schools are in rural, suburban, and urban locations?

What is the total student enrollment in the district's elementary schools?
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How are breakfasts currently served under the regular SBP? How does the district
intend to operate the universal-free breakfast program?

Does the school district administer standardized achievement tests to elementary school
students? Which tests does it administer?

What districtwide test(s), if any, will definitely be in use for grades 1 through 6 in each
of the following school years: 1999-2000; 2000-2001; 2001-2002; 2002-2003?

Does the district use adaptive testing? (Adaptive tests customize the difficulty of test
items to each student's estimated test performance level.)

For each possible data element (for example, attendance, absences due to illness,
tardiness, disciplinary incidents, school breakfast/lunch eligibility, special education
status, Limited English Proficient status, race or ethnicity, family income, household
composition, other), would the data be available for a demonstration? If so, does the
district maintain individual student records and/or data aggregated to the school level?
Finally, are historical data available?

Is public school assignment determined by residence only? If no, how is school
assignment determined (for example, open enrollment areas, magnet schools, charter
schools, other school choice)?

Approximately what percentage of students in a typical elementary school in the district
leave their school between the beginning of one school year and the beginning of the
next school year (student mobility)?

Would the school district be willing to work with the evaluation contractor to conduct
a preimplementation survey of students' parents (e.g., release the names, addresses, and
telephone numbers of parents of children in the schools)?

E. CONCEPTUAL FRAMEWORK

The demonstration will offer free breakfasts to all schoolchildren in the USBP schools, under

the assumption that eating school breakfasts will have short- and long-term beneficial impacts. The

underlying rationale is as follows:

Some children either do not eat breakfast or do not eat a nutritious breakfast.

Providing free school breakfasts will increase the number of school breakfasts consumed
and thereby increase the number of students who eat a nutritious breakfast.
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Eating a nutritious school breakfast leads to enhanced readiness to learn, improved
cognitive and behavioral outcomes, better dietary status, and, ultimately, higher
academic achievement and school performance.

Other factors influence these outcomes, but the USBP could be a major external factor affecting

whether schoolchildren eat breakfast, what kind of breakfast they eat, and how they perform in

school.

Figure II.1 suggests a conceptual framework of the possible effects of the USBP. This

framework highlights the important link between the background of children--including family and

school influences; program outcomes resulting from the introduction of the USBP; and intermediate

outcomes relating to nutrient intake, school attendance, and health--and resulting changes in

cognitive and behavioral outcomes and academic achievement. The framework offers a starting

point for understanding how and why the USBP affects program participation and outcomes, while

also helping frame the later discussion of evaluation design alternatives and key measurement and

analysis issues.

The antecedents of key outcomes (Column I) are primarily the background characteristics of the

students and their families. These antecedents include such individual characteristics as ability,

health, age, gender, race and ethnicity; and anthropometric measures such as height and weight.

They also include social and demographic characteristics of the family (such as socioeconomic

status), as well as some aspects of the school context and environment. Any of the background

factors may have an important, direct effect on the long-term outcomes, or they may operate

indirectly by influencing either program participation or intermediate outcomes, as shown in

Columns II and III. For example, independent of any programs available, these background factors

may have strong influences on the usual nutrient intake, which in turn affects key long-term

cognitive, behavioral, and academic achievement outcomes.
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For the USBP demonstration and evaluation, the focus is on determining how the introduction

of a universal-free breakfast program alters, first, whether students eat nutritious breakfasts and,

second, the effects of these breakfasts. The program may affect participation in two ways. First,

because breakfasts are now provided free, children who previously ate breakfast at home or who do

not usually eat breakfast at all may eat breakfast at school. Second, various changes in program

operations may influence whether students participate. For example, the USBP may reduce any

stigma associated with eating school breakfasts. Or schools may choose to incorporate the meal

program into the student's classroom (such as by serving the breakfast during class time rather than

before school), as opposed to serving it in the cafeteria, thus making it more accessible to students.

Also, if participation increases sufficiently, the scale of program operations may change, resulting

in changes or improvements to the meals offered that could increase the perceived quality of school

breakfasts and lead to increased participation.

Participation in the USBP may influence longer-term cognitive, behavioral, health, and school

environmental outcomes--and, ultimately, through intermediate outcomes (Column III), school

achievement (Column IV). For example, if USBP students regularly eat nutritious breakfasts at

school, and these breakfasts are more nutritious than what students would get otherwise, they may

have better academic outcomes resulting from long-term breakfast consumption patterns that

enhance cognitive functioning and learning. Students who participate regularly in the USBP may

be more likely to attend school, be tardy less often, and have fewer nurse visits due to inadequate

breakfasts, thus enabling them to gain more exposure to school instructional time and spend more

time on tasks. These changes in behavior may influence longer-term academic performance.

This conceptual framework suggests several issues and research questions for the evaluation

design. First, does a universal-free breakfast increase student participation in the school breakfast
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program, and are children more likely to consume breakfast? Second, does participation improve

the nutrient intake of students in the morning and improve key cognitive, behavioral, and academic

outcomes? Third, can the effects of the USBP on these outcomes be explained through its effects

on program participation, other changes to the school breakfast program operations, and intermediate

outcomes? For example, how do changes in participation affect nutrient intake at breakfast, and how

does nutrient intake at breakfast contribute to cognitive functioning? Finally, do the effects of the

USBP vary with any of the background characteristics of students and their families?

The next section explores the implications of this conceptual framework for developing

evaluation design options for the USBP demonstration and evaluation.

F. OVERVIEW OF THE USBP EVALUATION

Building on the conceptual framework, an evaluation strategy for the USBP demonstration

should be structured to provide evidence of the effects on a broad range of outcomes, including

program participation, nutrient intake, cognitive and behavioral outcomes, student achievement,

other school outcomes, health, and program operations and costs. To measure and examine these

outcomes, the evaluation design approach presented in this report include both a comprehensive

implementation analysis and an impact analysis. Together, these two broad evaluation components

will provide:

Descriptive information about USBP participants, SBP participants, and nonparticipants

Analysis of the impacts of the demonstration on program participation and student
outcomes

Information on how the USBP was implemented, its cost, and any changes to program
operations
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The discussion below provides an overview, thus creating a context for what comes later. Detailed

plans are discussed in later chapters.

1. Implementation Analysis

The implementation analysis will document how the USBP is implemented, how it differs from

the regular SBP, and whether there are any changes to the scale or other aspects of program

operations resulting from a universal-free school breakfast program. It will also examine whether

there are changes in paperwork for SFAs and schools, and the effects on meal subsidy costs. The

implementation analysis (Figure II.1) will focus on the program outcomes, especially those listed

under USBP implementation. Topics to be covered will include the setting in which the USBP

breakfasts are offered (that is, cafeteria, classroom, or other location), the types of food and nutrients

in the meals offered under the USBP, plate waste (how much of the various nutrients in USBP

breakfasts students waste), administrative changes, and acceptability of the USBP. Data for the

implementation analysis will be obtained from (1) semistructured interviews with SFA staff, the

school principal or school coordinator, and the cafeteria manager; (2) surveys of meals offered and

menus; (3) interviews with students to compare school breakfast food items selected versus

consumed; and (4) SFA and school records.

2. Impact Analysis

The design of the impact analysis for the USBP has several core features:

The design includes a rigorous evaluation methodology, sampling plan, and analysis
plan that are highly defensible, can withstand intense methodological scrutiny, and will
provide the strongest possible evidence on the effects of the USBP. Reflecting the fact
that some components of the design cannot be finalized until information is obtained on
the SFAs applying and selected for the demonstration, the proposed impact study design
includes options.
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It includes a broad range of outcomes to be examined. Although improved academic
achievement and child health status may be the ultimate goals of a nutritious breakfast
program, it also is important to look at short-term markers of success, such as changes
in participation, nutrient intake, cognition, and other school-related outcomes.

The data collection plan calls for longitudinal data collection in order to track outcomes
over time, as well as to determine the impact of the USBP on academic achievement.

The general strategy for the impact analysis is to randomly assign schools to USBP or control

status. Differences between student outcomes for demonstration versus control status will then be

examined. The aim of the analysis is to estimate the effects of USBP availability on student

outcomes. A major issue to consider is that the estimated effects will be based on samples drawn

from all students attending the selected schools. Some of these students will choose to eat a school

breakfast; others will not. Since the USBP is unlikely to affect outcomes among students who do

not eat school breakfasts, the availability analysis should be interpreted only as providing

information on the effects of the USBP on a group of students who are offered a free breakfast. It

is possible that the USBP may have a strong effect on those who eat school breakfasts, but its overall

effect will depend both on the extent to which students in the schools participate and the impact on

those who participate.

If, as expected, the impacts on student outcomes that are generated by the introduction of a

USBP operate solely through changes in outcomes of new school breakfast participants (that is,

students who do not participate in the regular SBP program but choose to participate in a USBP),

then impact estimates based on samples of the entire student population will be diluted, and therefore

difficult to detect. For example, if the impact on an outcome measure is "X" for new participants,

and the proportion of students who are new participants is .25 (as expected), the impact over the
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whole student population will be .25X.8 The challenge for the impact study design is to develop an

approach that will enable the evaluation to detect this smaller impact in all the samples of students.

Two strands of analysis of the effects of the USBP will be pursued. The first is an analysis of

the effects of the availability of the USBP. Should the USBP availability analysis, which benefits

from the random assignment of schools (and/or students), not be able to detect impacts, then a

fallback position for each design involves conducting an analysis of USBP participation.

a. Impacts Based on Analysis of USBP Availability

The availability analysis will estimate how the USBP influences outcomes among students at

the USBP schools, relative to those at SBP schools. These outcomes include participation in the

school breakfast program, breakfast consumption, dietary intake, and school outcomes such as

student attendance, cognitive functioning and behavior, and academic achievement. Random

assignment of schools implies that a simple comparison of mean outcomes between students in the

USBP schools and those at SBP schools is an estimate of the effect of USBP availability on these

outcomes. Regression analysis, however, will yield more precise estimates of this impact and will

be used.

b. Impacts Based on an Analysis of Participation

Under the above plan for a randomized design, there is a fallback position. It is based on the

fact that the evaluation can identify which students actually participate. This allows the evaluation

'Currently, approximately 30 percent of elementary students participate in the regular SBP. It
is assumed that participation in the USBP will range between 50 and 60 percent, if the USBP is
implemented in a traditional cafeteria setting. That is, it is expected that school breakfast
participation will increase between 20 and 30 percentage points.
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to directly model the effects of participation by comparing USBP participants and nonparticipants

in the control group.

This line of analysis will estimate the impact of the USBP on those students who participate-

that is, students who select school breakfasts in the USBP schools. The rationale for the SBP (and

USBP) is that eating a nutritious breakfast will improve student outcomes, and that school breakfasts

are, for some students, more nutritious than other breakfasts. To determine whether this rationale

is correct, the participation analysis will directly estimate how eating school breakfasts influences

student and health outcomes such as nutrient intake and academic achievement.

The participation analysis will focus on two basic sets of comparisons: (1) differences in

outcomes between USBP participants and nonparticipants in the control group, and (2) differences

in outcomes between USBP and SBP participants. The first set of comparisons looks at the effect

of participating in the USBP itself, while the second set of comparisons looks at the relative effects

of a regular school breakfast versus a breakfast provided under the USBP.

The methodology for the participation analysis will be to estimate a set of regression equations

in which the dependent variables are the student outcomes of interest, and the independent variables

include both school breakfast program participation and a set of control variables. This analysis

lacks the advantage of a pure full experimental design, but it does allow considerable useful analysis.

How well it will work depends on the degree of selection bias in students' participation analysis and

the degree of the contractor's success in correcting for such bias. The random assignment design

will help.

G.. SUMMARY

A USBP is a policy option with potentially significant impacts on student well-being and

performance. The evaluation of the USBP demonstration must be able to document these impacts.
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Because of the wide range of potential impacts, the evaluation must be designed to capture both

short-term intermediate effects on participation and nutrient intake and longer-term effects on

cognitive, behavioral, and academic outcomes. The following chapters provide details on the

approaches for the impact and implementation studies for evaluating the USBP demonstration.

4 8
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PART 2:

THE IMPACT EVALUATION DESIGN
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III. IMPACT STUDY RESEARCH QUESTIONS AND HYPOTHESES

Under a Universal-Free School Breakfast Program (USBP), school breakfasts would be free to

all students, regardless of their family's ability to pay. Proponents of the USBP believe that, by

making school breakfasts free to all students, the social stigma and financial barriers to participation

will be removed, and, as a result, more children, especially those who might otherwise not eat

breakfast or might eat nutritionally inadequate breakfasts, will consume breakfast at school. Since

it is believed that school breakfasts are nutritious and improve student cognition and classroom

behavior, it is expected that USBPs will favorably affect student academic achievement.

As discussed in Chapter II, except for breakfast program participation, the evidence on these

relationships is at best suggestive, not definitive. Increased participation, while important, is only

meaningful if it results in an increase in the nutritional quality of breakfasts consumed over what

participating students would consume without the USBP. Earlier research, although suggestive of

positive educational benefits, has not rigorously or conclusively demonstrated that universal-free

school breakfasts or regular school breakfasts enhance student cognition and academic outcomes

(Pollitt and Mathews 1998; and Briefel et al. 1999). The purpose of the USBP impact study is to

determine whether the USBP pilot projects improve student dietary intake, attendance, cognition,

and academic achievement.

This chapter describes the research objectives and questions of the impact study and the

principal hypotheses to be tested.

A. IMPACT STUDY RESEARCH OBJECTIVES AND QUESTIONS

The objective of the impact study is to measure the effects of the availability of the USBP and

of USBP participation on a broad range of school and dietary outcomes for elementary students.
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Building on the conceptual model developed in Chapter II, nine primary sets of research questions

guide the impact evaluation:

1. School Breakfast Participation. What is the impact of the availability of the USBP
on students' participation in the school breakfast program? Does it increase
participation on a given day? Does it increase usual participation?

2. Breakfast Consumption Patterns. How does the availability of the USBP affect
elementary students' breakfast consumption? Are students for whom the USBP is
available more likely to consume breakfast? Are they more likely to consume more
than one breakfast on a given day?

3. Dietary Intake. How does both the availability of the USBP and participation in the
program affect dietary intake at breakfast and over 24 hours? Does USBP availability
and participation also affect usual intake at breakfast and daily intake?

4. Food Security. Does USBP availability and participation affect the student's
household food security?

5. Attendance. How do USBP availability and participation affect student attendance?
Are USBP participants absent from school and tardy less often? Do students
participating in the USBP make fewer visits to the school nurse, and are they less
likely to be absent from school due to illness?

6. Children's Health. What is the impact of USBP participation on children's health
status, as reported by their parents? Is the intake of calories by USBP children higher
than students under the SBP? Is there the potential for an increase in the prevalence
of being obese?

7. Cognitive Functioning and Behavior. Does the consumption of USBP meals
improve students' memory and positively affect their ability to perform tasks that
require the retention of new information? Are USBP participants more attentive in
class during the late morning; is time spent on-task greater? Are disciplinary incidents
lower for USBP participants?

8. School Environment. How does the availability of the USBP affect the school's
social climate?

9. Academic Achievement. Does USBP availability and participation enhance students'
academic achievement? Do students with access to the USBP demonstrate greater
gains in achievement on standardized tests than students who do not? Do USBP



participants experience greater gains in academic achievement than nonparticipants
or SBP participants?

In addition to these main research questions, the impact study will address whether USBP

availability and participation affect some subgroups of students more than others, focusing on key

subgroups defined by such variables as family income (poor versus nonpoor), family composition,

and nutritional risk.

Table III.1 reviews the data domains, measures, and unit of measurement for each research

question listed above. All of the critical outcomes would be measured at the student level. In

addition, for several outcomes, the evaluation will obtain both individual level and school level

measures. The school-level measures would be student outcomes averaged over all the students in

the school and averages by grade level. The data used to form the measures would come from (1)

surveys of students (and their parents), including cognitive testing, in the treatment and control study

schools; (2) school records data collection over time of sampled students' USBP and SBP

participation, attendance, tardiness, disciplinary incidents, standardized achievement test scores, and

other outcomes, including school-level information; and (3) surveys of sampled students' teachers.

B. PRINCIPAL HYPOTHESES THAT THE IMPACT ANALYSIS WILL ADDRESS

The impact study will examine the effects of the USBP on student outcomes. Prior research on

USBPs provides some basis for identifying the impacts on student academic achievement and other

outcomes most likely to be observed in the demonstration. Research on the regular SBP can also

be used to inform expectations regarding the direction of effects. However, given the sometimes

mixed and statistically insignificant findings, shortcomings in the research designs, and paucity of

prior research, the formulation of specific, testable hypotheses concerning the impact of the USBP

on some student outcomes must rely, in part, on a priori reasoning.
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TABLE 111.1

OVERVIEW OF RESEARCH QUESTIONS. OUTCOME MEASURES. AND UNIT OF MEASUREMENT
FOR THE USBP EVALUATION'S IMPACT STUDY

Research Questions Outcomes/Potential Measures

Unit of Measurement

School Student

What is the impact of the availability of the USBP on
students' participation in the school breakfast program?

How do the availability of and participation in the USBP
affect elementary students' breakfast consumption? Are
students with USBP available more likely to consume
breakfast?

How do both the availability of the USBP and participation
in the program affect dietary intake at breakfast and over 24
hours? Do USBP availability and participation also affect
usual intake at breakfast and daily intake?

Do USBP availability and participation affect students'
household food security?

How do USBP availability and participation affect student
attendance?

Does the consumption of USBP meals improve students'
memory and positively affect their ability to perform tasks
that require the retention of new information? Are USBP
participants more attentive in class during the late morning?
Is time-on-task greater? Are disciplinary incidents lower
for USBP participants?

What is the impact of USBP participation on children's
health status, as reported by their parents? Is the intake of
calories by USBP children excessive compared with
students under the SBP, resulting in overweight and obesity
problems?

How does the availability of the USBP affect the school
climate?

Do USBP availability and participation enhance students'
academic achievement?

Participation rates in the USBP
Participate on a given day
Participate during a given week
Usual participation

Breakfast consumption patterns
Eat breakfast on a given day
Source of breakfast on a given day
Usual breakfast consumption

Dietary intake
Nutrient intake at breakfast
Nutrients selected from USBP/SBP
Nutrient intake over 24 hours
Usual intake at breakfast
Usual intake over 24 hours

Food security

School attendance
Number of days absent from school
Number of days late for school
Number of visits to the school nurse
Number of absences due to illness

Cognition and behavior
Memory
Attention
Hyperactivity
Emotional behavior/anxiety
Disciplinary incidents

Health
Child health (parent report)
Height/weight status (BMI)

School climate
Index of school climate
Index of school problems

Academic achievement
Standardized test scores

X

X

BM1 = Body Mass Index.
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Reflecting uncertainty about the direction of several of the effects (that is, that the impacts may

be either positive or negative), many of the hypotheses to be tested in the USBP evaluation will be

of the generic form of a null and alternative hypothesis:

Ho: The change from the regular SBP to a USBP has no effect on student outcome "A."

HA: The change from the regular SBP to a USBP changes student outcome "A."

Two-tailed hypothesis tests would be used to test null and alternative hypotheses of this form. An

impact estimate that is very much larger than zero, as well as one that is very much smaller than

zero, would be evidence against the null hypothesis of no effect.

For some outcomes, however, it is reasonably certain that the impact of the USBP will be in one

direction or the other. For example, on the basis of economic theory and prior research, it is

expected that the switch from the regular SBP to the USBP will increase student participation in the

school breakfast program, or that tardiness will decrease. In cases where it is reasonably certain that

the direction of the effects will be in one direction or another, the hypotheses to be tested would be

of the generic form:

Ho: The change from the regular SBP to a USBP has no effect on student outcome "A."

HA: The change from the regular SBP to a USBP increases (decreases) student outcome
"A. 11

The evaluation would use a one-tailed hypothesis test to assess null and alternative hypotheses of

this form. In this case, an impact estimate that is very much larger (smaller) than zero would

represent evidence against the null hypothesis of no effect.
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The rest of this section discusses the hypotheses to be tested and expectations concerning the

direction of the effects.

1. School Breakfast Program Participation

The impacts of the USBP on student outcomes, such as dietary intake and cognition, if they

occur, will result from changes in students' school breakfast program participation. The evaluation

will assess the impact of the availability of the USBP on participation in the school breakfast

program. It is anticipated that school breakfast participation will increase in the planned USBP

demonstration (see Table 111.2). Prior research has shown that providing universal-free breakfasts

increases participation in the school breakfast program (Wahlstrom et al. 1997; and Murphy et al.

1999a and 1999b). The actual magnitude of the increase in the USBP demonstration will depend

on the setting in which breakfasts are provided: school breakfast participation is expected to increase

more in schools in which a free breakfast is made a routine part of the school day, and, in particular,

when it is linked to class-level activities, as opposed to when it is simply provided free to all students

in, say, the school cafeteria, without additional interventions.

2. Breakfast Consumption Patterns

The evaluation will also assess the impact of the availability of the USBP and USBP

participation on patterns of breakfast consumption. These breakfast patterns include whether

students consume breakfast on a given day, their usual breakfast consumption, and the prevalence

in which more than one breakfast is consumed during the day.

It is expected that, since school breakfasts are free, students with the USBP available will be

more likely to consume breakfast on a given day; usual breakfast consumption also is expected to

increase (see Table 111.2). A possible unintended result of not charging students for school
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TABLE 111.2

EXPECTED EFFECTS OF THE USBP ON STUDENT OUTCOMES

Student Outcome Expected Effect

Participation in the School Breakfast Program
Participation on a given day
Usual participation

Breakfast Consumption Patterns
Consume breakfast on a given day
Usual breakfast consumption
Consume more than one breakfast on a given day
Usually consume more than one breakfast

Dietary Intake
Dietary intake at breakfast on a given day
Nutrients wasted from school breakfasts (plate waste)
24-hour dietary intake on a given day
Usual dietary intake at breakfast
Usual daily dietary intake

Food Security

Attendance
Absences
Tardiness
School nurse visits
Absences due to illness -

Cognitive Function and Behavior
Memory
Attention/time-on-task
Hyperactivity
Emotional behavior/anxiety
Disciplinary incidents

Health
Health status
Weight/height status

School Environment

Academic Achievement
Scores on standardized achievement tests

NOTE: The signs in the table indicate the direction of the expected impacts of the USBP pilot projects, based
on theory and prior research.

+ = increase
- = decrease
? = direction uncertain
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breakfasts, however, is that it may cause students to consume more than one "breakfast." For

example, they may consume breakfast at home, and then, since the breakfast is free, eat part or all

of the breakfast available at school. Therefore, it is expected that students at USBP schools will be

more likely than their student counterparts at regular SBP schools to consume more than one

"breakfast" on a given day. A similar finding is anticipated when usual breakfast consumption of

USBP students is considered.'

3. Dietary Intake

The USBP is expected to affect students' dietary intake in several different ways, including:

dietary intakes at breakfast and over 24 hours (both on a given day and usual intake); the adequacy

of nutrient and food group intakes; and the degree to which students meet dietary recommendations

and standards. Also of interest are the nutrients selected-versus-consumed from school breakfasts.

The difference between nutrients selected and consumed will provide an indication of "nutrients

wasted" under the USBP, compared with the regular SBP.

Several studies have found that eating breakfast, including school breakfasts, has nutritional

benefits (Devaney et al. 1995; and Devaney and Fraker 1989). Applying lessons learned from prior

research on the regular SBP, it is expected that the USBP will result in an increase in the mean intake

of nutrients both at breakfast and over 24 hours (see Table 111.2). Similarly, usual breakfast intake

and daily intake should increase.

It is important to note, however, that if increased dietary intake associated with the USBP leads

to an intake of food energy that exceeds energy expenditure, then students may be consuming too

'The time of day when students consume breakfast could change under the USBP, depending
on how the program is implemented. The timing of breakfast consumption will also be examined
(see Chapter IV).
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much food. For example, if new participants in the USBP simply add a school breakfast to what

they normally would have eaten during the day (i.e., consume more than one breakfast), then food

energy intake, both at breakfast and over 24 hours, will increase and may exceed energy

requirements.

4. Food Security

The impact of the USBP on food security also will be assessed by the evaluation. It is expected

that participation in the USBP will enhance the students' household food security status. First,

students' food security should be directly enhanced because students who normally do not eat a

school breakfast will now do so, and those who normally eat a school breakfast will do so more

often. Second, household resources freed up from not having to spend money for students'

breakfasts may now be used for other purposes, including purchasing food for other eating occasions

and for other family members.

5. Attendance

Children miss school instruction if they are late to school or absent. Visits to the school nurse

because of complaints of stomach aches and headaches that are due to children being hungry also

disrupt children's learning. One of the most consistent findings of previous studies of school

breakfast programs is that it positively impacts student attendance as measured by indicators of

absences and tardiness (Pollitt and Mathews 1998). Evaluations of universal-free school breakfast

programs have found significant reduction in absentee and tardiness rates (Meyers et al. 1989; Cook

et al. 1996; and Murphy et al. 1998), as well as trips to the school nurse (Wahlstrom et al. 1997).

The USBP evaluation will assess the impact on student attendance. Based on previous research, it
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is anticipated that the USBP pilot projects will see a decrease in absenteeism, tardiness, and school

nurse visits (see Table 111.2).

6. Cognitive Functioning and Behavior

Prior studies suggest that omitting breakfast interferes with cognition, particularly those

involving memory, and especially in at-risk children (Pollitt and Mathews 1998). No definitive

conclusions, however, can be drawn from existing research on either the long-term effects of

breakfast on cognition, nor on the effects of school breakfast programs. Some studies have found

that children classified as "hungry" appear more likely to be anxious or depressed or to exhibit

aggressive or disruptive behavior (Kleinman et al. 1998; and Murphy et al. 1998). In addition, three

studies of the universal-free school breakfast programs have reported decreases in the number of

disciplinary incidents at school (Wahlstrom et al. 1997; Murphy et al. 1998; and Abell Foundation

1998).

Proponents of universal-free breakfast programs argue that it will improve student cognition and

classroom behavior. The belief is that students who skip breakfast or consume nutritionally

inadequate breakfasts are unable to focus in class. It is possible, however, that a USBP may impair

cognition and behavior: Students in USBP schools may overeat; they may eat breakfast at home and

then eat some or all of the school breakfast that is available free at school. Such overconsumption

could cause children to be lethargic and inattentive, and as a result, could adversely affect children's

cognitive performance and classroom behavior.

Given the theoretical possibility that the effect on cognition and behavior could be positive or

negative, and that prior research findings are inconclusive, the direction of the impact cannot be
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determined a priori. The objective of the evaluation is to examine whether the impact of the USBP

improves or impairs cognitive functioning and classroom behavior.

7. Children's Health Status

Research suggests that eating breakfast, including school breakfast, has nutritional benefits

(Pollitt and Mathews 1998; and Briefel et al. 1999). Children who eat breakfast, either at home or

at school, show improved intakes of dietary fiber, vitamins, and minerals. It is thought that breakfast

consumption plays a role in improving overall nutritional status and health (Pollitt and Mathews

1998).

Again, when considering the potential impacts of the USBP, it is important to consider the

potential for students to eat more than is recommended. Under this possible scenario, children may

be more likely to be overweight. For example, in a study of a USBP program in a Philadelphia

school, Murphy et al. (1999) documented a substantial prevalence of obesity in the sample.

Given this uncertainty, one cannot unequivocally predict the direction of the impact of the

USBP on health. One of the goals of the evaluation is to determine the direction of this impact.

8. School Climate

A variety of underlying factors determine the climate of a school. These factors include

students' attitude toward learning, their behavior in class, and the extent to which they feel safe and

secure in school. Although school climate is a general term, it can be measured in surveys using

questions that proxy for these underlying factors. For example, students or teachers can be asked

about the extent to which "students in the school want to learn as much as possible," "disruptions by

students get in the way of learning," or students feel safe in school."



Previous research suggests that the USBP has positive effects on school climate. For example,

Wahlstrom et al. (1997) found that a large majority of teachers in five USBP pilot schools in

Minnesota felt that the breakfast program "contributed" or "strongly contributed" to promoting

students' learning readiness and social behavior. Murphy et al. (1999) found that more than half of

the staff members surveyed in six USBP schools in Maryland had noticed improvements in students'

attitudes or sense of community from the previous year. Given these findings, it is expected that the

USBP will have a positive effect on school climate.

9. Academic Achievement

A major focus of the evaluation is to assess the impact of the USBP on children's academic

achievement. Proponents of the USBP believe it will improve academic outcomes for more children.

If students participating in the USBP improve their dietary intakes at breakfast, then it is possible

to improve their cognition and nutritional health, and ultimately, increase learning potential and

academic achievement. However, if participation in the USBP leads to overconsumption of food,

the USBP may impair cognitive function and nutritional health, leading to a decrease in learning and

achievement. And if, as a result of the USBP, children substitute nutritious breakfasts at school for

ones previously consumed at home or from other sources, than the USBP would not affect student

achievement.

Existing research on the effects of the USBP on student achievement is inconclusive. One study

of the SBP has reported increases in some standardized test score percentiles over time. The findings

are not definitive, however, for several methodological reasons. In particular, Meyers et al. (1989),

a carefully conducted nonexperimental study, found positive effects on the CTBS composite score

of about 10 percentage points of a standard deviation of the scores. Yet, the study failed to find

significant effects on any of the CTBS subtests, suggesting that the effect on the battery total scale
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could be due to chance. In addition, it appears the significance calculations may not account for the

test that the sample is clustered in a small number of schools. Although the study controls for past

test scores and some student characteristics, it most likely has not adequately controlled for the

selection bias problem, and the sample inclusion criteria may have affected the study results.

Finally, the intervention assessed by Meyers and his colleagues was substantially quite different

from the USBP. The study evaluated the impact of introducing a SBP to low-income students who

previously did not have access to a school breakfast, while the USBP offers a free breakfast,

regardless of family income, to students who previously had access to the regular SBP. Other

studies have found no effects of the USBP on student achievement. For example, Murphy et al.

(1999), in Baltimore, found no greater increases in CTBS reading or math scores in the 31 schools

that adopted a USBP pro-gram than in 15 similar comparison schools that did not adopt the USBP

program.

Given the theoretical possibility that the effect on student achievement could be positive or

negative, and that extant research is inconclusive, the direction of the impact of the USBP on

academic outcomes cannot be predicted a priori. The objective of the evaluation will be to determine

whether the USBP increases or decreases academic achievement.
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IV. DATA DOMAINS AND OUTCOME MEASURES

This chapter describes the data domains that are important to the proposed evaluation of the

effects of the Universal-Free School Breakfast Program (USBP) and the measures needed to

implement the evaluation. The main decisions relate to defining and measuring outcomes, although

the discussion includes the definition and measurement of key explanatory factors.

The USBP evaluation design will consider a broad range of programmatic outcomes. The

legislation authorizing the USBP demonstration requires that the evaluation examine the program's

impact on four outcomes in particular: (1) academic achievement, (2) tardiness and attendance,

(3) dietary intake, and (4) breakfast program participation. In addition, the law requires a

determination of the effect of the USBP demonstration on schools' paperwork. Examining changes

in paperwork will be considered part of the implementation study (discussed in Part III of this design

report).

In addition to the outcomes discussed above, the study will consider other possible effects of

the USBP. For example, it may be easier and less expensive to detect impacts of the USBP on a

child's attention and behavior on a given day or week than it would be to detect the program's effects

on academic achievement over a longer period. In addition, the program's dietary impacts may

translate into reduced illness and hunger. A key innovation of a USBP is its universal benefits.

Therefore, a possible impact to measure is the reduction of stigma or stratification by income group

within schools. The design options presented here provide guidelines for measuring these outcomes

as well.

The chapter, organized in seven sections, recommends design features related to measurement

of each type of outcome listed in the conceptual framework from Chapter II, such as breakfast
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program participation outcomes, dietary outcomes, intermediate school outcomes, long -term school

outcomes, health outcomes, and school climate outcomes. The final section of the chapter lays out

the domains and measures for control variables that would be necessary, particularly under some

design options proposed in this report, so as to better isolate USBP program impacts from

confounding factors that also influence the outcomes of interest.

A. SCHOOL BREAKFAST PARTICIPATION OUTCOMES

Making school breakfast universally free is likely to affect individual students' participation in

the breakfast program. The USBP could cause students who do not eat school breakfast to begin

doing so, and it could cause those students who normally eat a school breakfast to do so more often.

The net effect of these changes would be the impact on average regular participation. Estimating

this impact would be important, both for predicting the costs of the program and for understanding

the program's effects. Presumably, the impacts of the USBP on other outcomes result from

increased consumption of school breakfast. It is hoped that the intervention will raise participation,

which, in turn, will lead to improved diets, in terms of amount, quality, and timing of food intake.

This diet improvement should lead to better attention, behavior, and health, and, ultimately, to

improved academic achievement. In either case, measuring participation in the school's breakfast

program (regular SBP or USBP) is key to the evaluation.

A comprehensive approach would measure participation (defined in a variety of ways) and the

reasons for nonparticipation, to answer different research questions and test the robustness of the

study's findings. Nevertheless, each data collection strategy may have different implications for how

school breakfast participation is defined. The conceptual decisions to be made in defining

participation are:
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What qualifies as a school breakfast

Whether to measure usual participation, as well as participation on the target day (that
is, the day of the dietary interview and cognitive tests)

Whether to measure participation on the basis of food consumed or food selected

1. School Breakfast Definition

To measure participation, the USBP evaluation will have to decide what qualifies as a school

breakfast. The most straightforward approach is to let the respondents themselves determine whether

they ate a school breakfast by asking them a direct question, such as "Did you [or your child] eat

school breakfast this morning?" Alternatively, the evaluation could define breakfast program

participation based on the foods the school provides to the student in the morning. For example, the

School Nutrition Dietary Assessment (SNDA-1) study defined school breakfast participants as those

who obtained at least two items from the school cafeteria that contributed to the food pattern

requirement. Regardless of how many servings are included in the definition, an additional issue for

the USBP evaluation is how to treat foods that are provided through a la carte menus and vending

machines.

The USBP evaluation will collect the appropriate data so that "participation" can be defined in

a number of alternative ways. This will enable the evaluation to examine the robustness of impacts

on participation, under alternative definitions of participation.

2. Target Day Participation and Usual Participation

Participation can be defined either in terms of a target day or of usual participation over a longer

period such as a week, month, or school year. Measuring participation on the day of the interview

will have less variability due to recall ability, but it may or may not accurately reflect usual



USBP/SBP participation patterns. Although the interviews will take place for different students on

different days, the day-to-day variability for any given student remains a problem for same-day

participation measures, particularly for analysis conducted at the individual-student level.

As discussed elsewhere in this report, the evaluation will include some analysis, with school

breakfast participation as an explanatory variable. Therefore, which measure to use could also

depend on whether the analysis focuses on the long- or short-term effects of a USBP. To study the

effects of eating a school breakfast on tests of attention and behavior on a specific target day (short-

term outcomes), the evaluation would need to measure participation on the day of testing. If the

main interest is the effect of availability of the USBP on academic achievement growth during the

school year (longer-term outcomes), then usual participation is more appropriate.

A hybrid approach between focusing on a single day and focusing on usual participation is to

observe actual participation during a period of several days, such as a week. This potentially can be

done by using observers (school cafeteria staff) at the cafeteria line, and it provides a measure that

is not totally dependent on the experience of a single day but that also is not dependent on the reports

of parents or students.

The evaluation will measure, or estimate, same-day, one-week, and usual participation in the

school breakfast program. This would allow researchers to (1) remove the sources of variability,

(2) answer a greater range of research questions, and (3) use the most appropriate variable for the

time frame of interest in evaluating short- and long-term outcomes of school breakfast. For the

target-day assessment, the evaluation will measure, in sufficient detail to allow multiple definitions,

the amounts of each type of food taken from the school breakfast, and where the food was obtained.

As discussed in Chapter VI, usual USBP/SBP participation will be assessed through interviews

with parents about students' frequency of school breakfast participation over the school year. This
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would allow for estimates of the rate and frequency of school breakfast participation for the school-

level analysis, as well as provide an estimate of usual participation for the individual-student-level

analysis. We also recommend that observations of actual participation be taken over a one-week

period.

3. Food Selected and Food Consumed

A student can select a complete school breakfast, then decide to waste food or share it with a

classmate. The first student would be counted as a participant, while the classmate would not. Thus,

one could define an alternative participation measure in terms of consuming certain amounts or

patterns of food, rather than selecting certain foods. The dietary intake interview will be sufficiently

detailed to answer questions about foods selected and foods consumed at breakfast for assessing

students' dietary intake outcomes, while the school breakfast participation measure includes only

foods selected on the target day.

B. DIETARY OUTCOMES

A major outcome of a school breakfast program like USBP is its effect on diet. Dietary

outcomes of interest include whether the student ate breakfast, mean intakes of nutrients at breakfast

and over 24 hours, adequacy of nutrient and food group intakes, and the degree to which students

meet the dietary recommendations contained in the Dietary Guidelines for Americans and the USDA

Food Guide Pyramid. Raw food intake data must be processed so that it can be expressed in terms

of an outcome that is meaningful for policy--typically a measure of whether the intake is part of an

adequate diet. Therefore, both qualitative and quantitative aspects of diet are important for this

evaluation.



1. Breakfast Consumption

Devaney and Stuart (1998) showed that estimates of the effects of the SBP on the probability

of eating breakfast using SNDA data are sensitive to how breakfast is defined. This may be true of

the effects of the USBP as well. Breakfast can be defined in a variety of ways. Devaney and Stuart

(1998) examined three major alternatives: (1) consumption of any food or beverage from waking

until 45 minutes after the start of school, (2) intake of food energy of at least 10 percent of the RDA

over the same period, and (3) consumption of food from at least two of five food groups and

breakfast intake of food energy of at least 10 percent of the RDA.'

The evaluation will assess mean food and nutrient intakes for breakfasts consumed at home, at

school, and for a specified time period of the day. In this mariner, the 24-hour dietary recall provides

flexibility in aggregating and disaggregating foods reported for various sources of breakfast and in

assessing the contribution of home, school, and total breakfasts to the total intake over the course

of the day. This will allow for comparisons between USBP/SBP participants and nonparticipants

along a number of dietary parameters.

2. Dietary Intake

For the availability of a USBP to have any effects on nutritional status or school performance,

the program must change what students eat. Thus, measurement of students' diets is key to the

evaluation. Dietary intake over the course of the day is another outcome of central interest to the

USBP evaluation. This includes evaluating breakfast consumption, as well as total daily dietary

intake. The methodology that will be used in the USBP evaluation for estimating quantitative and

qualitative intake is 24-hour-recall dietary intake interviews. Such interviews have been used to

'The five food groups are (1) milk and milk products, (2) meat and meat equivalents, (3) grain
products, (4) fruits and fruit juices, and (5) vegetables and vegetable juices.
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collect data on national samples of schoolchildren in the SNDA and the earlier National Evaluation

of the School Nutrition Programs (NESNP-1), as well as in the major periodic national nutrition

surveys--the Continuing Survey of Food Intakes by Individuals (CSFII) and the National Health and

Nutrition Examination Survey (NHANES). The following subsections discuss conceptual issues

related to measurement of dietary intake as an outcome variable. Operational issues related to

dietary data collection are described in Chapter VI.

The following are relevant for assessing and interpreting dietary intakes for USBP/SBP

participants and nonparticipants:

Nutrient Standards. The adequacy of 24-hour dietary intakes of food energy, vitamins,
and minerals has traditionally been assessed using the Recommended Dietary
Allowances (RDAs) (National Research Council 1989).2 Mean intakes typically are
reported relative to the age- and gender-specific RDA. Currently, the RDAs are being
replaced by the Dietary Reference Intakes (DRIs), which provide a broader set of
standards for alternative analytic uses' DRIs are not now available for all nutrients, but
they will be soon. To the extent possible, it will be preferable to use DRIs in this study,
since the DRIs represent the most current scientific knowledge concerning nutritional
adequacy and recommended intake levels. The RDAs, however, should be used for
nutrients for which DRIs are not available, and they may remain useful for comparisons
with previous studies.

Dietary Guidelines. Other important standards for assessing dietary intake are provided
by the Dietary Guidelines for Americans (1995), which include recommendations for
a healthy diet that apply to persons age two and above, such as eating a variety of foods,
increasing fruit and vegetable intakes, and limiting intakes of total fat and saturated fat.
These guidelines, which will be updated in early spring 2000, in time for the analysis in
the proposed evaluation, have been utilized in the SNDA study and other studies.
Additional recommendations of the National Research Council's Diet and Health (1989)
could be used for those recommendations for which the Dietary Guidelines do not
provide quantitative standards. The same cutoffs will be considered for use in this
study, as well as those suggested by the new Dietary Guidelines. Again, it would be

-For breakfast intakes, USDA traditionally has set the goal that breakfast should meet 25 percent
of the RDA.

'For example, Glazerman and Devaney (1998) illustrate how one DRI, the new Estimated
Average Requirement (EAR), is superior to the RDA as a tool for measuring the prevalence of
inadequate protein intake in a population.
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possible to compare mean intakes to the standards or, if more than one day of intake is
available, to assess the percentage of the population with "usual" intakes above or below
the recommended cutoffs.

Food-Based Standards. Another approach to meeting the Dietary Guidelines has been
to recommend specific numbers of servings of foods from each of the major food
groups. The USDA Food Guide Pyramid provides one way of grouping foods and gives
recommended numbers of servings for foods in each group. It is difficult to estimate
correctly the distribution of usual food intake in a population. Thus, it may not be
feasible to estimate the percentage of students who usually consume less than the
recommended number of servings of a food group. However, it is possible to compare
the mean intake of specific food groups to recommended intake levels in the population.

In assessing the effects of the USBP on nutritional status as it relates to long-term outcomes,

such as health and academic achievement growth, effects on usual dietary intake would be of

primary interest. For example, high or low intakes on a particular day do not greatly affect a child's

health, but high or low intakes over a sustained period of time can do so. However, as an

intermediate outcome in assessing certain short-term effects of the USBP, such as effects on morning

attention and behavior, it may be more important to assess intakes on a target day.

There is considerable variation in what individuals eat from day to day. Because of this, the

distribution of intake on a given day is much broader than the distribution of usual intake. An

important consequence is that collecting one day of dietary intake data for a sample provides an

unbiased estimate of the mean intake of a nutrient for the population represented by the sample, but

it does not provide accurate estimates of the distribution of intake of that nutrient or of features of

the distribution such as the percentage of children below a cutoff value. Thus, a key conceptual issue

for the design work is whether measurement of mean intakes is adequate or whether it is necessary

to measure the percentage of the population who fall below particular cutoffs, in which case it is

necessary to estimate the distribution of usual intake.
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In practice, usual dietary intake cannot be observed, but the more days of dietary intake data

available, the better it can be estimated. However, collecting dietary intake data on multiple days

is costly and burdensome for the respondents. In recent years, researchers at Iowa State University

have shown that it is possible to obtain good estimates of the distribution of usual intake for a

nutrient with collection of as little as two days of dietary intake data (Nusser et al. 1996; and

Carriquiry 1998). Unlike previous methods (National Research Council 1986), the approach of

Nusser et al. allows for the fact that the distribution of intake for many nutrients is not normal

(Gaussian) and is highly skewed.' The evaluation will collect two days of intake data for a random

subsample of the larger evaluation sample, rather than for the full sample. Collection of two or three

days of intake data for the full sample would make such estimates more precise but would be more

costly, so is not recommended.

For target- or same-day estimates of dietary intake, information will be collected on both the

foods selected for school breakfast and those consumed for school breakfast. In this manner, it will

be possible to compare foods selected with food consumed, to evaluate (1) the potential additional

dietary benefits or impact if the complete breakfast selected had been consumed, and (2) the degree

of wastage of foods in the school breakfast program. The USBP/SBP nutrients wasted will be

calculated by subtracting the nutrients for foods consumed for school breakfast from the nutrients

for foods selected for school breakfast.

In summary, the evaluation will measure or estimate both same-day and usual intake to allow

for estimates of means, as well as distributions of nutrient intakes so that dietary adequacy can be

evaluated. When estimating usual intake, it is desirable to collect two days of intake data from the

entire sample. Because resources are limited, the evaluation will collect the second day of intake

"Iowa State researchers also developed software for making these estimates, which MPR staff
have used successfully in other reSarch for FNS.
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information from a random subset of the population, approximately 10 to 15 percent. The evaluation

would then calculate, analyze, and report findings for food and nutrient intake using benchmarks

such as the RDAs, the DRIB (subject to their availability), the Dietary Guidelines, and the Food

Guide Pyramid.

3. Food Security

Complementing the analysis of breakfast participation and dietary intake outcomes, the

evaluation will study improving food security. Simple hunger questions ("Did you feel hungry

before breakfast today?" and "Did you feel hungry before it was lunchtime?) have been linked to

breakfast consumption in a previous study (Wyon et al. 1997).

Using measures of food security, nutrition researchers have operationalized similar concepts at

the household level. This will be useful for the USBP evaluation, since the availability of safe,

adequate food in the household affects children's dietary intake and well-being. The 18-item food

security measurement tool developed by FNS and National Center for Health Statistics in

conjunction with researchers and experts in the field has been used successfully in the Current

Population Survey (CPS), beginning in 1995 (Food and Nutrition Service 1997). The instrument

allows for the categorization of households, and individuals within households, into one of four

categories:

1. Food secure

2. Food insecure without hunger

3. Food insecure with moderate hunger

4. Food insecure with severe hunger
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Because survey costs and interview time are of concern, the evaluation considered using the

abbreviated, 6-item form, derived from the 18-item food security scale. It was rejected, however,

for two reasons. First, using the 1995 CPS data, the short form had a lower sensitivity (86 percent)

compared to its specificity (99 percent) for identifying overall food insecurity in households with

children (Blumberg et al. 1999). Second, the short form does not distinguish between the third and

fourth categories of severity of hunger (moderate or severe).

Therefore, the 18-item standardized food security instrument will be included as a measure of

food insecurity and risk of hunger. This instrument will survey parents. While a child's self-report

or an adapted version of the CPS instrument could also be considered an option for assessing food

insecurity at the student level, such instruments have not been validated and therefore are not part

of the preferred design.

C. INTERMEDIATE SCHOOL OUTCOMES

While the offer of a school breakfast to all students in the school may raise participation and

improve the diets of students, the USBP demonstration evaluation also aims to measure whether

these changes result in greater student learning. As is discussed in the conceptual framework of

Chapter II, the mechanisms by which this can happen include the following:

The program induces children to miss fewer days of school and to arrive promptly at
school more often, thus exposing them to more time in class.

The program's effect on diet makes students less disruptive and thus improves the
quality of school time for them, as well as'for the whole student body.

The program's effect on diet makes students more alert and attentive and raises their
cognitive functioning during the school day.
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Because it may be difficult to observe directly the effects of USBP on achievement, the

evaluation will also focus on those variables that mediate the relationship between school breakfast

and academic growth. If the program has positive impacts on these intermediate outcomes, the

ultimate effect of USBP on long-term learning can be further assessed using findings from the

literature.

1. Attendance and Tardiness

The proposed evaluation design would examine the impacts of the USBP on student attendance

and tardiness. By improving nutrition, eating a school breakfast should lead to better overall health

and to a decrease in absences due to illness. The USBP may also encourage on-time arrival in order

to participate in the program, thus reducing tardiness. An increase in the number of days students

are present at school, and a decrease in disruptions to the educational program caused by tardiness,

afford greater opportunity for learning.

Defining absence and tardiness is relatively straightforward. Schools routinely report some

measure of average daily attendance to district and state education authorities; thus, obtaining these

data at the school level should be relatively easy. Parental permission would be required for

obtaining the data at the individual level. School districts may differ on whether they distinguish

types of absences, such as unexcused absences or absences due to illness, but they are likely to have

uniform reporting within districts. The most appropriate attendance measure would count days

present in the school year, whether excused or not. The interest lies in how the program affects

students' time in school, for whatever reason. An exception might occur if a school's record-keeping

system made literal use of attendance records, without accounting for days where the educational

experience of an "absent day," such as a field trip, is equivalent to a day of school. It is likely that

excused absences are dealt with differently across schools or districts.
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Tardiness is less routinely recorded in computerized school records, but most elementary

schools keep a record of individual student tardiness (recorded by the homeroom or first-period

teacher) and reported on the student performance report. Data on tardiness not available from

centralized school records could be incorporated into a data collection instrument for the parent,

teacher, or school. The definition of "tardiness" would have to be standardized. A reasonable

standard definition might be: the student is late enough to miss class instruction or disrupt other

students during instruction. Thus, arriving too late to eat breakfast but early enough to begin the

school day should not be counted as a tardy day by the evaluation.

The evaluation will include measures of absence and tardiness based on student-level data,

obtained from both student records and a survey-based measure. The evaluation will measure these

outcomes in a way that allows researchers to interpret them as measures of productive time spent in

school.

2. Classroom Behavior and Disciplinary Incidents

Student behavior in the classroom is another outcome of interest. Behavior is important, not

only for the individual child's own learning, but for the overall classroom environment. Improving

the behavior of one troublesome child in a classroom could benefit the teacher, everyone else in the

class, and other students taught by that teacher by removing disruptions and raising the quality of the

learning environment. A more long-term effect of improving students' classroom behavior might

be to attract and retain good teachers. Among the aspects of behavior that might be important to

learning and sensitive to nutrition are attention, aggression, impulsivity, and hyperactivity.

Potential instruments considered, listed in Table IV.1, include the Continuous Performance Test

(CPT), the Child Behavior Checklist (CBCL), the Pediatric Symptoms Checklist (PSC), the Connors

Teacher Rating Scale (CTRS), the Learning Behavior Scale (LBS), and the Mock Report Card.
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TABLE IV. I

INSTRUMENTS FOR MEASURING SHORT-TERM BEHAVIORAL OUTCOMES

Instrument Domain Respondent Comments

Continuous Performance Test Attention and Child May require expensive
(CPT) Impulsivity equipment

Child Behavior Checklist (CBCL) Behavioral problems Parent Takes 30-40 minutes

Pediatric Symptoms Checklist Behavioral problems Parent Takes 5 minutes
(PSC)

Connors Teacher Rating Scale Hyperactivity (subscale) Teacher Takes 10-15 minutes
(CTRS)

Learning Behavior Scale (LBS) Attention and Persistence Teacher
(subscale)

Mock Report Card (teacher rating) Interpersonal Classroom Teacher
Skills, and Classroom
Work Habits (subscale)
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These instruments vary in the specific domain of behavior captured, the respondent surveyed (child,

teacher, or parent), and a variety of other factors, including their acceptance in the research

community and the feasibility of their implementation in an evaluation like the one proposed here.

The CPT is a direct measure of a child's attention and ability to inhibit his or her own behavior.

This would be desirable to measure, since it would capture the same-day effects of school breakfast,

but it is potentially costly and burdensome. It would normally be administered individually with a

computer. Two parent survey instruments, the CBCL and the PSC, have been used in school

nutrition studies. The PSC is considerably shorter and thus more likely to be feasible for the study

currently proposed. The Mock Report Card is not a formal instrument, but rather a concept that

could be adapted and included in the teacher survey for the USBP evaluation. It would seek to

measure student behavior through standardized categories, such as student effort and conduct, that

are often included in student report cards. While an intriguing approach, it is largely untested in

research applications and is therefore not the best choice for the current study.

The CTRS is a commonly used tool for assessing children's behavior, specifically in the

classroom. Used for both clinical and research purposes, a recently revised CTRS (CTRS-R) has

been introduced with various subscales measuring inattention-overactivity (EO) and aggression (A).

The CTRS has the advantages of being widely known and comparable to previous studies of

children's behavior. Some concerns often raised about the CTRS are the test-retest correlations and

internal consistency for the revised scale and potential teacher bias by student's race and gender

(Epstein 1999; and Miller et al. 1999). Gender and racial bias are of concern for interpreting

measurement levels, but for this evaluation, such bias may be less important in making impact

estimates, since, on average, they would be based on populations of similar race and gender
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composition. There is no a priori reason to expect teacher bias to be stronger in a treatment or a

control school. The concerns about reliability are somewhat more pressing for this evaluation.

USBP availability could have effects on measurable student behavior patterns throughout the

year. In addition to the more clinical definitions of behavior described above, the evaluation could

measure the rate of disciplinary incidents over a longer period. Disciplinary incidents are more

influenced by school policies and the specific relationship between school staff and the child than

they are by separate clinical measures. On the other hand, quantitative measures of incidents are

easier to construct. Possible measures include number of office visits, detention days, classroom

"time-outs," suspensions, or expulsions per month. The availability of data on disciplinary incidents

depends on whether schools or districts selected for the demonstration keep records that are

comparable within the school district. Comparability across school district would be desirable, but

treatment-control impacts in terms of standardized units can be aggregated even if the levels cannot.

At least one instrument designed to measure student behavior directly, and one to measure

disciplinary incidents, will be included in the design. It is recommended that the evaluation use the

CTRS-R. The CTRS-R is based on teacher ratings. Since the types of disciplinary infractions most

common in elementary populations may not be systematically recorded by the school, the evaluation

may need to include items on the teacher survey to measure this domain. If the districts selected for

the demonstration have consistent student discipline policies and comprehensive record keeping,

then the evaluation should also use administrative data in this component of the research.

3. Cognitive Functioning

Another direct contributor to a child's ability to learn is his or her cognitive functioning.

Developmental psychologists have produced a variety of assessment instruments covering many
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domains of possible interest to the study. Available instruments, listed in Table IV.2, cover such

subdomains as:

Visual perception

Verbal memory

Verbal fluency

Time-on-task

It will be desirable to relate these outcomes to same-day participation, if possible. It also will be

important to choose the instruments that provide valid, reliable measures at the lowest possible cost

of materials and interviewer training.

The experimental literature on the effects of breakfast (Pollit 1995; and Vaisman et al. 1996)

has shown that tests of verbal memory, such as the Wechsler Memory Scale and the Benton Visual

Retention Test (BVRT), are sensitive to breakfast consumption. In addition, recent evidence on

small samples suggests that breakfast may be related to time on task, the fraction of time a student

can concentrate on a given school activity (Cueto et al., in press). The study by Cueto and colleagues

used videotape and analyzed the fraction of class time that students spent looking at the blackboard.

Since the costs of videotaping students in the USBP evaluation would be prohibitive, an alternative

would be to include an item on a teacher survey that asks the same thing. For example, "For what

fraction of a today's class period did [child's name] pay attention to the task at hand?" The choice

of instruments, should be guided in part by feasibility, given the other components of the study.

Ideally, one would like to include in the child testing instrumentation measuring each of the four

subdomains highlighted in the bullet list above. Candidates would include the Matching Familiar

Figures Test, the Wechsler Memory Scale, and a subtest of the Clinical Evaluation of Language
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TABLE 1V.2

INSTRUMENTS FOR MEASURING SHORT-TERM COGNITIVE AND EMOTIONAL OUTCOMES

Instrument Domain Respondent Comments

Cognitive Functioning

Matching Familiar Figures Perception Child
Test (MFFT)

Stimulus Discrimination Perception Child Takes 10-15 minutes; see Pollitt,
Cueto and Jacoby 1998

Rey Auditory-Verbal Learning and Memory Child Used by Vaisman et al. (1996)
Learning Test

Wechsler Memory Scale Verbal Memory Child Used by Vaisman et al. (1996)

Benton Visual Retention Test Visual Memory Child Takes 10-15 minutes
(BVRT)

Time on Task Concentration Teacher New question developed for
USBP evaluation.

Kagan Test Verbal Fluency Child Used by Simeon and Grantham-
McGreggor (1989)

Emotional Symptoms

Revised Children's Manifest Anxiety Child
Anxiety Scale (RCMAS)

Children's Depression Depression Child
Inventory (CDI)

aTime estimate assumes using only the verbal memory scale component of the longer full test.
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Functioning. However, these tests take approximately 10 to 15 minutes. Because of the young ages

of the children to be tested, the need to conduct a short dietary recall, and possible limits to the

willingness of teachers and school administrators to provide access to the students, it is not feasible

to include all the subdomains. Therefore, one cognitive test will be administered--the Wechsler

Memory Scale. This test is recommended because it has performed well in research settings and is

relatively straightforward to administer.' The evaluation also will include items on the teacher

survey to ask about each sampled child's usual attention in class. This question should be worded

in a way to elicit a percentage of the class time during which the child usually pays attention to the

task at hand.6

4. Emotional Effects

Another intermediary variable that could be affected by the USBP involves emotional issues for

the students. While these outcomes may not be as closely related to achievement as test scores, they

still are of interest and have been shown to be sensitive to children eating breakfast. Key areas of

interest, for instance, are potential effects on children's feelings of depression and feelings of

anxiety. It would be desirable, therefore, to include a module to obtain information on this issue

with the student survey.

Instruments for measuring anxiety and depression are listed in the second part of Table IV.2.

Researchers have found effects of school interventions on student reports of emotional symptoms

5If statistical precision were not an issue, it would be tempting to undertake a split-sample
design, administering each of the four recommended tests to subsamples of the overall sample.
However, in light of the concerns about statistical precision raised in Chapter V, further subdividing
the sample would not be desirable.

6If sufficient time and resources are available, it would be desirable to conduct a pilot study
based on administering all four tests in common settings, in order to test their feasibility and perhaps
develop preliminary hypotheses as to which best meet the needs of the current study.



using the Revised Children's Manifest Anxiety Scale (RCMAS; Reynolds and Richman 1985) and

the Children's Depression Inventory (CDI; Kovacs 1985).

The evaluation will include one module on emotional well-being. Either of those listed in Table

IV.2 would appear to be suitable, and the choice should be driven largely by which area of emotional

health (depression or anxiety) is believed to be most likely to be affected by school breakfasts. With

no prior belief concerning which area is more important in this context, it is recommended that the

evaluation use the RCMAS, because it is somewhat shorter and easier to administer.

D. LONG-TERM SCHOOL ACHIEVEMENT OUTCOMES

A major question for the USBP demonstration is whether the intervention contributes to student

learning. The most direct way to answer this is through test scores, to measure the program's impact

on academic achievement. While this is perhaps the most interesting policy question, a realistic

assessment of the task reveals that it is extremely challenging. Obtaining valid, reliable measures

of academic achievement is difficult. Even then, the variation in achievement test scores--due to

student abilities, family influences, and the myriad differences in education policies and

interventions across schools--may swamp any effects of USBP availability. Furthermore, the direct

impacts related to eating a nutritious breakfast will be diluted in the USBP study because the

evaluation cannot reliably identify ahead of time which students will already be receiving an

adequate breakfast, through the regular SBP or home meals. Including all students means averaging

the outcomes of those influenced by the program with outcomes for everyone else. To overcome this

problem, particularly with regard to achievement, the evaluation design should make every effort to

increase the precision of the test score impact estimates. That way, if the estimated program impacts

are not statistically significant, the results will still be informative.
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A key issue, and one that cannot be resolved until FNS learns which SFAs apply for the

demonstration, is whether the evaluation contractor will need to conduct follow-up achievement

tests. Testing children is costly; it also imposes a significant burden on children and teachers. The

best-case scenario for the evaluation is if school districts selected for the study already had in place

an adequate system of achievement testing that satisfied the needs of the USBP impact analysis. In

that case, obtaining achievement data would be merely a question of extracting records from school

databases and, if necessary, securing parental permission for individual-level records. In some cases,

historical data would be available to add precision to the analysis.

The preferred approach to measuring student achievement in the USBP evaluation is to use data

on existing tests administered by participating school districts. It is assumed that all participating

districts will be able to provide a measure of preimplementation achievement for sampled students.

If districts can also provide follow-up data on sampled students, then the evaluation would not have

to conduct its own achievement test. This would free resources to increase the school and student

analysis samples, which would increase the precision of the impact estimates.

Much of the discussion in the rest of this section applies to the case in which the evaluation

would need to conduct a single round of follow-up testing on the students in the longitudinal sample.

In that case, the following conceptual issues must be addressed:

What domains should be included

Who should administer the test

Who should be tested and how often

What instrument should be used



1. Achievement Domains

Most achievement testing in elementary grades covers the same basic subjects: core skills and

content knowledge areas such as reading, writing, spelling, and arithmetic. Some tests stress

thinking skills and problem solving, while others place greater emphasis on math computation and

language mechanics. Many widely used tests try to measure a combination of these subjects through

a variety of test item formats, as discussed below. A typical test battery may have subtests that focus

on different areas. For example, the California Achievement Test (CAT) for elementary students

has separate subtests for math computation, math concepts, reading, and vocabulary. Ideally, for

parents and educators, it would be important to measure every domain that is a valued part of the

student's education, in order to form a complete picture and correct any deficiencies at the individual

level.

For the USBP evaluation, however, it will be necessary to select a narrower domain of test items

as a way to lower costs and ease the burden of a full battery of tests. For example, with the CAT,

one could use only the mathematics concepts and reading subtests. As long as the tests used are

good proxies for the subject areas not included in the analysis, this would be a cost-effective

evaluation design.

The evaluation should attempt to select a relatively narrow set of test domains as a way to lower

costs and ease the burden of collecting achievement data from students. To do this, but also to

include the most important domains of achievement, tests administered by the evaluation contractor

should include a verbal component and a mathematical component.
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2. Achievement Test Instruments

When deciding how to measure achievement, a key question concerns what instrument to use.

Here the focus is on choosing among standardized tests.'

If chosen carefully, standardized tests can be used effectively to make comparisons for

evaluation of the USBP. The types of standardized tests commonly in use are norm-referenced tests

(NRTs) and criterion-referenced tests (CRTs). Within these types are many potential instruments.

Instruments from each type can consist of selected response (for example, multiple-choice) items or

constructed-response (essay) items.8

A norm-referenced test is one that is designed so scores can be compared to a reference group

of students--typically, the nation as a whole. Publishers of NRTs traditionally administer the test to

a large, nationally representative sample of students of a given grade level, called the "norm group"

because it represents the norm population. This is customarily done every 5 to 10 years. A score

that ranks in the 85th percentile, for example, implies that the student would perform better than 85

percent of all people in the norm population.

Many states and school districts administer CRTs instead of NRTs. A criterion-referenced test

is designed to compare a given score with a substantive content goal. Thus, for example, a score

'Another logical possibility for measuring student achievement is school grades. However,
while it is likely that all teachers in the demonstration schools would assign some kind ofgrades to
their students on a regular basis, it is unlikely that such grading systems are comparable across
school districts, schools, or even classrooms. Comparisons over time may also prove difficult,

particularly if school staff and policies are changing. Furthermore, classroom grading at the
elementary level often paints with a broad brush, assigning students to three or four qualitative
categories whose exact meaning must be interpreted on a case-by-case basis. Gathering data on all

classroom grades and recording them in a common format for comparative analysis is a formidable
task. Therefore the evaluation will not select grades as an outcome. The focus of the rest of this

discussion is therefore on standardized tests.

'In popular debate over student testing, the term "test" is sometimes reserved for selected-
response instruments, while "assessment" is used to denote constructed-response instruments;
however, the terms are used interchangeably here.

71 (.3 J



might indicate whether the student has "mastered long division." CRTs are more popular with

educators and parents than are NRTs because CRTs have a more immediate interpretation. CRTs,

however, are less useful for the evaluation because the impact analysis is interested in differences

in groups who did and did not have the universal availability of free school breakfast.9 Absolute

levels are less important in this context. Furthermore, focusing on CRTs would complicate efforts

to pool data or make comparisons across school districts. In particular, CRTs can be used if all test

takers are taking the same curriculum and the same test, but with multiple districts that presumably

are drawn from multiple states, this is unlikely to be the case. Therefore, NRTs are preferable to

CRTs for the current evaluation.

A standardized test does not necessarily have to consist of multiple-choice items. Item formats

such as multiple choice and true/false are sometimes called selected response formats. Increasingly,

however, test publishers are developing tests that also ask students to construct their responses

instead of choosing a given response. For example, the test taker may have to respond to an open-

ended question, justify a calculation, write an essay, or physically demonstrate a skill. The choice

of test-item formats is often a subject of bitter controversy. Most are not inherently more or less

suited to the purposes of studying the USBP.

For the USBP evaluation, contractor-administered tests should be selected according to the

following criteria:I°

9One type of CRT is a minimum competency test. Minimum competency tests are designed to
give a score that is above or below some criterion threshold, without distinguishing among other
performance levels. Since many students in the demonstration may not be near the cutoff point,
minimum competency tests are less useful for the evaluation.

'Here, unbiasedness is not listed as a critical criterion because, under certain evaluation designs,
the bias would drop out of the analysis if it operates equally on treatment and control groups.
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Is the test valid? Constructed-response items tend to have the advantage in this area,
particularly in content validity (whether the items measure something important).
Selected-response items sometimes have high predictive validity, meaning they are good
predictors of future performance.

Is the test reliable? In other words, would multiple administrations of the test give
about the same result, and would the same test scored by different people give the same
score? Closed-end questions tend to have higher reliability, primarily because they are
machine-scored and not subject to the inter-rater differences that plague essay and
performance scoring.

Is the length appropriate? Each item on a multiple-choice test takes less time to
administer and score, although more items may be needed to generate a valid estimate
of achievement. These considerations are important because too long a test could be
costly and burdensome. A subset of test items could give a good prediction of what the
score on the longer test would have been, but a short test could also be too imprecise and
discriminate over too narrow a range of achievement levels to be useful for the
evaluation. Test publishers often sell modules that can be combined to create a test of
the desired length.

Is the test discriminating? Any given test item typically will discriminate between
achievement levels specific to the difficulty of the item. For example, a difficult test
question is useful for separating a high achiever from the rest of the population, but not
for determining whether someone has or has not met a minimum competency standard.
Therefore, many items, some difficult and some less challenging, would be needed to
be discriminating among low- and high-achieving students. Failing to include a wide
range of difficulty in the items could result in a "floor" or a "ceiling effect." A test with
floor effects is one where low and very low achievement levels are indistinguishable
from each other because the items are too difficult for the test takers. A ceiling effect
is one that fails to distinguish between high and very high performance because there
are not enough challenging items for the test takers.

Based on these criteria, any of the following testing packages would serve the interests of the

study well:

The Terra Nova standardized tests

The Iowa Test of Basic Skills

The Comprehensive Test of Basic Skills
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All three of these commercially available testing packages offer subsets of tests that can be

administered in the elementary grades in a period of one to two hours. All are carefully normed and

widely used, and all have face validity within the evaluation community.

If the evaluation contractor must administer an achievement test in the USBP evaluation, then

it is recommended that the Iowa Test be used. However, it may be prudent to postpone a final

decision until it is determined what testing packages the school districts selected for the evaluation

currently use. If one of the above tests is used predominantly in those districts, then it may be

appropriate to choose that package for the follow-up test, in order to allow greater comparability

across sites.

Another possibility to consider is "adaptive testing," an approach that conveniently addresses

several of the above concerns. An adaptive test begins with a very large item bank that includes test

questions designed to measure a single scale that goes from very low to very high achievement. The

testing procedure often begins by giving each student a "locator test" to gain an initial estimate of

the student's approximate achievement level. Then, based on the student's score on the locator, the

student is given additional questions that are pegged to his or her estimated achievement level. If

the student answers questions correctly, then harder questions are given. If the answer is incorrect,

then slightly easier questions are given. This process continues until the student's achievement can

be estimated within some preset margin of error. Often a precise estimate can be obtained quickly,

using far fewer items than would be necessary if a single test had to be used for all children at all

achievement levels. This reduces test-taking time, burden on students (because the questions, by

design, present just enough challenge so the student does not lose hope or become bored), and floor

or ceiling effects (because there is no constraint on the range of items included in the item bank).



Adaptive tests are often made feasible by using computer administration. That way, each item

can be scored as it is answered and the test can be made "perfectly adaptive." A paper-and-pencil

version gives all students a short locator form, which is collected and scored by computer in an

adjacent room, while instructions are being read for the second part. The second part is then given

out, but test takers receive different test booklets for the second part, depending on their initial

scores. This type of administration is sometimes referred to as "mildly adaptive."

In summary, should the evaluation contractor need to conduct a follow-up achievement test, the

USBP evaluation will rely only on NRTs. The item format is not critical, but the tests must meet

prevailing standards of validity and reliability, and should be of "reasonable length" to minimize

burden on test takers. Furthermore, the test instruments should be discriminating over a wide range

of achievement levels, to rule out floor and ceiling effects and to allow for aggregation across

different ages, grade levels, and stages of cognitive development. At this time, it is assumed the

evaluation will use the Iowa Test of Basic Skills. Adaptive testing, while attractive, is probably not

feasible, because of logistic issues.

3. Who Should Administer the Test?

If the evaluation contractor must administer a follow-up achievement test, then it must be

decided who should administer the achievement tests. The answer depends partly on logistics and

cost. One option is for the evaluators to administer a test to sample members; a hybrid option would

be to rely on existing district tests but supplement them with resources from the evaluation.

Supplementing District Assessments. Even if districts participating in the USBP

demonstration use NRTs, their assessment policies may have shortcomings that threaten the quality



of the data used for the evaluation. For example, the following problems could arise with school

districts included in the study:

They might not test frequently enough.

They might not test at enough grade levels.

They might not test enough subjects.

They might not have high enough completion rates.

They might not adhere to the published test administration guidelines.

They might not score tests appropriately for the evaluation.

It is possible that each of these problems can be overcome through negotiation with the districts

and the use of evaluation funds to assist districts in their compliance with study protocols. The

evaluation could consider the following levers:

Provide a fixed subsidy per sample member in the district

Provide staff support for proctoring or scoring

Provide summary reports on value added to achievement, by school

Provide technical assistance with implementation of an accountability system or
program evaluation

Provide technical assistance with selection and interpretation of tests

Provide extra funds for baseline testing of new students migrating into the system

If these measures are not sufficient to gain district cooperation and ensure a rigorous

measurement protocol, then the evaluation contractor team would have to consideradministering

its own achievement test to sample members during the follow-up period. This option is considered

next.
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Evaluator-Administered Test. The USBP evaluation could achieve the highest comparability

and data integrity by selecting, administering, and scoring a follow-up achievement test of its own

choosing. A major drawback to this would be costs. In addition, if the contractor could not persuade

schools to allot class time for testing, a problem in administering special tests for program evaluation

purposes is the lack of incentives for study participants. Students and their families would need to

be induced to appear at the testing site, which, even with sizable respondent payments, could have

a high attrition rate.

The other problem is ensuring that students take the test seriously. Tests that are part of the

districts' current assessment system are more likely to carry stakes that give test takers motivation

to do their best. There is no guarantee that sample members who take a written test designed for the

USBP evaluation will not provide bogus answers or haphazard guesses to test questions. While

biases due to lack of student effort might also drop out of a treatment-control difference, they would

nevertheless dilute the statistical power of the test.

4. When to Measure Achievement

For the USBP evaluation, academic achievement can be thought of as a long-term outcome, the

result of learning over the entire school year, as opposed to an effect of school breakfast that might

take place on the same day of a given food intake period. For that reason, it would be useful to have

measures of student achievement at the beginning and end of each year. However, since school

districts typically administer their own achievement tests in the spring, at the end of the school year,

a reasonable compromise is to use spring-to-spring results to estimate such year-to-year changes, as

discussed below.

As discussed in Chapter V, substantial gains in precision can be realized by using prior

achievement (pretest) as a control in the analysis of posttest scores. For that reason, a fall pretest

77 91



would be ideal because it would allow the researchers to characterize growth over an entire academic

school year without losing precision due to changes over the summer before the USBP program year

that are obviously not attributable to that program year. A fall pretest would also eliminate some

of the problems resulting from student mobility that would translate into study attrition. The

problem, however, would be that tests in fall and spring would be twice a year, instead of spring to

spring, which would be once a year. Using the posttest from one year as a pretest for the next year

is far more efficient, and probably outweighs the benefits of fall-to-spring testing. In addition, fall

testing can provide the wrong incentives for teachers, who might realize that the test is a pretest, or

to students, who would have no reason to perform well.

Measures of student achievement for at least two points in time will be obtained. The feasible

schedule will be to collect data for the spring.

5. Grade Levels

Using pretest data requires that the evaluation have test scores for students adjacent at grade

levels. Thus, if students are tested in grades 2 through 6, the evaluation could analyze results from

students in grades 3 through 6, since second graders have no pretest. Under the scenario where the

evaluation conducts its own follow-up test, it may be necessary to test students in only one or two

grades. This would mean that the evaluation would not be able to draw conclusions about

achievement impacts at other grade levels treated in the demonstration, but that power would be

added to the analysis.

Focusing on one or two grade levels also avoids the difficult problem of aggregating across

grade levels. A well-designed test would be "vertically equated," which loosely means that tests for

each grade level measure an underlying growth process that can be expressed in the same metric for

children of different ages and stages of development. Without this property, any combination of
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program impacts from different grade levels would be biased in unknown ways toward one of the

grade levels, purely as an artifact of the test.

There are some practical considerations when choosing grade levels to test. First, grade

configurations across schools and districts may differ. It is estimated that of all public elementary

schools in the United States with a first grade, about 89 percent go through at least grade 5 and about

44 percent go through at least grade 6.11 Therefore, it seems safe to assume that all schools in the

evaluation will likely have grades 1 through 5, but that many will not include grade 6 also.

The final decision about which grades to include in the analysis sample cannot be made until

FNS finds out which SFAs apply for the demonstration, when it is learned what are the grade

configurations of participating schools and the availability of district-administered achievement test

data. If the tests used by participating districts are not vertically equated, then the evaluation may

have to restrict the focus of the achievement analysis to a single cohort of students over a single year.

Otherwise, the most likely grades to include would be grades 2 through 5 during demonstration

implementation.

E. HEALTH OUTCOMES

The USBP evaluation will also examine the impacts of the program on improving the health of

students. Increased participation in the USBP may lead to improvements in overall nutrition and,

ultimately, to better health. There are several ways to measure health outcomes, including parent

reports, nurse visits, and school days missed due to illness. Anthropometric data, such as height and

weight, can also indicate students health. These data may be available from school or district

"These numbers are from calculations based on tables provided by the National Center for
Education Statistics, Common Core of Data.

93
79



records. However, not all schools or school districts maintain the number of nurse visits, and many

keep a tally of total absences without recording the cause (that is, for illness).

1. Self-Reported Health

A measure that uses parent reports of child health can be more standardized across the study

despite its being a subjective measure; it will be included in the parent survey. The use of Liken

scaled questions of this nature is a common approach to assessing child health, including national

governmental surveys such as the National Ambulatory Medical Survey and individual child

assessment forms like the Child Health Questionnaire (Landgraf et al. 1996). An Alameda County

study has consistently found significant relationships between reported health status and breakfast

consumption in adults (Bellow and Breslow 1972; and Kaplan 1986).

2. Number of Visits to the School Nurse

Schools that normally do not maintain the number of visits to the nurse may be willing to

comply with an evaluation study request -- particularly if they are asked to keep totals rather than

visits by individual students. It may be easier and less burdensome to request school averages for

nurse visits.

3. Absences Due to Illness

Student-level attendance records are readily available from school records, but parental and

district permission will be required to release this information for individual students. School

averages will also be obtained for attendance, since the information is part of the schools' reporting

requirements to district and state authorities. Questions about the child's absences due to illness will

be included in the parent survey.
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4. Height and Weight

Another measure that captures a child's health is body weight. The USBP evaluation will track

the effects of the program on weight gain, controlling for height. If taken by the study team, weight

and height measurements could yield accurate and consistent data. On the other hand, this measure

would represent an added, intrusive component to the data collection.

In summary, the evaluation will collect data on student health based on school administrative

records and include "self-reported" health questions on the parent survey. It will also include

measuring students' heights and weights during the follow-up interview, if such data are not already

available from school records.

F. SCHOOL-WIDE OUTCOMES

In addition to influencing the diet, health, and learning of students individually, the USBP has

the potential to change the school environment. Here we consider potential measures of change in

the school climate and prevailing attitudes as a result of USBP.

1. School Climate

Programs that target disadvantaged students tend to segregate them, and thus allow a stigma to

develop around receipt of services. A unique aspect of the universal-free school breakfast program

is its universality, the detachment of free breakfast from any income requirements. Therefore, a

possible effect of the program could be to reverse any such segregation and stigma. The proposed

design supports a study of program effects on stratification and stigma, since it uses entire schools

as units of assignment. Measuring the impacts of the program on these outcomes requires subjective

assessments, but it is worth conducting these assessments. Although "school climate" is a general

term, it can be measured in surveys using questions that proxy for these underlying factors. The
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evaluation will use student interviews from USBP and control schools, to compare responses to

questions about stigma. The instrument used in SNDA included short questions on children's

perception of the breakfast program. School staff reports of differences in school climate is another

way to measure this outcome.

2. Attitudes

Over the course of intervention, students, administrators, teachers, and parents will develop both

attitudes toward the USBP and perceptions about its impact. Attitudes toward the USBP program

will reveal both levels of satisfaction with the program operation and its perceived impact on the

promotion of a positive learning environment.

In summary, the issue of stigma and stratification, as well as attitudes toward the program, will

be addressed by the evaluation through the process evaluation by inserting questions in the student,

parent, teacher and school administrator surveys.

G. PROPOSED CONTROL VARIABLES

An important part of the data collection and analysis will be to include measures of other

explanatory variables that contribute to different outcomes. This information will not only help

increase the precision of program impact estimates by reducing the variance in outcomes, but will

strengthen the validity of any nonexperimental analyses by controlling for alternative causes of

outcome differences that might otherwise be confounded by school breakfast participation. Some

of these control variables pertain to the individual level, while others are collected at the school or

SFA level. Individual-level statistics can always be aggregated to the school or district level.

However, with a fixed number of schools--say, 144--there will be limited degrees of freedom for

analysis; therefore, investigators may have to choose carefully among control variables at the school
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level. District-level information can be collected in rich detail through discussions with the six

SFAs, presumably as part of the process evaluation analysis.

The variables are grouped here by the outcomes they are hypothesized to affect. For each, the

relevant measurement issues that would affect the study design are discussed.

1. Key Determinants/Predictors of Individual Cognitive Achievement

A vast literature on educational achievement, including estimates of the "education production

function" (Hanushek 1986; Coleman et al. 1982; and Goldhaber and Brewer 1997), provides

evidence on the determinants of academic outcomes. Not surprisingly, the most important of these

predictors of achievement is prior academic achievement. To be useful for this study, pretest

measures do not necessarily have to be in the same metric as the posttest score, or even in the same

subject area, although it would be best if they were. The issues associated with measuring prior

achievement are dealt with above.

The question then becomes: What are the determinants of achievement growth from one testing

occasion to the next? These can be grouped into student and family background characteristics, peer

group characteristics, and school characteristics. Most of the student and family background

characteristics can be measured as part of a parent or child interview. Perhaps the most important

of these, in terms of predictive power, would be the education level of the student's mother. The

effect is somewhat stronger for the mother's education than the father's, due partly to stronger

maternal influences on children. Since her education and that of the father are often highly

correlated, measuring only the mother's education level is usually sufficient to capture this variable.

Another reason for using the mother's education is that nearly all students will have a mother or

female guardian in the home, whereas many will not have a father or male guardian. This question



of maternal education level could be asked of a parent who assists with a child's dietary intake

interview.

Other family background measures that describe socioeconomic status would be helpful,

including annual household income, parents' occupations, household composition, and language

spoken. Whether a child lives with two parents, how many siblings the child has, and the parents'

employment status--all could affect the amount of time and attention the child receives from adults

in the home; adult time and attention influence children's development.

An important student characteristic that would influence test scores is disability status.

Information on student disabilities tends to be recorded universally, since federal funding for

compensatory education requires districts to establish an Individualized Education Plan (IEP) for any

student with a disability. The challenge for the USBP evaluation will be gaining access to records

indicating whether sampled students have an IEP, or gaining access to the IEP itself. The level of

detail available to the USBP study will depend on district record keeping, as well as on the ability

of the study to ensure confidentiality and secure cooperation from stakeholders.

Some demographic variables may also be useful for increasing the precision of the effect

estimates. Normally, for example, race, ethnicity, and gender would be included in administrative

or interview data. These characteristics would be useful control variables for all analyses, as well

as for studying subgroup impacts.

2. Key Determinants of Attendance and Tardiness

In addition to the factors just listed, commuting distance or commute mode, as well as details

about parents' employment, could be useful for reducing variance in the analysis of attendance

outcomes. Attendance rates may depend somewhat on whether the student takes the bus, gets a ride,

or walks to school, and how long it takes to get there. This information could come from an

84 98



interview with the student or parent. Attendance may also depend on whether someone is at home

to make sure the child is ready for school or to provide child care for students who miss school.

Therefore, information on parental employment and daily commuting patterns will be part of the

parent interview.

3. Key Determinants of Individual Nutrient Intake and Health Outcomes

Given the main hypothesis that school breakfast affects dietary intake and health, it is useful to

control for other food assistance programs. The parent interview, then, will ask about participation

in the National School Lunch Program (NSLP) and the Food Stamp Program (FSP). Issues with

measurement of school lunch participation are similar to those for measuring USBP participation.

One definition could use the usual consumption of school lunch, which would require a survey

question similar to one asked about usual breakfast participation. Another definition could use

consumption of school lunch on the day of the intake interview; this could be part of that intake

interview.

Participation in the FSP can be asked of parents in an interview. Following the CSFII question

format, the items would ask whether the household has been certified to receive food stamps in the

current month, previous three months, or ever. There are advantages to knowing the benefit amount

as well.

Another important. control variable for studying nutrition and health is body mass index, the

ratio of weight to height. How carefully these need to be measured would depend on how they will

be used in the analysis. One method is to use school nurse's records, although it is unlikely that

schools would have such records available on all students in the study, and extracting that

information could be more costly than direct measurement. Another method would be to take direct

measurements during either the student interview in school or the intake interview in the home. This

requires interviewers to have consistent instruments.
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4. School-Level Variables

Finally, it will be useful to measure selected characteristics of each school. The following list

of characteristics includes many constructs that are simple, yet important for characterizing the

sample of schools used for the study:

School size (number of students and grades)

Average class size (number of students per classroom)

Location in a rural or urban area

Size of school catchment area

Size of school cafeteria relative to student population

School policies

Location of breakfast (classroom or cafeteria)

Length and timing of recess and physical education class

Time for breakfast and start of school day

- Busing/student transportation policies

Other important school characteristics are the makeup of the student body in terms of the student

and family background variables mentioned above. These features can be estimated using individual

level data, or, if only data from sample members are available, they can be requested separately of

the school district.

In summary, the evaluation design will include detailed measures of student and family

background as well as relevant school and teacher characteristics. These data will be critical for

gaining precision in the experimental impact estimates and for modeling the participation decision

in the nonexperimental analysis proposed later in this report.
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V. RANDOM ASSIGNMENT DESIGN

A variety of impact evaluation alternatives are potentially available for the Universal-free

School Breakfast Program (USBP) demonstration evaluation. They vary considerably in validity,

complexity, and, most important, cost. Given that the main objective of the Food and Nutrition

Service (FNS) is to obtain the most reliable estimates of the impact of the USBP on student

outcomes, the preferred approach, and the one developed in this chapter, is an experimental, or

randomized, design.

A critical issue that the experimental design must confront is to detect relatively modest impacts

in student achievement, given the funding constraints of the demonstration and evaluation. It is

almost certain that the nutritional quality of school breakfasts under the USBP and regular School

Breakfast Program (SBP) will be essentially the same. If that is true, then the USBP pilot projects

will substantially affect only the dietary intake and academic achievement of children who are new

participants (that is, children who were not participating in the regular School Breakfast Program

prior to demonstration implementation but who would begin participating under the USBP).

Under an experimental design that randomizes schools, the impact of the USBP on student

achievement will be estimated as the regression-adjusted difference in mean outcomes between the

treatment (USBP) and control (SBP) groups of sampled students. These student samples will

include both children who participate and those who chose not to participate in the school breakfast

program offered in their schools. Since it is anticipated that participation in the school breakfast

program at USBP demonstration schools will increase by approximately 25 percentage points, the

effect on the children directly affected will be substantially diluted by the children (75 percent) who
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experience no effect. This implies that large samples of schools will be needed to detect impacts- -

possibly larger samples than are feasible, given the $13 million funding constraint.

This chapter develops an evaluation design that represents the best possible approach for

detecting USBP impacts, given the funds available for the demonstration and evaluation. The

approach is based on a design that pairs schools within districts, then randomly assigns each school

in the pair, into USBP and regular SBP status, and finally, selects samples of students from these

schools.

The experimental design that is developed must be tailored to the schools participating in the

demonstration. However, since the school districts that will apply for the USBP demonstration are

unknown at this time, it is not yet possible to finalize all aspects of the design. Thus, in this chapter

variants of the basic design approach are presented. The options presented vary in terms of the

method used for collecting standardized student achievement test data. If more districts apply than

are needed for the evaluation, and most that apply conduct standardized achievement tests of

students in which the tests meet evaluation requirements, then the evaluation contractor would not

need to administer new achievement tests in all districts. This would free up resources for the

evaluation, enabling it to include more schools; this would increase the power of the evaluation to

detect USBP impacts on students. Thus, one version assumes that the evaluation will use the

achievement data available from district-administered tests; the other assumes that district-

administered tests can be used to measure student achievement at baseline, but the evaluation

contractor would administer a new achievement test specially designed for the evaluation during the

follow-up period.

In addition, because there is uncertainty at this time whether the demonstration will start in

September 2000, or later, in January 2001, the design also includes an option to conduct a pre-
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implementation survey of students' parents. This survey would be conducted only if demonstration

implementation is delayed until January 2001.

The remainder of this chapter presents the evaluation design approach for detecting USBP

impacts. Section A summarizes overall design approaches available to evaluate the USBP pilot

projects. It concludes that the preferred approach is an experimental design. Section B describes

the basic features of the recommended experimental design approach. Section C describes statistical

precision and power for detecting USBP impacts on students under the design options.

A. THE CASE FOR AN EXPERIMENTAL DESIGN

The central objective of the USBP evaluation is to determine whether making free breakfasts

available to all students (1) increases participation in the SBP, (2) increases the number of students

who eat a nutritious breakfast, and (3) improves cognitive and school performance and related

outcomes of participating students in settings where the demonstration takes place. The challenge

for the evaluation is to isolate changes in outcomes due to the USBP program from changes due to

other factors.'

The ideal method for separating program influences from other factors is to compare outcomes

for a set of students who are offered the USBP and the outcomes of the same set of individuals if

they were not offered the program. However, once individuals are offered the USBP, it is not

possible to know what their outcomes would have been if they were not given the opportunity to

participate. It can be approximated only by comparing their outcomes to those of some other group.

This other group, denoted the counterfactual, could be the same individuals before the program was

'Another objective of the evaluation is to determine how participation in the school breakfast
program, in the sense of actually consuming a school breakfast, affects student outcomes. This can
be examined within the experimental design, using methods discussed in some detail in Chapter VII.
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implemented (the pre-post method), a group similar to the program group in terms of observable

characteristics (the comparison group method), or a group that is similar to the program group in

terms of both observable and unobservable characteristics (the experimental, or random assignment,

method).

In the evaluation literature, methods that yield correct inferences about whether a program

improves outcomes in the settings where it is tested are referred to as "internally valid."' The rest

of this section uses this concept to assess the three design options available: (1) the experimental,

or random assignment, design; (2) the pre-post design; and (3) the comparison group design.

1. Random Assignment Designs

Under experimental designs, "units"--in this case, schools--would be randomly assigned to one

of two groups: the program group and the nonprogram group. When this approach is implemented

correctly, the nonprogram group is statistically equivalent to the program group in terms of

observable and unobservable characteristics.

Strengths. It is generally accepted that random assignment methods have the greatest degree

of internal validity. The simple and mechanical nature of random assignment is the source of its

internal validity. When implemented carefully, the random assignment design ensures that there are

no systematic differences between the treatment group that is offered a program and a control group

that is not offered a program, except the difference resulting from implementation of the program.

The effects of program availability are equivalent to postprogram differences between treatment

'Another important question that an evaluation may wish to address is whether demonstration
policies have similar effects in other settings or on circumstances beyond the demonstration school
districts. Methods that yield results that can be generalized to other settings are termed "externally
valid." However, as noted in Chapter II, Section D, since FNS's objective is internal validity, the
discussion focuses on internal validity. J
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group members and control group members. All other sources of differences are removed by

random assignment. Variation will exist because of sampling error, but statistical tests can be used

to assess whether the differences in outcomes for the two groups can be attributed to chance. If the

tests show that the differences are unlikely to have occurred by chance, they can be attributed to the

program.

Weaknesses. Random assignment methods have some weaknesses in the context of

evaluating social programs. The designs require eligible participants not to receive program

services, so that a control group can be formed. Withholding benefits or services from eligible

participants often makes the experimental designs harder to implement. In the USBP demonstration,

the benefit is not having to pay to receive a school meal. Control schools would not be able to offer

breakfasts free to all students. Compared to most random assignment studies, the services denied

to the control schools and students are not substantial. Students in control schools would not be

precluded from receiving school breakfasts; it is just that some students (reduced-price and full-price

students) would be required to pay some amount toward the meals, as they currently do.

2. Nonexperimental Design Alternatives

Random assignment designs have desirable features. Alternatives to random assignment are

pre-post and comparison group designs. However, these designs would provide unclear answers to

most of the important questions in the USBP demonstration.

a. Pre-Post Designs

A pre-post design for the USBP evaluation would involve a comparison of SBP participation

and student outcomes between periods before and after implementation of a USBP. Under this
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design, the group of students being compared with the USBP group is the same group of students

before the program was implemented.

Strengths. Given that the assumptions underlying the pre-post design are met (substantial

effects occur within a short period of time), then one important advantage of the designs is that their

implementation is relatively simple and straightforward.' The designs also are easy to understand

because the resulting data have an intuitive meaning: if outcomes after program implementation are

better than outcomes before program implementation, it is a straightforward conclusion that the

better outcomes are due to the program.

Weaknesses. Few social programs have dramatic effects in a short time. The norm is longer-

term followup to assess whether programs have had moderate effects. The basic problem with a pre-

post design is that it risks making misleading inferences about program impacts, since any changes

that are observed may be due to factors other than implementation of the USBP, especially if

substantial time has elapsed between the pre-program and post-program data collection points, or

if participants come to programs after they experience adverse events. For example, suppose one

observes that participation is higher in the post-implementation than the pre-implementation period

for low-income students eligible under the regular SBP. One would like to conclude that this

increase in participation among low-income students is due to implementation of the USBP.

However, the increase might be due to other factors, such as a downturn in the economy, which

could increase program participation.

Another change that could affect a pre-post analysis of the USBP is changes in student

composition from year to year. The importance of this factor would be minimized if the USBP were

'Except, possibly, for timing issues associated with collecting pre-implementation data, as
discussed below.
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implemented in the middle of a school year, so that pre- and post-implementation variables were

measured during the same school year. A more realistic implementation process would imply

implementing the USBP at the start of a school year. Also, it is possible that the breakfast-eating

patterns of students are largely formed early in the year and that the full effects of a USBP would

not be observed in a six-month observation period beginning in midyear.

For these reasons, pre-post designs are probably not well suited to the USBP demonstration.

b. Comparison Group Designs

Conceptually, the nearest alternative to random assignment is the comparison-group design.

In comparison group designs, a comparison group typically is formed by identifying individuals who

are similar to individuals exposed to a program but who, for whatever reason, do not participate. For

the USBP demonstration, comparison group designs would involve comparisons of data collected

at the same time for students who are and are not in schools offering the USBP program. A

comparison group design would use comparison schools (either within or external to the USBP

school districts) and compare outcomes of students in schools that choose to implement the USBP

with outcomes of students in schools that do not implement the program. Another strategy is to

identify a comparison group from a national database.

Strengths. Comparison group designs improve on pre-post designs in that the comparison

group creates useful benchmarks for assessing change. The comparison group's outcomes reflect

the influence of time and maturity, allowing the evaluation to provide a clearer look at whether the

treatment group's outcomes are being influenced by the program. In some circumstances,

comparison group designs may also be easier to implement than random assignment designs.

It should be noted that these strengths do not mean that comparison group designs have lower

implementation and data collection costs than random assignment evaluations. In fact, comparison
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group designs generally are more expensive than random assignment designs precisely because a

comparison group must be recruited, whereas the control group is readily identifiable in

experimental designs.

Weaknesses. The major weakness of comparison designs is that observed differences in

outcomes are not necessarily program effects--the design may lack internal validity. Suppose the

USBP were implemented in a set of schools, and outcomes of participants in the program were

compared to outcomes of students in other schools to assess program impacts (where comparison

schools are either within or external to the USBP districts). Differences among schools that choose

the USBP program and those that do not could themselves affect the comparisons. For example,

School Food Authorities (SFAs) selected for the demonstration might choose to implement the

program in the elementary schools with low participation rates among students eligible for the

regular SBP, in hopes that a universal program would substantially improve participation rates. In

this scenario, a key outcome variable would differ systematically between the schools that could be

used for comparison purposes and the schools implementing the USBP. Whereas many such

differences can be measured, and potentially controlled for, in the analysis, some differences will

remain unmeasured. If these unmeasured differences affect program outcomes, there is no direct,

reliable way to separate their effects from program outcomes.

It is not possible to know in advance whether unobserved factors cause comparison group

outcomes to be higher or lower than treatment group outcomes. It is safe to say, however, that

evaluation results will be affected by at least some bias when comparison group designs are used.

There are strategies for reducing the bias. For example, an evaluation using this design could create

different comparison groups that may incorporate different types of bias. It would then average the

results to reduce the biases. Also, the use of pre-post measures of student outcomes can partly
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normalize for differences between groups of students and reduce bias. These approaches may

improve the validity of a comparison group design, but they would also increase data collection costs

and evaluation complexity.

3. The Importance of Obtaining Reliable Evaluation Results Favors Using a Random
Assignment Design to Evaluate the USBP Pilot Projects

Trade-offs exist in any program evaluation, more so when schools are the setting for the

program. When the pros and cons of available evaluation design alternatives are considered, the

decision boils down to whether to use a comparison group design or a random assignment design

in evaluating the USBP pilot projects. Random assignment designs are clearly superior, yielding

internally valid impact estimates. Comparison group designs are plagued by the high likelihood of

yielding invalid results.

The fundamental question to ask is: Is the invalidity from using a comparison group design

within a tolerable range in the case of the USBP demonstration? The answer to this question

depends on the value of the information. Expanding the current school breakfast program to one in

which breakfasts are free to all students, regardless of family income, may substantially increase the

cost of the school breakfast program. In an economic climate where public resources are

constrained, it is critical to obtain strong information on whether this type of expenditure is

worthwhile--whether it increases the number of students consuming nutritious breakfasts, improves

dietary intake, and enhances student cognition and academic performance.

It is hard to argue that little is riding on the outcomes of USBP programs. Random assignment

designs are more likely to withstand the intense scrutiny an evaluation of the USBP will receive.

Given the costs of implementing the USBP nationally, being "close enough" probably is not

considered acceptable.
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Given FNS's objective of obtaining reliable findings, random assignment's clear superiority in

this area over other design alternatives favors using random assignment designs for the USBP

evaluation.

The rest of this chapter specifies the features of the random assignment design.

B. FEATURES OF THE RANDOM ASSIGNMENT DESIGN

A number of decisions need to be made when developing a random assignment evaluation

design for the USBP demonstration. This section describes overall features of the design approach

for the random assignment impact study. These include decisions about the level at which

randomization would occur, whether to formally incorporate planned variations in the treatment, and

the definition of the counterfactual (control) group. Decisions about the number of districts and

schools to work with and the precision of the estimates, are covered in Section V.C.

1. Preferred Approach Is to Randomize Schools

In principle, random assignment can be imposed at a variety of levels. It could be implemented

at the school level; or, within schools, students or classrooms could be randomly assigned. An issue

to be resolved is, at what level in the USBP demonstration will random assignment be administered.

In the design of random assignment evaluation, it is often useful first to examine the

implications of random assignment at the lowest level--in this case, with students - -and then to

consider whether the program's structure will be violated or the evaluation's results flawed by such

a design. If violated or flawed, then one needs to consider doing random assignment at the next

higher level (in this case, classrooms) and repeat the exercise, stopping when the choice does not

violate the program's structure and yields unbiased results.
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Using this process, the preferred approach is to randomly assign schools, not students or classes.

If students are randomly assigned within schools, the effects of the USBP on participation rates (and

dietary intake) may not be representative of a fully implemented program, thus lessening the value

of the demonstration. If random assignment were used to offer the USBP to a random subset of

students within demonstration schools, these students would constitute the treatment group, and the

students not offered the program would constitute the control group. Comparison of outcomes of

the two groups potentially could yield unbiased estimates of program impacts. However, a possible

serious problem with randomizing students instead of schools is that a USBP implemented in only

part of a school probably would not have the same effects on participation as a program implemented

in the entire school. As a result, it may not fully address some of the evaluation's most critical

research questions. The beneficial effects of the USBP on participation and other outcomes are

achieved, in part, because all students can receive a breakfast free, thus reducing the effects of

stigma. Randomizing students within a school defeats this purpose, since only some studentswould

have an opportunity to have free breakfasts, whereas others would not. In addition, a small

demonstration program might not be able to offer the same kind of breakfast or be publicized in the

same way as a fully implemented program. Within-school randomization of students also is likely

to be more complex to implement than randomizing schools, so that school districts and schools may

resist the implementation. Similar arguments hold for why it is not appropriate to randomize classes

within schools.

Using random assignment to choose which schools in participating SFAs offer the USBP

eliminates biases from self-selection of students and would be relatively easy to implement.

However, random differences between schools and their experiences over time, all else constant,

will make it more difficult to detect program impacts. The loss of precision arises because sample
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members in a group (students in treatment and control schools) are affected by common events or

circumstances. This grouping causes the estimator of the program impact, the average outcome

difference, to vary more than when students are randomly assigned.

In practical terms, the implication of having schools as the units of intervention is that, to

estimate program effects accurately, the evaluation will need to include more schools. Increasing

the number of schools in the treatment group and the control group reduces the variability of the

impact estimator, because random events affecting schools have a better chance of canceling each

other out. In addition, variation across schools can, to some degree, be mitigated by matching pairs

of similar schools within each SFA, then using random assignment to choose which school within

each matched pair could offer the USBP.

Matching and Randomizing Schools. Within each SFA, similar schools will be matched into

pairs, then random assignment will determine which school within each matched pair can implement

the USBP. This process should result in a random sample of treatment and control schools that are

matched on a set of observable criteria, thereby reducing the cross-school variation in outcomes.

To accomplish the matching and randomizing of schools, the first step is to consider what

criteria to use in the initial pairing. Several important characteristics to consider are the following:

number of students enrolled, percentage of students certified for free- or reduced-price meals, racial

and ethnic composition of the school, the SBP participation rate, and school-wide average

achievement test scores. The first three criteria--school enrollment, the percentage of students

certified for free- or reduced-price meals, and race and ethnicity--are important for ensuring that

(1) treatment and control schools are similar on demographic and socioeconomic characteristics, and

(2) the face validity of the matching process. Given that both program participation and school

achievement are key outcomes for the evaluation, using these variables as matching criteria helps



make the treatment and control sample comparable on key study outcomes prior to USBP

implementation.

Based on experience on other studies using matched comparison areas, sometimes it is

important to limit the number of criteria used in the matching process. The main reason for this is

that using too many criteria for matching schools prior to randomization may lead to pairs of schools

that are not similar on the most important characteristics.' For example, if the most important

matching criterion is, say, student achievement scores, then using the other criteria described above

may lead to pairings of schools that are less well-matched on achievement scores.

The exact matching criteria are, in some sense, judgmental. Given the importance of academic

achievement, it is likely that this criterion should be used to pair schools before randomization. The

other criteria described above also are important for ensuring face validity. In addition, working

with the SFAs and school districts is important for ensuring that similar schools are paired before

randomization. Often, school district staff are in the best position to offer suggestions on the schools

in their district that are the most similar. The process would be iterative: the evaluation team will

make initial pairings based on administrative data, then revise them based on input received after the

pairings are reviewed by school district officials.

'The evaluation of the infant mortality initiative, Healthy Start, for example, was based on a
comparison site design in which outcomes for the demonstration projects were compared with
outcomes for matched comparison areas. The selection of comparison areas first used an extensive
set of matching variables, but the selected comparison sites were not well-matched to the
demonstration projects on the key outcome of infant mortality. After considerable exploratory
analysis and consultation with the project staff, the matching criteria used were only baseline infant
mortality rates and race and ethnic composition.
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2. The Design Does Not Include Planned Variation in the Demonstration Treatment

Given the decentralized nature of the regular SBP, SFAs and schools in the demonstration will

likely implement the USBP in a number of different ways. Some schools will simply make all

breakfasts free and operate the program just as the SBP did. Other schools may change where the

breakfasts are provided; for example, they might offer the breakfasts in classrooms rather than the

cafeteria, or they might send all children to the cafeteria as they arrive at school. SFAs may also be

creative about the menu items offered, or they serve hot meals.

Ideally, the evaluation would determine which program features are effective and which types

of students are affected. However, learning what works within programs is both difficult and

expensive. Schools would need to be grouped, and then randomly assigned to different treatment

settings or a control group, since randomizing schools in this way would be the only statistically

reliable way to assess the importance of various program alternatives and why they are effective.

The possibility of designing a demonstration that explicitly creates variation in treatments is

limited in the current situation. To achieve reasonable levels of precision would require considerably

more resources than are available for the demonstration evaluation (see the sample sizes shown in

Section V.C, for the treatment group multiplied by the number of different treatment interventions).

In addition, because of increased complexities, implementing this design would require greater

resources. To implement the design, the evaluation contractorwould need to carefully define the

program variations up front, as well as randomly assigning schools to one or another of these

variations. That would require considerably more discussion with school districts than would be

required if there were a single treatment--to get them to understand the process and then stick to their

assignment. This would require substantial resources, and seems to go beyond the congressional

mandate.
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Thus, given resource constraints, it is not feasible to plan variation in the treatment in order to

assess the impacts of different program types. Furthermore, when offering the USBP, it does not

seem feasible to constrain SFAs and schools to adoption of a single type of program setting. Given

the current decentralization of decision making in school districts under the regular SBP, and based

on information from Child Nutrition Program administrators, under a national USBP policy, SFAs

and schools probably would be free to provide breakfasts in a range of settings, such as school

cafeterias and classrooms. Since that is how the program would be implemented in the long run,

from that standpoint it would be more desirable to test a combination of treatment settings than a

single one. That is, demonstration SFAs and schools should be allowed to implement whatever

program they view as sensible, given a school's normal breakfast program and student needs and

preferences--subject to meeting the regulations and demonstration requirements of the USDA

breakfast program.

Information about the effectiveness of variations in program features is important for program

design, however. Since the demonstration will not explicitly incorporate treatment variation into the

design, it is important when developing the analysis plans to consider evaluation approaches that will

at least shed light on program effectiveness. Here, the role of the process analysis of program

implementation and operation is crucial (see the discussion in Chapter VIII). Other strategies will,

where statistical precision constraints permit, include disaggregating parts of the impact analysis by

type of demonstration treatment, explicitly controlling for treatment variation when analyzing data

pooled across different interventions; and conducting descriptive analyses of differences in student

outcomes for different treatment variations (the latter will be useful even when available statistical

precision is relative low, so as to at least determine whether there is any hint of evidence of major

treatment effects on outcomes).



3. The Regular SBP as the Counterfactual

Identifying the appropriate group to compare with the treatment group is another of several key

elements of the evaluation design that needs to be specified. Deciding on the appropriate

counterfactual is important because it defines how the evaluation results can be interpreted. There

are three potential counterfactuals for the USBP evaluation: the regular SBP, the no-breakfast

program, and a counterfactual that includes both schools with the SBP and without it.

Having the regular SBP as the counterfactual means that the evaluation results will be

interpreted as indicating what would happen if the SBP were replaced with a USBP. That is, it

indicates how participation in the SBP would change and how dietary and school-based outcomes

would change, relative to an environment in which the SBP is offered to low-income students. For

example, changes in dietary intake might occur because the dietary intake of students who participate

in the USBP, but who would not participate in the SBP, may change. Key outcomes might also

change for students who would participate under either program, if the USBP changed the breakfasts

that were offered due, say, to an increased scale of program operations.

If the counterfactual were the no-breakfast-program option, the evaluation results would be

interpreted as answering the more basic question of whether the provision of a breakfast program

affects student dietary and school-based outcomes. This comparison would also make possible an

assessment of the effects of the USBP on participation.

FNS has provided direction on the decision about which counterfactual is appropriate for the

study. It recommends that the demonstration be limited to those schools already participating in the

SBP, making SBP schools the counterfactual for the demonstration evaluation. While a design that

includes schools with no breakfast programs, a regular SBP, and a universal-free breakfast program

has some appeal, several considerations point toward using only the SBP as the counterfactual:
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The majority of schools currently offer the SBP. More than 75 percent of public
schools currently offer the SBP. This high participation rate suggests that schools that
do not participate in the current program are likely to differ substantially from those that
do participate. The evaluation would need to control for those factors, which adds
complexity to the design. In addition, although one could find schools without an SBP
in which to implement a USBP, the likelihood of having an adequate number of schools
not on the program is relatively low.

The legislation authorizing the demonstration appears to pose the SBP as the
counterfactual. Section 109(b)(i) states that the goals of the pilot projects are (1) to
"reduce paperwork, simplify meal counting requirements, and make changes that will
increase participation in the school breakfast program, and (2) to evaluate the effect of
providing free breakfasts to elementary school children, without regard to family
income, on participation, academic achievement, attendance and tardiness, and dietary
intake over the course of a day" (italics added). Congress recognizes that there are
specific reasons why some schools currently are not participating in the SBP, such as
transportation or scheduling issues or the fact that the district is too affluent to make the
program cost-effective. The issue is whether a policy of moving schools currently
participating in the SBP toward universal-free breakfast programs is an appropriate
policy change.

It is too costly to include both no-breakfast and regular SBP as counterfactuals.
Although the evaluation design could, in principle, incorporate both counterfactuals, this
approach might be too costly. If the USBP were implemented both in schools with and
without the SBP, it would be possible to combine the two alternatives into a "does not
offer USBP" counterfactual. However, it is likely that the two types of comparisons
would need to be done separately. This would dilute the ability to detect program
impacts, particularly when the number of schools in the study is likely to be constrained
for budget reasons and because the legislation restricts the evaluation to six SFAs.

4. The Evaluation Will Collect School-Level and Student-Level Data

The evaluation questions posed in the authorizing legislation focus on the effect of offering a

USBP on student decisions to participate in a school breakfast program and the effect of that

participation on various student outcomes.' This focus suggests that the principal unit of analysis

will be individual students. However, it is important to note that, even though the ultimate effects

of interest occur largely at the student level, in some instances it will be easier and cheaper to obtain

'The legislation authorizing the demonstration lists a school-based question as well, which is
to measure the effect of the USBP on the paperwork schools are required to complete.
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average school-level data (i.e., school averages of student characteristics and outcomes) on some

variables and to collect such data over several points in time.

The evaluation will include both the collection of school records data on school averages and

student-level data for sampled students; it will also conduct surveys of sampled students. Some

analysis of administrative records data would take place at the school level, and some will take place

at the student level. (Chapter VII discusses student- and school-level analyses.) Both units of

analysis are important and are included in the evaluation design. For some outcomes--such as SBP

participation, student absenteeism, tardiness, disciplinary actions, health (visits to the nurse while

at school), and student academic achievement--the evaluation will conduct analyses at both the

school level and the individual-student level. For outcomes such as dietary intake and quality of

diet, cognition, and student behavior, the evaluation will measure the outcomes by surveying

individuals and/or their teachers and parents, since schools typically do not collect the data on

individuals, and, because of the costs or logistical problems. In this situation, the appropriate unit

of analysis is the individual student.

5. The Evaluation Will Exclude Kindergarten Students from the Survey Research Sample

The legislation authorizing the demonstration restricts participating schools to elementary

schools. The growing trend in the United States is for elementary schools to include kindergarten

and grades 1 through 5 (although some elementary schools include grade 6). Even if all the

aforementioned grades are included in the demonstration, there is the issue of whether the evaluation

should include all the grades.

Of particular concern is whether the evaluation should include kindergarten students. Including

kindergartners introduces several complications. Kindergarten is not universal, the way other grades

are. Many kindergartens operate on half-day schedules and thus do not provide a school breakfast
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program for kindergarten students. Moreover, children attending afternoon kindergarten sessions

at schools that have breakfast programs would not get the opportunity to participate in a school

breakfast program. One solution would be to confine the analysis to kindergartens that had morning

operations (that is, those that include full-day kindergartens and those with morning half-day

kindergartens, but excluding afternoon-only programs). These analyses, however, would need to

carefully control for type of kindergarten (full-day versus morning session only) and for other

student and family characteristics, since children attending full-day and morning-only kindergartens

probably differ. If the alternative--including all kindergartens--were adopted, then the evaluation

would need to impose a different sampling strategy for afternoon kindergarten children. This is

because family and student characteristics may differ among morning and afternoon children, and

it could not be assumed that data collected for morning students would be representative of afternoon

or all-day kindergarten students.'

In addition, some of the key outcome measures would be difficult to collect from kindergarten

children. For example, many dietary surveys have not been administered to these children. The

elementary school component of the SNDA-1 sample included children in grades 1 to 5. The 1994-

1996 CSFII dietary recall instrument was administered directly to children 6 and older (with some

assistance from parents of children 6 to 11), but parents completed the instrument for children

younger than 6 (which would include most kindergarten children). Published achievement tests are

available for grade K, but districts and states are generally reluctant to use them, preferring instead

to use "readiness tests." Usually, special-education status is not adequately assessed before first

grade--a key control variable that would not be available for kindergarten students.

'There are alternatives to public school kindergarten programs, such as Head Start and private
programs. This complicates the analyses, since it means that the USBP may affect whether or not
students attend public school programs, possibly affecting who shows up in public schools.
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The above discussion indicates that several complications arise from including children in

kindergarten. While these complications are not insurmountable, the added complexity, as well as

the uncertainty about the comparability of findings between kindergartners in treatment and control

schools, leads to a recommendation to exclude kindergarten children from the survey research

samples, but not from other components of the evaluation. For example, using available

administrative records data, the evaluation will examine the effects of the USBP on these children's

participation and school attendance and other outcomes.

6. The Evaluation Will Include a Longitudinal Component

An important design question to resolve is: How many rounds of outcomes data should the

evaluation collect on dietary intake and student achievement? There are two issues to take into

consideration when making this decision. The first is whether multiple rounds of student outcomes

data are required in order to reliably estimate USBP impacts on students and, if so, how many. That

is the focus of this section. The other issue is how long students should be followed to assess both

short- and longer-run program impacts, which is discussed in the next section.

It is usually not necessary to supplement follow-up data on treatment and control group

outcomes with the collection of baseline outcomes data to reliably estimate program impacts. If

random assignment is performed correctly, then treatment and control members will not differ

systematically in terms of measured or unmeasured characteristics at baseline, regardless of whether

the characteristics are outcomes or not; therefore, simple comparisons of the mean outcomes of

treatment and control groups during a post-implementation (follow-up) period will produce unbiased

estimates of program impacts.

More often than not, baseline data on characteristics (including data on some outcomes) are

collected, since collecting these data usually is straightforward and relatively inexpensive and
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benefits the analyses in the following ways: it is possible to improve the precision of the impact

estimates by using multivariate analytic models to control for the characteristics of individuals

(particularly useful when conducting subgroup analyses); and it results in both more characteristics

in which to evaluate whether random assignment was implemented correctly and to consider how

impacts vary by subgroup.

Deciding whether the USBP evaluation should collect student outcomes data at baseline for

outcomes such as dietary intake and student achievement (if the evaluation contractor has to

administer achievement tests to students) is especially important in the USBP demonstration

evaluation because of the relatively high costs involved in collecting the data. Administering dietary

intake interviews and conducting achievement tests is extremely expensive because of the

complexities of the data collection and the need to collect the data in person. Given evaluation

resource constraints, collecting baseline data on dietary intake and achievement mean that follow-up

data collection on other types of outcomes must be limited to a single round of data collection. To

justify that kind of trade-off, there must be vital analytical reasons for collecting outcomes data at

baseline.

It turns out that it is critical to obtain information on student achievement at two points in time

(either at baseline and at followup or at two follow-up periods)." Even with relatively large samples

and a randomly assigned control group, it is expected that the evaluation will not be able to estimate

student achievement reliably if based only on a single followup, because of the need to detect

relatively small impacts in the overall student sample (see Section V.C). The variation in test scores

due to student abilities and the variation due to the myriad differences in education policies and

'Having, achievement test data for three points in time would be even better, since it would

enable the evaluation to implement an individual, fixed-effects estimation method that would control

to some degree for selectivity bias (see discussion in Chapter VII).
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interventions across schools and districts will make it difficult to detect any effects of USBP

availability. The available evidence on the determinants of achievement test scores suggests that,

at a minimum, one would need longitudinal data with two time points (a benchmark and followup)

for each sampled student; the evaluation should also collect data on family background and student

disability status to control for those characteristics.

The evaluation will obtain baseline and follow-up data on student achievement. (Whether the

data can come from existing district-administered tests or new tests to be conducted by the

evaluation contractor cannot be decided until FNS finds out which SFAs apply.) In reliably

estimating impacts, it appears less critical to collect two rounds of data on other student outcomes,

such as dietary intake. Analyses of CSFII data suggest that dietary intake at any point in time is

weakly correlated to prior intake, and the correlation becomes substantially weaker as more time

elapses between preprogram and postprogram data collection points.' The analytic benefits of

having data on dietary intake at two points in time (reducing variance) do not appear to justify the

increase in costs of collecting the data.

The Cross-Sectional and Longitudinal Samples. The evaluation will include two partially

overlapping samples. One component is a cross-section sample of students from all grades 1 through

6.9 If the demonstration starts in school year 2000 - 2001, then the cross sectional sample will be

students in grades 1 through 6 in SY 2000 - 2001 (see Figure V.1). These students would be

'The CSFII collects dietary intake data on individuals at two points in time. We regressed
CSFII sample members' intake in Day 2 on a variety of control variables, first without Day 1 intake,
then with Day 1 intake. We examined whether the earlier intake data were highly correlated with
later intake, resulting in a huge increase in the R-square. The R-square increased, but not
substantially, and the overall R-square remained fairly low.

'Students in Kindergarten will also be included, but only in the analyses of administrative
records data (see the earlier discussion in Section V.B.5).
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surveyed once, during spring 2001. At that time, sampled students would be administered dietary

recalls and given cognition tests; they would also be surveyed about their attitudes toward school

breakfast and school climate. One of their parents would also be administered a short survey to

obtain data on parental attitudes and household characteristics, including the household's food

security.

The second component tracks a longitudinal sample of cohorts of students in the study schools,

based on administrative records.' In its most basic form, the longitudinal sample would consist of

the cohorts of students in grades 2 through 6 at the time of demonstration startup in SY 2000 - 2001

(see Figure V.1). The baseline measure of student achievement would come from district-

administered tests taken a year earlier, in spring 2000, when the students were in grades 1 through

5; the follow-up measure would be from either a district- or evaluation contractor-administered test,

taken in spring 2001, when the cohort of students are in grades 2 through 6." Operationally, the

sampling for the longitudinal analysis entails selecting a somewhat larger cross-sectional sample of

students in grades 2 through 6 in SY 2000 - 2001, then otherwise would be needed to support the

planned cross-sectional analyses. The larger sample is necessary to offset the influence of student

mobility. That is, since students moving into the school district during SY 2000 - 2001 would not

'°As noted, the longitudinal data collection would involve one round of achievement testing
administered by the evaluation contractor, if district-administered test data are not available for the
follow-up period.

"If the districts test elementary students annually so that three years of achievement test data
are available, then the evaluation could estimate impacts on student achievement using an individual
fixed-effects "difference-of-differences model" (see discUssion in Chapter VII). In this case, the
cohort of students would be students in grades 2 through 5 at the time of demonstration startup. The
three student achievement measures would be: one in the year before implementation of the USBP
(spring 2000), when the student cohorts are in grades 1 through 4; one during the first year of the
demonstration (spring 2001), when students are in grades 2 through 5; and one in the second year
of the demonstration (spring 2002), when students are in grades 3 through 6.
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have an achievement test score for the prior school year, SY 1999 - 2000, proportionately more

students in grades 2 through 6 need to be sampled for the evaluation. It is anticipated that

approximately 15 to 20 percent of students in the demonstration sites will move into the school the

district since the spring of the previous year.

Following individual cohorts of students for at least two points at a time is the best design for

assessing program impacts on student achievement. Which grades to follow will ultimately depend

on the schools selected for the demonstration and which grades and the frequency students are tested.

Interviewing students from the full set of grades 1 through 6, who, at the time of data collection,

attend study schools allows for an overall analysis of the effects of the school-level intervention on

students attending the schools.

Attrition. Most likely, all or nearly all the schools selected for the evaluation will remain in

the study sample for the duration of the evaluation. Students, however, move, either within school

districts or out of school districts. Student mobility often is a major analytic issue to consider in

large-scale evaluations, especially with interventions known as "intention to treat." Such

interventions often use the individual student as the unit of assignment and analysis and, when

mobility occurs, it is critical to follow those students who move to assess impacts on the original

group "offered" the intervention. Tracking students who move is costly and difficult. Ultimately,

study findings may be affected by the extent of mobility and the ability to track students who move.

Many of the planned data collection activities--dietary recall, student and parent surveys,

cognitive tests, and teacher surveys--are single point-of-time efforts, so student mobility is not a

major issue. The collection of student achievement data, however, introduces a longitudinal

component to the USBP evaluation. Because of the need to examine the impact of school breakfasts

on growth in student achievement, achievement needs to be measured at a minimum of two points
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in time. Sample attrition is an issue to consider when planning the collection of student achievement

data.

Fortunately, because schools are the recommended unit of assignment for the pilot projects, the

mobility of students in the context of the USBP demonstration and evaluation does not have the

analytic complications (other than the need for higher initial sample sizes) it would have if individual

students were the unit of assignment. Unless student mobility is related to the USBP intervention

(which is unlikely), there is no analytic reason to follow those students who move out of the study

schools and who do not receive the USBP intervention during the period of time when growth in

achievement is measured.'

The main implication of student mobility is that the sample used to examine program impacts

on student achievement must be students who are in the study schools at the two points in time when

the achievement data are collected. Because of the expected attrition between school years, initial

sample sizes for the student achievement study component must be large enough to account for the

fact that a certain percentage of those sampled will move and not have follow-up data on student

achievement. Alternatively, the student achievement sample could include some students who move

to the USBP schools during the second year of the demonstration, if achievement test data could be

obtained from their school records for the previous year.

7. Length of the Follow-up Period

Another aspect of the design that must be specified is the length of the follow-up period.

Ideally, one would like a follow-up period long enough to assess both short- and longer-run impacts

"For students who were initially in the USBP schools, if they move from those schools and are
not there during the time when change in student achievement is being measured, there can be no
impact of the USBP for them. If the USBP were impleinented nationwide, presumably students who
move would move to other schools with the USBP.
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of the USBP on elementary school students' academic achievement. The legislative requirement that

the demonstration is to last for a period of three consecutive school years means that students at

treatment schools will, at most, be able to receive breakfasts in a universally free setting for three

years; after that, they will revert to the regular SBP program, should the schools they attend

participate in it. The critical question to answer in the case of the USBP demonstration (since it lasts

only three years) is whether the evaluation should conduct longitudinal followup on students during

periods after the demonstration ends, in order to assess longer-run impacts.

Alternative 1: Confine Student Followup to the Demonstration Period. One possible

design would limit student followup to the period in which the demonstration is active--that is, when

students are offered USBP meals. Such a design could support a three-year longitudinal followup

for students initially in grades 1 through 4 (if elementary schools in the study include grade 6).

Impacts on students could be assessed at the end of year 1, then in the second year, and, resources

permitting, during the third year of the follow-up period.

The advantage of this design is that it provides information on the effects of the USBP on

student outcomes while it is still possible to participate in the program. For example, the design

could find out whether the program has a different impact on students who start receiving USBP

meals in the first grade and stay through the third grade, than it has for students who begin

participating later, say, in the third grade and continue receiving meals through the fifth grade. In

addition to assessing the impacts according to the timing of participation, the evaluation could

examine the impact of participation according to the duration of participation (for example, received

meals for one year versus two years versus three years). In principle, the effects of the duration and
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timing of participation can be estimated from a regression model, with duration of time in the school

and grade of entry into the study school as explanatory variables.'

Alternative 2: Conduct Student Followup After the Demonstration Ends. An alternative

design would include followup during the postdemonstration period, when USBP breakfasts are not

available. Such a design would enable the evaluation to address research questions such as: (1) What

are the longer-term effects of USBP participation on participation in the regular SBP? What are the

longer-term impacts on student achievement? Do effects on these outcomes persist over the longer

term, or do they fade over time? Do impacts appear later in the students' academic career? Do they

become stronger over time?

Take the case of participation in the regular SBP. Suppose that participation in the regular SBP

by low-income students in the postdemonstration period is greater for students initially offered

USBP breakfasts than for children attending regular SBP schools. That may occur because, by

providing breakfasts without regard to family income, the USBP reduces the stigma of program

participation, and that impression is carried forward by students into their middle-school years.

Based on the finding, Congress, to reduce the costs of the USBP, might decide to authorize it in only

elementary schools, satisfied that participation in the regular SBP will remain high for children most

in need as they move into middle and high schools.

The situation is more complex in the case of achievement. Suppose that over a longer period,

the impacts on student achievement disappear. What does that mean? It is consistent with no longer

having access to the USBP: a positive impact might have persisted if the program were still in place.

But it also might be the case that the effect would have disappeared even if the program were still

"For students attending USBP schools, the control variables would be program-school duration
and the grade at which they enter the demonstration. The variables would be defined similarly for
students attending control schools (regular SBP), but in terms of control schools.
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available to students, reflecting the normal maturing of students. However, without giving students

the opportunity to participate in the USBP over the longer period, it is impossible to disentangle the

reason.

The main disadvantages of a design that follows students beyond the demonstration period are

that it is complex and expensive to implement. While the research objectives that require collecting

data after the demonstration appear interesting, they appear to be of second-order importance and

the data could not always be interpreted. In addition, unless more resources could be added to the

demonstration and evaluation, it is not feasible to collect data beyond the demonstration period.

Focusing on the demonstration period appears to be the most prudent use of resources, and will be

followed for the USBP evaluation.

C. STATISTICAL PRECISION AND POWER

This section discusses the statistical precision levels for the four design alternatives. Section 1

defines the design alternatives that are considered. Section 2 describes the key assumptions that

underlie the precision analysis, while Section 3 highlights a number of factors that substantially

influence the likely statistical power levels that can be achieved. Detailed findings about trade-offs

between statistical precision and sample sizes for various aspects of the analysis are presented in

Section 4.

1. Design Options

The design to evaluate the USBP pilot projects will match and randomize schools. The actual

number of schools to be included in the demonstration and evaluation will depend on demonstration

school districts' ability to provide achievement test data on sampled students.
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Design Alternative 1, the preferred design, assumes that districts will be able to provide data on

student achievement test scores at both baseline and during the post-implementation follow-up

period. If demonstration school districts cannot provide follow-up data on student achievement, then

the evaluation contractor would need to conduct one round of achievement testing during the follow-

up period (Design Alternative 2). Because it is more costly to test students then obtain existing test

data from demonstration school districts, fewer schools and students would be sampled under Design

Alternative 2. The design alternatives are as follows:

Design Alternative la: Districts Will Supply Baseline and Follow-up Student
Achievement Data. The first design alternative pairs 144 schools, then randomly
assigns each school in the pair into either treatment (USBP) and control (regular SBP)
schools--72 schools in each of the treatment and control groups. It collects detailed data
on 30 students per school, or a total of 4,320 students. Under this design, administrative
records data and student survey and test data would be used to assess the impact of the
USBP on participation and a variety of student outcomes such as dietary intake,
attendance, cognition, and student achievement.

Design Alternative 2a: Evaluation Contractor Conducts Student Achievement Test
During the Follow-up Period. This design pairs 120 schools, then randomly assigns
each school in the pair into treatment (USBP) and control (regular SBP) schools--60
schools in each of the treatment and control groups. It would collect data on 30 students
per school, or a total of 3,600 students. As with the first design, this design will use
administrative records data and student survey and test data to assess the impact of the
USBP on participation, dietary intake, attendance, cognition, and student academic
achievement.

As discussed later in this chapter, one potential limitation with both designs is that program

effects are difficult to detect because of the dilution of effects on "treatment" students who participate

by the substantial number of students who do not participate and hence are not directly affected by

the program. If implementation of the USBP demonstration should be delayed until January 2001,

then a preimplementation survey of sampled students' families in order to identify students who

would likely become new USBP participants, could be conducted under either design as a means for
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addressing this problem. Each design alternative therefore includes an option for conducting a

preimplementation survey (these are denoted Design 1 b and 2b, respectively).

For each of the above alternatives, as discussed in Chapter VII, two major types of analysis of

outcome variables would be conducted. One method--the analysis of availability -- essentially

compares the means of the students assigned to treatment status and those assigned to control

status.' It is this first method that fully draws on the experimental design; the experimental design

essentially eliminates risks of selection bias problems. However, a second line of analysis will focus

direction on participation, comparing USBP students who actually participate in the program with

those of comparison students not receiving school breakfasts.' This analysis is more subject to

problems cause by selection bias, but it has greater statistical power if selection bias proves not to

be a significant issue.

In the discussion that follows, power levels associated with each of these two lines of analysis

are considered.

2. Assumptions

The approach to examining the precision of estimates for proposed sample sizes for the two

design alternatives and options is to estimate the smallest true program impact that will likely lead

the evaluation to conclude statistically that the USBP program has an impact. The calculations

assume the following:

"To increase precision, these and other comparisons discussed in the text will be regression-
adjusted. See Chapter VII.

'Separate comparisons of USBP participants and USBP nonparticipants, and of USBP
participants and SBP participants, will also be conducted.
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Using One-Tailed Difference-of-Means Tests at .05 Significance Level, 80 Percent
Power. The evaluation will conclude that a program has an impact if the statistical test
rejects, at the 95 percent confidence level, the hypothesis that treatment and control
means are identical. The minimum detectable impact is calculated so that the evaluation
has, at a minimum, an 80 percent chance of concluding that the program had an effect
if, in fact, an effect of the assumed size exists.'

Not Generalizing Beyond the Demonstration SFAs. The evaluation findings will
generalize to the six SFAs in the demonstration. That is, since the objective of the
evaluation is to reliably estimate the impacts of the USBP on students in schools in the
demonstration districts (internal validity), the findings do not generalize to all SFAs in
the country (that is, the between-SFA variance component is taken out, or ignored, in
the calculations).

Balanced Design. It is assumed that there is an even split between treatment and
control schools in each SFA."

A 25 Percent Increase in School Breakfast Participation. It is assumed that the USBP
will increase student participation in school breakfast by 25 percentage points (from 30
percent to 55 percent).

Using Reading Score as the Achievement Measure. For the analysis of academic
achievement, a reading score for the verbal measure of student achievement is used.'

Using Statistical Controls for Achievement and Dietary Intake Outcomes. Regression
adjustments are included for the achievement and dietary outcomes. The analysis of
achievement includes a measure of prior achievement; the analysis of dietary intake does
not include a pre-measure of intake, since it has very weak explanatory power.

'For simplicity, all of the calculations presented in the report assume a one-tailed test.
However, some of the hypotheses that will be tested will use two-tailed tests. For those outcomes,
the minimum detectable differences will be higher than those shown in the tables, by approximately
12 percent.

"An unbalanced design, in which more schools or students are assigned to the control group,
would save demonstration (breakfast subsidy) costs. For practical purposes, in the discussion of this
chapter, unbalanced versions of the designs yield approximately the same magnitudes of precision
shown in the text for balanced designs.

"These data are from a large, single school district in Minneapolis that used the California
Achievement Test. Precision estimates were conducted using vocabulary as well as math
computation and concepts measures. The results are similar to those reported in the text for reading
achievement.
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3. Factors Affecting Precision Levels

In order to understand the precision level findings presented later, it is useful to focus on two

factors associated with the planned USBP evaluation which have important effects on attainable

precision levels. The two factors are:

The "Dilution" Effect. The USBP will likely affect only the students who actually start
receiving school breakfasts under the USBP, and this will be a minority of students.
Many students--on average, 25 to 30 percent--will already be participating in the regular
SBP, and their outcomes are not likely to be substantially affected by the introduction
of school breakfasts since USBP and SBP breakfasts will likely have the same
nutritional quality. Among the other students, significant numbers will continue to not
participate in school breakfast, either because their families choose to continue to
provide breakfast at home or for other reasons. The precision calculations are based on
an assumption that the increase in school breakfast participation will be approximately
25 percentage points (that is, an increase from 30 to 55 percent). In the experimental-
versus-control comparisons, which are the essence of the full application of the
experimental design, the effects of school breakfast on those 25 percent who are new
participants are diluted by the 75 percent of students whose participation is not changed,
making it difficult to detect USBP impacts.

Variation Between Schools. The second factor that may limit the precision in the
demonstration is that, even with pairing of schools on measured characteristics prior to
randomization, there are likely to be significant unmeasured differences between the
schools. This variation, because it is correlated with treatment status, tends to confound
the analysis, making it difficult to disentangle school differences from the effects of the
USBP.

The possibility mentioned earlier and discussed later in this chapter, of conducting a

preimplementation survey at the schools to identify the students most likely to participate in the

USBP, represents a possible approach to dealing with the "dilution" problem. In addition, using

analysis approaches which are not based directly on the experimental design represents a different

way of addressing this problem (see discussion in Chapter VII). In particular, it would take

advantage in the analysis of the fact that the evaluation can observe which students actually
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participate in the USBP, thus making it possible to sharpen the comparisons in the analysis, though

at the cost of lowering some of the advantages of the pure experimental design.

For a given number of schools, adding more children per school to the design has only very

limited effects in solving the problem arising from school-level variation. At the limit, even if the

evaluation had data on all the children in a school, and hence could measure the school means

perfectly, there would still be only a limited number of school observations with which to estimate

treatment effects. Rather, increasing the number of schools in the USBP and control group is the

best method of reducing the variability of the impact estimator. However, the ability of the

evaluation to increase the samples of schools is constrained by the amount of funding available for

the demonstration and evaluation.'

4. Detailed Precision Estimates of the Effects of the USBP on Student Outcomes

This section presents estimated minimum detectable effects for the two alternative designs and

options. The sample sizes (in terms of schools and students) that underlie the precision estimates

reflect approximately the level of resources available for the demonstration. Essentially all the

designs included in this overview section can be considered feasible for the demonstration.

For each of the alternatives and options, the middle of Table V.1 displays minimum detectable

effects, which are defined as the smallest demonstration effects the analysis could reliably detect, if

'Randomizing students within schools represents a possible way to get past this problem by
essentially eliminating the correlation between children's treatment status and school differences.
But this approach has the drawback that the treatment itself less realistically mimics what would take
place in a national program. For example, it is not clear that a program offered to, say, half the
students in a school would draw in the same number of students who would be drawn in by a full-
school program. This would be a problem not only for examining participation effects, but for
examining achievement effects as well, since one does not know that the students drawn into the
program are representative of those who would be in a full-school program. In addition,
implementing this experiment would be complicated and schools would probably not participate.
For these reasons, a design including within-school randomization of students was rejected.
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indeed there are effects. These minimum detectable effects are shown for four illustrative outcome

measures: school breakfast program participation, intake of food energy, intake of calcium, and

scores on a standardized reading test.

a. Precision for Detecting Impacts on USBP Participation

It is estimated that between 25 and 30 percent of students attending elementary schools

participating in the regular SBP receive a school breakfast on a typical school day (Burghardt et al.

1993a). Since there have been only a few evaluations of a universal-free school breakfast program,

and none have used random assignment, it is difficult to know what kinds of effects on breakfast

program participation to expect and plan for in the USBP demonstration. Based on existing

literature and the informed opinions of experts, it is expected that participation in USBP schools

would increase by 25 percentage points."

As shown in Table V.2, both design alternatives would be able to detect the effects on

participation considerably smaller than the effects expected for the demonstration. For example,

under Design 1, with 144 schools (72 treatment and 72 control), an analysis of student participation

"Increases in student participation as low as 12 percentage points (an increase from 15 to 27
percent) have been found in a study of three schools in Baltimore and Philadelphia school districts
in which the programs provided breakfasts in the cafeteria without any enhancements (Murphy et
al. 1998). On the other hand, if schools make the program part of the school day (for example, by
linking breakfasts to the classroom, either directly by serving breakfasts in the classroom, or more
indirectly by having all members of the class go to the cafeteria as a group), then participation could
increase by as much as 50 percentage points, where approximately 75 to 80 percent of students
would participate in the USBP (Murphy et al. 1998b; Murphy et al. 1999; and CAREI 1997). Since
SFAs will have to make application for the demonstration, it is likely that the schools would have
a greater degree of enthusiasm about being selected; therefore, they might have a higher rate of
participation than was observed in the Baltimore and Philadelphia school districts and what is
typically observed for Provision II and III schools. The power calculations in this report assume
an increase of 25 percentage points. This is consistent with the notion that most schools will offer
the breakfasts in the cafeteria and operate the program essentially the same as the regular SBP, but
with some enhancements to encourage participation.
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TABLE V.2

MINIMUM DETECTABLE IMPACTS FOR THE UNIVERSAL-FREE SCHOOL
BREAKFAST PROGRAM EVALUATION: PARTICIPATION EFFECTS

(Percent)

School/Students' School-Level Student-Level

120 Schools 8.3
30 Students per School 7.3

144 Schools 7.6
30 Students per School 6.7

SOURCE: Means, standard deviations, and cross-school and cross-food authority components of
variance for the school breakfast participation were computed using data from the 1992
School Nutrition Dietary Assessment public use file. For documentation see Forkosh,
Elyse, and Nancy Wemmerus. "School Nutrition Dietary Assessment Data File
Documentation, Volumes I and II." Princeton, NJ: Mathematica Policy Research,
February 1994.

NOTE: Minimum detectable effects are estimated for a simple one-tail test for differences of
means between the treatment group and the control group, with a level of significance of
5 percent and a power level of 80 percent.

The formula for the school-level estimate is:

Detectable Effect = 2.49u 1
\1 ( (

1
)

AST AS

The formula for the student-level estimate is:

1Detectable Effect = 2.49 a (1 0 y)( +\I
1 1 I

ASTN' AVIV')
+B

1-(74S7) *(Z)AS 1

where the first term under the square root is student-level variance and the second term
is cross-school variance. In particular, a is the standard deviation, 0 is the proportion of
variance due to cross-school variance, y is the proportion of variance due to cross-food
authority variance, NT and Ar are the number of students sampled in each of the treatment
and control schools, Sr and SI" are the number of treatment and control schools in each
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TABLE V.2 (continued)

school food authority, and A is the number of school food authorities. The formulas are
set up to assume that the results are being generalized only to the participating food
authorities. For this reason, there is no cross-school food authority term in the formula.

aThe computations assume that the number of observations in each group (treatments versus
controls) being compared is half the sample size listed. For example, in the design with 120
schools, 60 are in the treatment group and 60 are in the control group.

140
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based on school averages from administrative records data would be able to detect an increase in

participation as low as 7.6 percentage points. If the analysis were conducted using microlevel data

on individual students, the precision would be somewhat greater. For analyses at the student level,

a 144-school design with 30 students sampled per school (a total of 4,320 students) would detect

participation impacts as small as 6.7 percentage points.

Under the design that involves randomizing 120 schools, the evaluation could detect

participation impacts as small as 8.3 percentage points using data from school administrative

records. If the participation analysis is conducted using microlevel data on a sample of 3,600

individual students, the precision would be 7.3 percentage points.

b. Precision for Detecting Impacts on Dietary Intake

The minimum detectable differences in regressiOn-adjusted mean differences in dietary intake,

expressed as a percentage of the Recommended Dietary Allowance (RDA) at breakfast, for two

nutrients, food energy and calcium, are presented in this section. In order to provide a reference

point against which to consider the minimum detectable differences that are presented, note that

previous research has estimated that eating a school breakfast increases students intakes of food

energy relative to the RDA by 6 percentage points, based on data from SNDA (Burghardt et al.

1993a): it is estimated to increase participating student's intake of calcium relative to the RDA by

11 percentage points.

Detectable Impacts on Dietary Intake Achieved Without Conducting a Preimplementation

Survey. Under Design 1, with 144 schools and 4,320 students, the evaluation would be able to

detect USBP effects on food energy, expressed as ,a percentage of the RDA, of about 6.0 percentage

points for the students affected (see Table V.3), using experimental-based analysis
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TABLE V.3

MINIMUM DETECTABLE USBP IMPACTS ON DIETARY INTAKE WITHOUT PRE-IMPLEMENTATION SURVEY
(Student-Level Analysis: Comparisons of Means of the Full Treatment and Control Group Samples)

Sample Size

Minimum Detectable Difference (Percentage Points)
Intake Relative to the RDA

Food Energy Calcium

120 schools/3.600 students

144 schools/4.320 students

6.54 12.54

5.96 11.44

SOURCE: Means, standard deviations, and cross-school and cross-food authority components of variance for the dietary measures were
computed using data from the 1992 School Nutrition Dietary Assessment public use file. For documentation see Forkosh. Elyse
and Nancy Wemmerus. -School Nutrition Dietary Assessment Data File Documentation, Volumes I and II." Princeton. NJ:
Mathematica Policy Research. February 1994.

NOTE: Minimum detectable effects are estimated for a one-tailed test for differences of means between the treatment group and the control
group, with a level of significance of 5 percent and a power level of 80 percent. Minimum detectable effects shown in the table
equal the detectable effect (derived from the formula below), divided by the percentage of students in the USBP who would
become new participants (that is, did not participate under the regular SBP but participate under the USBP), which is assumed
to equal 25 percentage points.

\I
1 1Detectable Effect = 2.49 a (1 -0 -y)(1 4) ( + ) + 0(1 -R) ( +-1-),

AS TN. ASeNe AST AS

where the first term under the square root is student-level variance and the second term is cross-school variance. In particular,
ais the standard deviation, 19 is the proportion of variance due to cross-school variance, y is the proportion of variance due to
cross-school food authority variance, Aland N` are the number of students sampled in each of the treatment and control schools.
ST and Sc are the number of treatment and control schools in each school food authority. R,2 is the proportion of cross-school
variance explained by a regression model estimated on school means. R,2 is the proportion of within-school individual-level
variance explained by a regression model estimated on the deviations of individual-level characteristics from school means, and
A is the number of school food authorities. The formula is set up to assume that the results are being generalized only to the
participating school food authorities. For this reason, there is no cross-food school authority term in the formula.

The table entries represent the minimum detectable impacts on student outcomes based on a comparison of outcomes for the full
samples of students in the treatment and control schools, adjusting for the fact that only 25 percent of treatment group members
will be new participants.

*Calculations assume that there are 30 students per school. It is also assumed that the schools participating in each food authority are split
evenly between treatment and control schools. For example, in the design with 120 schools, 60 are in the treatment group and 60 are in the
control group.

BEST COPY AVAILABLE
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methods.' Thus, the evaluation would be able to reliably detect the benchmark effect defined above,

of 6 percentage points. The 144 school/4,320 student design will be able to detect a program effect

on calcium of 11.4 percentage points, somewhat higher than the benchmark (see Table V.3).22

Under Design 2, with 120 schools and 3,600 students, the evaluation would be able to detect

USBP effects on food energy, expressed as a percentage of the RDA, of about 6.5 percentage points

for the students affected, using experimental-based analysis methods.'' -' This is 0.5 percentage points

above the target benchmark. The 120 school /3,600 student design will be able to detect a program

effect on calcium of 12.5 percentage points, which is 1.5 percentage points higher than the

benchmark.'

Detectable Impacts on Dietary Intake Achieved Conducting a Preimplementation Survey.

If the evaluation, on the basis of a baseline questionnaire, were able to predict relatively accurately

"With a sample of 144 schools and 4,320 students, the minimum detectable difference in food
energy intake relative to the RDA equals 1.49 percentage points. However, the USBP will, for the
most part, affect only students who are new participants, which is assumed to be 25 percent of
students. The effect on the overall sample mean will be diluted by all the children (75 percent of the
sample) who do not experience any effect. So, in order to detect an effect of 1.49 percentage points
on the sample mean, the evaluation would need to observe a larger effect on the students affected.
Under the 144 school /4,320 student design, the minimum detectable difference on newly
participating students would need to be 5.96 percentage points (1.49 divided by .25), in order to
detect a 1.49 increase in food energy intake relative to the RDA, when comparing the full treatment
and control group samples. This is within the target of 6 percentage points.

22The minimum detectable difference in calcium intake relative to the RDA equals 2.86
percentage points. To detect an effect of 2.86 percentage points on the sample means, the minimum
detectable difference on newly participating students would need to be 11.4 percentage points (2.86
divided by .25), for the full sample.

'-'Under the 120 school /3,600 student design, the minimum detectable difference is 1.63
percentage points. However, the evaluation would need to detect an impact on newly participating
students for food energy of 6.5 percentage points (1.63 divided by .25), to detect a change of 1.63
percentage points in the full sample.

24The minimum detectable difference in calcium intake relative to the RDA equals 3.13
percentage points. To detect an effect of 3.13 percentage points on the sample means, the minimum
detectable difference on newly participating students would need to be 12.5 percentage points (3.13
divided by .25), for the full sample.
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which students (in both treatment and control schools) would participate because of the

demonstration, the focus of the analysis could be on those students and thus improve statistical

precision and power. Operationally, under this approach, the evaluation would administer a

preimplementation survey to the parents of sampled students in each demonstration school to

categorize them as either: (1) Group 1: current regular-SBP participants; (2) Group 2: current

regular-SBP nonparticipants who would likely be new participants in a USBP; or (3) Group 3:

current regular-SBP nonparticipants who would not likely participate in the USBP. The evaluation

would then estimate impacts on students by comparing outcomes for Group 2 sample members in

treatment and control schools. It would oversample Group 2 students somewhat (it is assumed here

that 50 percent of the sample would come from Group 2).

The ability of this approach to detect program impacts on dietary intake, should they exist,

depends crucially on the accuracy with which it predicts students who would become new USBP

participants. Table V.4 illustrates the trade-off between statistical precision of impact estimates and

the accuracy of the approach that identifies new participants, for the 144 school/4,320 student design.

If the method of predicting new participants is accurate 50 percent or more of the time, the

evaluation would be able to detect the benchmark dietary impacts with the 144 school/4,320- student

design (see Table V.4). For example, it would detect USBP effects on the intake of food energy

relative to the RDA equal to 3.5 percentage points.' This is well below the SNDA breakfast

"If all demonstration school Group 2 members actually participated in the breakfast program,
a design with 144 schools and 4,320 students will detect effects equal to 1.76 percentage points in
food energy intake for the Group 2 sample, assuming Group 2 consists of 2,160 students (50 percent
of the USBP and regular-SBP samples). However, the USBP will affect only students in Group 2
who are, in fact, new participants; the overall Group 2 mean will be diluted by students who do not
participate and experience the effect. If the mechanism used to identify new participants (Group 2)
is accurate 50 percent of the time, the minimum detectable difference on newly participating students
would need to be 3.5 percentage points (1.76 divided by .5), in order to detect a 1.76 percentage
point increase in food energy intake relative to the RDA, for the full Group 2 sample.
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TABLE V.4

MINIMUM DETECTABLE DIFFERENCES IN DIETARY INTAKE UNDER DESIGN 1B
BASED ON COMPARISONS OF POTENTIAL PARTICIPANTS

Accuracy of
Approach'

Number of
Sampled Students

per School'

Minimum Detectable Impact

Fraction of Student Sample
Assigned to New
Participant Group

Food Energy
(as percent of RDA)

Calcium
(as percent of RDA)

100 percent 30 .5 1.76 3.32

75 percent 30 .5 2.35 4.43

50 percent 30 .5 3.52 6.64

33 percent 30 .5 5.33 10.06

SOURCE: Means. standard deviations, and cross-school and cross-food authority components of variance for the dietary measures were
computed using data from the 1992 School Nutrition Dietary Assessment public use file. For documentation see Forkosh. Elyse
and Nancy Wemmerus. -School Nutrition Dietary Assessment Data File Documentation. Volumes I and 11.- Princeton, NJ:
Mathematica Policy Research, February 1994.

Nom: Minimum detectable effects are estimated for a one-tailed test for differences of means between the members of the treatment
group and the control group students who would most likely become new participants in the USBP, with a level of significance
of 5 percent and a power level of 80 percent. The minimum detectable effect equals the detectable effect calculated by the formula
shown below, divided by the "accuracy rate" of the approach used to identify students who would participate in the USBP:

Detectable Effect = 2.49 a (1 8- y)(1 R) ( I, + I ) + 00 +4) (--1-- + I---),
AS'N T A.SeNe AS T AS(

where the first term under the square root is student-level variance and the second term is cross-school variance. In particular,
a is the standard deviation, 8 is the proportion of variance due to cross-school variance, y is the proportion of variance due to
cross-school food authority variance. /land IV are the number of students sampled in each of the treatment and control schools,
S r and .5( are the number of treatment and control schools in each school food authorityR,2 is the proportion of cross-school
variance explained by a regression model estimated on school means. RI is the proportion of within-school individual-level
variance explained by a regression model estimated on the deviations of individual-level characteristics from school means, and
A is the number of school food authorities. The formula is set up to assume that the results are being generalized only to the
participating school food authorities. For this reason, there is no cross-food school authority term in the formula.

'The accuracy rate is the fraction of students who report in the preimplementation survey that they would participate in the USBP who, in
fact, are new participants.

b It is assumed that the schools participating in each food authority are split evenly between treatment and control schools; overall, 144 schools
are included (72 in the treatment group and 72 are in the control group). Thirty students are sampled from each school. Of this number,
15 are students who were not participating in the regular SBP but reported in the preimplementation survey that they would participate in
a USBP.
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program impact on food energy intake of 6 percentage points of the RDA. A similar conclusion

holds when calcium is the outcome. The evaluation can detect a program impact of 6.6 percentage

points in calcium intake relative to the RDA, which is substantially less than the SNDA estimate of

11 percentage points. Table V.4 also shows that if the mechanism for identifying would-be new

participants in the Group 2 treatment and control samples were less accurate (correct only one-third

of the time), this design could still reliably detect the benchmark program effects.

Similar conclusions hold under the 120 school /3,600 student design (tabulations not shown).

Under Design Alternative 2, the evaluation would be able to detect impacts on food energy and

calcium as low as 3.9 and 7.3 percentage points, respectively, when the preimplementation survey

is accurate at least 50 percent of the time. The evaluation will just be able to detect the target

impacts, if the mechanism is accurate one-third of the time.

c. Precision of Impact Estimates of USBP on Student Academic Achievement

No evaluation of the USBP or SBP has been undertaken that has used random assignment, and

only a few nonexperimental analyses of either the USBP or regular SBP have examined impacts on

student achievement. This makes it difficult to know what kinds of program effects to expect and

plan for. However, based on a review of the literature and discussions with researchers in the

education area, a benchmark effect size of .08 percentage points of a standard deviation has been set,

which is equivalent to an average gain in nationally normed test scores of about 3 percentile points.'

"A school-based demonstration that assessed the impact of smaller class size in the earliest
grades on student math achievement found impacts ranging from .17 to .25 standard deviations when
comparing reduced-size classes (classes in the range of 13 to 17 students) and regular-size classes
(in the range of 22 to 25 students) with or without teacher aides (Mosteller 1995). Put differently,
gains in the range of .17 to .25 standard deviations in achievement means a student at the 50th
percentile of all students would move up to between the 57th and 60th percentile. That represents
a considerable gain in academic performance. It is expected an intervention that reduces class size
this dramatically would have a substantially larger impact on student achievement than a program

(continued...)
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This rest of this section describes the statistical precision and power of analyses of student

achievement under the four design alternatives.27

Statistical Precision of Student Achievement Using Experimental-Based Analysis Methods.

Estimated statistical precision levels based on experimental-based analysis methods are substantially

lower for analysis of school achievement than for dietary intake. Under the 144-school, 4,320 -

student design, the evaluation could at best detect an impact on student's reading achievement equal

to about 27 percentage points of a standard deviation (an effect size of .272); this represents a change

in 11 percentiles for a student at the 50th percentile (see Table V.5).28 It turns out the evaluation

would require approximately 450 schools and 14,000 students to detect the benchmark effect using

experimental-based methods. This clearly is not feasible.

If the evaluation were able to draw on a relatively accurate pre-implementation survey to focus

the treatment-control group comparisons of means to members of the student sample predicted to

be most likely to become new participants, then, under Design 1, it would be able to detect impacts

on student achievement of 16 percentage points, or a change of 6 percentiles (see Table V.6).

26(...continued)
offering students a free breakfast (when, prior to that, students could either obtain the breakfast free
or purchase one at a fairly modest price). Thus, it is more likely that impacts will be substantially
smaller in the USBP evaluation. Meyers et al. (1989), in a study of the SBP, found that the SBP
increased academic achievement of low-income students by 0.10 of a standard deviation. Since that
analysis focused on low-income children and the intervention was the regular SBP relative to a no-
SBP environment, it probably represents an upper-bound estimate of the impacts that could be
expected to occur in the USBP demonstration. Consequently, a somewhat lower benchmark, of 0.08
of a standard deviation, has been chosen.

'The calculations for student achievement underlying the discussion in this section assume a
one-tailed test. If a two-tailed test is assumed, then the minimum detectable differences increase
somewhat, by approximately 12 percent.

'The 144 school/4,320 student design could detect an impact of 6.8 percentage points of a
standard deviation. But with only 25 percent of the USBP sample expected to become new
participants, the program effect would need to be 27.2 percentage points (6.8 divided by .25) for the
evaluation to detect an 6.8 percentage point change for the full sample of students.
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TABLE V.5

MINIMUM DETECTABLE USBP IMPACTS ON STUDENT ACHIEVEMENT WITHOUT PREIMPLEMENTATION SURVEY
(Student-Level Analysis: Comparisons of Means of the Full Treatment and Control Group Samples)

Number of Schools'

Minimum Detectable Difference (MDD)

Effect Sized Percentile

120

144

29.8 12

27.2 I1

SOURCE: California Achievement Test results for third-grade achievement in reading is used for verbal computations. for a large school
district in Minneapolis. Minnesota.

NOTE: Minimum detectable effects are estimated for a one-tailed test for differences of means between the treatment group and the control
group. with a level of significance of 5 percent and a power level of 80 percent. Minimum detectable effects shown in the table
equal the detectable effect (derived from the formula below), divided by the percentage of students in the USBP who become new
participants (that is. who did not participate under the regular SBP but would participate under the USBP), which is assumed to
equal 25 percentage points.

Detectable Effect = 2.49 a I 61(I R,) ( I # I # BO -1?: !) (- *--2:).y)(I
AS TN T AScN(

)
AST AS

where the first term under the square root is student-level variance and the second term is cross-school variance. In particular, ais the
standard deviation. 6' is the proportion of variance due to cross-school variance, y is the proportion of variance due to cross-school food
authority variance. /sir and /0 are the number of students sampled in each of the treatment and control schools. ST and S' are the number
of treatment and control schools in each school food authority, R,2 is the proportion of cross-school variance explained by a regression
model estimated on school means. R,2 is the proportion of within-school individual-level variance explained by a regression model
estimated on the deviations of individual-level characteristics from school means, and A is the number of school food authorities. The
formula is set up to assume that the results are being generalized only to the participating school food authorities. For this reason, there
is no cross-food school authority term in the formula.

'Calculations assume there are 30 students per school. It is also assumed that the schools participating in each food authority are split evenly
between treatment and control schools. For example. in the design with 120 schools. 60 are in the treatment group and 60 are in the control
group.

°The MDDs for achievement are expressed in two ways. The entries in this column represent the percentage of a standard deviation (referred
to in the literature as "effect size").

The entries in this column represent the effect in percentiles. evaluated for a student at the 50th percentile.

"The models used to estimate the effect on achievement tests controls for prior achievement and socioeconomic characteristics (SES), and
includes the race and special education status of the student_ the poverty status of the family. and whether the parent was a single parent.

BEST COPY AVAILABLE

132 148



TABLE V.6

MINIMUM DETECTABLE DIFFERENCES IN STUDENT ACHIEVEMENT UNDER DESIGN 1B
BASED ON COMPARISONS OF POTENTIAL PARTICIPANTS

Accuracy of
Approach'

Number of
Sampled Students

per School'

Fraction of Student Minimum Detectable Impact on Reading Achievement
Sample Assigned to New

Participant Group Effect Size` Percentiles

100 percent 30 .5 8.0 3

75 percent 30 .5 10.7 4

50 percent 30 .5 16.0 6

33 percent 30 .5 24.2 10

SOURCE: California Achievement Test results for third-grade achievement in reading for the verbal, based on test data from a large school
district in Minneapolis, Minnesota.

NOTE: Minimum detectable effects are estimated for a one-tailed test for differences of means between the members of the treatment
group and the control group students who would most likely become new participants in the USBP. with a level of significance
of 5 percent and a power level of 80 percent. The minimum detectable effect equals the detectable effect calculated by the formula
shown below, divided by the -accuracy rate" of the approach used to identify students who would participate in the USBP:

IDetectable Effect = 2.49 a (I -0 -y)(1 4) ( I + 1 ) + 0(1 -4) (-1 + .),
AS 211 T ASS N C AST AS

where the first term under the square root is student-level variance and the second term is cross-school variance. In particular,
ais the standard deviation, 0 is the proportion of variance due to cross-school variance, y is the proportion of variance due to
cross-school food authority variance. Mandl's!' are the number of students sampled in each of the treatment and control schools,
Sr and S' are the number of treatment and control schools in each school food authority. It,' is the proportion of cross-school
variance explained by a regression model estimated on school means. R,2 is the proportion of within-school individual-level
variance explained by a regression model estimated on the deviations of individual-level characteristics from school means, and
A is the number of school food authorities. The formula is set up to assume that the results are being generalized only to the
participating school food authorities. For this reason, there is no cross-food school authority term in the formula.

'The accuracy rate is the fraction of students who report in the preimplementation survey that they would participate in the USBP that in fact
are new participants.

b it is assumed that the schools participating in each food authority are split evenly between treatment and control schools; overall, 144 schools
are included (72 in the treatment group and 72 are in the control group). Thirty students are sampled from each school. Of the 30 students,
15 are students who were not participating in the regular SBP but reported in the preimplementation survey that they would participate in
a USBP.

`The MDDs for achievement are expressed in two ways. The entries in this column represent the percentage of a standard deviation (referred
to in the literature as "effect size ").

dThe entries in this column represent the effect in percentiles, evaluated for a student at the 50th percentile.

`The models used to estimate the effect on achievement tests controls for prior achievement and socioeconomic characteristics (SES), and
includes the race and special education status of the student, the poverty status of the family, and whether the parent was a single parent.
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Although an improvement over the design without the pre-implementation survey, this impact is still

much larger than what one could reasonably expect to occur under the USBP.

Statistical Precision of Nonexperimental Estimates of USBP Effects on Student Outcomes.

Under all the evaluation design approaches, there is a fallback position based on direct multivariate

modeling of the effects of participation (rather than on "availability"). Adopting an analysis

approach that is not entirely experimentally based and that takes advantage of the fact that the

evaluation can observe which students actually participate, the evaluation can model the effects of

participation by comparing directly USBP participants and nonparticipants in the control group on

student outcomes. (This line of analysis is described in detail in Chapter VII.)

How well this approach would work depends on the degree of selection bias in students'

participation analysis and the degree of the evaluation contractor's success in correcting for such

bias, should it exist. Selection bias is present if unmeasured characteristics of individuals affect their

decision to participate and these characteristics affect outcomes. Techniques for correcting for this

problem exist; however, it may be difficult to control for all the relevant factors.

If selection bias is not present, then, as summarized in Table V.1, the multivariate approach will

allow the evaluation to detect impacts on student academic achievement quite close to the

benchmark. Under Design 1, the evaluation could detect a change in student achievement of 8.7

percentage points of a standard deviation using nonexperimental methods; this is 0.7 percentage

points above the target. Design 2, because of smaller sample of schools and students, could detect

an impact that is somewhat higher--equal to 9.5 percentage points.'

"The formula for calculating precision estimates with nonexperimental methods is similar to
that used for experimental-based methods (see bottom of Table V.5), except, that sample sizes are
different. For Design 1 (without a preimplementation survey), 540 new USBP participants from the
treatment schools are being compared against 1,512 nonparticipants from SBP control group schools.

(continued...)
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Precision is only slightly improved if the evaluation includes a preimplementation survey and

it is reasonably accurate. Under Design 1; the evaluation could detect a change in student

achievement of 8.6 percentage points of a standard deviation using nonexperimental methods and

preimplementation survey. Design 2 could detect an impact equal 9.4 percentage points.3°

However, if selection bias is present, then methods that take it into account could potentially

exacerbate the precision problem. This is the case, because statistical methods that control for

selection bias are based on finding a variable that is a good predictor of participation but that does

not affect the outcome. Finding a predictor with these qualities is usually difficult in practice, and

almost always open to controversy.

A reasonable estimate is that, if selection bias is present, the multivariate methods available for

dealing with it would result in estimated standard errors increasing by a factor of 3 to 4 times,

requiring sample sizes nearly 10 times as large, assuming that the underlying model specification

is correct. Consequently, if selection bias is important, the evaluation would be unable to reliably

estimate impacts on dietary intake and achievement outcomes in the USBP demonstration.

29(...continued)
For Design 2 (without a preimplementation survey), 450 new USBP participants are being compared
with 1,260 nonparticipants from SBP schools.

"For Design 1 (with a preimplementation survey), 569 new USBP participants from the
treatment schools are compared against 1,512 nonparticipants from SBP control group schools; for
Design 2 (with a preimplementation survey), 474 new USB'' participants are compared with 1,260
nonparticipants from SBP schools.
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VI. DATA COLLECTION PLANS

A successful evaluation of the Universal-Free School Breakfast Program (USBP) demonstration

will require the evaluation contractor to carefully collect accurate and timely information on a variety

of student and school characteristics and outcomes. This chapter describes the sources of this

information and discusses plans for how the evaluation will collect the data. It describes the data

collection instruments and the modes by which the data are to be collected, identifies respondents,

and provides information on when the data would be collected and where interviews would occur

(for example, at school versus at students' homes). More specific details on data collection plans--

such as how the data collection would be coordinated, the number of interviewers needed to collect

the data, time spent at school districts, and so on - -are not described in the report, since those plans

would be specified by evaluation contractors during the proposal process.

Section A of this chapter briefly describes the different types of data collection instruments and

methodologies that will be carried out as part of the impact evaluation. The major issues

surrounding each type of data collection are discussed separately in Sections B through D for school

records data, surveys of students and their parents, and surveys of teachers.

A. OVERVIEW OF DATA COLLECTION INSTRUMENTS/METHODS

The USBP evaluation will undertake a wide range of data collection activities involving the

collection of school administrative data, the administration of cognitive tests (and possibly

achievement tests), surveys of students and their parents, and site visits (see Table VI.1). The data

will be collected from students, parents, and teachers and extracted from school records. Collecting

data from many different sources, and using a variety of methods, will allow the evaluation to obtain

accurate, reliable information on a wide range of school and student characteristics and outcomes.
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The discussion below briefly describes the school records available for the students and the school

breakfast program, student and parent data collection, and data that would be collected from teachers

as part of the evaluation.

Ideally, the school districts selected for the USBP demonstration will maintain administrative

data that are well documented and easily extracted. The administrative data will serve as a key

source of information on school characteristics and both school-level and student-level outcomes,

especially for academic achievement. For example, it is expected that demonstration schools will

be able to provide administrative data on participation in the school breakfast program, academic

outcomes such as test scores, behavioral outcomes like school attendance, and school characteristics

such as total enrollment and the racial composition of the school.

Data on school breakfast participation will be collected through several sources: administrative

data (school records), surveys of parents and students, and observation of school breakfast

participation during a target week. The 24-hour dietary recall with the student will provide

information on USBP/SPBP participation on the target day. Students and parents will report usual

participation.

Surveys of school personnel will be used to provide information on school outcomes, as well

as student outcomes. General school characteristics, as well as data on the length of the school day,

will be collected as part of the cafeteria manager's survey. The teacher's survey will provide

information on students' usual behavior and cognition.

Along with district-provided standardized test data on student achievement, a critical source of

information for the evaluation will be data collected from students and their parents. The student

survey will provide information on student characteristics, attitudes about school breakfast, and

student outcomes. The parent survey will provide additional information on student characteristics,



family characteristics such as income and food security, and parental satisfaction with the breakfast

program in their child's school. Dietary intake data will be collected from students and parents of

young students. This information will be collected using a 24-hour dietary recall survey; a second

recall, administered approximately within one week to 10 days of the first, will be administered to

a subsample of students for the purposes of estimating usual dietary intake for the entire student

sample. Additional information will be obtained from students through the administration of short-

term cognitive tests to measure their memory and cognitive functioning (and, if necessary,

standardized tests to measure students' academic achievement).

B. SCHOOL RECORDS DATA COLLECTION

Examining the degree to which the USBP improves school outcomes for participating children

is a central component of the planned evaluation. Through the collection of school records data, the

evaluation will obtain accurate and timely data on a variety of student and school outcomes with

minimal respondent burden. Schools' administrative records are potentially a rich source for both

school-level and student-level data on program participation, attendance, tardiness, test scores, visits

to the school nurse, height and weight, and behavioral characteristics such as disciplinary incidents.

Other school records will be used by the evaluation, including student rosters to sample students and

teacher and class lists to identify teachers of the sampled students. Administrative school records

are also the source for student rosters to be used for sampling and to identify teachers of the sampled

students. In addition, administrative records contain background characteristics such as size of

enrollment, ethnic composition, and other information of interest to the evaluation.

Most schools maintain all or many of the types of school-level outcomes data needed for the

evaluation. For example, average daily attendance is kept by all schools to meet state and local

education agency reporting requirements. School districts also require systematic reporting of test
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scores and disciplinary actions. However, these records can vary across school districts. For

example, the selection of specific standardized tests and the grades at which they are administered

differ across school districts. Similarly, disciplinary records are not standardized nationally. Some

districts require only that schools report expulsions or out-of-school suspensions lasting five days

or more. Although individual schools are likely to keep records of their most serious disciplinary

actions, children of elementary school age typically are unlikely to misbehave in ways that warrant

these more serious actions. However, many schools also maintain records for minor disciplinary

referrals to a "quiet room" or the school office, and many of them use suspensions both in school and

out of school, from one to three days, as disciplinary actions. Since both record keeping and policies

vary widely, some effort will have to be made to provide definitions of those types of actions that

are consistent, as well as, perhaps, requesting that schools keep records of these actions. This may

result in new work for some or all the schools in the demonstrations. However, the issue of student

behavior is so important, both to program design and to educators in general, that it is important for

the USBP evaluation to make the effort to define, standardize, and collect data on the varying levels

of student disciplinary problems.'

Data on individual students can also be obtained from school records. Access to student rosters

will be needed for the selection of the sample. During the evaluation, academic records--including

test scores, attendance, visits to the nurse, and disciplinary action--are potentially available for

individual members of the student sample.

'The limitations that will likely prevail in existing administrative data sets with regard to student

disciplinary incidents and the low frequency of serious incidents in elementary school point to the

need to supplement the administrative data with surveys of teachers, administrators, and other staff

who would be able to provide better-quality data on student behavior. A number of teacher rating
scales are available and have been used in previous studies of the school breakfast program; these

scales should be added to the teacher questionnaires described to supplement the data on disciplinary

incidents provided by administrative records.
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1. Methods

The collection of administrative school records will be used to obtain many of the school

outcomes data needed for the evaluation. The selection of data collection methodologies should take

into consideration the best alternatives to the numerous challenges posed by the collection of

individual student records from schools, as well as ways to collect comparable and accurate school-

level data with minimal administrative burden. Two possibilities for collecting administrative

records data are (1) to have schools complete an administrative data form for the school and for each

sampled student, and (2) to have schools submit extant school records via electronic files.

Under the first method, and one to be used in the evaluation, an administrative data form

designed by the evaluation team will be mailed to the school to collect data on the test scores,

attendance and tardiness, disciplinary incidents, periods of enrollment, and other information for the

school as a whole and for each student in the sample. The form would be designed with the dual

objectives of collecting comprehensive and consistent data on student outcomes and being

reasonably easy for school personnel to complete for a given student. A form would be printed out

for the school and for each sampled student, then each school would be sent the appropriate set of

forms.

The design and implementation of an administrative data form would ensure that the data arrive

in consistent form. It would also encourage comparability of reporting, since items such as

"disciplinary actions" or "tardiness" can be defined for the responding school. However, this

method may increase burden for schools, especially those that do not define or store data in a way

that is consistent with the form. This might lead to a decrease in accuracy (providing best estimates

rather than exact numbers) or cooperation rates. Should schools have difficulty completing the form,

the evaluation team should be prepared to offer technical assistance to help schools complete it.

142 158



A backup data collection method, to be used in the minority of schools that might refuse to

complete forms, would be to collect school records in an electronic format, with data on individual

students and/or the school as a whole (see discussion in Section VI.B.3.b). This would reduce the

data collection burden on the school, but does involve some effort, such as extracting the appropriate

outcome measures or suppressing data for nonsampled students. In addition, the data may not be

complete or consistent across schools, or come with adequate documentation. After the evaluation

team receives the electronic files, there may be an additional data processing step of making the

information consistent across schools and districts.

2. Timing of Data Collection

The collection of both school-level and student-level administrative records will be ongoing

throughout the evaluation, as shown in Table VI.2. School breakfast participation and school

outcomes (attendance, tardiness, achievement test scores, disciplinary incidents, nurse visits, and

height and weight) would be obtained each school semester beginning in fall 2000 and continuing

through spring 2003. Data for fall 1999 and spring 2000 can be reported retrospectively, if available,

and test scores can be obtained for spring 1999. If height and weight are available from school

records, or the nurse is willing to maintain these records, they can be collected on the same schedule

as other school outcomes. However, if the evaluation team takes these measurements, they would

plan to measure sampled children in spring 2001 when obtaining dietary intake information. The

disadvantage to the latter approach is that only comparisons between the USBP and SBP groups can

be made, whereas change can be measured if the data for individual students are available over time.
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3. Issues

The methodologies used should anticipate issues surrounding parental consent for the release

of student-level data and school cooperation issues.

a. Consent

Parental consent is necessary to obtain school records for individual students sampled. The

evaluation team will negotiate with schools to determine what form of consent is needed, but it is

likely that active consent will be required. That is, schools will require the evaluation team to

produce a consent form signed by the parent or legal guardian for each child for whom individual

school records will be collected. The consent form should be inclusive, with permission for the child

to participate in all study activities, and it should specify the individual records on discipline, test

scores, health, and attendance to be collected. It should also specify permission to provide free or

reduced-price lunch or breakfast eligibility since, historically, schools and SFAs have been reluctant

to provide this information for individual students. A signed parental consent form will be

particularly important for records collected at subsequent points during the study, since attrition

among school or food service staff or changes in school or district policies over time could render

unacceptable any prior agreement to work with a passive-consent arrangement.

Regarding consent to obtain access to school records data, the data collection plan would be

flexible to adopt whatever method of consent (either active or passive) that the district requires.

b. Submission of Existing or Electronic Files or Incomplete School Records

While the method to be used to collect consistent and comparable school outcome data will have

schools complete an administrative records form developed by the evaluation team, it is possible that

some schools will submit existing records rather than complete the requested form. The evaluation

team will have to be prepared to work with the data provided and make determinations regarding its



quality and consistency with the study requirements. It is possible that the evaluation team, where

possible, will need to be willing to work from these sources and to negotiate the completion of the

school records form only for those' data elements not obtainable from the school's existing format.

Time and resources should be set aside for reconciliation of school records provided this way.

Similarly, some schools might prefer to submit data electronically. The evaluation team, when

possible, will encourage the school to incorporate the requirements of the study into their electronic

reporting system and, with adequate documentation, simply capture needed data from the files.

However, if the electronic files do not follow the study protocol, negotiations and followup to obtain

necessary data elements must be conducted.

c. Summary

The benefits of receiving school records data in a consistent manner outweigh the costs of

increasing the burden on schools of providing this information. Given that the number of students

in any given school in the sample is likely to be relatively small (30 students), it is recommended that

the evaluation use administrative data forms to collect the school records data on sampled students.

Schools also would be given a form for entering schoolwide totals and averages (assuming either that

they have already calculated these averages or that they themselves could easily do so). However,

more contractor involvement may be necessary for some outcomes in which the school has not

already calculated the school-level averages (or does not want to). In those cases, the contractor

should be willing to work with school files for all students, stripped of all identifying information.

Obtaining good disciplinary data for young children from existing school records may not be

feasible. These data will be supplemented, at least for individual student-level data collections, with

behavior data obtained from teachers and, perhaps, more general information on school climate,

classroom disruptions, and other characteristics obtained from school administrators or teachers,
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using standardized behavior rating scales. Similarly, administrative data on student attendance or

tardiness may not be adequate for purposes of the evaluation and will be supplemented with

information reported by classroom teachers.

C. DATA COLLECTION FROM STUDENTS AND PARENTS

The USBP evaluation design needs to select appropriate methodologies and develop strategies

for collecting demographic and socioeconomic information from parents, setting up and conducting

dietary interviews with students and their parents, and conducting cognitive tests (and potentially

administering achievement tests) to students. In addition, the evaluation may include a

preimplementation survey of students' parents, in order to identify students most likely to become

new USBP participants. The main considerations in the evaluation design should be cost and the

ability to meet the study objectives of accurately measuring usual dietary intake and dietary intake

on a target day, gathering sufficiently detailed information from students and their parents, and

obtaining reliable measures of student cognitive functioning. The methods, timing of data collection,

and issues for collecting information on student characteristics, dietary intake, achievement, and

cognitive functioning are described below (see Table VI.3).

1. Dietary Intake

A combination of survey approaches should work best to estimate dietary intake and collect

information about breakfast habits and the related variables needed to interpret dietary and nutrition

findings. The dietary intake methodology for the evaluation study will include the collection of 24-

hour dietary interviews with students and their parents to estimate quantitative food and nutrient

intake data. The 24-hour recall data collection will characterize breakfast eaten at home and at

school, and enable the estimation of nutrients wasted from school breakfast. Information on the
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TABLE VI.3

OVERVIEW OF DATA COLLECTION INSTRUMENTS FOR THE USBP IMPACT EVALUATION

Instrument Mode Respondent Timing of Data Collection

School Records Form hard copy school staff ongoing--every semester
fall 1999 - spring 2003

Observation of Student
Participation (Target Week)

hard copy n.a. spring 2001

Teacher Survey hard copy mail survey.' teacher spring 2001

Preimplementation Parent
Surveyb

telephone parent fall 2000

Student/Parent Characteristics
Survey

In-person at school: in-person or
telephone followup at home

student/parent spring 2001

Student Dietary Recall In-person at school: in-person or
telephone followup at home

student/parent spring 2001

Cognitive tests in-person at school student spring 2001

Achievement tests' in-person at school or offsite location student spring 2001

'Forms will be mailed to teachers prior to school visits by field interviewers. Teachers will return completed surveys to field interviewers
or mail them back.

Preimplementation survey will only be conducted if demonstration startup is delayed until January 2001.

`A follow-up achievement test will be conducted by the research team only if follow-up standardized achievement test data cannot be
provided by participating school districts.
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student's vitamin/mineral supplement usage and food security (as well as other household members'

food security) will be collected in the parent survey and used to evaluate overall dietary intake.

As discussed below, the need for high quality-dietary intake demands the use of a common

dietary protocol for children in grades 1 through 5 or 6 (approximately age 6 to 11 years). The

dietary reporting method will be a combination of self- and proxy-reporting where children report

breakfast intake immediately following breakfast at school, and the child and parent report the rest

of the day's intake together at a later interview the following day. In addition, the 24-hour reference

period will be midnight to midnight on the target day; a second day of intake, using the same in-

person methodology as the first day, will be collected on a representative .10 -15 percent subsample

of students to allow for the estimation of usual intake and adequacy of nutrient intake in USBP/SBP

participants and nonparticipants.

a. Methods

The methodology of choice to produce quantitative food and nutrient intakes for children, and

the one to be used in the USBP evaluation, is the 24-hour dietary recall. Some key data collection

decisions to be made are: (1) whether to conduct multiple days of 24-hour recalls; (2) when and

where to do the interview(s); (3) whether to use telephone versus in-person interviewing; and (4)

how to incorporate parental assistance for child interviews, if needed. In conducting the 24-hour

dietary recall interviews, parental consent and cooperation will be needed. In addition, the design

needs to select appropriate dietary data collection protocols, as well as food composition databases

and software for food and nutrient coding.

The dietary recall instrument. Several alternative versions of 24-hour recall instruments are

available for use in the study. Possibilities include the instrument used by the most recent CSFII data

collection, that used by NHANES 1999, and the one used for the SNDA study. Developmental work
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is currently underway by the Agricultural Research Service of the USDA on a new instrument based

on computerized interviewing methods. This method will be used in the new consolidated version

of CSFII/NHANES, perhaps as early as 2001. Each of these instruments collects information on the

type and amount of food eaten, along with the time the food was eaten, the meal name, and where

it was obtained.

The 24-hour protocols used in CSFII and NHANES include detailed probes to elicit complete

food intake, as well as probes for missing or frequently forgotten foods at the end of the recall.

Standardized probes in the protocol serve to minimize problems with under-reporting of energy

intake, a known systematic bias with 24-hour-recall methodology. However, energy under-reporting

has been less well studied in young children than in adolescents and adults, and is likely less of an

issue for interpreting the intakes of young children. The collection of measured height and weight

of children would provide data to evaluate the extent of energy under-reporting and to interpret the

completeness of the energy intake estimates in the study.

It is recommended that the evaluation use the most recent CSFII protocol. The 24-hour

methodology used has been thoroughly tested through its use in the CSFII data collection, and the

resulting data have proven extremely useful in examining USDA research issues through numerous

studies.'

Multiple Observations of Dietary Intake. Collecting a single day of dietary intake data will

allow us to measure students' mean intake but not the distribution of usual nutrient intake. Thus,

the evaluation would not be able to estimate how USBP availability is related to the percentage of

students whose usual intake of a given nutrient is above or below particular thresholds. The

'-If the timing proves right, consideration should be given to the data collection and coding
system currently under development by USDA for the joint CSFII/NHANES, scheduled to be
merged in 2001. .
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evaluation can, however, estimate the distribution of usual intake if it collects data on a second day

for at least a subset of the full sample. If two or more days of dietary intake data are collected,

intakes on nonconsecutive days are preferable to intakes on consecutive days, since food choices on

consecutive days may be correlated.

Using the same in-person methodology as the first day, the evaluation will collect a second day

of intake data on a representative 10-15 percent subsample of students to allow for the estimation

of usual intake and adequacy of nutrient intake in USBP/SBP participants and nonparticipants.

Nutrients Wasted. School breakfast menus and observations of school meals will provide

information about foods and nutrients "available" for consumption by students. (The meals-offered

methodology for evaluating foods served is fully described in the data collection chapter of the

Implementation Study Design [Chapter VIII, Section B}). To estimate the nutrients wasted from

school breakfast, the 24-hour-recall protocol will be modified to collect school breakfast information

on foods taken and consumed. For each breakfast item selected, the student will be asked the portion

or fraction of the food actually consumed: all, most (3/4), about half (1/2), almost none or just a bit

(1/4), and none (0). This methodology was successfully used in SNDA-1 to calculate the percent

of food wasted, foods selected for school breakfast but not consumed, and the nutrients wasted from

the school breakfast. Selection of foods from school breakfast will be used to define school

breakfast participation status on the target day.

b. Timing of Data Collection

If the demonstration is implemented in fall 2000, then dietary intake data would be collected

once in spring 2001 in concert with same-day cognitive testing and the other student information,

as shown in Table VI.2. A practical issue to consider when developing the dietary recall instrument

are the start and ending times of the 24-hour recall period. Standard 24-hour dietary intake
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interviews ask about the previous day's intake from midnight to midnight. If this approach were

used in the USBP study, then interviews in the school to minimize recall error would not be useful

because they do not correspond to the relevant breakfast period. An alternative approach would be

to adapt the instrument to cover a period from noon on the previous day to noon on the current day.

This has the obvious drawback of selecting a time that could interrupt an eating occasion (lunch) for

many sample members. An alternative time, such as 10:00 A.M., could be used instead, or students

could be asked about the 24-hour period preceding the interview, as was done in SNDA-1 (Burghardt

et al. 1993b).

A preferred alternative to recalling foods over the previous 24 hours, and the one to be

implemented in the USBP evaluation, is to split the 24-hour data collection by asking about all foods

consumed since midnight the night before (or since waking up this morning), that is, breakfast

consumption at home and/or at school, and collecting the rest of the target day's intake later that

same day or the next day. Since a primary data need is to accurately assess breakfast intake on a

target day, recall error can be minimized by interviewing children soon after breakfast, which would

have to be done at school. Data collection at school has the advantage of allowing multiple

interviews in a single location, and would likely produce the most accurate reporting of breakfast.

A follow-up interview with the child and/or the child's parent or guardian would be needed to

complete the day's intake for each child. Data collection of a second day's intake on a school day

would occur approximately 7 to 10 days after the first day.

Finally, the collection of weekend days was considered to characterize children's usual intake,

since breakfast patterns differ between weekdays and weekends. However, limiting the 24-hour-

recall interviews to Mondays through Fridays would offer additional days of observation of breakfast

consumption on school days. This would be preferable because school breakfast is the primary focus

of this study, and because national data on children's weekend breakfast consumption are available
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for comparison. It is important to collect data across all weekdays, thus requiring Saturday

interviews to capture all of Friday's intake.

c. Issues

Although data collection at school may produce the most accurate picture of breakfast intake,

it also has several disadvantages: (1) interruption of the school day, (2) interruption of the flow of

the 24-hour-recall protocol, (3) possible altering of intake for the remainder of the day if the child

or parent knows that intake information will be collected, and (4) a possibly longer 24-hour dietary

interview by asking about a single day's intake at two different points in time.

Parental Assistance. The extent to which parents help their children in the dietary intake

interviews is an important design issue. Adults often have difficulty recalling the timing and

amounts of foods eaten; children may have greater difficulty. Some children at the elementary

school level, particularly those age five to nine, may not have an adequate vocabulary or clear

enough concepts of time and quantity to report accurately on what they have eaten, the amounts they

have eaten, or the preparation method. On the other hand, schoolchildren may feel uncomfortable

reporting actual food consumption at school with a parent present, especially if they did not follow

the parent's wishes.

The 1994-1996 Continuing Survey of Food Intakes by Individuals (CSFII) collected dietary

intake data from children age 6 to 11 years at home, with a parent or guardian present to assist the

child. A similar protocol was used for dietary data collected in mobile examination centers in the

Third National Health and Nutrition Examination Survey (NHANES III) in 1988-1994 and in the

1999 NHANES. Other caretakers for the child (such as day care providers) were consulted as

needed if the child had difficulty reporting on intake away from home or at school. The SNDA study

collected data differently for first and second graders than for older children (Burghardt et al. 1993b)..
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For first and second graders, the child was interviewed in school about foods eaten in school on the

interview day, then interviewed later in the day at home, with a parent present, about foods eaten

over the remainder of the 24-hour period (which started at the time of the interview on the previous

day). Older children were interviewed in school about all foods they had eaten in the past 24 hours,

starting with everything they ate since waking up that day, then going back to what they ate the

previous day, from the time of the interview onward. Parents did not assist in the SNDA data

collection for children older than second grade.

Timing and Location of the Dietary Recalls. At least three alternative approaches to

collecting 24-hour recalls were considered when making the final decision for the evaluation study's

design:

1 Conduct both in-school and at-home interviews on the same day. This would incur
the greatest cost and burden, but likely would provide the most accurate responses.
However, even this strategy could potentially fail to reach parents in the same evening
as the target day for data collected at the school, and be impractical for interviewing
parents late in the evening to obtain a full day's intake.

2. Conduct in-school interviews with students and make follow-up telephone calls to
parents at the end of the target day or during the subsequent day to obtain intake data
for a complete 24 hours.

3. Interview older children (or all children) without parental assistance. It is unlikely
that young children can accurately report complete intakes or that teachers could
accurately or easily provide information about individual students' breakfast intakes.

The timing of the interview, and who the respondent is, also has major implications for where

the interviews take place. Dietary interviews conducted with parents or guardians assisting, as was

done with children in past CSFIIs and NHANES, would require interviews at home (either in the

evening on the target day or subsequent day) or follow-up telephone interviews. Ideally, the 24-hour

recall would be completed as soon as possible after the child has eaten his or her last meal or snack

on the target day. However, this would impose difficulties of collecting interviews late in the
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evening of the target day. A more practical approach would be to collect the rest of the 24-hour

recall the next day. The major disadvantage would be a loss of data if interviews could not be

completed the next day. For interviews that had to be completed more than a day later, there may

be increased recall error. Both in-home and telephone contacts would have drawbacks that

interviewers would not necessarily succeed in completing interviews on the same day, or day after,

they collected data in the school. This could undermine analyses that depended on same-day

outcomes and total daily intake.

Interviewing at home allows parental assistance, but also has some advantages and

disadvantages. The major advantages are, it (1) minimizes the burden on schools, (2) provides an

opportunity to collect other interview data such as family background information at the same time,

and (3) provides a contact and framework to facilitate follow-up dietary interviews for the collection

of additional days of intake for the estimation of usual intake. The in-home option, however, may

be more burdensome on the students' families than a telephone contact, and more costly, since it

requires interviewers to visit the home of each sample member, rather than only each school.

The approach regarding the reporting method will be a combination of self- and proxy-reporting

where children report breakfast intake immediately following breakfast at school, and the child and

parent report the rest of the day's intake together at a later interview the following day.

Mode for Collecting Second Day Intake. When collecting two days of dietary intake, there

may be problematic issues with mixing modes--that is, collecting the first day's intake by in-person

interview and the second day by telephone. Little or no research is available on using the mixed-

mode approach for children's intake data. First, there are known mode and sequence effects for 24-

hour dietary recall data collected in person and by telephone. These may vary across nutrients and

across individuals. Second, response rates may vary by mode and may potentially be lower for

telephone interviews. Third, it may be difficult to adequately standardize portion size measures for
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in-person and telephone data collection to allow for the data to be combined. Fourth, combining

intake days collected by different modes for use in the Iowa State software to adjust nutrient

distributions has not been well studied or resolved, especially for children's dietary intake data.

Therefore, for the evaluation, both first- and second-day intakes will be collected using the same

mode to minimize bias related to mode effects.

Food and Nutrient Database. Finally, choosing a food and nutrient database and associated

software for coding the dietary intake data is another important issue to consider in the design. Some

considerations in deciding on the database and associated coding software are:

Which one is most current

Which is better suited to assessing the dietary outcomes of interest (foods and nutrients)

Which provides data that are most comparable to previous studies

. The cost and flexibility of the system

Either the University of Texas and the University of Minnesota 24-hour-recall dietary data entry

and coding systems could be used for the USBP evaluation.

2. Student/Parent Surveys

Interviews with students and/or parents will be needed to obtain demographic and

socioeconomic information and to fully assess usual breakfast patterns, attitudes about school

breakfast, costs of breakfast, and breakfast program participation. In addition, both parents and

children will be asked about their attitudes toward eating breakfast and school breakfast. These

interviews would be used to collect information on children's use of dietary supplements and school
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attendance, and on household food security. The evaluation may include a preimplementation survey

in order to identify students who would be most likely to become participants in a USBP.

a. Methods

Preimplementation Survey of Parents. If demonstration startup is delayed, then the evaluation

will conduct a survey of parents prior to program implementation. This survey would be used to

identify students, in both treatment and control schools, most likely to become new participants

under a universal-free program. These students would be oversampled and used in the impact

analysis.

For the preimplementation survey, approximately 150 students would be sampled from rosters

of enrolled students provided by the participating schools (see Table VI.3). The rosters would need

to contain the names, addresses, and telephone numbers of students attending sampled treatment and

control schools. A letter will be sent to the sampled student's home prior to the survey, describing

the purpose of the survey; it will include an endorsement of the study by the school district. The

student's parent will be surveyed by telephone; the interview would last 10 to 15 minutes. The

survey would obtain information on children's participation in the regular SBP, the likelihood that

the student will participate in a universal-free program, and attitudes about breakfast and the school

breakfast program. The survey would also collect information on the household's socioeconomic

characteristics and student characteristics.

Follow-up Surveys of Students and Parents. Students will be interviewed in school to collect

information on school breakfast participation, usual breakfast patterns, attitudes toward school

breakfast, and the school environment. Parents will be interviewed at home following the

completion of the 24-hour dietary recall. They will provide information that will include household

income, composition, food program participation, food security, attitudes toward school breakfast,
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and potentially the student's attendance and academic achievement. Food security will be assessed

using the 18-item household scale developed and first used in the 1995 Current Population Survey.

These questions would be part of the parent survey rather than the student survey.

b. Timing of Data Collection

The preimplementation survey of students' parents would be conducted in fall 2000. The main

(follow-up) student and parent interviews will be conducted in conjunction with the dietary recall

interviews. For example, the parent interview will be conducted following completion of the 24-

hour dietary recall with the student and parent. Given the burden of the dietary interviews, every

effort should be made to limit the length of the student and parent interviews. Shorter interviews

may limit the ability of the evaluation team to collect some of the information described above.

Table VI.2 illustrates the timing of data collection for one possible design for the evaluation

study. Interviews with students and parents would occur in spring 2001, to provide information on

the student's school breakfast participation and select family characteristics. Similar parent and

student interviews to collect information on family and student characteristics and USBP/SBP

participation would be conducted in spring 2002.3

.c. Data Collection Issues

Although the food security questions may be considered sensitive by some respondents, these

questions have been successfully administered in national surveys using in-person and telephone

modes. If cost and respondent burden become a concern, use of the six-item food security short scale

should be considered (Blumberg et al. 1999).

'If the preimplementation survey is conducted, data on school breakfast participation, attitudes
toward breakfast, and student and family characteristics will be collected in fall 2000, prior to USBP
implementation.
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Based on NHANES III data, approximately 35 percent of U.S. children age 6 to 11 reported

consuming at least one dietary supplement during the period studied (Ervin et al. 1999). Of

particular interest for this study is collecting data on intake of supplements containing iron, folic

acid, and B vitamins. Dietary supplement questions would be adapted from those used in the

NHANES and CSFII studies, using the NHANES composition database for supplements.

It might also be desirable to ask parents or students about students' typical food consumption

patterns for breakfast, using a food frequency type of interview. Food frequency-type information

could provide qualitative information on the frequency and type of foods consumed for breakfast

eaten at home, school, or some other location. Collection of this type of data, however, would

increase respondent burden for the parent or student interview, and would not provide quantitative

intake of foods or nutrients unless specific questions were asked about portion size, frequency, and

quantity of the foods typically consumed for breakfast. Although potentially this is interesting data,

it is not recommended that food frequency data be collected because of the burden to respondents.

3. Achievement Tests

Under the preferred design option, achievement test data would be available from school

records. If follow-up achievement test data are not available from participating districts, the

evaluation team would have to administer special achievement tests. If the evaluation contractor

must administer an achievement test in the USBP evaluation, then it is recommended that the Iowa

Test be used. However, as mentioned in Chapter IV, it may be prudent to postpone a final decision

until it is determined what testing packages are currently in use in the school districts selected for

the evaluation. If one of the above tests is used predominantly in those districts, then it may be

appropriate to choose that package for the follow-up test, in order to allow greater comparability

across sites.
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The advantages and disadvantages of these two approaches, the criteria for the types of tests

selected, and related issues are discussed in Chapter IV. The discussion here considers the logistics

of implementing achievement testing as a data collection activity.

a. Method

A major logistical question is when and where to test students. Testing students in school

during the school day would be ideal if cooperation could be obtained from parents and school staff.

The room would be familiar to the students, teachers could serve as proctors, and the students would

already be in school. The major difficulty would be consent of schools and teachers. Pulling

students out of class for achievement testing is considered by many teachers to be burdensome and

unproductive, interrupting the flow of instruction. This is particularly true if the test is a norm-

referenced standardized test, which teachers often perceive as threatening. In some cases, limits on

the amount of time devoted to standardized testing are specified in a teacher contract.

A standardized achievement test battery, such as the Iowa Test of Basic Skills (ITBS), typically

takes 35 to 45 minutes per sub-test, depending on the grade level and the administration protocol.

Typically, about 10 minutes of that time is taken up with proctor's instructions. Students with

disabilities sometimes require extra time to complete the test. The full battery of the ITBS normally

consists of four such subtests. It may be possible to administer two subtests for the evaluation,

although subtests are often given separately, over consecutive days.

School districts that wish to be considered for the federal demonstration program may be willing

to either provide adequate test data or make their students available for achievement testing.

Nevertheless, under the study options with large numbers of schools, obtaining cooperation from

each of the schools in the study could prove time-consuming and expensive and might still result in

some schools not participating.
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One alternative, testing in the school after school hours, is unattractive because students might

be fatigued from a full day of school. Another alternative, testing on the weekends, would present

its own problems. Probably the only feasible place to hold a weekend testing session would be the

school itself, since 'obtaining space with furniture appropriately sized for different elementary school

age groups would be difficult anywhere else. Therefore, proctors and building maintenance staff

would have to be hired for the weekend session, adding costs to the evaluation. More important,

inducing parents to bring their children to a weekend achievement test would be very difficult and

would risk a high nonresponse rate, even if the evaluation were to provide significant incentives to

parents and children. An advantage to weekend testing is that one can have a single session for

students in multiple schools. This would save costs in the design options that call for smaller

numbers of students spread out over many schools in the same SFA. Rather than pulling out a

handful of students in each school, the evaluation could invite a large group of students from around

the district to come to a single site.

In most of the discussion here, it has been assumed that tests would be administered to a group

of students rather than to individuals. Indeed, most standardized achievement test protocols are

written for group administration. There are some tests, however, that may be feasible and even

desirable to administer individually. These would include computer adaptive tests, such as those

recently developed for elementary students by CTB/McGraw Hill Publishing. These tests are

currently being used in Minneapolis. Mentioned briefly in Chapter IV, computer adaptive tests

would have each student work on a computer one at a time. If several computers were available,

then testing a group could take a similar amount of time as that required for normal paper-and-pencil

tests. Since computer adaptive tests have the potential for measuring achievement accurately in a

much shorter time period than test booklets, this method of administration might actually save time.

Students could take the tests in batches and they could make up a missed test at any time. Proctors
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would need little training. In addition, the innovation of introducing adaptive tests might appeal to

teachers and encourage cooperation with the study.

Another important consideration for collecting student achievement data is the lack of incentives

for students to perform on the tests. It may be necessary to work with the school district to find

solutions to this problem, including the reporting of individual scores to families. Anecdotal

evidence from Minneapolis suggests that students enjoy the computer adaptive tests enough to make

an effort to do well. Adaptive tests typically generate less frustration with questions that are too

difficult or too easy because the items each student faces are chosen to provide the optimal amount

of challenge. Therefore, students taking an adaptive test should be less likely to give up and more

likely to take the test seriously.

Finally, one might need to consider test data collection logistics when deciding whether to test

all children or a subsample. A subsample could be a sample of children in one or two grades, or a

sample of children across all grades. Issues of vertically equated scales and potential aggregation

bias are discussed in Chapter IV. Here, it is important to note that there are potentially high fixed

costs per grade. That is because one normally needs separate booklets, proctors, scoring, and even

separate rooms for each grade level. Separate rooms per testing session are necessary because

proctors may be reading different instructions to the group and because early elementary grade

students often require smaller chairs and desks than older elementary students. Taken together, the

conceptual and practical reasons would suggest that selecting one or two grades is more efficient.

If the evaluation were to use a subset of two or more grade levels, there are potential cost

savings in the particular grades chosen. It may be most cost-effective to include consecutive cohorts

rather than spaced cohorts. That is because the test form used for a pre-test for one grade could serve

as a post-test for another grade. For example, measuring achievement growth over grades 3 and 4
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would require only three test forms, those for grades 2, 3, and 4. Measuring growth over grades 3

and 5, would require four forms, for grades 2, 3, 4, and 5.

There are two important qualifications to this argument, however. First, if computer adaptive

tests were used, many of the fixed per-grade costs, as well as the aggregation problems would be less

of a concern. For instance, children of all grades, ages, or ability levels could be tested together,

since the individual items would be customized, and the test could draw items from a very large item

bank covering a wide range of achievement (and hence age and grade) levels. Second, by sub-setting

grades the demonstration would lose the ability to generalize to the other grades. Choice of which

grades to include would be somewhat arbitrary from a policy perspective. It would be hoped that

the intervention could raise achievement levels for students at all levels.

b. Timing of Data Collection

As Chapter IV discusses, if district-administered achievement tests are available and adequate,

the data collection plan calls for collecting baseline (spring 2000) scores, as well as collecting

subsequent district-administered test scores on an ongoing basis throughout the evaluation. If

administered as part of the evaluation, however, a follow-up academic achievement test would be

conducted in spring 2001 on the same schedule, although not on the same day, as the collection of

other student outcome data from cognitive testing, student surveys, and the dietary intake interview.

4. Same-Day Cognitive Tests

Implementation of the USBP (and breakfast program participation, generally) may influence not

only students' long-term academic achievement but also their short-term memory and cognition and

behavior. Developmental psychologists have produced a wide array of assessment instruments
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covering many domains of possible interest to the study, including interviews and checklists

designed for parents and teachers, as well as tasks and tests administered directly to children.

a. Methods

The USBP evaluation will include administration of a short-term test of cognition--the Wechsler

Memory Scale, and student emotional behavior--the Revised Children's Manifest Anxiety Scale (see

Chapter IV). Typically, these tests take much less time to administer than standardized achievement

tests (see Table IV.2). They will be administered to the child by the evaluation team at school.

b. Timing of Data Collection

The cognitive tests will be conducted on the same day that the students' dietary intakes are

measured, after breakfast and before lunch is consumed. It is preferable to conduct the cognitive test

before administering the 24-hour dietary recall. Table VI.2 shows that this testing should be

administered in spring 2001.

c. Issues

Two issues of timing are important with respect to the administration of cognitive tests. First,

the tests should be administered on the same day that students' breakfast program participation status

and dietary intake at breakfast are measured, perhaps in the late morning. Second, since students'

state of mind should be as normal as possible at the time they take these tests, the tests should be

administered before the unusual data collection activities take place. For the same reason, it would

be best if the cognitive tests were given to students in their schools, so as to minimize the disruption

caused by the test-taking.
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D. DATA COLLECTION FROM TEACHERS (ON THE SAMPLED STUDENTS)

The value of conducting a survey with the teachers of sampled students is that it can yield

additional information about students in the school and the general school climate. The teacher data

collection will have three components. Part one of the questionnaire will be designed to gather

information about teachers' characteristics, their impressions of the school climate and the students

in the school, and their perceptions of how implementation of the USBP has affected their schools.'

This component would also obtain information about the classes in which the sampled students are

enrolled, including classroom characteristics (ability level, climate, and so on) for the class attended

by each student sampled. Teachers can also provide information about the length of the class, the

number of times it meets, and the proportion of class time actually dedicated to instruction and

learning.

The second part of the teacher questionnaire will be designed to include questions capturing

some school outcome information for individual students in the teacher's class. Each teacher would

be expected to complete one of these modules for each sample student in his or her class, reporting

on students' usual attendance, tardiness, attentiveness, classroom behavior, health, academic

strengths and weaknesses, and other factors affecting classroom performance.

A third component of the teacher data collection would involve ratings of students' usual

cognitive and emotional functioning. A standardized teacher rating scale for assessing classroom

behavior and attention--the Connors Teacher Rating Scale--will be administered to teachers. For

example, the 10-item Hyperactivity Index of the Connors Teacher Rating Scale (CTRS-39) has been

associated with school breakfast participation level, school breakfast participation change, and child

4For teachers in control schools, this set of questions would be replaced by another set that asks
about the regular SBP.
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hunger (Murphy et al. 1998a; and Murphy et al. 1998b). Further discussion of the use of the CTRS

appears in Chapter IV.

1. Methods

In order to have teachers report for individual students, a crosswalk between sampled students

and teachers should be planned and incorporated into the initial development of the student sampling

frame. Although most public elementary schools are organized primarily into self-contained classes

for instruction, some are departmentalized. Therefore, one manageable way to implement this type

of teacher survey would be to specify which teacher (for example, English, math, first period) would

respond to a short series of questions about classroom behavior for each sample member. The

burden on individual teachers in departmentalized schools could potentially be greater. This

technique has worked, however, in other studies (for example, in the U.S. Department of Education's

National Education Longitudinal Study of 1988, Teacher Questionnaire-NELS: 88 Base Year).

The teacher questionnaire regarding school and classroom climate, general behavior of the

sampled students, and the CTRS would be distributed to teachers, with followup conducted by

phone.

2. Timing of Data Collection

As Table VI.2 shows, data collection for the teacher survey would be conducted during spring

2001. More specifically, the teacher rating scale should be conducted in conjunction with the school

breakfast program participation and dietary intake--also in spring 2001.
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3. Issues

The study must plan in advance which teachers will be completing both the teacher

questionnaire and the teacher rating scale. Teachers may be reluctant to report individual-level

student behavior without parental consent.

E. OBSERVATION OF SCHOOL MEALS

Because usual school breakfast participation is such an important variable to the evaluation,

direct observation of school breakfast for sample students will be conducted for a target week. This

would provide a direct measure of usual USBP/SBP participation in the school for sample students;

and would supplement data on a target day and usual participation provided by the student/parent

survey.

1. Method

Field interviewers, or perhaps school staff, would observe students as they passed through the

cafeteria line or ate in the classroom, and check the names of students who select any foods from the

school breakfast. Alphabetical student lists by classroom Or for the study sample would be used to

record the students who selected foods from the school breakfast.

b. Timing of Data Collection

Observation of school breakfasts would be collected for the target week (five days) that

coincided with the 24-hour dietary data collection. Using this approach, the observed USBP/SBP

participation would be used to verify the student's reported participation on the target day. The

information would also be used to calculate the weekly USBP/SBP participation rate and to compare
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this information to the parents' report of usual participation over the school year. School meals for

sample students would be observed in spring 2001 and spring 2002.

c. Issues

Observation of school meals would require another type of data collection in the school, but it

could be accomplished at the same time as the completion of the Menu Checklist and the a la carte

checklist (see Chapter VIII). Observation of students' school breakfast would also require parental

consent.
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VII. IMPACT ANALYSIS

A central aspect of the USBP demonstration will be to analyze data that have been collected to

address the key questions of the evaluation. This chapter of the report defines the analysis questions ,

to be addressed and outlines the basic estimation procedures through which these questions can be

addressed. Understanding the analytic strategy to be used sheds light on the implications of making

particular decisions about sampling and measurement issues.

The rest of this chapter contains four sections. Section A introduces the types of impact analysis

to be conducted and describes the objectives of each type. Section B discusses the trade-off between

using individuals and using schools as the unit of analysis. Section C presents the models to be

estimated, and Section D touches on the key issue of selection bias.

A. TYPES OF ANALYSIS

According to the Child Nutrition Act of 1998, a key aim of the analysis in the USBP

demonstration evaluation is to "evaluate the effect of providing free breakfasts to elementary school

children, without regard to family income, on participation, academic achievement, attendance and

tardiness, and dietary intake over the course of a day." Three major types of analysis can help

achieve this objective:

1. Descriptive analysis

2. Estimation of the effects of USBP availability on the student outcomes listed above

3. Estimation of the effects of SBP/USBP participation on these student outcomes
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1. Descriptive Analysis

The objectives of the descriptive analysis are to provide a context to the estimation of program

effects and to address specific methodological issues related to the evaluation design. The

descriptive analysis involves estimating and comparing the mean characteristics or outcome

measures of various groups of students. Three sets of comparisons are especially relevant:

1. Students at USBP schools versus those at regular schools

2. Breakfast program participants versus nonparticipants

3. USBP participants versus regular SBP participants

Comparing the characteristics of students in USBP schools with those of students in regular SBP

schools will serve as a check on the effectiveness of random assignment. If random assignment

works as designed, the characteristics of the two groups will be similar. Analogously, comparing

the characteristics of breakfast program participants versus nonparticipants will reveal the extent to

which the decision to participate is related to observable characteristics. Since students are not

randomly assigned into participant and nonparticipant groups, it is not expected that the

characteristics of the two groups will be identical. However, large differences in the observable

characteristics of the two groups would suggest that the groups may also differ in unobserved ways,

implying that selection bias is a problem in estimating the effects of participation on student

outcomes.

The degree to which students' characteristics are related to their participation decision may

differ for students in USBP and regular SBP schools. One way of checking to determine whether

this is true involves comparing the characteristics of USBP participants with those of regular SBP

participants. If the characteristics of these two groups differ greatly, one could conclude that the
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extent to which there is selection by students into the USBP differs from the extent to which there

is selection into the regular SBP. Furthermore, this would imply that the two different breakfast

programs serve different groups of students. This part of the descriptive analysis would better help

understanding of the differences in the populations being served.

A final type of descriptive analysis not mentioned above would involve describing the

characteristics of the districts participating in the evaluation. Although the evaluation is designed

to be internally valid only, comparing the characteristics of the participating school districts with

those of other districts nationally will lead to better understanding of the degree to which the

evaluation results are suggestive of what the effects of the USBP would be if it were implemented

nationally.

2. Estimation of the Effects of USBP Availability on Student Outcomes

A key component of the USBP demonstration evaluation will be to estimate how the

implementation of the USBP in a given school influences outcomes among students at that school.

As mentioned above, random assignment of schools into USBP and regular SBP statuses implies

that a simple comparison of mean outcomes among students at USBP and regular SBP schools

serves as an estimate of the effect of USBP availability on these outcomes. However, estimating this

effect after controlling for other student characteristics in a regression framework yields a more

precise estimate of this effect, with no loss in experimental rigor.

Since the aim of this analysis is to estimate the effect of USBP availability on student outcomes,

it is important to realize that this estimated effect would be based on a sample of all students

attending USBP and regular SBP schools, including those who would participate in either the USBP

or regular SBP and those who would participate in neither program. Since USBP availability is

unlikely to have a large effect on student outcomes among those who do not change their
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participation status in the breakfast program, the large number of these students who do not change

their participation behavior after the USBP is implemented is likely to dilute the estimated effects

of program availability, making them more difficult to detect statistically. In other words, USBP

availability may have a strong effect among the small number of students who consider participating

in the breakfast program, but its overall effect may be small (and statistically insignificant) because

most students either do not consider participating in the program or would participate in the program

with or without the USBP.

The strengths of the estimation of the effects of USBP availability on student outcomes are that

it takes advantage of the experimental design and yields estimates that are policy-relevant. In

particular, it addresses the following policy question: "If the USBP were to be implemented in a

given school, what changes would result in the likelihood of skipping breakfast, breakfast program

participation, dietary intake, school attendance, academic achievement, and other outcomes among

all students at that school?" Because the evaluation is not designed to be externally valid, the answer

to this question will be valid only for schools in the demonstration districts. However, the answer

will be suggestive of how the USBP would affect student outcomes for all districts.

This analysis should be conducted on the full sample and on key subgroups of the full sample.

One set of subgroups of particular interest is defined by income level. Poor students (defined as

those whose income is below either 185 percent or 130 percent of poverty) may be affected

differently than nonpoor students by a USBP for two major reasons. First, assuming that a large

proportion of poor students are certified for free meals, the shift from the regular SBP to the USBP

would not affect the price these students pay for breakfast; they would pay nothing in either case.

However, poor students may be more likely to participate in the USBP than in the regular SBP

because of the elimination of stigma and because a larger number of other students may be
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participating. Second, the families of poor students may be more likely than the families of

wealthier students to view free breakfasts at school as a substantial benefit. While the families of

most nonpoor children probably do not have to struggle much to feed their children, the families of

some poor children are likely to be spending a larger proportion of their budget on food, so a free

meal at school may help them obtain other necessities. It is not clear whether poor children or

nonpoor children would be more dramatically affected by the USBP, but it will be important to test

for differences between the two groups.

3. Estimation of the Effects of Breakfast Program Participation on Student Outcomes

The objective of the third type of analysis is to determine how breakfast program participation- -

that is, how eating a school breakfast--influences student outcomes such as dietary intake and

academic achievement. This is an important objective, for three reasons. First, a basic premise of

the USBP demonstration is that promoting breakfast program participation will help improve student

outcomes. Estimating the actual effects of participation will serve as a check on this premise of the

value of participation. Second, USBP availability presumably influences student outcomes through

a two-step process: it promotes breakfast program participation, which, in turn, improves various

student outcomes. If this model is correct, the estimates of the effect of participation on student

outcomes will make possible the decomposition of the overall effect of USBP availability into these

two components. Third, an important effect of implementing the USBP may be to change the way

breakfast program participation influences student outcomes. Since the analysis of the effects of

participation on outcomes can be conducted separately among students in USBP and regular SBP

schools, it will indicate whether the two types of programs have different effects.

The analysis should include estimation of both the short-term and long-term effects of

participation. The key short-term effects of interest include whether participation on a given day
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influences students' dietary intake and cognitive functioning on that day. The key long-term effects

of interest include whether students' usual participation influences their academic achievement and

school attendance/tardiness rates.

The experimental design of the USBP evaluation will not guarantee unbiased direct estimates

of the effects of participation on student outcomes. Without random assignment of individual

students into participant and nonparticipant groups, the methodology for estimating the effects of

participation on student outcomes will involve estimating a set of regression equations in which the

dependent variables are the student outcomes of interest, and the independent variables include the

student's breakfast program participation status and relevant student and school characteristics.

Even after controlling for observable characteristics, participants and nonparticipants may differ in

unobservable ways. If these unobserved differences are not taken into account, the estimates of the

effects of participation may be biased. Thus, the models for estimating these effects may have to

incorporate some type of correction for these unobserved differences (that is, selection bias). This

methodological problem makes the analysis design for the estimation of the effects of participation

on student outcomes weaker than the analysis design for the estimation of the effects of USBP

availability on student outcomes. Section D describes this issue in more detail.

B. UNIT OF ANALYSIS

The analyses described above could be conducted at the school level or the student level. In

other words, the dependent variables being analyzed (along with the key independent variables being

analyzed) could represent outcomes for specific individuals (student-level analysis) or represent

average outcomes among students at specific schools (school-level analysis). Each approach has

advantages and disadvantages (as described below). Therefore, the analysis should address the key
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research questions at both the school level and the student level whenever possible. This will provide

additional evidence regarding the questions central to the evaluation.

1. School-Level Analysis

If schools are used as the unit of analysis, both the student outcome measures and the key

characteristics will be measured at the school level. For example, key outcomes might include the

breakfast program participation rate at the school, mean test scores among students at the school, and

the school's attendance and tardiness rates. Key independent variables in the school-level analysis

will include the school's USBP status, school characteristics such as size and location, and average

characteristics of students at the school.

The main drawbacks of conducting the analysis at the school level involve the precision of the

resulting estimates. Since the sample of schools is relatively small, the standard errors of the

estimated effect of USBP availability (and other independent variables in the model) may be

relatively too large to reliably estimate most outcomes other than breakfast program participation

(see Section V.C). In addition, variation in the outcome measures and some of the key independent

variables will be lost if these variables are measured at the school level rather than the student level.

For example, information on which students participate in the breakfast program and which do not

will be lost in a model whose dependent variable is the mean participation rate in the school. On the

other hand, for characteristics (such as the school's USBP status) that vary only from school to

school and not among students at a given school, no such variation will be lost. For this reason, the

school-level analysis is more appropriate for estimating the effect of USBP availability on student

outcomes than it is for estimating the effect of breakfast program participation on student outcomes.

The main advantage of the school-level analysis is that it is usually easier to collect data at the

school level than at the student level. For example, schools may freely report their SBP participation
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rate, mean test scores, and average attendance rate. By contrast, data on individual students'

participation status, test results, and school attendance may be more difficult to obtain. Moreover,

school-level data may be available for multiple years, allowing the analysis to take advantage of

variation in the dependent and independent variables over time, as well as across schools.

2. Student-Level Analysis

In the student-level analysis, outcome variables are measured at the student level, and most of

the independent variables are also measured at the student level. Other independent variables (such

as a school's USBP status) are defined at the school level but then are applied separately to each

individual in that school.' The student-level analysis can be used as easily as the school-level one

to estimate the effects of USBP availability and breakfast program participation on student

outcomes.

The major advantage of the student-level analysis over the school-level analysis is that the

sample size is much larger, so there is more variation in the outcome measures and independent

variables. Thus, if information is available on comparable numbers of students, the precision of the

student-level estimates typically is greater than the precision of school-level estimates. The major

drawback of the student-level analysis is that student-level data are sometimes costly to collect.

C. MODELS TO BE ESTIMATED

As described in Sections VII.A and VII.B, the analysis will include models that estimate the

effects of USBP availability and breakfast program participation on student outcomes. The models

'This multilevel measurement of characteristics leads to multilevel, or hierarchical linear,
modeling (as described in Section VII.C).
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estimated will use either student- or school-level data. This section presents the econometric models

that can be used in each of these cases.

1. Model I: School-Level Model of the Effects of USBP Availability

The following model can be used to estimate the effects of USBP availability on student

outcomes, using school-level data:

where

Y = Z 6 + USBP + Ej 1 I .1. I

= mean outcome among students at school j

4 = vector of characteristics of school j
USBPJ = binary variable representing USBP status of school j.

In this model, an outcome measured at the school level is hypothesized as depending on school

characteristics and the school's USBP availability. The dependent variable in the model may be the

school's breakfast program participation rate, attendance rate, mean achievement test scores, or some

other school-level measure. The control variables in the 4 model include relevant and observable

school characteristics such as enrollment and racial composition. For a full list of potential

dependent and independent variables, see Chapter IV. Depending on whether the dependent variable

is continuous, binary, or truncated, Model I could be estimated using OLS, logit/probit, or tobit

estimation techniques.-

'Since the sample is intended to be representative of the districts in the demonstration, and it is
unlikely that the evaluation will sample every elementary school in these districts, the sample will
be clustered. Thus, individual-level observations among students within the same school are not
likely to be statistically independent due to these design effects. Furthermore, it is likely that pairs
of similar schools will be selected before one is randomly assigned to the USBP group and the other
to the regular SBP group. This random assignment process will lead to correlation in the
characteristics of treatment and control schools (as well as the students in these schools), further

(continued...)
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Estimation of this model will produce estimates of the parameters 61 and al, with the latter being

the estimate of the effect of USBP availability on the outcome of interest. Random assignment of

schools into the USBP and regular SBP groups ensures that the estimate of this effect is unbiased.

This simple school-level model can easily be modified in at least two ways in different

situations. First, if the effects of USBP availability were thought to differ in different types of

schools, then USBP, could be interacted with the relevant school characteristics in 4. Second, to

increase the precision of the model estimation, data from more than one year could be used, if

available.

2. Model II: Student-Level Model of the Effects of USBP Availability

The following model can be used to estimate the effects of USBP availability on student

outcomes, using student-level data:

where

where

XY= + o USBP. + E2 .y 2 Zj 2j + a2j USB j '

62j = d2 4- 1 I

a2/ = a2 + e2i,

= value of outcome among student i at school j
= vector of characteristics of student i

4 = vector of characteristics of school j
USBPJ = binary variable representing USBP status of school j.

'- (...continued)
leading to correlation across individual- and/or school-level observations. Thus, the estimated
standard errors of the coefficients will have to be adjusted to account for the correlation across
observations. Taylor series approximation methods, such as those implemented in the SUDAAN
statistical software, can be used for making these adjustments, which typically increase the
magnitude of the estimated standard errors.



This is a multilevel model, or hierarchical linear model (HLM), where the value of the outcome

measure (for example, nutrient intake or achievement test score) is hypothesized as depending on

both student and school characteristics.' However, the effects of school characteristics on the student

outcome are allowed to vary across schools. In the specification shown here, the effects of the

school characteristics included in 4 include a constant factor (d,), which is the same across all

schools, and a random factor (u2), which varies across schools. Similarly, the effect of USBP status

includes a constant (a) and random factor (e2j). At this second (school) level, one could also have

specified that the effects of 4 and USBPJ vary systematically across schools, depending on the

characteristics of those schools. For simplicity, the term is not included. It is also assumed that u2.,

equals 0 for each of the components of 62., except for the component associated with the constant

term in 4 (we label this random school effect term vi). With these simplifying assumptions,

substituting the two school-level equations into the student-level outcome equation yields:

Y.. = X.132 j+ Zd2 a2 j .USBP + v2j . + e2 .*USBP. + e

In this equation, the last three terms represent the error structure of the model.' This multilevel

specification allows us to account for two potential, problematic aspects of the data. First, the model

explicitly models the potential nonindependence of the error terms across observations, which is

likely because the sample includes multiple students from the same schools. Second, the

'This model could also be used to estimate the effects of an intervention in which certain
students within a school are randomly assigned to receive a free breakfast and others are randomly
assigned to receive a reduced-price breakfast. In this case, the variable USBPJ would be replaced by
a variable (FSBPv) that would indicate whether or not a given student was offered a free breakfast.

'An even simpler version of this model would eliminate the term e2i*USBPJ , which would
eliminate the heteroskedasticity from the model. This could be justified either by eliminating the
random element from the coefficient tr21 or by assuming that the variance of v2j is very large relative
to the variance of e2i.
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specification allows for a systematic relationship between the values of the independent variables

(USBPJ, in this case) and the variance of the overall error term. Straightforward techniques exist for

the estimation of this multilevel model (see Bryk and Raudenbush 1992).

The key estimate from the model is the estimate of the parameter a,, which represents the

average effect of the availability of the USBP in a given school on the student outcome of interest.

Again, random assignment of schools into USBP and regular SBP statuses ensures that this estimate

will be unbiased. If the outcome measure is students' participation in the breakfast program, a, will

represent the direct effect of USBP availability. For other outcome measures such as dietary intake

or test scores, however, a, will represent primarily an indirect effect. The main way in which USBP

availability is expected to influence outcomes like these is by first influencing program participation,

which, in turn, influences dietary intake or academic achievement.'

A couple of unique aspects of this model arise when the dependent variable is students'

performance on a standardized test. First, the vector of student characteristics (Xy) will likely include

a lagged value of the test score dependent variable.' With the inclusion of this variable, the

dependent variable effectively measures the gain in students' test performance from one year to the

next, rather than the absolute level of their test performance. Compared to the test score level

'The possibility exists, however, that USBP availability has a direct influence on such outcomes
as intake or test scores. For example, implementation of the USBP may affect the quality of
breakfasts served for all students, which has a direct effect on intake even if the overall participation
rate does not change.

'The inclusion of a lagged value of the dependent variable as an independent variable will result
in errors in variables problem (Greene 1993). This is particularly likely to be true when the
dependent variable is test performance. However, with a known reliability coefficient associated
with the test (which is often published); making a measurement error correction should be
straightforward.
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variable, the test score gain variable should have lower variability and be more sensitive to policy

changes in place only during the past year.

Second, it is likely that different standardized tests will be administered in different districts

included in the demonstration. Under certain circumstances, however, it will be possible to

aggregate observations of students taking different standardized tests. In particular, the two

requirements for aggregating across different tests are (1) that the tests measure the same underlying

construct (for example, math or reading skills); and (2) that the tests are normed to similar

populations, such as schoolchildren nationally at about the same time period, and hence scaled to

the same units.

3. Model III: School-Level Model of the Effects of Breakfast Program Participation

In all likelihood, estimating a school-level model of the effect of breakfast program participation

on student outcomes will be useful only if the data include multiple years of information on school-

level participation rates, school characteristics, and outcome measures. With only a single year of

data, sample sizes are too small, and too much information is lost on the participation status of

individual students' within the same schools. With multiple years of data, the school-level model

is:

jr Zjr453 + 1Y3Pil + Y3j + 6.3ft

where:

zp
Pi, =

mean outcome among students at school j in year t
vector of characteristics of school j in year t
participation rate among students at school j in year t
fixed effect of school j.

198
181



The key parameter in the model is cr3, which represents the influence of the participation rate

in the school on outcomes like the school's mean test score or overall attendance rate. The term y,

represents the fixed effect of a given school, or the overall influence on the outcome of unobservable

factors associated with that particular school. Without random assignment, the school participation

rate may be correlated with this fixed effect or with the time-varying error term (60.

A key, implicit assumption of the model specified above is that the effect of participation on

outcomes such as these is the same in USBP schools as in regular SBP schools. This assumption

is maintained here for simplicity, but it could easily be relaxed by interacting the participation rate

with the binary variable indicating whether the USBP is available in a school (in fact, the assumption

is relaxed in Model IV).

For this model to be estimated with a reasonable degree of precision, the school-level

participation rate must have sufficient variation over time and across schools. This is likely to be

the case in a model in which the effect of participation is assumed to be the same in USBP and

regular SBP schools, since the participation rate is likely to be much higher in USBP schools.

However, if this assumption is not made, and USBP and regular SBP participation are treated

differently, it is not clear that these two participation rates will vary greatly over time or across

schools. This must be carefully monitored.

An advantage of the model as specified above is that it is possible to directly control for the

unobserved school fixed effect ( y,) using binary variables representing each school in the sample.

As long as there are multiple years of data from the same schools, it is possible to control for the

unobserved time-invariant characteristics of each school that influence the outcome. The result is

a model whose key estimated parameter indicates the extent to which a school's attendance rate or

test scores change when there is a change in the participation rate in the school (controlling for how
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these outcomes change in schools with no change in the participation rate). Thus, to estimate the

model with a reasonable degree of precision, there must be exogenous changes in the participation

rates of individual schools over time.

4. Model IV: Student-Level Model of the Effects of Breakfast Program Participation

The following model can be used to estimate the effects of breakfast program participation

on student outcomes, using student-level data:

Y = X.fi +Zo + aP +e
J 4 j 4j 4j ij 4ij

where

o = d + u
4 4j

a4j = a4 + b USBPj + e4j'

where

)7, =
xy =
4
P

value of outcome for student i at school j
vector of characteristics of student i
vector of characteristics of school j
variable indicating the participation status of student i.

In this model, the definition of Py differs, depending on whether the dependent variable is a

short-term or long-term outcome. If it is a short-term outcome, like dietary intake or cognitive

functioning, Py is a binary variable that measures whether or not the student eats a school breakfast

on a given day. If the dependent variable is a long-term outcome like the student's test score gain

or attendance rate over a school year, Py represents the student's usual participation. For example,

it may be defined as the number of days per week that the student usually eats a school breakfast.

This HLM model is similar to Model II, except that the second school-level equation is slightly

more general. This equation allows the effect ofparticipation on the outcome measure to vary by
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school, not only randomly (through ejj) but also systematically through the school's USBP status.

In other words, the model allows the effect of eating a school breakfast to differ for students in

USBP schools, versus students in regular SBP schools. Again, assuming that all the components of

u, equal zero except for the component associated with the constant term, the model reduces to the

following:

Y + Z/14 + a P + bP *USBP.
4j

e
4j

*Ply + c
4 4 y.

In the model, the average effect of participation on the outcome among students in regular SBP

schools is represented by the parameter a, , while the average effect of participation among students

in USBP schools is represented by the parameters (a, + b). If the coefficient estimate of the

parameter b, is statistically significant, this indicates that the effect of participation in USBP schools

differs significantly from that in regular SBP schools.'

For the usual HLM estimation techniques to lead to unbiased estimates of a., and b, , the model

must include the assumption that Pd is not correlated with the error terms in the model. In other

words, the unobserved school and student characteristics affecting the outcome must not be related

to whether or not students eat a school breakfast. Since individual students are not randomly

assigned to participant and nonparticipant categories, the experimental design of the overall study

does not ensure that this assumption is true. In fact, a variety of factors lead us to question this

'It is also possible that the effect of participation is nonlinear--that is, the effect changes as more
and more students participate--or that there are additional interactions to the participation effect
besides the interaction with the school's USBP status. For example, the effect may be larger for low=
income students than for high-income students. These possibilities can be explored through
specification tests of Model IV.
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assumption. If the assumption is not true, selection bias in the estimation of a, and b, will result.

This issue is discussed in the next section.

D. SELECTION BIAS

As long as schools are randomly assigned to USBP and regular SBP status, there will be no self-

selection of schools into USBP status and no resulting selection bias in the ordinary least squares

(OLS) estimates of the effect of USBP availability on continuous student outcomes. Within schools,

however, there will be self-selection of students into breakfast program participant versus

nonparticipant status. In other words, unobserved student characteristics will influence whether or

not they become breakfast program participants. For example, students' home situation, unobserved

aspects of their socioeconomic status, or their dietary habits and attitudes may influence their

participation decision. If these factors also influence the key outcome variables, then estimates of

the effect of participation on the outcomes that do not take these unobserved factors into account will

suffer from selection bias.

The ideal solution to this selection bias problem is to try to ensure that it does not arise at all,

by controlling for all relevant factors that might influence the outcome measure. If this does not

work, two possible methods for accounting for the unobserved differences between participants and

nonparticipants are (1) to estimate instrumental variables (IV) or selection correction models, and

(2) to estimate fixed-effect models. These approaches are not mutually exclusive; some combination

of them can be used to address the issue of selection bias. A third approach is to attempt to control

for the unobserved factors that influence short-term student outcomes and are related to their

participation status by including both participation status on a given day and usual participation in

the same model.
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Each of the approaches for dealing with selection bias in the estimation of participation on

student outcomes has weaknesses. Thus, estimates of the effect of participation on these outcomes

from any one of these models may be biased. The best overall estimation strategy involves using

a variety of different approaches to control for selection bias and to compare the resulting estimates

of the effect of participation. If the different approaches lead to similar results, they will be more

believable.

1. The Problem

The problem of selection bias can be illustrated econometrically using a two-equation model.

The first equation is similar to the student-level model showing the effects of participation presented

in the previous section, except that a time subscript is added to represent the model at two different

points in time. In addition, three simplifying assumptions are made: (1) that the effect of

participation is the same in USBP and regular SBP schools, (2) that there is no interaction between

the error term and any of the independent variables in the model, and (3) that there is no random

school effect. In addition, an individual fixed effect to represent unobserved individual

characteristics that influence the outcome but do not vary over time can be added to the specification.

The second equation is a participation equation:

vyt 4 + Zjtd4 + a 4P + (Y4 + 6 )4Y1

Pal Wft0,1 VjtVf4 (O4 P 4iji )

In the model, an outcome measure (Yip) is regressed on student characteristics (X,J,), school

characteristics (4,), and participation status (Pu,), with the error structure including an individual-
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specific fixed effect ( y.) and a random error term The second equation of the model shows

participation status being regressed on student characteristics (WO and school characteristics (Vi,),

with the error structure also including an individual-specific fixed effect (0) and random error term

(P40-8

In the model, selection bias arises if participation status is correlated with either error term in

the first equation. In particular, if either term in the participation equation error structure (04,+ 4,j,)

is correlated with either term in the outcome equation error structure (74+64 ,), selection bias will

result. Another way of saying this is that 'selection bias will arise if any of the unobserved factors

(either time-invariant individual-specific factors or time-varying random factors) that influence

whether a person eats a school breakfast are related to any of the unobserved factors (again, either

fixed or time-varying) that influence the outcome of interest.

Below, four possible approaches for addressing the selection bias issue are discussed. In

evaluating the proposed approaches, it is important to distinguish between short-term and long-term

models. Short-term models involve outcomes that are measured on a single day, such as dietary

intake and cognitive functioning, and are presumed to be influenced by whether the student eats a

school breakfast on that day. Long-term models involve longer-term outcomes, such as performance

on standardized tests or student attendance over a full school year, that are presumed to be influenced

more strongly by students' usual SBP participation than by their participation status on a single day.

The unobserved factors affecting the short-term outcomes are likely to differ from those affecting

long-term outcomes. Similarly, the unobserved factors related to participation on a single day are

likely to be different from the unobserved factors related to usual participation.

'If the model is being estimated based on only a single year of data, the "t" subscript can be
, dropped.
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2. Controlling Directly for Relevant Factors

In the model described above, if all of the relevant student and school characteristics that

influence the outcome variable are measured and included in Xy, and z., then the error term (

will be truly random and not correlated with the error term in the participation equation (04,+,u.,,,,).9

In this case, there will be no selection bias and the simple OLS estimate of as will be an unbiased

estimate of the effect of participation on the outcome of interest (assuming that Yy, is continuous and

the model is specified correctly). If feasible, this is the best solution to the problem of selection bias

because, compared with the other potential solutions described below, it requires fewer assumptions,

is typically less sensitive to the exact specification used, and results in a more precise estimate of the

effect of participation on the outcome of interest.

The primary challenge in implementing this solution is that many of the relevant factors

influencing outcomes like dietary intake or academic achievement are difficult to measure. For

example, factors such as students' dietary habits, their parents' dietary knowledge and attitudes,

details about their socioeconomic status, and the characteristics of the food service operation at their

school are not available in most data sets and are not easy to measure, but these factors potentially

influence students' dietary intake and academic achievement.

However, given that the USBP evaluation will involve primary data collection, the possibility

exists for designing data collection instruments to attempt to obtain this sort of information.

Section G of Chapter IV describes the basic control variables to be collected and used in the models

to be estimated. In addition to these variables, however, a few examples of other possibly relevant

pieces of information that could be collected include:

'In this discussion, "relevant" characteristics or factors refer to those that have an effect on the
outcome of interest and are also correlated with participation status (or any of the other variables in
Xy, or 4,).
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Detailed information on children's socioeconomic status

Family wealth and assets (for example, bank holdings, vehicle ownership)

Whether family has specific possessions in the home (for example, a personal

computer)

Employment histories of all adults in the household

Information about the socioeconomic status of the family's neighbors

Dietary habits of the sample member

- Favorite foods

Foods they will not eat

- Typical intake of the child on a weekend day

Dietary knowledge and attitudes of food preparer in sample member's household

- Knowledge of USDA Food Guide Pyramid servings recommendations

- Attitudes about the importance of particular nutritional guidelines

- Usual food shopping habits

If an outcome model could be properly specified and all the relevant control variables were

included in it, none of the more complex econometric methods for dealing with selection bias would

be necessary. However, if the data collection effort does not yield sufficiently rich and detailed

information for this purpose, the methods described below may be useful.

3. Fixed-Effects Models

Estimating fixed-effects models involves finding a way to directly control for the individual-

specific fixed, or time-invariant, part of the error term. This requires data on the outcome and

participation status (as well as selected individual and school characteristics) from more than a single

point in time.
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For certain short-term outcomes, such as dietary intake, the required data would likely be

collected for at least some students on 2 days, 3 to 10 days apart. With this information, a fixed-

effects model could essentially be estimated by including a dummy variable for each individual in

the relevant sample. By controlling for each individual, the model effectively controls for the

unobserved characteristics of these individuals that are constant over time. Consequently, the fixed-

effects estimate of the effect of participation on the short-term outcome is based on whether

individuals who participate on one day, but not the other, have higher (or lower) dietary

intake/cognitive functioning on the days in which they participate than on the days in which they do

not, after controlling for observable factors that vary over time.

This type of fixed-effects model has two major weaknesses. First, most students will likely

participate either on both of the two days or neither of the two days.'° Thus, the effect of

participation may not be estimated with a great deal of precision, since it is based on those

individuals who participate on one day but not on the other. Second, selection bias remains a

potential problem with fixed-effects models. The model effectively controls for correlations between

the unobserved time-invariant determinants of participation (0) and the outcome of interest (y,, )

but does not control for potential correlated between the unobserved time-varying determinants of

participation (p49,) and the outcome of interest (6-4v). In other words, the unobserved factors that lead

a student to participate on one day but not on another day may be related to the unobserved factors

that influence the student's dietary intake and/or cognitive functioning on those days. For example,

"'Since information on students' school breakfast participation on two separate days can be
determined from Continuing Survey of Food Intakes by Individuals (CSFII) data, it is possible to
get an estimate of the frequency with which students participate on one day but not the other.
Among students attending schools that offer the SBP in the CSFII, there are 413 with information
from two school days. Of these students, 12 percent participated in the SBP on both days, 76
participated on neither day, and only 12 percent (48 students) participated on one day but not on the
other.
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whether or not a student's parents leave for work early on a given day may influence both the

student's intake and whether or not the student participates in the breakfast program. When the

parents leave early, they have little time to prepare a breakfast for the student, who consequently eats

less at home on that day. These are the days on which the student gets a school breakfast. When

the parents leave for work late, they prepare a large breakfast for the student at home, and he or she

skips the school breakfast. The student's intake on both days may be about the same, making it

appear as though the program has no effect. With the breakfast program, however, the student would

have eaten less on days on which the parents left early for work.

For the long-term fixed-effects models, the two points in time for which data are needed

typically are a year apart. For example, students' usual SBP participation, their attendance rate and

achievement test scores, and a variety of other student and school characteristics would be measured

over two separate school years." The estimate of the effect of participation in this model is based

on whether individuals who usually participate more in one year than in another year have higher

(or lower) attendance rates and greater (or smaller) gains in test scores in those years in which their

usual participation is higher than it was in the years in which their usual participation is lower, after

controlling for observable factors that vary over these two years.

The weaknesses of the long-term fixed-effects model mirror those of the short-term model. Just

as most students either participate or do not participate on each of the two days of the short-term

model, most students have similar levels of usual participation in each of the two years of the long-

term model. In addition, selection bias based on time-varying unobserved factors is a potential

"Actually, since what is of interest with respect to test scores is the gain in students' scores from
one year to the next, three years of test score data are required to estimate a fixed effects model.
Data from the first two years are used to measure test score gains at one point in time, and data from
the second and third years are used to measure test score gains at the subsequent point in time.
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problem with the long-term model. Students whose situation changes from one year to the next (in

some unobservable way) may become more likely to participation in the breakfast program but may

also experience changes in their attendance/achievement that are unrelated to their usual

participation.

4. Instrumental Variables/Selection Correction Models

Estimating IV or selection correction models uses a two-stage approach to account for selection

bias. In the first stage, the participation equation (shown above) is estimated. In the second stage,

the equation with the outcome variable of interest as the dependent variable (shown above) is

estimated, with either the predicted breakfast program participation status of the student, based on

the first-stage equation (in the IV model), or the student's actual participation status and a selection

correction term also based on the first-stage equation (in the selection correction model) included

as independent variables.

In either the case of the IV or the selection correction model, identification of the model depends

in practical terms on finding appropriate identifying variables and including them in the first-stage

participation equation but not in the second-stage outcome equation. Thus, these identifying

variables must be correlated with students' participation status but have no direct effect on the

outcome measure that is the dependent variable in the second-stage equation. In practice, finding

appropriate identifying variables is difficult. Furthermore, models of this type have often been

criticized for not being sufficiently robust--that is, different specifications of the same IV or selection

correction model produce different results. The two keys to estimating IV or selection correction

models are to find good identifying variables and to conduct a variety of specification tests to ensure

that the model's results are robust.
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Potential identifying variables to consider for the estimation of an Instrumental Variable or

selection correction model of the effect of breakfast program participation on student outcomes

include:"

Timing Considerations. The amount of time a student has at home in the morning
before leaving for school and the amount of time between his or her arrival at school and
the start of classes may influence whether or not the student eats a school breakfast.
Variables capturing these factors and related information, such as the length of the
student's commute to school, the start of the school day, whether a parent or sibling is
available to serve breakfast to the student at home, and the availability of before-school
activities, may be used to construct appropriate instrumental variables.

Breakfast Price and Students' Certification Status. In regular SBP schools, these
variables, together, would indicate the price individual students pay for breakfast. If the
model controls for family income, it could be argued that price influences participation
but not dietary intake. In USBP schools, the variables would work differently. Even
in USBP schools where breakfast is free, certification status may affect the price of
lunch and thus usual lunch program participation, and usual lunch participation may be
related to SBP participation.

`Planted" Identifying Variables. Because the evaluation team is designing the
evaluation, it may be able to "plant" identifying variables. In other words, it may be able
to take some action that will lead to higher breakfast program participation among a
randomly selected subset of sample members but does not directly influence the
outcome measures. An example of this would be if the evaluation team contacted a
random subset of sample members by phone or mail in order to encourage SBP
participation. Alternatively, an intervention could take place at the classroom level;
perhaps the teachers of a random subset of classes could become involved in promoting
student participation. Students might be more likely to be influenced by a classroom
intervention because their friends would be receiving the same intervention. If the effort
to promote participation was successful and if the intervention did nothing to directly
influence breakfast intake or other outcomes, then a variable indicating whether a given
student received the intervention could be used as an identifying variable.

Welfare Status. In regular SBP schools, welfare status could be linked to SBP
participation, for two reasons. First, it makes becoming certified administratively easier.

'The identifying variables suggested here include only student-level variables. Although some
school-level variables might be appropriate identifying variables in principle, they could not explain
variation in the participation statuses of students within a given school. Because of this and because
of the relatively small number of schools likely to be in the sample, school-level identifying
variables are unlikely to be effective in practice.
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Second, it may indicate a particular family attitude toward stigma. As with breakfast
price, the link with SBP participation in USBP schools would have to be an indirect
link, operating through participation in the school lunch program.

As with the fixed-effects models, the instrumental variables/selection correction models have

weaknesses and are not likely to generate estimates of the effect of participation that all readers

would agree are unbiased. Except for the evaluator-planted identifying variables, however,

collecting the information needed to construct these identifying variables is likely to be relatively

inexpensive. Thus, as noted above, the wisest strategy may be to estimate IV or selection correction

models but also to conduct a wide variety of specification tests and checks of robustness. The goal

of this strategy would be to accumulate evidence about the effects of breakfast program participation

that are consistent across models and specifications.

5. Controlling for Usual Participation

In models designed to estimate the effects of participation on a given day on a short-term

outcome, another possible way to address the selection bias problem is to control for usual

participation in the outcome equation. In particular, an outcome such as dietary intake or cognitive

functioning would be regressed on student and school characteristics, participation status on the day

in which the outcome is measured, and usual participation. The estimate of interest is the effect of

participation on that single day on the outcome. With one-day participation status already in the

model, the variable measuring usual participation captures unobserved characteristics unique to

individual students (and time invariant) that influence their participation generally (in other words,

the time-invariant, individual-specific fixed effect).

This model is similar to the fixed-effects model in that it depends on variation in students'

single-day participation after controlling for their usual participation. In other words, among
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students who say they usually participate a given number of days a week, there must be some who

participate and others who do not on the day on which the outcome variable is measured. In

addition, this model leaves the possibility of selection bias based on unobserved time-varying

characteristics. However, controlling for students' usual participation in the short-term models is

a way to control for individual-specific fixed effects without having to collect longitudinal data.
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PART 3:

IMPLEMENTATION STUDY DESIGN
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VIII. IMPLEMENTATION STUDY DESIGN

An implementation study is an essential component of any comprehensive evaluation. A full

understanding of any program requires a clear description of how that program actually operates.

The findings of this implementation study have two main objectives: (1) describing the USBP and

how it was implemented, and (2) understanding how the program contributed to the observed

impacts.

First, by describing the program and its implementation, the study will help to better understand

how the different program features are used to influence student behavior and outcomes, identify

problems encountered in implementing the program, and determine how the program differs from

the regular SBP. The study will also document the costs associated with program implementation

and how they compare with the costs of the regular SBP.

Second, the implementation study will provide greater insight into the program's impacts by

helping to determine how the program contributed to observed impacts. That is, if the pattern of

impacts across related outcomes is not consistent, or if impacts vary widely by school, detailed

information about program implementation will be invaluable for uncovering the underlying factors

that may lead to observed impacts. Moreover, an understanding of the magnitude of differences in

program features across treatment schools, or between treatment and control schools, can be useful

in giving meaning to differential school impacts and to differential treatment and control group

impacts.

This chapter begins by presenting the issues and topics that the implementation study will

explore. It then describes how and from whom the implementation data will be collected. Finally,

it lays out the plans for analyzing these data.
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A. RESEARCH ISSUES

The legislation for the USBP specifies two research objectives: (1) to evaluate the effects of the

USBP on student participation in the USBP and its impacts on participants' dietary intake, school

achievement, and related outcomes; and (2) to determine the effect that participation in the USBP

has on the paperwork and other administrative requirements placed on schools. To help address

these questions, the implementation study will be guided by a set of research issues and topics that

will allow the evaluation team to understand how schools have implemented the USBP, as well as

what aspects of the program contributed to program impacts. Another issue to address is how meal

subsidy costs change under the USBP. This chapter describes recommended research issues for the

implementation study in greater detail. Seven overarching issues will provide a framework for the

implementation study:

1. How have schools implemented the program? A description of how schools
implemented the USBP will provide greater insight into the specific goals and objectives
at each school, the different ways in which schools deal with challenges to
implementation, and how well each school is working to meet its goals and objectives.
To provide comparable information on how control group schools operate the SBP, a
similar set of issues in the control group schools will be documented and described.

2. How does implementation of the program vary across schools, and to what can the
evaluation attribute these cross-site differences? It is expected that schools will have
different approaches to implementing the USBP and SBP due to different local
contextual and organizational factors. The implementation study will document and
analyze the reasons for these differences.

3. What innovative strategies have the sites implemented to create a service delivery
system? Schools have considerable flexibility in how they actually deliver their
services. A better understanding of the advantages and the challenges associated with
the different modes of delivery will be helpful in identifying the most promising
practices, given a school's needs.

4. What are the key differences between the USBP and the regular School Breakfast
Program (SBP) in how they attempt to promote nutrition, learning, and other key
outcomes? By documenting and describing a similar set of implementation issues in
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both the USBP and SBP schools, the evaluation will identify key ways in which the
programs differ and the ways in which these differences may influence key outcomes.

5. What factors about the USBP, relative to the SBP, help explain program impacts? An
examination of both program approaches will allow the evaluation team to understand
how different aspects of the program may influence student behavior and contribute to
program objectives. For example, the analysis may help determine if and how the
USBP helped to influence any stigma associated with consuming a school breakfast or
changed student attitudes toward nutrition. In addition, information from the
implementation study can allow the evaluation team to understand why the USBP is or
is not differentially successful in influencing outcomes among various subgroups of
students.

6. What are the key differences in the USBP and the SBP in terms of program costs?
An examination of the resources required to perform different functions of the programs
will allow the evaluation team to assess the relative cost-effectiveness of the USBP and
the SBP. Using the findings of the USBP's impact on participation rates, coupled with
data on reimbursement, the evaluation will also be able to determine the amount by
which meal subsidy costs to the federal government increase under the USBP.

7. What changes can be made to improve the implementation and operations of the
USBP? Based on the results of the USBP evaluation, the evaluation team will assess
and identify potential program design, operations, and administrative changes that could
improve the implementation of the USBP.

B. RESEARCH TOPICS

The overall plan for the implementation study incorporates a broad set of topics and data

sources. To address the key issues outlined above, the implementation study will be structured

around six broad research topics: (1) organizational aspects, (2) service delivery, (3) meals offered,

(4) program costs and administrative burden, (5) participation, and (6) school environment. These

topics will guide the development of data analysis plans, which include (1) interviews with SFA

administrators, (2) interviews with school cafeteria managers, (3) interviews with school

administrators and other key school staff, (4) "meals offered" data collection, (5) cost data collection,

(6) staff and student focus groups, and (7) program documents and records. Table VIII.1 presents

a detailed set of research topics related to various aspects of the USBP and the suggested data
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sources to address them. To understand the ways in which the USBP differs from the SBP, and to

help interpret findings from the impact study, it is recommended that the evaluation collect a similar

set of implementation data from the control group schools. Accordingly, the research topics and

specific questions will be adapted for use with the control group schools.

1. Organizational Aspects

Organizational planning and structure can influence the implementation of any new program.

If a structure is not in place to support changes, then the implementation of the program may not

succeed as planned. Also, any differences in the planning and organizational structure at different

sites are likely to result in variations in implementation. In order to gain a full understanding of a

program, its origins must be examined. Why was the program conceived? What are the goals and

objectives of the program at the local level? Who was involved in program implementation

decisions, and what was their input? What measurable outcomes best express the goals of the

program? An understanding of the planners' objectives and thinking in planning for the

implementation of the program gives the evaluation team a blueprint for assessing the program's

progress and success.

The staffing provided to implement the program can also indicate the depth of support and its

potential to succeed. Which key staff are involved in operating the program, and what do they do?

Were new staff hired to help implement the program? Were staff roles and responsibilities redefined

as a result of the program? How? Was a reorganization of staff necessary within the school's

administrative or food management offices? What is the overall level of staff effort required to

implement the program?



The training, orientation, and support provided to staff are important for successful

implementation of a program. Did staff undergo training and orientation? From whom and in what

form do staff receive support? Has that support been sustained over time? What type of

management structure or monitoring system is in place to ensure that the program runs smoothly?

Implementation of the USBP may also require changes to the school day or bus schedules in

order to accommodate a larger group of students participating in the program. Changes in the length

of the school day, for example, could affect the amount of effective instructional time during the

school day, which in turn could explain differences in student achievement or attention span. Will

schools' efforts to accommodate a larger feeding program shorten the school day? For schools that

normally provide bus transportation for many of their students, there may be particular challenges

associated with implementation of the USBP. How will school districts change their bus schedules?

Will these changes affect schools that do not offer the USBP, including control group schools? The

answers to these types of questions will allow the evaluation team to better understand how the

program functions, what mechanisms are in place to support program operations, and what aspects

of the program might explain differences in treatment and control group outcomes.

2. Service Delivery

The second focus of the implementation study relates to understanding how the program is

operated. That is, how are services actually delivered, and how are students recruited into the

program? Examining how students are recruited into the program will give the evaluation team a

better understanding of participation levels and support for the program. It may also help explain,

in part, differences between participation levels when the program was first implemented and over
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time. For instance, was the program publicized more often when it was first implemented? What

methods are used to encourage student participation in the program?

How breakfast delivery methods and settings vary between schools will also be of interest to

the evaluation team. Indeed, the setting and mode of delivery chosen have important implications

for a school's schedule and may also influence whether and to what extent students participate. For

example, the more initiative a student must take to obtain a breakfast, the less likely the student may

be to eat breakfast. Inquiring about the experiences of different schools in implementing the

program, including the challenges they faced and how they dealt with them, will be helpful for

identifying the most promising service delivery practices.

3. Meals Offered

Learning about the variety of foods offered as part of the USBP is essential to understanding

how the program contributed to observed impacts on dietary intake and other student outcomes. The

implementation study will provide a description of the prevalence of different types of foods served,

the variety of foods served, and the nutrient content of those foods. The study also will examinehow

food is purchased and prepared, as well as how much food is being taken by students and

approximately how much is being thrown away ("plate waste").

4. Program Costs and Administrative Burden

Program costs are an, important consideration for the implementation study since impact

estimates must be interpreted within the context of costs. Moreover, an understanding of the resources

required to operationalize different program functions will allow the evaluation team to understand the

relative cost-effectiveness of the USBP and SBP and to determine the effect that participation in the

USBP has on program costs. It is recommended that the evaluation examine the labor and other direct
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costs associated with both the initial and ongoing functions of program operation, including those

related to (1) program startup, (2) meal preparation, (3) meal delivery, (4) reporting requirements, and

(5) reimbursement methods and procedures. Costs associated with each of these functions, coupled

with participation data, can be used to estimate a total program cost and a per meal unit cost for both

the USBP and the SBP. In particular, using the findings of the USBP's impact on participation rates,

the evaluation team can determine the amount by which meal subsidy costs to the federal government

change under the USBP.

In examining the costs associated with implementing the various program functions, it will be

important to focus on key differences between the USBP and SBP and to examine the amount of

staff time and other costs associated with these differences. This will allow the evaluation team to

determine which program functions are more or less expensive to operate as a result of the USBP.

For example, if the number of school breakfasts served increases as a result of the USBP, there may

be associated cost increases in meal preparation and delivery. That is, does the setting in which

breakfast is prepared and delivered change as a result of increased participation and does this

influence the number of cafeteria staff and teachers required to operate and monitor the program?

Does the school schedule and/or length of the school day change as a result of the USBP? Does the

level of school busing change? If so, it will be important to examine cost implications. In estimating

costs, it will be particularly important to determine which staff are involved in implementing the

different program functions, how much staff time is needed, and what the wage/salary and fringe

benefit level are for the staff involved.

Changes in paperwork and other administrative requirements as a result of the USBP can also

influence program costs. Hence, the evaluation should examine the ways in which the costs,

paperwork, and administrative burden of the USBP compare to the regular SBP. For example, have
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the increased costs of providing meals to more students been offset by decreases in the costs

associated with the reduced handling of paperwork and other administrative tasks? How so? Have

program reporting requirements and reimbursement methods been simplified through the USBP?

That is, if the reporting requirements and reimbursement processes are simplified, then fewer staff

resources may be required--for example, in terms of submitting claims for reimbursement--and

associated program costs will decrease. In contrast, although the program eligibility and student

application process will likely be simplified through the USBP, it is unlikely to have a significant

effect on staff time and, in turn, program costs, since USBP schools will still be required to meet a

structured set of eligibility requirements for their school lunch program. Examining these types of

issues and questions will be important for understanding the overall cost-effectiveness of the USBP,

relative to the SBP, and for assessing whether and how the program and its costs can be improved

by making changes to specific program functions.

5. Participation

Information on participation collected through the implementation study will complement data

on participant characteristics that are collected through other data sources, including the student and

parent surveys and school records data. (The other data sources are described in the preceding

chapters.) The implementation study will be helpful in gathering information on the overall level

of student participation during a given time period, the factors that influence students to start (or

stop) participating, the aspects of the program that students are most satisfied with, and the ways in

which the program could be improved to better serve the target population. This information is

particularly important, both for drawing policy implications and for tailoring the program to better

serve the target population.
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6. School Environment

Success in implementing the USBP can be affected by the environment in which it operates.

Factors such as economic conditions, the labor market, the availability and quality of support

services, the characteristics of the population, and the broader community's acceptance of the

program may all influence the school community's attitude toward the program. For instance, if

the community views a free breakfast as a handout, the stigma associated with the SBP will not be

reduced by the USBP, and consequently, student impacts may be minimal. In a similar vein, the

support of school and program staff, school administrators, cafeteria managers, parents, the school

board, and students are all critical to the success of the program. Without the support of key players

and stakeholders, the program may not meet be able to meet all of its objectives.

C. DATA COLLECTION PLANS

The research issues and questions described above will guide the development of survey

instruments and interview protocols for the data collection effort. The implementation study will

rely on a mix of quantitative and qualitative data collected from (1) semistructured telephone

interviews with SFA administrators, (2) semistructured telephone interviews with cafeteria

managers, (3) semistructured telephone interviews with school administrators and other key school

staff, (4) checklists and direct observations to examine the meals offered to students, (5) worksheets

to examine program costs and administrative burden, (6) focus groups with staff and students, and

(7) program documents and records. The proposed sources for each of the research questions are

identified in Table VIII.1; examples of specific research questions related to each topic area are

outlined in Table VIII.2. Next, suggested data to collect from each of these key sources is described.
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TABLE VIII.2

IMPLEMENTATION STUDY: KEY RESEARCH TOPICS AND EXAMPLES OF QUESTIONS

Research Topics Examples of Research Questions

Organizational Aspects

Planning

Goals and Objectives Why was the program conceived? What is it trying to achieve? What was the
motivation for implementing the program at the local level? What is the nature of the
local need for the program, and how does this need vary across sites?

Who was involved in the program implementation decisions at both the district and
the school level?

What are the district- and school-level nutrition and food service policies?

What measurable outcomes best express the goals of the program as it is implemented
at the district and school level?

Strategic Plan What steps were perceived as being necessary for successful implementation?

Roles of the SFA and What role does the SFA play in overseeing the program?
Other Agencies

What other agencies are involved? What roles do they play?

Structure

Key Staff Was a reorganization of staff necessary within the school's administrative and food
management offices?

Were new staff hired to help implement the program?

Who are the key staff involved in operating the program?

Which staff are most aware of student perceptions of the program?

Job Roles Were staff's roles redefined as a result of changes brought about by the program? If
and Responsibilities so, how?

What is the leyel of staff effort in implementing different aspects of the program?
Has the program changed the workload of administrative staff and line staff?

Have the roles of medical staff changed (for example, are they involved in outreach
for nutrition programs)? Have they become more or less involved with students? In
what way? What influence, if any, did the program seemed to have on the types of
reasons students visit the nurse's office?

Training and Support Did the staff who were responsible for implementing the program undergo training
Provided to Staff or orientation?
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TABLE VIII.2 (continued)

Research Topics Examples of Research Questions

From whom and in what form do staff receive support? Has that support been
sustained over time?

What type of management structure or monitoring system exists to ensure that the
program runs smoothly? How does it differ from the way management was set up
before the program was implemented?

Scheduling Changes to Did scheduling changes have to be made to the school day to accommodate the
School Day program?

Did bus schedules have to change to accommodate the program?

Information Systems What types of information are maintained on program participants and program
and Available Data costs?

Service Delivery

Recruitment and Retention
of Program Participants

Orientation

Outreach

Setting and Methods

Breakfast Setting

Delivery Methods

Breakfast Schedule

How were students and their families oriented to the new program?

How was the program publicized?

How, when, and how often is it publicized?

How, when, and how often are students reminded that the program is there?

What methods are used to encourage student participation in the program?

What methods are used to develop parent support for the program? What methods are
used to develop teacher support?

Has outreach to students and their families changed from the time the program was
first implemented to a year or two after it was implemented?

Where is breakfast delivered? What is the seating capacity?

How is breakfast delivered? (For example, do students get to pick what they want to
eat or are they handed a package?)

When do students have breakfast? Were changes made to bus schedules to allow time
for breakfast? Is breakfast part of the school day? How much time is allotted for
breakfast?
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TABLE VIII.2 (continued)

Research Topics Examples of Research Questions

Access to Breakfast If breakfast is not part of the school day, how much initiative do students have to take
in order to eat a school breakfast? Do they, for instance, need to arrive early or skip
morning recess?

Promising Practices and What are the necessary steps in the process of full implementation of the program?
Key Challenges How does this differ by site?

What are the key characteristics on which sites vary?

How did key program components or activities evolve or diverge from the original
model?

What factors facilitate overall program implementation and operation?

What were the program's most significant accomplishments?

What factors impede overall program implementation and operation? What are the
biggest challenges and obstacles encountered by staff implementing the program?

Meals Offered

Menu Selections What is the variety of foods offered in the program? Do these selections differ from
those offered before the program was implemented? How is food purchased and
prepared? Is it prepared on-site or received from a vendor?

About how large are the portions?

What are the label ingredients on preprepared and packaged foods?

What types of condiments are available for students' use?

How often are hot meals served? How often are cold meals served?

Who plans the menus? Has this changed since the program was implemented?

Nutrient Content What is the average nutrient content of the school breakfasts offered?

Food Provision and Usage How are foods provided (for example, as meals, a la carte, from vending machines)?
How does this differ from before the program was implemented?

BEST COPY AVAILABLE
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TABLE VIII.2 (continued)

Research Topics Examples of Research Questions

Program Costs and Administrative Burden

Program Startup

Program Design What is the staff time and what are the other resources involved in designing the
program?

Planning (State-, SFA-, How much time was spent in planning for the implementation of the program at the
School-Level) state-, SFA- and school-level?

Which staff were involved?

What was the effect on other costs, such as travel?

Staff Training How much time was spent training different types of staff on how to implement the
program?

Which staff were trained?

Who provided the training?

Outreach and Recruitment How much time was spent introducing and advertising the program?

What other direct resources were used to promote the program?

Application Procedures What are the paperwork and other administrative steps for a student to participate in
the program? In particular, what are the eligibility determination steps for the SBP?

How much time is required by staff?

How do the School Lunch and other program eligibility requirements influence the
time staff must spend on eligibility determination and application procedures for the
SBP and USBP?

Meal Preparation Where are meals prepared? Did the location of meal preparation change in order to
accommodate an increased number of meals served? If so, how?

Who prepares meals? Did the staff and methods of food preparation change with the
new program? Are different resources used?

How much additional staff time and other resources are required?
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TABLE VIII.2 (continued)

Research Topics Examples of Research Questions

Meal Delivery Where are meals served? Did the location of meal preparation change in order to
accommodate an increased number of meals served? If so, how?

Reporting Requirements

Which staff are involved in delivering meals? in monitoring student participation in
the program? What are their roles? Did the staff involved and the methods of meal
delivery change with the new program? If so, how?

How much additional staff time and other resources are required?

How did the program influence class schedules? busing schedules? How did such
changes influence staff time required, for example, teacher time, cafeteria worker
time, and bus driver and crossing guard time?

What are the program reporting requirements, for example, in terms of counting the
number of meals served and documenting the content or nutritional value of meals
prepared?

What steps are taken to collect the information that must be reported? to maintain the
information? Which school staff perform these tasks? How are SFA- and state-level
staff involved?

How do the USBP's administrative reporting requirements compare to the SBP's?
Have they been simplified? In what ways and with what implications for staff time
and other costs?

How, if at all, are costs from increased program participation offset by reduced costs
and burden associated with collecting, processing, and maintaining paperwork?

Reimbursement What are the reimbursement rates for meals served? How do reimbursement rates
vary for different subgroups of students?

What provisions are used in making claims for reimbursements? How did these
change with the new program?

What are the administrative requirements for submitting claims for reimbursement?
What steps are taken in the process? What other paperwork requirements must
schools meet, for example, relating to staff time and other direct costs? Which staff
are involved and for how long?

How do the USBP's paperwork and other administrative requirements relating to the
reimbursement process compare to the SBP's? Have they been simplified? In what
ways and with what implications for staff time and other costs?

How, if at all, are costs from increased program participation offset by reduced costs
and burden associated with collecting, processing, and maintaining paperwork?
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TABLE VIII.2 (continued)

Research Topics Examples of Research Questions

Participation

Participant Satisfaction How satisfied are participants with the program? How satisfied are the parents of
participants? What are the staff perceptions of student satisfaction?

How appealing is this program to students? In their opinions, how beneficial is the
program?

Participation Level and About how many meals were served during a given time period?
Patterns

About how many meals were consumed during a given time period?

About how many students choose to participate on any given day?

Are fewer students choosing to take breakfast now than when the program was first
implemented and publicized?

What factors explain differences in participation levels over time?

Have students chosen not to participate after trying the program? Why? When did
they stop participating? (That is, was it weeks, months, or years after they first
participated?)

How can the program be improved to better serve students?

Reasons for Participation Why do students choose to participate or not participate in the program?

What factors influence their participation decisions on a given day or in a given week?

What role do their friends, parents, teachers, and others play in their participation
decisions?

How do participants seem to differ from nonparticipants? For example, do boys
participate more than girls? Do children from relatively lower-income families
participate more than those from relatively higher-income families?

How do participants seem to differ from each other? How diverse is the pool of
participants?

School Environment

School Profile What are the characteristics of the school and their students (for example,
organizational, socioeconomic, demographic)?

What are the characteristics of the families from which students come (for example,
structure and background, labor market participation, dynamics)?

What are the values, beliefs, and attitudes of the families from which students come
(with respect to free meals, nutrition, and learning)?
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TABLE VIII.2 (continued)

Research Topics Examples of Research Questions

School Climate
What is the overall climate of the school?

What programs and supportive services does the school provide to students?

What problems and difficulties does the school experience?

Student Behavior Do staff perceive any changes in student attitudes and behavior (toward learning or
and Attitudes food) as a result of the program?

Stigma

Has student behavior in the classroom and at recess seemingly changed since the
program was implemented? Have the number of students suspended, detained, etc.
seemingly changed since the program was implemented? How has attendance
seemingly changed since the program was implemented?

Was there a stigma associated with receiving a free breakfast before the program was
implemented? If so, has that changed after the program was implemented? In what
way?

Staff Attitudes How do staff feel about the program? What are their attitudes toward a USBP? What
changes do they perceive as a result of the program?

What is the level of staff turnover in the school?

Parent and School Board How supportive of the program are parents and the school board?
Support

What is the level of parent involvement in the school?
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1. Semistructured Telephone Interviews with SFA Administrators

Interviews with SFA administrators from each evaluation site will provide data on program

design and implementation at the district level, especially on the planning and organizational

structure, including program costs and changes in the paperwork and administrative burden. These

interviews will provide valuable information on how different SFAs oversee the program and

interact with other agencies with respect to the program. Moreover, the interviews will provide

information on the characteristics of the SFA, its nutrition policies, and the food service operations

of the schools within it.

It is suggested that the interviews be conducted over the telephone by research analysts using

semistructured interviewing techniques that will allow analysts to ask questions on a basic set of

topics, as well as probe for administrators' perceptions on issues relevant to program implementation

in a given SFA. To ensure consistency in the data collection methods and type of information

collected in each site, analysts can record answers to questions using a well-defined interview

protocol that includes a mix of structured and open-ended questions. It is suggested that interviews

last about 45 minutes and that they be conducted at approximately the same time as dietary intake

and other student-level data are collected.

2. Semistructured Telephone Interviews with Cafeteria Managers

Telephone interviews with cafeteria managers from all the treatment and control group schools

represent an important source of information on service delivery, as well as on organizational

structure, school environment, cafeteria policies, and patterns of program participation. Cafeteria

managers can provide information on the setting in which breakfast is delivered, the methods used

to deliver breakfast, and the specific types of meals offered to students. Moreover, they will be a
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useful source of information on the cost implications of the new program by providing insights on

changes made to the program functions as a result of the USBP and consequent changes in the level

of staff effort required. Cafeteria managers can also inform the evaluation team of any changes they

observe in the cafeteria environment and in student participation patterns since implementation of

the USBP.

It is suggested that telephone interviews be conducted by research analysts using semistructured

interviewing techniques that will allow analysts to ask questions on a basic set of topics, as well as

probe for administrators' perceptions on issues relevant to program implementation in a given SFA.

Analysts 'should record answers to questions using a well-defined interview protocol that includes

a mix of structured and open-ended questions. It is suggested that interviews last about 45 minutes

and that they be conducted at approximately the same time as dietary intake and other student-level

data are collected in the schools.

3. Semistructured Telephone Interviews with School Administrators and Other Key Staff

Semistructured interviews with school administrators and with other key staff from each of the

treatment and control group schools will be an effective way to obtain information on planning,

organizational structure, service delivery, school environment, and program participation patterns.

Speaking with school administrators and other key staff will give the evaluation team a better

understanding of changes that have occurred within schools as a result of the USBP. The school

administrator also is likely to be the most knowledgeable source for various kinds of information on

school characteristics and operations. For instance, the administrator can provide details on class

size, student-to-teacher ratios, starting time and length of the school day, hours of instructional time,
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changes in bus schedules, parent involvement in the school, staff turnover, availability of programs

and resources (such as before-school programs), and physical education requirements.

Interviews with other key staff could yield additional information about students in the school

and about the general school climate. School administrators will also be asked to identify other staff

members who may be knowledgeable about program implementation and the possible influence of

the program on student participation. These other staff members may include, for example, teachers,

teachers' aides, nurses, guidance counselors, and cafeteria staff.

It is suggested that these interviews be conducted by research analysts using semistructured

interviewing techniques that allow analysts to ask questions on a basic set of topics, as well as probe

for respondents' perceptions on issues relevant to program implementation in a given school. To

ensure consistency, analysts will record answers to questions using a well-defined interview

protocol, which will include a mix of structured and open-ended questions. Since analysts will not

conduct site visits to each school, conducting these interviews by telephone would be most cost-

effective. However, when possible, analysts could conduct these interviews in person; for example,

in schools where analysts conduct focus groups (described below), the school administrator and staff

interviews could be conducted in person. Finally, it is suggested that the interviews be conducted

over a period lasting about 45 minutes and at approximately the same time as the dietary intake and

other student-level data are collected in the schools.

4. Meals Offered

A meals-offered (menu) survey will be included in the evaluation to provide descriptive

information on the nutritional content of school breakfasts offered or served over the course of a

week. To obtain a complete description of foods offered or served, detailed information on all foods
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offered as part of a school breakfast will be needed from the school cafeteria manager. It is

suggested that this information be collected by survey specialists during on-site, in-person interviews

conducted in conjunction with the dietary recall data collection. In addition, vending and a la carte.

checklists can be completed at this time, to collect a consistent set of information across schools

about the variety of foods offered or available to students, as well as the ways in which school

breakfast is provided--that is, as complete meals, as single food items, and/or through vending

machines.

The foods offered by the USBP and the SBP will be recorded in detail, with complete

descriptions and portion sizes estimated using three-dimensional food models and, preferably, with

the same automated data entry program as that used for the 24-hour-recall data collection. Similarly,

the foods and amounts will be coded and analyzed for nutrient content using the same food

composition database as that selected for the 24-hour recalls. When feasible, it will be useful to

weigh and measure portion sizes. If several options or food bars are offered, all food items from the

menus would be systematically sampled, recorded, and coded to allow for the estimation of mean

nutrient availability from the school breakfast. Estimates of the percentage of meals delivered or

prepared under each option could be used in concert with menu information. Food service records

on food bar offerings and usage could be analyzed, along with direct observation of food bar

selections. The time period covered by the meals-offered information would be either a single day

(the day in which students' dietary intake information is collected) or a week-long period. Collecting

data over a week would reduce the variance of the meals-offered estimates. This decrease in

variance, along with cost considerations, should determine the appropriate approach. In addition,

data from the meals-offered survey can be supplemented with information collected through the

interviews with SFA administrators and cafeteria managers.
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Verification of the accuracy of the menu information, along with information on portion sizes,

would be collected from school food service personnel and/or direct observation of school

breakfasts. Interviewers would observe school meals and record the foods offered, the breakfast

selections available, and plate waste. Information on breakfast food selections obtained by direct

observation would be entered into nutrient coding software to estimate the nutrients available from

school breakfast. Observed plate waste would then be used to modify estimates of average nutrient

intake available from school breakfast menus. Collection of plate waste information would require

the evaluation team to obtain consent from the school and, if individual children are observed, from

parents. (The issue of obtaining consent is discussed in more detail in Chapter VI.) Observing

individual children's intake may provide an external verification of reported breakfast intake, but

it would not necessarily provide better information than reporting the breakfast intake immediately

after breakfast during the dietary data collection.

5. Program COsts

To develop an estimate of program costs, the evaluation team will rely on an approach that bases

cost estimates on information collected through staff interviews about the use of staff and other

resources in implementing the program (Ohls and Rosenberg 1999). Although the evaluation team

should also obtain administrative cost data from the schools and SFAs, such program data are

unlikely to provide sufficient detail on specific program functions or to be reported in a consistent

format across schools, thus making it difficult to rely on administrative data to estimate program

costs. Hence, it is suggested that the evaluation team develop and use structured cost data
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worksheets to collect information from program staff that will allow them to estimate the different

types of costs that are incurred in operating the USBP and SBP programs.

Using the "building-up" cost estimation approach developed in Ohls and Rosenberg (1999),

which has been used effectively in other social program evaluations, the evaluation team can first

collect descriptive information on the resources used--most importantly, the staff time used--in

implementing each of the key program functions described above. Then the evaluation team can

develop program cost estimates based on the level of resources used and relevant unit costs, focusing

on those program functions where the USBP and SBP differ. Since this approach requires

interviewing program administrators and line staff, the cost data worksheets can be administered as

part of the interviews with the SFA administrator, the school cafeteria manager, school principal,

and other school staff (particularly those associated with the cafeteria). The majority of questions

will be posed to the cafeteria manager, two or three key cafeteria staff, and the school principal, who

are likely to have the most information on how the program is implemented.

Questions included in the cost data worksheets should be designed to measure how much staff

time is required to perform different program functions. By categorizing the types of staff involved

in implementing specific program functions, estimating the amount of time they spend each week

(or each month), and identifying their wage/salary and fringe benefit rate, the evaluation team can

develop labor cost estimates for each program function. Labor cost estimates are most critical to the

analysis since they represent the majority of program costs. Information on other direct costs--such

as food and nonfood supplies, rent and space, storage, utilities, insurance, and equipment--is

typically available in some form from program records and can be used to complete the program cost

estimates, either by attributing these costs to specific program functions or by estimating them in
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proportion to labor and allocating them to particular functions as appropriate. The value of donated

goods and services should also be considered part of the analysis.

It is suggested that the cost data interviews and worksheets be completed over the telephone by

research analysts using cost data worksheets that are comprised of structured and detailed sets of

closed-end questions. Worksheets can be included in the survey interview protocols for the program

staff described above. As necessary, cost-focused telephone interviews of 10 to 15 minutes may

need to be completed with one or more additional cafeteria staff to round out the cost data collection.

To maximize the usefulness of the telephone interview process, analysts can begin with an initial

telephone contact, follow up with a letter to the interview respondent explaining the purpose of the

data collection effort, and then conduct the interview.

6. Focus Groups

Focus groups - -small group discussions with 6 to 10 individuals--will be valuable for gathering

insights from staff and students on the factors that may explain:

Student participation in the program

The level of student, parent, and school support for the program

The nature of the school environment

The service delivery practices and methods that are most effective

The ways in which the program could be improved to maximize student participation

The evaluation team will conduct informal focus groups in selected treatment and control group

schools with groups of both staff and students. Focus groups can be conducted by research analysts

and survey specialists experienced in focu§ group moderation. The discussions should be guided



by structured protocols and procedures designed to encourage participants to talk candidly. It is

suggested that they be conducted during the same time period that the dietary intake and other

student-level data are collected in the schools.

Through discussions with school administrators, the evaluation team can identify the best

strategy for recruiting staff and students to participate in the focus groups. Staff focus groups might

include a mix of different types of staff who are familiar with the program and with student

participation in it. For example, a staff focus group might include a mix of teachers, teachers' aides,

nurses, guidance counselors, and cafeteria staff Student focus groups should include only students

in the higher grades, such as the fifth and sixth grades. Separate student focus groups might be

considered for boys and girls in order to minimize inhibitions about freely responding to questions.

7. Program Documents and Records

Documents and records about the program and about the school context will be requested from

the SFAs and schools to supplement the data collected through interviews, the meals offered

component, and focus groups. These documents and records will include, for example, school food

service records, administrative cost data, descriptive information about the study schools, and written

materials documenting the program and the steps the SFA and schools took to implement it.

Training materials and memos provided to staff, as well as materials about the program that were

given to parents and students, could be requested as well. In addition to these documents, school

records data--such as aggregate data on student characteristics like attendance, achievement, and

disciplinary incidents--should also be examined. These school records data will be acquired as part

of the data collection plan for the impact evaluation (described in an earlier chapter).
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D. DATA ANALYSIS AND SYNTHESIS

A multifaceted approach to the analysis and interpretation of data on program implementation

will be employed to produce a comprehensive description of the implementation of the USBP in the

study schools. This approach involves both quantitative and qualitative analysis of the data

summarizing the six key aspects of the program: (1) the organizational structure supporting the

USBP, (2) the delivery of program services, (3) the meals offered to students, (4) program costs

and administrative burden, (5) the factors explaining participation in the program, and (6) the school

environment in which the program operates. Implementation analysis presents the challenge of

combining information from various sources in a systematic approach to analysis and inference.

Thus, it is suggested that two guiding principles be followed:

1. Create a structure for analysis of the data in advance. All the information collected
for the implementation analysis must be analyzed in a consistent framework. Therefore,
it is important that an analytic framework for the analysis be developed. The conceptual
framework introduced in Chapter II and the research topics and questions outlined above
represent the starting point for the development of such a framework.

2. Triangulate sources and perspectives. It is critical that data collected through different
strategies and from different sources be analyzed as a whole. Thus, the plan for
analyzing the data includes identification of all sources from which data are to be
collected on similar issues, as well as identification of ways in which data from multiple
sources can be used to validate findings.

In general, the implementation analysis will proceed "from the inside out." In other words, it

will focus first on the\services and the modes of delivery, then on how external factors and program

organization affect services. Next, the analysis will assess, from a broad perspective, how the overall

design and structure of the USBP affects implementation at the school level. Finally, it will assess

how these factors and influences might affect the quality of service implementation and the

outcomes achieved. Ultimately, the analysis will generate lessons and recommendations for program

design at the school level and policy decisions at the district and national levels.
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1. Analysis of Quantitative Data

The quantitative analysis will examine data on the structure of the USBP across study schools,

along with the different methods used to recruit students to the program, the service delivery settings

and methods used, the types of meals offered to students (including their nutrient content), program

costs, and the characteristics of the school environment in which the program is implemented.

Similar descriptive data will be examined for the control group schools and their SBPs. The analysis

will consist of examining (1) descriptive statistics, using schools as the unit of analysis to compute

unidimensional summary measures such as averages, frequencies, and percentiles; and (2)

multidimensional cross-tabulation measures to help assess variation in the characteristics of USBP

implementation across schools. Similar analyses will examine patterns across control schools and

between treatment and control schools. A broad, descriptive profile of how the USBP is

implemented in study schools can be developed using descriptive data from the interviews and the

meals-offered data collection. This analysis will be enriched by qualitative data on program

implementation collected through the interviews and focus groups.

2. Analysis of Qualitative Data

The qualitative analysis of implementation data includes both descriptive and explanatory

methods both within individual schools and across schools. Qualitative analysis within schools will

be descriptive and will provide some assessment of program implementation. Interview guides and

protocols can be used to structure the data collection for the analysis of information gathered during

interviews and focus groups. Qualitative descriptive information can be synthesized on each

treatment school for information about, and preliminary analysis of, how each school is

implementing the USBP.
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Qualitative findings can also be synthesized and assessed across schools. That is, experiences

will be compared across schools to identify similarities and differences in the implementation and

operation of the USBP. These data also will help explain what led the schools to use different

practices in implementing the program. Tabular summaries of key program features can be created

to assist in the cross-school analysis. From these analyses, lessons will be drawn about program

implementation for individual schools, as well as for school districts. Lessons may involve, for

example, the identification of both promising practices and critical challenges related to

implementing the program. The analysis of cross-school differences will take into account the

different school contexts and target populations. Similar analyses should be conducted for control

group schools and their SBPs. The evaluation team could also aim to identify important

implementation differences between the USBP and SBP schools.

3. Integration of Quantitative and Qualitative Data

Quantitative and qualitative data can be combined to present a comprehensive analysis of how

the USBP has been implemented in various SFAs and schools. Each type of data presents a different

view of implementation. When combined, these two types of data will provide as complete a picture

as possible of the implementation of the USBP in different school contexts. The quantitative data

will provide a snapshot of how the day-to-day operation of the USBP translates into program

delivery and the meals offered to students. The qualitative data will provide a detailed picture of

how the USBP has evolved over time, including, for example, the different methods used to deliver

services and the factors that may help explain student participation in the program and key

differences between participants and nonparticipants. Together, the two types of data will provide

a more complete picture of program implementation than either can provide alone.
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PART 4:

FEASIBILITY OF IMPLEMENTATION
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IX. OVERALL FEASIBILITY OF EVALUATION DESIGN OPTIONS

This report has developed four options for evaluating the effects of the Universal-Free School

Breakfast Program (USBP) on student outcomes. All the designs are based on an approach that pairs

schools within districts and then randomizes each school in the pair into either the USBP or regular

School Breakfast Program (SBP) groups. The designs differ in terms of (1) whether baseline and

follow-up data on student achievement on sampled students will be provided by the school districts,

and (2) whether the evaluation will include a preimplementation survey of students' parents. The

choice of the final design can only be made after FNS finds out which school districts apply for the

USBP demonstration.

This chapter assesses the overall feasibility of these designs options. Several dimensions are

considered, including the ability of the evaluation to detect program impacts, demonstration and

evaluation costs, the risks associated with implementing the design, and the potential for successful

completion. Table IX.1 provides a summary of the design options.

A. OVERVIEW OF THE DESIGN OPTIONS

In this section, the design options are first described. Note that, under each design, school

records data will be collected. These records include school-level summary variables (school

means), based on all students attending schools in the study, and, where appropriate, data on sampled

students. School records data will cover four school years: the three school years in which the

demonstration is active (school year 2000-2001, school year 2001-2002, and school year

2002-2003, and one year prior to demonstration startup (school year 1999-2000).
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1. Design la: Randomize 144 Schools, No Preimplementation Survey

Starting with 144 schools, Design la would first pair schools and then randomly assign each of

the schools in each pair to either a treatment (USBP) or a control (regular SBP) group, resulting in

72 schools in each group. Since the design does not include a preimplementation survey, the

demonstration can start in fall 2000. A sample of 30 students would be selected from each

demonstration school, for a total sample of 4,320 students.

Under Design la, the evaluation contractor would, in spring 2001, administer one round of the

full set of SFA, principal, cafeteria manager, teacher, parent, and student surveys (the student survey

includes dietary intake recalls and cognition tests). Data on student academic achievement test

measures would be obtained from school records, covering at least two years (baseline and follow-up

test data). The evaluation would also collect school records on other outcomes covering four years,

from fall 1999 through spring 2003.

Two partially overlapping samples would be included in Design 1 a, a cross-sectional sample

and a longitudinal sample. The cross-sectional sample would include students in grades 1 through

6 in spring 2001. Members of the cross-sectional sample would be administered all questionnaires.

The panel component consists of a sample of students in grades 1 through 5 in spring 2001 (grades

2 through 5, if three years of achievement data are available).

The evaluation would submit an interim report in spring 2002. Under Design 1 a, the

evaluation's interim report would report on USBP impacts on participation and all other outcomes

based on student-level data, including student achievement. The report would also include analyses

of data available from administrative school records, such as breakfast program participation and

attendance. The analyses of student records data for the interim report would cover school year

1999-2000 (the preimplementation period) through school year 2000-2001.
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The final report would summarize longer-term findings on the impacts on student outcomes

using student-level records data--such as participation, achievement, attendance, and discipline- -

covering the period school year 1999-2000 through school year 2002-2003.

2. Design lb: Randomize 144 Schools, Conduct Preimplementation Survey

Design 1 b is the same as Design 1 a, except that it includes a preimplementation survey of

students' parents in the fall 2000. The survey would be conducted only if the demonstration start-up

is delayed until January 2001. Prior to actual USBP implementation, the evaluation contractor

would select a sample of 100 students from each school (both USBP and regular SBP schools)

participating in the demonstration. The sampled students (and/or parents) would be administered

a brief telephone survey, the objective of which is to enable the evaluation contractor to identify

students most likely to be new USBP participants. The survey would ask about the student's usual

participation in the regular SBP, and whether the student would participate in a universal-free school

breakfast program. This survey would be administered in fall 2000) A sample of 30 students would

then be selected from the 100 student sample from each demonstration school. Students currently

not participating in the SBP, but who indicate they would participate in a USBP, would be

oversampled.

As with Design la, the evaluation contractor under Design lb would administer one round of

the full set of surveys in spring 2001; data on student achievement would be collected from

'If possible, it is desirable to administer this survey in summer 2000 and implement the
demonstration in fall 2000. This would require having the evaluation contract in place by summer
2000 and securing early cooperation of the districts to obtain lists of students, in order to select the
samples.
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administrative records.' The evaluation would collect other school records data covering four years.

Analysis and reporting for the interim and final report is the same under Design lb as those

described for Design 1 a.

3. Design 2a: Randomize 120 Schools, No Preimplementation Survey

Design 2a is the same as Design 1 a, except that the evaluation contractor would need to conduct

a single round of follow-up tests of student academic achievement for members of the longitudinal

sample. (The baseline measure of achievement would come from student records data.) Having to

spend resources to administer and process the achievement tests means that fewer schools and

students could be sampled. Design 2a therefore includes 120 schools--60 USBP schools and 60

regular SBP schools--and a total of 3,600 students. However, the schedule for data collection,

analysis, and reporting is the same as that for Design 1 a.

4. Design 2b: Randomize 120 Schools, Conduct Preimplementation Survey

Design 2b is the same as Design 2a, except that it includes a preimplementation survey. Again,

the survey would be conducted only if the demonstration startup is delayed. The survey would be

administered in fall 2000, with demonstration startup occurring in January 2001. As with Design

2a, the evaluation contractor under Design 2b would administer a follow-up achievement test; the

baseline measure of student achievement would be obtained from school records.

'With a January 2001 startup, conducting student surveys and the other surveys in spring 2001
may not give students enough time to adjust their participation to the new meal program. It may be
necessary to delay the full set of student, teacher, and staff surveys until the following spring. If the
survey data collection is delayed until spring 2002, then the interim report would include only
findings from administrative records data; findings based on analysis of survey data and longer-run
findings from administrative data analysis would be available in the final report.
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B. PRECISION OF THE IMPACT ESTIMATES

This section contrasts the four design options on the precision in which they would detect USBP

impacts on student outcomes. Four outcomes are considered--participation in the school breakfast

program, intake of food energy at breakfast, intake of calcium at breakfast, and student achievement

in reading.

1. Participation in the USBP

All the designs would be able to reliably detect the expected size of program effect in the ranges

of 7.3 to 8.3 percentage points on participation using school-level data, and 6.7 to 7.3 percentage

points using student-level data (see Table IX.1). Thus, any of the design options will easily be

capable of detecting the target minimum detectable difference of 25 percentage points.

2. Dietary Intake at Breakfast

Design la would be able to reliably detect some, but not all, of the target detectable differences

for dietary intake using experimental-based analysis methods; and Designs lb and 2b would be able

to do so as long as the preimplementation survey method was reasonably accurate (see Table IX.1).

Using experimental-based analysis methods, Design 1 a, with 144 schools and 4,320 students, would

be able to detect differences in food energy expected under the USBP, but not calcium. Although

close to the target objectives, Design 2a, with 120 schools and 3,600 students, would not be able to

detect differences in either food energy or calcium. Both designs (Design 1 b and 2b) would be able

to reliably detect impacts on dietary outcomes if a preimplementation survey were conducted and

the survey was reasonably accurate. Much more acceptable levels of precision could be achieved

for all four designs using nonexperimental analysis methods if selection bias problems proved not

to be serious.
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3. Student Academic Achievement

None of the designs would reliably detect differences in student academic achievement using

experiment-based analysis methods (see Table IX.1). If successful, the strategy based on conducting

a preimplementation survey yields more precise estimates of USBP impacts on student achievement

than could be achieved without the survey. However, the minimum detectable estimates attained

with a preimplementation survey would still be well above what could reasonably be expected to

occur under the USBP.

Design la would be able to detect an impact on student achievement as low as 8.7 percentage

points (3 percentiles) using nonexperimental-based analysis methods, so long as selection bias was

not a problem. Precision could be improved only slightly--to 8.6--if a preimplementation survey

were also part of the design (see Design 1 b) and it was reasonably accurate. Design 2a would be

able to detect a 9.5 percentage point change in student achievement using nonexperimental methods,

and 9.4 percentage point change if an accurate preimplementation survey were included in the design

(Design 2b).

C. DEMONSTRATION AND EVALUATION COSTS

Approximate costs of the demonstration and evaluation have been estimated for the four designs

under consideration. (These estimates should be considered preliminary, and are subject to

refinement once more information is available about the SFAs participating in the program.) All the

designs fit approximately within the $13 million funding constraint. Switching to an unbalanced

design, where more schools are assigned to SBP than USBP schools, could lower demonstration

costs somewhat, if sufficient schools are available; other adjustments in data collection are possible

as well.
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D. POTENTIAL FOR SUCCESSFUL COMPLETION

Each of the designs has limitations and risks, which are discussed below. An important fallback

position for all the designs is to directly estimate impacts on new participants in the USBP by

comparing regression-adjusted mean outcomes of new USBP participants with nonparticipants from

regular SBP schools. If selection bias is not important, the evaluation will be able to detect impacts

on academic achievement. If selection bias is important, however, the evaluation cannot reliably

estimate impacts on student achievement.

1. Risks of Implementing Design la and Design 2a

Designs la and 2a probably are the least risky of the alternative research strategies. However,

as discussed earlier, because the treatment versus control status in these designs are clustered by

school, it is not possible to reliably detect differences in many of the dietary intake outcomes nor

school achievement of the sizes likely to occur under the demonstration, using experimental-based

analysis methods. For example, in its basic form, Designs 1 a and 2a will reliably detect only an

extremely large effect on student achievement--on the order of 11 to 12 percentile points. Should

selection bias problems not be a serious problem, acceptable levels of precision could be achieved

for these designs using nonexperimental analysis methods.

2. Risks of Implementing Design lb and Design 2b

Administering a preimplementation survey of students' parents and using the data to identify

students most likely to be new participants could increase the power of the designs. If the approach

accurately identified new participants, the evaluation could detect changes of approximately four

percentage points in food energy and seven percentage points in calcium using experimental-based

analyses, which is well within the target range. However, these designs would not reliably detect
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impacts on student achievement, using experimental-based analysis methods. Nonexperimental

analysis methods would still be required to reliably estimate target-level impacts on student

achievement. Of course, all of this is conditional on selection bias not being a serious problem in

the nonexperimental analyses.

It may be difficult in practice to accurately predict the students in treatment and control groups

most likely to be new participants. Parents will be asked whether their children would participate

in the USBP. These responses, and other student and parent characteristics data, will be used to

predict the students most likely to become new participants. Previous evaluations that rely on

similar approaches have met with mixed success. There is the additional complication that, if the

demonstration is not delayed, then the evaluation cannot include a preimplementation survey. The

approach, although risky, would have a large payoff if successful; it is worth the modest resources

needed to implement it.

E. RECOMMENDED APPROACH

Any of the four options, and either of the possible analysis approaches, represents a reasonable

research strategy. The option ultimately selected will depend on the SFAs applying for the

demonstration. If a large number of SFAs apply and many conduct student achievement tests on an

annual basis, then FNS can select districts that could provide achievement test data. In that case,

either Design 1 a or 1 b is the preferred approach. Further, if feasible, it makes sense to conduct a

preimplementation survey and oversample students based on that survey. Oversampling allows the

evaluation to increase the power of the student outcome analysis without unduly compromising the

ability to analyze other outcomes and intermediate variables. The major drawback of a

preimplementation survey is the possibility that such a survey would delay USBP implementation.

For that reason, Design 1 b would be selected over Design 1 a only if the demonstration were to be
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delayed for other reasons. If the demonstration is not delayed, then Design la (or Design 2a) is the

preferred option.
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