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Abstract

This report describes a study design permitting a scientifically defensible evaluation of the
impact of the School Breakfast Program (SBP) on learning and cognitive devel opment among
children. Following presentation of aliterature review and conceptual framework of the SBP-
learning relationship, four alternative designs for measuring this relationship are proposed and
assessed, including: (1) the design for an experimental evaluation of the impact of the uni-
versal-free SBP; (2) an experimental design involving random assignment of classrooms into
the SBP among schools applying to participate in the program for the first time; (3) a nonex-
perimental design involving analysis of Early Childhood Longitudinal Study (ECLS) data;
and (4) a nonexperimental design involving analysis of forthcoming National Health and
Nutrition Examination Survey (NHANES) data. Among these aternatives, the ECL S-based
design (with supplemental analysis of 1988-1994 NHANES |1l data) was selected as most
promising, and the report presents further details concerning this design.
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e Availability of full-day kindergarten
e Number of computers per pupil

e Physical characteristics of school library and classrooms

The ECLS-K also includes the following characteristics of schools that are likely to affect average levels of
SBP participation without influencing learning outcomes:

e Availability of before-school care™
e Physical characteristics of the school cafeteria

Table IV.2—School background characteristics in the ECLS-K
(in addition to average levels of student characteristics)

VARIABLE SOURCE COMMENTS

Characteristics affecting learning

School type Principal survey Distinguishes regular public schools, magnet
schools, charter schools, and private schools

School location Principal survey Distinguishes urban, rural, and suburban schools

Number of kindergartners Principal survey Average number of students can be calculated
using the total school enrollment

Full-time equivalent staff per Principal survey Distinguishes regular classroom teachers,

student teachers’ aides, and other staff

Teachers’ salaries Principal survey Minimum and maximum values

Teachers’ background Teacher survey Education, work experience, tenure

Principal’s background Principal survey Experience as teacher and as principal, tenure

Principal’s time allocation Principal survey Time with students, teachers, and parents

Use of standardized tests Principal survey Proportion of grades assessed

Use of grade retention Principal survey Proportion of kindergarten students held back

Special programs Principal survey ESL, bilingual, and gifted/talented programs

Full-day kindergarten Principal survey

Computers per pupil Principal survey

School library and classroom Facilities checklist ~ Includes observations on space, light, ventilation,

characteristics physical condition, room temperature, noise, and

handicap accessibility

Parents’ involvement Principal survey

45 . . N . . . oo
Before-school care programs may directly influence learning if they include an educational component. This possibility should be more
carefully examined before definitively concluding that this characteristic does not influence learning outcomes.
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Additional characteristics affecting SBP participation
Availability of before-school care  Principal survey

School cafeteria characteristics Facilities checklist Includes observations on space, light, ventilation,
physical condition, room temperature, noise
level, and handicap accessibility

These two school characteristics could be used as instrumental variables in an analysis of the importance of
SBP participation on schoolwide learning. Other school characteristics that the ECLS-K does not collect, such
as school bus schedules, the time classes start, and the content of school breakfast menus, are also likely to
affect SBP participation. The following section suggests questions that could be added to the ECLS-K survey
of school administrators and parents to obtain this supplemental information.

C. ECLS-K Supplemental Data Collection

In a report by Jacobson and Briefel (2000), we discussed a broad range of supplemental data collection
activities, including supplemental questions on the parent and school administrative surveys and an
entirely new survey component—a brief interview with school food service personnel.*® Given the high
cost of adding survey items and survey components to a data collection effort already involving a broad
range of data collection activities on more than 16,000 students in 850 schools, we have limited the
number of supplemental data collection questions.

This section describes what we, along with ERS, consider to be the supplemental data collection activities
that would have the greatest usefulness in an ECLS-K-based study of the impacts of SBP participation on
learning. We suggest adding supplemental questions to the parent and school administrator surveys to
facilitate the construction of instrumental variables. (The original questions in the ECLS-K survey that
relate to these topics are included in Appendix C.) We have dropped our earlier suggestion (Jacobson and
Briefel, 2000) to survey food service employees since the cost of collecting that data would be quite large
and some of the data could be collected through the school administrator survey.

1. Parent survey

The ECLS-K parent survey asks parents about their child’s school breakfast and lunch participation, and
about factors that may influence SBP participation but not learning, such as parents’ awareness of the SBP
and the distance of the child’s home from the school. Table IV.3 lists the proposed high-priority
supplemental questions that we suggest be added to the parent survey. We also suggest that the ECLS-K
questions on the number of school breakfasts and lunches received during the previous 5 school days be
asked of all children, not just of those who usually receive these meals.

*Jacobson and Briefel (2000) discussed, but dismissed, the possibility of conducting dietary recall
surveys of children.
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Table IV.3—Supplemental survey questions for parents

Breakfast habits of the child and parent

1. During the last 5 days (CHILD) was in school, how many breakfasts did (he/she) eat that were NOT school
breakfasts (for example, breakfasts eaten at home, at child care, at school but not part of a school breakfast,
and so on)? Please count only one breakfast per day.

Nonel 2 3 4 5 Don’t Know

(Skip to Question 3, if response is “None.”)

2. Where did (CHILD) eat these breakfasts? (check all that apply)
At home
At a relative's or friend's home
At child care location
At school, but not part of school breakfast
At a restaurant (this includes food taken-out from fast food restaurants)
——Other (specify)
3. During the last 5 days (CHILD) was in school, how many breakfasts did you* eat? Please count only one

breakfast per day.
Nonel 2 3 4 5 Don’t Know

* Assumes the question is addressed to the main caregiver.

Child’s morning schedule

4 (a) How does (CHILD) usually get to school in the morning?
——School bus

——Parent drives {him/her}

———Carpool

——Walk

———Other

4 (b) How long does this take?
Less than 15 minutes
15-30 minutes
More than 30 minutes

5. On school days, how much time does (CHILD) have between arriving at school and classes starting?
Less than 10 minutes
10-20 minutes
More than 20 minutes

The first three questions in the table provide information on the breakfast habits of the child and parent.
Question 1 asks the parent to provide the number of nonschool breakfasts the child ate during the previous
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5 school days. (“Nonschool” breakfast is defined clearly in the question.)

Question 2 asks about where the nonschool breakfasts were eaten. The information from these two
questions would present a more complete picture of children’s overall breakfast habits. In particular, when
these items are combined with the ECLS-K question on the number of school breakfasts received during
the same period, it will be possible to determine how often children skip breakfast.

This information could be used to address such issues as whether the availability of the SBP in a school is
related to the probability of skipping breakfast, and whether eating any breakfast influences school
learning. It will also be possible to determine, amongst the children who do regularly eat a nonschool
breakfast, what breakfast alternatives are favored.

The information on parents’ breakfast habits, obtained from question 3, would serve as a proxy for
parents’ attitudes about breakfast eating at home. The more often a parent or other adult in the household
eats breakfast at home, the greater the likelihood their child will eat at home with them, and the lower the
likelihood that the child will eat a school breakfast.

By themselves, however, parents’ breakfast habits could be exogenous with respect to the student learning
outcomes in this study. In this case, parents’ breakfast habits could be a useful instrumental variable for
children’s SBP participation status.

The information that can be drawn from questions 4 and 5, on a child’s morning schedule, could be used
to construct useful instrumental variables. The questions on children’s morning schedules are designed to
capture as much relevant data as possible to account for various possible scheduling arrangements, and to
give researchers flexibility in constructing variables representing the morning schedule.

Children’s morning schedules are likely to influence their SBP participation status but have no direct
effect on learning. For example, a child who arrives at school via school bus well before the start of school
would have time to eat a school breakfast. A child who must rise early because of a long school bus
commute would have limited time at home for breakfast but might be more likely to eat a school
breakfast, if time is available to do so.

A child who is driven to school by a parent might be more likely to eat at home with his or her parents
(because parent and child would leave the house at the same time). Because variables derived from school
bus schedules are likely to be independent of parental behavior and parental characteristics and are
unlikely to directly affect learning outcomes, they are good candidates to be instrumental variables to
predict school breakfast participation.

2. School administrator survey

Table IV.4 presents supplemental questions that we suggest be added to the school administrator survey.
To derive the greatest benefit from the supplemental parent survey questions on children’s morning
schedules, we would have to add supplemental school administrator survey questions on the school’s
morning schedule and SBP participation.
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Table IV.4—Supplemental survey questions for school administrators
Morning school schedule

1. What time does the FIRST bus usually arrive at school in the morning? AM
2. What time does the LAST bus usually arrive at school in the morning? AM
3. What time does school officially start in the morning? AM

School-level breakfast and lunch eligibility and participation

4. Does your school participate in USDA's school breakfast program?
Yes [skip TO Question 6] No
5. What are the reasons why your school does not participate in USDA's school breakfast program?
Too few eligible students
Program too costly
School starts too late to serve breakfast
School lacks facilities to serve breakfast
School lacks staff to serve breakfast
Other reason (SPECIFY)

[skip to Question 10]
6. What time is breakfast served at the school? start time end time

7.  Where is the breakfast typically served for 3rd graders?
Cafeteria
Classroom
School bus (as a bag breakfast)
In some other common area of school (as a bag breakfast)
Other (SPECIFY)

8. Are children who are served breakfast in the cafeteria allowed to take it to the classroom?

Yes No

9. How many children in your school were eligible for and participating in the school breakfast
program as of October of the current (or most recent) school year? Write in numbers below.

Eligible Participating
Children Children
a.  Any school breakfast? .......ccccoovvieiiiiiiiieeie e All Enrolled

b. Free school breakfast? .........ccccceviievieviieniiecieeceeeeeeee e,
c. Reduced-price breakfast? .........ccccccvieiiiiiiiiiiiiieee e
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10. How many children in your school were eligible for and participating in the school lunch program
as of October of the current (or most recent) school year? Write in numbers below. If service is not
provided, write “zero.”

Eligible Participating
Children Children
a. Anyschool unch? ........ccocooiiiiiiiiii e, All Enrolled

b.  Free school TUNCh? ......ooooiiiiiiiee e
c. Reduced-price school lunch? ........ccccocovviviiiiiiiiiiiieeieee,

USDA = U.S. Department of Agriculture

Questions 1 and 2 would add information on the time that children arrive at the school by bus, and
Question 3 would add information on the time that morning classes start. Question 4 checks whether a
school even participates in the SBP and question 5 asks school administrators in schools that do not offer
the SBP why the school does not participate in the program.

This information would be useful because a school’s lack of participation in the SBP implies that all
children of that school will be nonparticipants. The information could be used to develop strategies to
make school breakfasts accessible to a broader range of students. In addition, because students in non-SBP
schools are a potential comparison group to SBP participants, the information would help researchers
determine the extent to which students at these schools are in fact comparable to students at SBP schools.

Question 6 would add information on the time that breakfast is served, and questions 7 and 8 would add
information on where breakfast is served or eaten (to a typical class, such as third graders). The key
feature of these questions, along with questions 1 through 3, is that they could be combined with the
supplemental questions on children’s morning schedules to construct more detailed measures of the
scheduling and logistical constraints that might increase or decrease the likelihood that a particular child
would participate in the SBP.

For example, combining the information from parents on the time that a particular child has between
arriving at school and going to class with the information from the school administrator on the time and
place that breakfast is served and on the time that classes start would enable us to determine whether the
child has the opportunity to eat a school breakfast.*’

The final supplemental questions, 9 and 10, add several options to a question in the ECLS-K school
administrator survey that asks school administrators to provide the (certified) eligibility and participation
data for free breakfasts, free lunches, and reduced-price lunches. To obtain complete data on school-level
certification and participation, we suggest adding questions about eligibility for reduced-price breakfasts

47If the bus arrives at 8 a.m., breakfast is served from 8 a.m. to 8:30 a.m., and classes start at 8:30 a.m., the child could eat breakfast.
Children who arrive by bus at 8:25 a.m. would not be able to eat breakfast, unless breakfast were served in the classroom or provided by the
cafeteria in bags, to be eaten in the classroom.
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and about participation among all students in the breakfast program, eligible students in the reduced-price
breakfast program, and all students in the lunch program.*®

This information would be especially helpful, as we would be able to increase the precision of the
measures of school-level SBP participation, and to assess the quality of the parent-reported, child-level
SBP participation data by comparing the implied participation rates based on this information with the
implied participation rate based on the school-level data reported by principals. Finally, the ECLS-K
already contains a question to obtain similar information, so it would be easy to add these extra items.

In isolation, the supplemental questions to the parent and school administrator survey would be less useful
than when combined. In combination, the questions would enable researchers to construct a potentially
powerful instruments that would address selection bias in estimations of the impact of SBP participation on
learning. One simple example of such a variable would be a binary indicator of whether or not the child takes
a bus to school in the morning and whether the bus arrives at least 20 minutes before school starts. We believe
that these children would be much more likely to participate in the SBP.

D. ECLS-K Analytic Approach

We propose using the ECLS-K in a nonexperimental analysis. We must therefore rely on multivariate
statistical methods to infer the differential effect of school breakfast participation (or, alternatively,
attendance at a school offering the SBP) on the educational outcomes of otherwise identical students.

A strategy for estimating the impact of SBP participation on learning must account for the selection of
SBP participants into the sample, conditional on students attending a school that offers the SBP. It also
may be necessary to account for the selection of schools into the sample of schools offering the SBP.

In this section, we discuss the general framework for the analysis and the way we propose to address
selection bias. We then discuss methods for identifying students with varying propensities of receiving
school breakfasts, conditional on their attendance at a school offering the SBP. In the last two sections, we
discuss, respectively, the minimum detectable differences (MDDs) that are likely to arise from our
methodology and different procedures we might use to present estimated results.

The basic analytic framework was introduced in Chapter III. Because this model is based on multiple
observations of children from the same school, it can be written in the form of two equations, one representing
within-school variation in student participation and outcomes and the second representing between-school
variation in mean participation and outcome levels.

(1) ms'Ys)zﬂ/()(is')(s)_i_ 5(Pis'Ps)+(eis'es)-
Q) Yy =ad,+ fZ,+ yX,+ SPs+ us.

48Alternatively, each of these questions could be broken down into three parts: (1) the number of students certified for free or reduced-price
meals as of October (when certifications are usually completed), (2) the number of free, reduced-price, and full-price meals served during a month
or school year, and (3) the number of serving days covered in the period in the second part of the question. However, this step would increase
the complexity of the survey. Furthermore, because the change would occur in the third or fourth year of the study, the longitudinal quality of
the data would be affected adversely.
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The variables in these equations are defined as in Chapter III.

Given the assumption that the independent variables are uncorrelated with the error terms (that is, that there
is no selection bias), the models can be estimated through linear estimation methods, such as ordinary least
squares (OLS) estimation. The assumption of no selection bias is a relatively strong one, however. It implies
that, after controlling for observable characteristics, participants and nonparticipants are identical in all other
ways related to the outcome of interest. The following section discusses methods for estimating the impact
of SBP participation on learning if the selection bias assumption is relaxed.

1. Selection bias

In estimating the parameters of equations (1) and (2), we must recognize the possibility that selection into
the sample of school breakfast participants is endogenous with respect to learning outcomes. That is,
school breakfast participation levels (P;; and P) may be correlated with the unexplained portion of
learning outcomes within schools (e;;) or between schools ().

This correlation could occur because of unobserved characteristics of families or schools that both
promote school breakfast participation and advance a child’s learning. If such a correlation were present,
the estimated relationship between school breakfast participation and learning () would be biased, as
would the other parameters of equations (1) and (2).

A standard correction for selection bias is to use an instrumental variables (IV) procedure to predict the
endogenous explanatory variable, using a linear equation that has the following form for within-school
participation:

(3) (Pis 'Ps) =7 )(is')(s) + 9(],'3-]5) + (ris - Vs);
and the following form for between-school participation:
B Ps=KZ;+ X+ 01 + v,

where P refers to each student’s school breakfast participation; P refers to average school breakfast
participation in each school; Xj; refers to characteristics of each student; X refers to the average levels of
these characteristics in each school; /;; refers to additional characteristics of each student affecting school
breakfast participation but not student outcomes; /; refers to the average levels of these characteristics in
each school; Z; refers to additional school characteristics affecting both school breakfast participation and
student outcomes; r;,, 7, and vy are error terms (with 7, = 0); and x; ¢, and @ are parameters to be estimated
(x represents the estimated effect of Z; on P, ¢ represents the estimated effect of X; on Py, and 6
represents the estimated effect of /; on Ps).49 These equations would be estimated conditional on a school
offering the SBP (that is, conditional on A4, = 1).

49 . . . . . . i . . ..
When P is defined as a binary variable, equation (3) becomes equivalent to a linear probability model in which a heteroskedasticity
correction is required to produce correct standard errors (see Maddala 1983). In contrast, Py is an average participation rate and is assumed to
be a continuous variable between 0 and 1 for the purpose of OLS estimation.
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Researchers could use the estimates of the parameters in equations (3) and (4) to derive predicted values
of school breakfast participation levels and could then substitute these values for the reported values in
equations (1) and (2).

The resulting estimates of ¢, £, % and o will be unbiased if the variables /;; and /; (the instrumental
variables) are validly excluded from equations (1) and (2). To qualify as a valid instrumental variable, a
variable must be uncorrelated with the outcome variable but correlated with the endogenous explanatory
variable.

In this case, I;; and I, would be factors affecting school breakfast participation but not learning outcomes.
Family income and household food security are likely to be important factors affecting SBP participation.
However, they also are likely to have independent effects on learning, so they are not valid instrumental
variables.

In this chapter, we discussed candidates for instrumental variables from the original ECLS-K survey and
supplemental data collection from parents and schools that might be used in this analysis.

The strength of IV estimates depends on the availability of valid instruments as well as on their predictive
power. As we note in Section B.3 of this chapter, without strong instruments, the ability of the analysis to
detect small impacts of SBP participation on learning is seriously limited. An equally serious issue is the
practical difficulty of identifying valid instrumental variables, even among those that appear to be
theoretically sound. As illustrated by Bound et al. (1993), having instruments of questionable validity can
lead to biased impact estimates.

A further complication of the analysis would arise if, in addition to the endogeneity of a student’s SBP
participation (P;) with respect to learning outcomes, the student’s attendance at a school offering the SBP
(4,) also were endogenous with respect to these outcomes. This situation would involve endogenous
selection into the sample of students in SBP schools. For example, parents who expect their children to
benefit academically from SBP participation might be more likely than other parents to place their
children in schools offering the SBP. Alternatively, schools might adopt the SBP in the belief that their
students are especially likely to benefit academically from SBP participation.

At least two approaches could be used to model the selection of schools into the SBP. First, linear
instrumental variables could be used to predict a school’s participation in the SBP, as well as the student’s
participation in the program. Second, a bivariate probit procedure and the proposed set of instrumental
variables could jointly estimate the probability of the school offering the SBP and the probability of the
student participating in the SBP where it is offered.

This procedure would not only make it possible to predict each student’s probability of attending a school
offering the SBP, it would also make it possible to predict each student’s joint probability of attending an
SBP school and participating in the program. The joint probabilities could be substituted for the reported
SBP participation of the school and student in equation (2). The difficulties of identifying valid
instruments in the previously mentioned IV models apply to an even greater extent to this model, which
contains two possible sources of selection bias.
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2. Propensity score methods

Estimating probabilities of SBP participation for students in SBP schools would make it possible to use
propensity score methods to create subgroups of likely SBP participants in SBP schools and likely SBP
participants in non-SBP schools. These methods effectively match participants and nonparticipants on the
basis of their observable characteristics. However, because the two groups might differ in their
unobservable characteristics, propensity score methods would not address the underlying selection bias
problem, if it exists.

Under the propensity score methodology, the subclassification of participants and nonparticipants on the
“propensity score” could be accomplished as follows. First, assume that the probability of SBP
participation is estimated according to the following equation:

(5) probability (Pix=1|A4;=1)=F (nZ; + o Xis + tl),

where P; is each student’s actual SBP participation; A is the availability of the SBP at the student’s
school; Z; is a set of observed school-specific characteristics; X is a set of personal background
characteristics for the student; /; is a set of additional characteristics correlated with SBP participation; 7
o, and rare parameters to be estimated; and F(.) is the normal density function.”

Next, assume that equation (5) is used to assign all students, including those in non-SBP schools, to categories
(Qis) on the basis of their probability of SBP participation if they were in a school offering the SBP. At a
minimum, Q;; would define quintiles of the distribution of students in non-SBP schools (or of students in SBP
schools, depending on which population was of greater interest for policy purposes).’' The following equation
could be estimated separately for each subgroup & defined by Qj:

6) Yis=d'A,+ BZ,+ y™ X, + w,, for each category k of Oy,

where Y, A, Z,, and X;; would be defined as before; w;; would be an error term; and ", A, and ¥ would
be parameters to be estimated. The key parameter of interest would be ¢, which would measure the
impact of offering the SBP to students with a propensity to participate indicated by subgroup k. We expect
students in lower-income families and in food-insecure households to be in subgroups with higher
propensities of SBP participation. Averaging the values of " across all the subgroups would produce an
estimate of the impact of expanding the SBP to students in all schools that do not offer the program.>

50If equation (5) is estimated jointly with the probability of the school offering the SBP, a bivariate normal density function also may be
used.

51 . . . . e
To study the effects of offering the SBP to students in non-SBP schools, the subclassification must be based on the distribution of
estimated propensity scores for students in non-SBP schools. For some subclasses, relatively few observations may be available for comparison,
suggesting that comparisons for these subclasses will be imprecise, at best, and impossible to make, at worst. This issue is relevant to an analysis

of the SBP, because relatively few ECLS-K students in non-SBP schools mlght have high propensities of SBP participation.

52 .. . . . . . . . . . .
For additional information on propensity score methods, including methods for matching observations directly using the propensity score,
we refer the reader to Rosenbaum and Rubin (1983, 1984, and 1985). For an interesting example of subclassification used to create subgroups
for policy analysis, consult Kemple et al. (2000).
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This propensity score approach is valuable for estimating the impact of offering the SBP to students, but it
also could be used to develop an alternative set of estimates of the impact of SBP participation on
learning. If, as appears likely, the estimated impact of offering the SBP is zero for nonparticipants, the
impact of SBP participation on participants in each subgroup may be estimated by dividing the
corresponding SBP participation rate in schools offering the SBP into the estimate of . As before,
averaging the different estimates for the various subgroups could be used to obtain an overall estimate for
the entire population of interest. Note that, to generate unbiased impact estimates, this analysis also
would have to assume that attendance at a school offering the SBP is itself independent of unobserved
variables influencing learning outcomes.

3. Minimum detectable differences
The formula for calculating the MDD for the participation model (assuming no selection bias) is the following
with 80 percent power:

N

MDD = 2.486 |(

D - p)o* (=) + po (4]
- R— sn,  sn, s s
2

where o is the variance of the outcome, p is the proportion of the total variance due to cross-school
variance, R, is from the outcome equation, R, is from a supplemental regression of treatment status
(participation) on the X variables from the outcome equation, s is the number of schools in the sample, n,
is the number of participants per school in the sample, and . is the number of nonparticipants per school
in the sample.>

The main difference between this formula and the formula for an experimental evaluation, as described by
Bloom (1995), is that the nonexperimental formula divides by (/ - R,), which is the proportion of
variation in participation status remaining after we control for the X variables. The greater the correlation
between participation status and the X variables, the smaller this term will be and the larger the MDD will
be. The formula is based on the formula for the standard error of a regression coefficient, taking into
account multicollinearity.

In the case of selection bias, there is even less exogenous variation in participation status. All the techniques
for controlling for selection bias effectively control for the unobservable determinants of participation status.
Therefore, the only exogenous variation in participation comes from the portion of the variation explained
by the identifying variables. The resulting formula is:

MDD = 2.486 _Rl ——) (- p)G( +L) + p02(1+l)]
Sn S S

3 2 ¢

53, . . . . .. .
This formula accounts for the clustering of observations in particular schools. In addition, the formula assumes that observations from
students attending schools that do not offer the SBP are excluded, and that each school in the included sample has both SBP participants and
nonparticipants.
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where R;’ is from a regression of participation status on both the X variables from the outcome equation
and the identifying variables. The term (R;’ - R,’) represents the increase in the R’ that comes from adding
the identifying variables to the participation equation. The better the identifying variables predict
participation, the more they will add to the R’ and the lower the resulting MDD will be.

We can use the two formulas shown here to calculate sample MDDs for an achievement test score outcome
under different assumptions. In the following three sample scenarios, we assume that the analysis excludes
schools that do not off the SBP. We also assume that, after accounting for sample attrition, there will be at
least 750 schools in the ECLS-K that could be used in the analysis. We expect the schools to include a total
of 15,000 students (20 students per school). An average of one-quarter of the students (3,750) will be SBP
participants, and an average of three-quarters (11,250) will be nonparticipants.

Scenario 1

p=0.05
o=1
R,” =0.30 (reasonable when estimating achievement growth as a function of prior achievement)
R;’ =0.25 (0.23 was obtained using ECLS-K data and a reduced set of explanatory variables)
Participation rate = 25 percent
750 schools (that is, s = 750)
20 students per school
thus, n;,= 5
n.=15
no selection bias

MDD =2.486 * 1 * sqrt {(.70)/(.75) * [(.95)(1/3,750 + 1/11,250) + (.05)(1/750 + 1/750)]} = 0.052 of
a standard deviation.

(For comparison, the average distance between adjacent percentiles of the test score distribution could
reasonably equal 0.025 of a standard deviation, so this magnitude of MDD should enable us to detect
relatively small differences in outcomes, for example, a change of three percentiles.)

Scenario 11

Same as Scenario I but with selection bias and
R5’ =0.35 (under this assumption, the identifying variables add 0.10 to R*)™*

MDD =2.486 * 1 * sqrt {(.70)/(.10) * [(.95)(1/3,750 + 1/11,2500) + (.05)(1/750 + 1/750) } =0.143 of
a standard deviation.

54We analyzed actual ECLS-K data for 1998-1999 and did not find any evidence of such an increase in predictive power from the addition
of the identifying variables available in the ECLS-K to the participation equation. A dramatic increase would be possible only if supplemental
data collection obtained an especially powerful set of identifying variables.
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(This example indicates that selection bias can dramatically increase the MDD of the analysis, making
it more difficult to detect small differences in outcomes between SBP participants and nonparticipants.)
Scenario 111

Same as Scenario II but with identifying variables that are much less powerful predictors of selection:
R5* =0.29 (under this assumption, the identifying variables add only 0.04 to R”)*

MDD =2.486 * 1 * sqrt {(.70)/(.04) * [(.95)(1/3,750 + 1/11,250) + (.05)(1/750 + 1/750)} = 0.226 of
a standard deviation.

(This example indicates how the absence of instrumental variables that are strong predictors of SBP
participation can dramatically increase the size of the MDD when selection bias is present, making it
highly unlikely that small differences in outcomes between SBP participants and SBP nonparticipants
will be detected.)

In general, the large number of schools in the ECLS-K increases the power of ECLS-K-based analyses. If,
instead of 15,000 students distributed across 750 schools, a research sample contained the same number of
students distributed across 100 schools, the MDDs in scenarios I, II, and III would have equaled 0.088, 0.241
and 0.380, respectively, 69 percent larger than the MDDs estimated for the ECLS-K. Consequently, the MDDs
for E(S%S-K-based analyses are smaller primarily because of the large number of schools included in the
study.

E. Presentation of ECLS-K-Based Design Results

Table 5.5 indicates how estimated impacts of SBP participation (or attending an SBP school) might be
presented for comparison purposes. Each proposed estimation method has certain limitations. A simple
comparison of reported differences in outcomes between SBP participants and SBP nonparticipants would
fail to take into account the observed differences between the two groups.

OLS, fixed-effects, and random-effects estimates account for observed differences between students and their
schools, but not for the endogenous selection of students into the SBP (and, possibly, into schools offering
the SBP). IV estimates may help correct for sample selection bias, but their ability to do so is depends on
whether valid identifying variables are found. In addition, the precision of the IV estimates will depend on
the predictive power of the instrumental variables used in the analysis.

55Preliminary regressions using ECLS-K data for 1998-1999 indicate that this increase in predictive power is obtained by adding parents’
knowledge of the SBP and distance from the school as predictive variables.

56These calculations ignore the possibility of greater clustering of the schools in the ECLS-K resulting from sampling of multiple schools
from the same school district. To the extent that clustering occurs, the MDDs understate the true MDDs obtainable through the evaluation.
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Table IV.5—Presentation of estimated impacts of the SBP on a given outcome
(for example, test scores measured in standard deviation units)

IMPACT/ESTIMATION Estimated Standard\ Statistical
impact error significance

Method

Impact of SBP participation on SBP participants versus nonparticipants
Reported values

OLS

Fixed effects for schools

Random effects for schools

IV with school fixed effects

IV with school random effects

IV with school SBP participation endogenous

Propensity score approach (based on distribution
in SBP schools)

Propensity score approach (based on distribution
in non-SBP schools)

Propensity score approach (based on distribution
in SBP schools)
Students in top propensity quintile

Students in second propensity quintile
Students in third propensity quintile
Students in fourth propensity quintile

Students in bottom propensity quintile

Propensity score approach (based on distribution
in non-SBP schools)
Students in top propensity quintile

Students in second propensity quintile
Students in third propensity quintile
Students in fourth propensity quintile

Students in bottom propensity quintile
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Propensity score methods can account for how attendance at an SBP school is associated with different
outcomes for students with different probabilities of SBP participation. However, the ability of propensity
score methods to identify the true impact of SBP participation on learning outcomes depends on whether
attendance at an SBP school is independent of the unobserved factors influencing learning.

In other words, selection bias may influence the estimation of propensity score models as well. Propensity
score methods cannot be used to correct for the endogenous selection of students into the sample of SBP
participants, as propensity scores account only for differences in students’ observable characteristics.

F. Supplemental NHANES III Analysis

The primary rationale for conducting the supplemental NHANES III analysis is that the ECLS-K-based
analysis does not address the question of how SBP participation affects intermediate outcomes, such as
nutrition and health status. Furthermore, NHANES III includes cognitive and academic performance tests
as key indicators of learning.

By understanding the direct impact of participation on students’ dietary intakes, nutritional status, and
health status, it will be easier to interpret any impacts of participation on learning-related outcomes. For
example, a positive impact of participation on learning could arise because students who eat school
breakfasts have improved nutritional status or are more alert during morning classes. Alternatively, if
participation improves students’ overall health, participants may be absent from school because of
sickness less often and thereby perform better academically.

Conducting the supplemental NHANES III analysis would improve the overall design for two additional
reasons. First, the analysis would provide additional evidence on the impact of school breakfast participation
on learning. Because NHANES III contains information on children’s cognitive functioning and academic
performar;ge, the supplemental analysis may corroborate or fail to corroborate the primary findings from the
ECLS-K.

The issues of selection bias and statistical power are important in the ECLS-K-based design, so having
additional evidence on the critical research question will be valuable. Second, the NHANES III data would
give the design the ability to examine the relationship between SBP participation and various student
outcomes among older children as well as elementary-school-aged children.

In particular, the analysis may suggest whether the effects of SBP participation change as children get older,
although we know that SBP participation decreases as children age. Defining the variables that contribute to
SBP participation in older children, especially teenaged girls who frequently skip breakfast, could help us
understand the potential benefits of promoting the SBP to older age groups.

1. Basic Design Approach
In the NHANES III analysis, the intervention is participating in the SBP (that is, usually eating a school
breakfast). To study learning outcomes, we are most interested in an intervention that covers a substantial

57" The analysis of a main outcome, academic achievement, is more limited in NHANES III because it is measured at only one point in time.
Therefore, no measure of change is available.
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period—*“usual participation” over a school year.”® This information is collected in the NHANES as the
number of times per week that the child selects a school breakfast. In particular, the intervention refers to
participation in the SBP as it was implemented in schools throughout the country from 1988 to 1994.

The counterfactual against which the intervention is being assessed is nonparticipation in the SBP, or “not
usually eating a school breakfast.” The main counterfactual condition is attending a school that offers the
SBP but “not usually eating a school breakfast”. We also may want to examine the counterfactual
condition of attending a school that does not offer the SBP. Finally, it may be useful to examine
differences in outcomes among three primary groups: (1) SBP participants, (2) SBP nonparticipants, and
(3) children who usually do not eat breakfast.

Elementary-school-aged children are of greatest interest among the populations the intervention targets.
The design also calls for analysis of models that include older children (especially girls) because (1) the
NHANES III data include information on older children and increase the available sample size for the
proposed analysis; and (2) older children are less likely to report eating breakfast, which increases the
potential role of the SBP.

Although the NHANES III includes a wealth of information pertinent to the research question of interest,
the total sample size is smaller than the one available in the ECLS-K design, and the dataset is not
longitudinal. Thus, the NHANES III data analysis will supplement the analysis of the ECLS-K data. The
cross-sectional nature of the NHANES III dataset (and the resulting NHANES III analysis) means that key
outcomes are measured at a given point in time during the school year.

The mean values of key outcomes are collected at the same time and cover the same time period as is
covered by the information on SBP participation. One implication of this design is that it is not possible to
measure changes in students’ achievement levels, as in the ECLS-K-based analysis. This lessens the
resulting statistical power of the estimated impact of SBP participation on learning.

2. Data and Measurement

a. The NHANES III Data

The NHANES provides data on a nationally representative sample of school-aged children, including SBP
participants and nonparticipants. It measures much of the same family and school information that other
national surveys such as the ECLS-K measure, but it also includes detailed diet, nutrition, and health
information on younger and older children.

The NHANES sample is a representative, cross-sectional sample of the U.S. civilian, noninstitutionalized
population. The sample design is a multistage, complex, stratified survey design of individuals living in
households. The survey was designed as two 3-year national samples: (1) 1988 through 1991, and (2)
1991 through 1994. In addition, the entire six-year span constitutes a national sample.

The survey design includes participants of all ages and racial/ethnic groups and equivalent numbers of
boys and girls in each age group. Blacks and Mexican Americans are oversampled to produce reliable
estimates for these major racial/ethnic groups, and sampling weights are used to adjust for nonresponse

38 Several possible definitions of “usual participation” could be used. Definitions and related measurement issues are fully described in
Section B.2 of this chapter.
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and to inflate the sample to produce nationally representative estimates (National Center for Health
Statistics 1994). Though NHANES 1II data collection ended in 1994, when school breakfast participation
rates were lower and school environments were different, the data’s usefulness to supplement an ECLS-K
based analysis outweighs these slight drawbacks.

The specific content in NHANES III that is pertinent to a study of SBP participation and learning is shown
in Appendix D and includes a detailed list of recommended study variables. The table also presents the SAS
variable names and corresponding NHANES III data file containing the variables. Details of the survey
instrument are described in greater detail in other publications (National Center for Health Statistics, 1994)
and are summarized here:

e SBP Participation. Participation in the SBP is a key variable for the study of learning and school
breakfast, but the NHANES measure of SBP participation may be somewhat imprecise. The NHANES
includes “usual” participation in the SBP during the school year (that is, the number of times per week
the child usually receives school breakfast, as well as whether the breakfast is free or at a reduced

price). This information is reported by the parents of all sampled children who are younger than age
17.%

e School Meals. Information is collected from the parent on whether the child’s school offers the SBP
or NSLP, how frequently the child participates in the SBP and NSLP, and whether the child receives
free or reduced-price school meals.

e School Outcomes. Information is collected from the parent on the child’s grade level, attendance,
suspensions, expulsions, and skipped grades.

e Cognitive Tests. Standardized cognitive tests to evaluate short-term cognition and intelligence were
administered in the mobile examination center during a private interview with 6- to 16-year-old
children. Academic performance was assessed using subtests of the Wechsler Intelligence Scale for
Children, Revised (WISC-R) and the reading and arithmetic subsections of the Wide Range
Achievement Test, Revised (WRAT-R) (National Center for Health Statistics, 1996; and Kramer et
al., 1995).

e Family Characteristics. Information on the family’s income, food assistance program participation
in the past year, food sufficiency, and socioeconomic status was collected, as was information on
parents’ education, health insurance coverage, and sources of medical care.

e Protective and Risk Behaviors. Assessed health behaviors for younger and older children include
physical activity levels and time spent performing sedentary activities, such as watching television.
Risk behaviors collected during private interviews with the child in the mobile examination center
include smoking (for ages 8 years and older) and alcohol and drug use (for ages 12 years and older).

o Dietary Intake and Dietary Behavior. Dietary intake was assessed using 24-hour dietary recall
methodology and additional interview questions about dietary habits. At least one 24-hour recall per

% Like with a variable constructed from the ECLS-K, any school breakfast participation variable constructed from the NHANES will be
affected by the degree of parental accuracy in reporting, which is unknown at this point.
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person was collected, with a second day’s recall collected on a subsample. The 24-hour dietary recall
provides information on whether breakfast was consumed, the time and source of breakfast(s), the
foods and amounts consumed at breakfast, and the total day’s intake. Total nutrient intake was
estimated using information collected on dietary supplements use, discretionary salt use, and water
intake. For 6- to 11-year-old children, a combination of self- and proxy-reporting was used for the 24-
hour recall and dietary questions. For children 12 years or older, dietary intake and behavior were self-
reported.

e Nutritional Status. The NHANES provides the most comprehensive picture of nutritional status
available on a national sample of school children. Precise anthropometric measurements, such as
height and weight, are used to assess growth and overweight in relation to the revised growth charts
developed by the Centers for Disease Control and Prevention (CDC) (Kuczmarski et al., 2000). Blood
and urinary measurements provide an assessment of vitamin and mineral status for a wide variety of
nutrients, such as B vitamins and iron. Iron status is of particular interest, as iron deficiency is related
to developmental and behavioral disturbances that may affect mental performance and learning in
young children (Centers for Disease Control and Prevention, 1998).

e Health Status. General health status measures, such as blood pressure and presence of respiratory
disease, provide an overall picture of the child’s health and readiness to learn. Other health
components in the NHANES related to a study of breakfast and learning include vision and hearing
problems, which may affect classroom learning, and environmental exposures, such as to lead.
Frequent health problems and illnesses may lead to more days absent from school and fewer
opportunities to learn. Elevated levels of lead in the blood may be associated with iron deficiency
anemia and are higher in low-income children (Centers for Disease Control and Prevention, 1998).
Variables that relate to the child’s prenatal environment, such as low birth weight or exposure to
smoke, have been shown to relate to growth and development and are collected in the parent
interview.

Table IV.6 presents the NHANES III sample sizes for school-aged children in three groups: (1) children
who participated in SBP at least once per week, (2) children who did not participate in the SBP in schools
that offered the program, and (3) children who did not have access to the SBP in the school they attended.

Between 1988 and 1994, about 18 percent of the NHANES III sample of school-aged children participated
in the SBP, 32 percent did not participate, and 49 percent attended a school that did not offer the SBP.
Oversampling produced approximately equal numbers of respondents who were participants,
nonparticipants in SBP schools, and nonparticipants in non-SBP schools.”” The sample contains
equivalent numbers of boys and girls.

60. . . .. .. .
For specific analytic purposes, nonparticipants can be further divided into subgroups that do or do not consume breakfast at home, or
that do not consume breakfast at all. SBP participants may also consume a breakfast at home or at some other place, a factor to be considered
when analyzing and interpreting the dietary data.
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Table IV.6—Sample size of children aged 6 to 16 years, by SBP participation

6 to 11 years 12 to 16 years 6 to 16 years
SBP participation N (%)" N (%) N (%)
SBP participation 1,259 21.2 557 14.5 1,816 18.3
SBP nonparticipation 1,017 30.0 801 35.5 1,818 324
No SBP offered 1,174 48.8 742 50.0 1,916 493
Total’ 3,450 100 2,100 100 5,550 100

Source: NHANES III, 1988-1994.

SBP = School Breakfast Program.

*Weighted to reflect the population based on the household interview weight.
PExcludes 186 children (3.2 percent) with missing information on SBP participation.

Table IV.7 presents the available sample sizes for 3 SBP participation groups by 2 income levels: (1)
lower-income, defined as a family income at or below 185 percent of the poverty line and eligible for free
or reduced-price school meals; and (2) higher income, defined as a family income above 185 percent of
the poverty line. Weighted population data show that about 44 percent of the total population had a family
income at or below 185 percent of the poverty line, and that 49 percent of the total population attended
schools that did not offer the SBP. Only about 7 percent of those in the higher income group participated
in the SBP.

Table IV.7—Sample sizes of children aged 6 to 16 years, by SBP participation, income level

Lower income® Higher income” Total
Sample  Population Sample  Population Sample  Population
SBP participation size percentage® size percentage® size percentage”
SBP participant 1,424 322 236 7.1 1,660 18.2
SBP nonparticipant 940 323 737 33.0 1,677 32.7
No SBP offered 797 35.5 933 59.9 1,730 49.1
Total (percent)" 3161 100 (44.5) 1,906 100 (55.5) 5,067 100

Source: NHANES II1, 1988-1994

SBP = School Breakfast Program.

*Lower income is defined as a family income at or below 185 percent of the poverty line.

bHigher income is defined as a family income above 185 percent of the poverty line.

“Weighted to reflect the population based on the household interview weight.

%The total sample size reflects a lower sample size than that shown in Table IV.6 due to missing information on family income.

Most children who participated in the household interview and had SBP information were also
interviewed in the mobile examination center. Table IV.8 shows that about 91 percent of the total sample
that had SBP information had complete, reliable 24-hour recall data; 89 percent had WISC-R and WRAT-
R data, and 86 percent had all three data components. Table IV.9 provides the same information as is
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shown in Table IV.8, but broken down by age group. Although the level of nonresponse in the survey was
relatively low, the examination sampling weights account for nonresponse to the examination component.

Table IV.8—Sample sizes of children aged 6 to 16 years, by SBP participation and
dietary and cognitive test score data

Sample size Sample size with Sample size with

Initial with dietary WISC-R/ dietary and WISC-R/
SBP participation sample data WRAT-R data WRAT-R data
SBP participant 1,816 1,678 (92.4%) 1,646 (90.6%) 1,577 (86.8%)
SBP nonparticipant 1,818 1,667 (91.7%) 1,626 (89.4%) 1,583 (87.1%)
No SBP offered 1,916 1,699 (93.6%) 1,667 (87.0%) 1,603 (83.7%)
Total® 5,550 5,044 (90.9%) 4,939 (89.0%) 4,763 (85.8%)

Source: NHANES III, 1988-1994
Note: Percentages are weighted to reflect the population based on the examination sample weight. If the analysis is restricted to only intakes on
school days, the overall sample size will be reduced by 30 percent or more.

SBP = School Breakfast Program; WISC-R = Wechsler Intelligence Test for Children, Revised; WRAT-R = Wide Range Achievement Test,
Revised.

*Excludes 186 children (3.2 percent) with missing information on school breakfast program participation.
The study sample with dietary and cognitive test score data includes a higher proportion of 6- to 11-year-olds than 12- to 19-year-olds. However
sample sizes are adequate to examine both groups separately.
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Table IV.9—Sample sizes of children aged 6 to 16 years—SBP participation, dietary and cognitive test score data

Sample Size with WISC-R/ Sample size with dietary and

Sample size with dietary data WART-R data® WISC-R/WRAT-R data®

Age 6-11 Age 12-16 Age 6-11 Age 12-16 Age 611 Age 12-16
SBP participation N (%) N (%)° N (%)° N (%)° N (%)° N (%)°
SBP participant 1,161  22.1 517 14.2 1,148 21.9 498 14.3 1,094 21.6 483 13.9
SBP nonparticipant 929  30.2 738 35.7 914 30.1 712 36.0 886  30.7 801 35.9
No SBP offered 1,039  47.7 660 50.1 1,022 38.0 645 49.7 977 477 626 50.2
Total 3,129 100 1,915 100 3,084 100 1,855 100 2957 100 1,806 100

Source: NHANES III, 1988-1994.

SBP = School Breakfast Program; WISC-R = Wechsler Intelligence Scale for Children, Revised; WRAT-R = Wide Range Achievement Test, Revised.
A child is classified as having WISC-R/WRAT-R data if he or she completed any one of the four subtests.

Weighted to reflect the population based on the examination sample weight.
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b. Measurement Issues

SBP Participation. One analytic objective is to examine the mean dietary intakes in the SBP
participation groups described earlier. Because parents report children’s SBP participation, the
measurement may be subject to error. One crosscheck is the 24-hour dietary recall, which
captures what was consumed for breakfast and the location where breakfast was consumed. This
information could determine whether breakfast was eaten at school on the day of the 24-hour
recall.

A significant weakness of this approach is that the information would not be available on all
children who also have WISC-R and WRAT-R data—some children are interviewed about their
Saturday and Sunday intakes, and some are interviewed during the summer, when school is out
of session. School day dietary intakes would be unavailable for at least 30 percent of the total
sample. However, for children whose 24-hour dietary recall interviews referred to a school day,
we could compare SBP participation on this sample day with the “usual participation” reported
by the parents.

Alternative methods could be used to distinguish “usual participation” based on the information
collected and based on the desired analysis. One option would define “usual participants” as children
who ate a school breakfast on at least 3 of 5 school days. Another option would define SBP
participation based on the consumption of two or more food items from the school cafeteria at
breakfast.

Participation could be reported based on the sample day that the 24-hour dietary recall measures, or
by the weekly or monthly frequency of participation. The day-to-day variability in participation
measures must be considered for analysis conducted at the individual-level, in particular (Gleason
and Suitor, 2000).

Dietary Intake. Dietary intake is assessed using 24-hour dietary recalls. The proposed analysis
proposes to estimate average breakfast intakes and total dietary intakes for groups of children
(such as SBP participants, nonparticipants, and nonbreakfast eaters), and to estimate the relative
contribution of dietary intakes to nutritional status. The NHANES design includes one 24-hour
recall per child and a second 24-hour recall on a subsample®'

The second day’s intake provides information to adjust nutrient intake distributions using
statistical software that takes into consideration the day of the week and within- and between-
person variability (Nusser et al., 1996). Adjusted distributions of nutrient intake could be used to
estimate the proportion of SBP participants and nonparticipants who met dietary
recommendations and dietary adequacy. This approach provides information for comparing
group dietary data but does not provide a better measure of individual students’ usual dietary
intakes for use in regression analysis.

Nutrition and Health Status. The 24-hour dietary recall provides information on current dietary

61It should be noted that the meal pattern requirements for a school breakfast changed during the data collection for NHANES
III. The requirement to offer two grains/breads, two meat/meat alternates or a combination of both went into effect for school year
1998-1990. The final rule was published on March 30, 1989.
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intake at the group level. A single day’s intake is insufficient for estimating an individual’s
“usual intake”; longer-term nutritional status is reflected in biochemical assessments of blood
and urine, hematologic determinations, and anthropometric measurements. Nutrition and health
outcomes, such as growth, overweight®® and iron deficiency anemia may relate to children’s
readiness to learn in school (Briefel at al., 1999; and Chapter II).

Behavioral Measures. Certain behaviors may contribute to a child’s overall health status and
school attendance. Protective behaviors, such as more physical activity and less time watching
television, may improve health and readiness to learn. Certain risk behaviors, such as alcohol and
drug use by older children, provide information that may be related to poor school performance,
days absent from school, suspensions, and expulsions. These types of lifestyle and behavioral
information collected in NHANES III can be used as control or explanatory variables when
comparing learning outcomes between SBP participants and nonparticipants.

WISC-R and WRAT-R. Two subtests of the WISC-R, the Block Design and the Digit Span, are
indicators of cognitive functioning and academic performance (Kramer et al., 1995). The Block
Design is a performance examination; the Digit Span is a verbal test. The WRAT-R was used in the
NHANES III to assess academic performance in reading and mathematics. After the WISC-R was
given, trained interviewers administered the WRAT-R in the mobile examination center. An
automated data collection system ensured that responses were within acceptable ranges. As described
in Chapter III, the scores for all four subtests used a common scale and were derived for each child
relative to his or her age group based on test-specific samples created by the test developers
(Wechsler, 1974; and Jastak and Wilkinson, 1984).

3. Previous Research

Although the NHANES III contains a wealth of information pertinent to the research objectives,
little information has been published that describes dietary intakes from breakfast or school
breakfast, the cognitive functioning/academic performance tests, or methods to relate the two
variables. Kramer et al. (1995) reported on the disparities in cognitive functioning across
sociodemographic and health characteristics of children in the United States.

The authors found that lower income, lower education level, and minority status of an adult
reference person were independently related to poorer performance on all cognitive subtests.
Although less consistent as predictors of test performance, overall health status, a history of birth
complications, and sex also were related to cognitive functioning and academic achievement.
These results were based on NHANES III data for only the first phase of data collection (1988—
1991). Measures of dietary intakes, food sufficiency, or nutritional status were not included as
variables in the models.

Alaimo et al. (2001a) studied the relationship among poverty, food sufficiency, and health in U.S.
schoolchildren, using NHANES III data. Although the study did not assess dietary intakes or school
breakfast participation, it found that food-insufficient children were significantly more likely than
food-sufficient children to have poorer health status, more frequent stomachaches, and more frequent

62Growth and overweight can be assessed using children’s height and weight measurements relative to the BMI for age, height-
for-age, and weight-for-age percentiles found in the CDC growth charts (Kuczmarski et al., 2000).
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headaches. Another analysis of NHANES III relates food insufficiency to cognitive, academic
(WISC-R scores and WRAT-R scores), and psychosocial outcomes in children 6-11 years old and
12—16 years old (Alaimo et al., 2001b). After adjusting for confounding variables, 611 year old
children who were food insufficient were found to have significantly lower math scores and were
more likely to have repeated a grade.

4. Analysis Plans

The primary NHANES III analysis for this design would compare mean differences in dietary,
nutrition, health, and learning outcomes among the three groups of interest: (1) SBP participants, (2)
SBP nonparticipants, and (3) children who do not eat breakfast. Additional subgroups could be
analyzed based on whether the child consumes or does not consume a breakfast at home.”
Descriptive analysis would include, but would not be limited to, comparisons of the following
outcomes:

e Mean nutrient and food group intakes for breakfast and for the total day
e Mean dietary quality and variety score, assessed by the Healthy Eating Index

e The proportion meeting current dietary recommendations or dietary requirements for nutrient
adequacy, as defined by the Recommended Dietary Allowances, the Dietary Reference
Intakes, and the Dietary Guidelines for Americans® (U.S. Department of Agriculture and
U.S. Department of Health and Human Services, 2000)

e The proportion defined as underweight, at a healthy weight, or overweight based on height
and weight measurements and the revised CDC growth charts (Kuczmarski et al., 2000)

e The proportion with iron deficiency anemia or some other vitamin or mineral deficiency,
based on biochemical test results

e Mean and distributions of cognitive test scores

e Mean number of missed days of school, tardiness, suspensions, expulsions, and skipped
grades

To estimate the effects of SBP participation on these outcomes, the study would use regression
analysis to compare the outcomes in participants and nonparticipants after controlling relevant,
measurable factors. When comparing academic and learning outcomes, these factors would
include food insufficiency; poor nutritional status; and factors that relate to prenatal nutrition,
such as low birth weight and exposure to cigarette smoke.

63 .. .. . . .
SBP participants and nonparticipants may consume a breakfast at home in addition to or in the place of a school breakfast.

64Software from Iowa State University could be used to adjust nutrient intake distributions. The software takes into account
the within- and between-person variability in intake and the skewness of nutrient intake distributions (Nusser et al. 1996). However,
as described above, it cannot make regression-adjusted comparisons of the proportion of the groups that meet dietary
recommendations because the procedure does not generate estimates of individuals’ usual dietary intakes.

114



Environmental exposures, such as to lead, demonstrated by elevated blood lead levels, should be
considered when interpreting the results of cognitive tests and academic performance. Thus, the
set of control variables that the NHANES III data could provide would be richer in some ways
than those available in the ECLS-K. Unlike the ECLS-K, however, the NHANES III dataset
provides few school-level control variables (or indicators of which schools sample members
attend). Thus, this analysis would not be able to measure or control for some of the institutional
factors associated with the schools students attend.

In particular, the model to be estimated to generate estimates of the impact of SBP participation on
learning and other outcomes is the following:

(7) YiszaAs_’_’Y)(is—'—SPis—'—us—'—em

where the variables are defined as in the ECLS-K section of this chapter. (Y}, represents the value
of a particular outcome for student 7 in school s, 4; is an indicator of whether the student’s
schools offers the SBP; X is a vector of characteristics of student i that influence this outcome;
P is an indicator of whether student i participates in the SBP; and u, and e;, are, respectively,
unmeasured school-specific and student-specific factors that influence the outcome.) This
equation is analogous to equation (2) from this chapter except that it does not include a vector of
school-specific characteristics. (In this case, however, the vector X includes a richer set of
characteristics.)

As long as we assume that there is no selection bias (that is, that the terms u, and e;; are
uncorrelated with the independent variables in the model), the estimation of this model is
relatively straightforward. If Y; is a continuous variable, OLS regression techniques will produce
unbiased estimates of the impact of participation (J). Because we do not know the extent to
which there are multiple observations of students from the same schools, estimating fixed- or
random-effects models with NHANES III data is not possible.”

Under the equation (7) specification, the model would be estimated on a sample of all NHANES
III students, including those not attending SBP schools. To increase the flexibility of the
specification somewhat, the participation indicator (P;) could be interacted with other individual
characteristics in the model. This specification would allow researchers to investigate whether
eating a school breakfast had different impacts on students with different characteristics, such as
age or gender.

As was the case with the ECLS-K analysis, the possibility of selection bias would have to be
considered. There is possible selection bias related to the availability of the SBP in schools,
parents’ knowledge about the availability of the program, and parents’ decisions about their

children’s participation in it.*

63 Furthermore, the NHANES III sample is unlikely to contain large numbers of students from the same schools. Thus,
estimating fixed- or random-effects models is unlikely to be necessary in this context.

66 T . . . .
Although schools participating in the SBP must notify parents, parents might not have received or might not have recalled
receiving notification.
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Accounting for SBP participation decisions in the analysis is important because there is a risk
that nonrandom selection into the sample of SBP participants would bias estimates of the impact
of SBP participation on learning. To account for selection bias, the approaches described in
earlier in this chapter, such as IV models, could be used.

If we believed that selection bias was not present in the analysis, the impacts of SBP participation
on nutritional and learning-related outcomes could be estimated with a reasonable level of statistical
precision. Using the approach described in the previous chapter, we calculated minimum detectable
difference (MDD) sizes (measured as a percentage of a standard deviation in the outcome variable)
under the following assumptions:

e A design effect of 2.5
e Control variables in the regression explain about 10 percent of the variation in the outcome

e About 30 percent of the variation in students’ participation status can be explained by the
control variables

e Sample sizes of 1,259 SBP participants and 1,017 nonparticipants aged 611 years (and
sample sizes of 1,816 and 1,818, respectively, for those aged 6—16 years), as reported in
Table IV.6

Under these assumptions, the NHANES III analysis would have the power to detect effects of SBP
participation of as low as 15 percent of a standard deviation of the outcome measure. With respect
to the dietary and nutritional outcomes in particular, effects of this size would be reasonable based
on other analysis of these variables (National Center for Health Statistics, 1996). Given selection
bias, however, MDDs would be much larger (in the range of 0.4 to 0.9); in other words, true SBP
participation effects would be much more difficult to detect statistically.

5. Summary

The analytic approach in using data from NHANES III is to describe and compare mean differences
in dietary, nutritional, health, and learning outcomes among SBP participants, SBP nonparticipants,
and students who do not eat breakfast. To estimate the effects of SBP participation, we propose that
regression analysis be used to compare the outcomes of participants and nonparticipants after
controlling for all measurable relevant factors (for example, prenatal exposure to smoke, low
birthweight, iron deficiency anemia, and elevated blood lead levels).

The NHANES III analysis offers the advantage of an existing national survey of school-aged children
with comprehensive information on family background, SBP participation, dietary intakes,
nutritional status, and health, as well as cognitive and academic performance test scores. The
NHANES III provides a framework for linking cognitive functioning, academic performance, and
school behavior with SBP participation, and for assessing such intermediate variables as dietary
intakes and nutrition and health status. The NHANES III analysis would capture many of the
important domains necessary to link SBP participation and learning. It would therefore be important
for informing and supplementing the ECLS-K design and analysis plans.
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Appendix A
Summary of Expert Panel Meeting

Mathematica Policy Research, Inc. (MPR) hosted a 1-day meeting at the offices of the Economic
Research Service (ERS) on May 24, 2000, to discuss design options for studying the impact of
the School Breakfast Program (SBP) on learning. All three expert panel members; two
consultants; MPR project staff; ERS staff; representatives from the Food and Nutrition Service
(FNS), U.S. Department of Agriculture (USDA); and representatives from the Center for
Nutrition Policy and Promotion (CNPP) attended the meeting.

The meeting was held between the submission date of a draft report detailing the use of the Early
Childhood Longitudinal Study, Kindergarten Cohort, (ECLS-K), to determine the effect of the
SBP on learning, and the submission date of the Alternative Designs Report. The Alternative
Designs Report presents four alternative designs for studying the relationship between SBP
participation and academic achievement.

MPR staff presented the following four potential alternative designs at the meeting: (1) MPR’s
design for studying the Universal-Free School Breakfast Program (USBP), (2) various possible
experimental designs, (3) a design based on the ECLS-K data, and (4) a design based on data
from the forthcoming National Health and Nutrition Examination Survey (NHANES). Meeting
participants were asked to comment on the designs, and to give their opinions about the most
feasible and methodologically sound design of those proposed.

Before the meeting, all participants received briefing materials, including background
information on the primary MPR project staff (including consultants), the nature of the work
MPR is conducting for ERS, and the SBP. The materials also included a summary of the
literature review and of the four alternative designs. The meeting agenda was structured around
the materials.

After introductions by Mr. Jay Variyam, Dr. Phil Gleason briefly discussed the background of the
study, a literature review (submitted to ERS by MPR in March 2000), and key elements of the
alternative designs. More detailed presentations on the designs were by made Dr. Barbara
Devaney (the USBP design), Dr. Phil Gleason (the possible experimental designs), Dr. Jon
Jacobson (the ECLS-K design), and Dr. Ronette Briefel (the NHANES design). Each
presentation was followed by a brief discussion. The meeting ended with a summary discussion
of all the design options.

The USBP design is set up to measure the impacts of providing free school breakfasts to
elementary school students, regardless of family income. The central feature of the evaluation
strategy is an experimental design that first pairs 144 schools from six school districts, then
randomly assigns each school in each pair to a treatment (USBP) group or a control (regular
SBP) group. Thus, the treatment and control groups would each contain 72 schools.

The evaluation would collect detailed data on 30 students per school, for a total sample size of
4,320 students. Administrative records, student and parent survey data, student achievement
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tests, and teacher survey data would be used to assess the impacts of the USBP on student and
school outcomes.

Many topics were brought up in the discussion of the USBP design. The definition of breakfast,
relevant to all designs, was mentioned as an important factor that must be determined prior to
conducting an analysis. The fact that student participation in the SBP may carry a certain stigma
was brought up, suggesting that it might be difficult to obtain sufficient numbers of SBP
participants and to avoid “dilution.” Meeting attendees also raised a related issue: parents’
attitudes about the SBP might be a factor in determining a child’s participation. Finally, the
difference between cognitive functioning and academic achievement as outcomes was discussed.

Four options for experimental designs were presented:

1. Random Assignment of Students. Under this design, a sample of students would be
selected from SBP schools and then randomly assigned to treatment and control groups.
The treatment group would receive some intervention to promote SBP participation
and/or the control group would receive an intervention intended to discourage or prohibit
SBP participation.

2. Random Assignment of Breakfast Delivery Type. Under this design, a sample of SBP
schools would be selected and then classrooms within those schools would be randomly
assigned to treatment and control classrooms that would use different SBP delivery
methods. For example, some classrooms would have a bag lunch delivered to class,
others would go to the cafeteria and would be given the opportunity to eat at that time; a
third group would be left to its own devices to obtain a school breakfast.

3. Random Assignment of Schools’ SBP Starting Dates. This design would involve using
the set of schools applying to USDA to participate in the SBP for the first time. These
schools would be randomly assigned to a treatment group that began the SBP
immediately and a control group that would be required to wait for one year before
starting the program.

4. Random Assignment of Schools’ Provision 2 and 3 Funding. Under this design, a set
of schools applying for provision 2 or 3 funding would be selected. These schools would
be randomly assigned to a treatment group that would begin the funding cycle
immediately and a to control group that would not. From students’ perspective, this
would amount to randomly assigning treatment schools to begin offering meals free to
all students and control schools to continue charging for meals as before.

The discussion relating to experimental designs centered on identifying a feasible social
experiment in which students would be randomly assigned to a treatment group that would eat
school breakfasts and to a control group that would not. Meeting participants raised concerns
about identifying an ethical way to implement such an experiment.

Proposals ranged from randomly varying methods of breakfast delivery to varying the time of
implementation of the SBP in a school. One issue focused on whether implementation of the
program, rather than the program itself, would become the intervention being assessed. Meeting
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participants also debated whether the experiment should examine the effect of nutrients on
learning or the effect of eating school breakfast on learning. MPR argued that eating a school
breakfast should constitute the intervention because it would be less feasible to randomly assign
nutrient intake levels to students than to randomly assign SBP participation status. The
participants also agreed that the timing and content of breakfast would be important in assessing
the impact of SBP participation on learning.

Several panel members thought that, given the time required to establish the SBP in a school,
obtaining the support of administrators, faculty, and parents would be crucial to successful
implementation. Opinions varied, also, as to the level at which random assignment should occur
(student, classroom, or school). During the discussion, it became clear that the design based on
provision 2 and 3 funding applications would not be feasible, primarily because the provisions
are administrative mechanisms that do not readily affect the SBP participation of children who
often qualify automatically on the basis of food stamp use or receipt of Temporary Assistance to
Needy Families.

The ECLS-K design proposed to use the ECLS-K dataset to investigate the link between SBP
participation and learning outcomes. The ECLS-K is a nationally representative sample of
students observed from kindergarten through grade five. Although the ECLS-K includes a rich
set of information on learning outcomes, SBP participation, and family and school backgrounds,
supplemental data collection could shed additional light on the factors affecting a school’s
decision to offer the SBP, and on a family’s decision to let a child participate in the program.

The meeting participants agreed that it would be important to account for these participation
decisions because of the risk that nonrandom selection into the sample of SBP participants would
bias estimates of the impact of SBP participation on learning.

The presentation on the ECLS-K design sparked discussion about possible supplemental
questions to be added to the ECLS-K questionnaire that would provide additional data for an
examination of the effect of the SBP on learning. Regardless of the design, identifying an
accurate measure of SBP participation can be problematic but is an even greater issue when
existing data, such as the ECLS-K, are used.

The use of existing data reduces the choice of which information can be used for analysis. The
group discussed various measures, as well as the ramifications of using a categorical or binary
variable to measure SBP participation. The group also raised the issue of accounting for children
who eat breakfast at home, as the ECLS-K does not ask any questions that provide this
information. In addition, participants pointed out that the effect of participating in the SBP could
be negative, rather than neutral, justifying the use of two-tailed tests of statistical significance.
Finally, measures of achievement were discussed, particularly whether achievement should be
measured in the absolute or as change over time.

The nonexperimental NHANES design proposed to use the NHANES dataset to study the
relationship between participation in the SBP and learning outcomes. The NHANES includes a
nationally representative sample of children and adolescents who are interviewed and examined
in a mobile examination center. The NHANES provides a comprehensive picture of the dietary
intake, SBP participation, nutritional status, and health status of school-aged children in the
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United States. Supplemental data collection of cognitive, behavioral, and intelligence tests,
which were successfully included in the 1988-1994 NHANES, and school records on attendance
and achievement test scores, would provide information on learning outcomes. The analysis
would compare dietary, nutrition, health, and learning outcomes among SBP participants, SBP
nonparticipants, and students who do not eat breakfast.

Discussion about the NHANES design centered around the intricacies of using national data
collected for purposes other than the one at hand. In particular, the forthcoming NHANES data
collection effort will not collect data on academic achievement, so supplemental data collection
would have to be added to acquire the information necessary to measure change in achievement
over time.

The meeting participants also observed that resolving the issue of the lack of data on the
individual schools that NHANES respondents attend would require obtaining school records long
after the original data collection period—a difficult and costly enterprise. The possibility that
parents might report inaccurate information about their children’s dietary intake or SBP
participation was mentioned. (However, this issue would be relevant to any survey.)

Another potential difficulty with a nonexperimental design such as the proposed NHANES
design is that schools participating in the SBP might differ significantly from nonparticipating
schools. Finally, the meeting participants cited the advantages of using existing data, namely, the
low cost and the ability to use a nationally representative sample.

During the concluding discussion, the participants decided that the strongest and most feasible
experimental design to suggest as one of the four alternative designs would be one that grouped
applicants to the SBP (in other words, schools) into control and treatment groups. The control
group would then have to wait one year before implementing the program.

However, the group also concluded that the most feasible design was one that was based mainly on
the ECLS-K, but that used data from NHANES IIIl. NHANES III data were collected from 1988 to
1994. The group discussed the relative merit of an analysis of NHANES III data on SBP
participation, dietary intake, and WISC-R/WRAT-R scores to inform the ECLS-K design. Thus, the
ECLS-K would provide information on the characteristics of students and their schools, and the
NHANES III would provide dietary intake and nutritional status data on SBP participants and
nonparticipants. In addition, the combination of these two datasets would supply information on both
intermediate and final outcomes.
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AGENDA

DESIGN AND FEASIBILITY STUDY OF THE IMPACT OF THE SBP ON LEARNING

8:30 —8:45

8:45-9:00

9:00 - 9:45
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10:30 - 10:45

10:45 - 11:45

11:45 - 12:45

12:45 - 1:45

1:45 - 2:45

2:45-3:30

Expert Panel Meeting
May 24, 2000
Economic Research Service
U.S. Department of Agriculture
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Appendix B

Table B-1—Variables in the ECLS-K base-year file relevant to the design study

Variable ECLS-K source  Variable name  Public use file  Fall/spring
availability availability

OUTCOME VARIABLES

Cognitive outcomes
General knowledge test score present Child survey CIGKFLG Yes Yes
General knowledge routing test, number correct Child survey C1GROUNR Yes Yes
General knowledge IRT scale score Child survey CIGSCALE Yes Yes
General knowledge 7T-score Child survey C1GTSCOR Yes Yes
Count, number, shape Child survey CIMPROBI1 Yes Yes
Relative size Child survey C1MPROB2 Yes Yes
Ordinality, sequence Child survey CIMPROB3 Yes Yes
Add/subtract Child survey C1IMPROB4 Yes Yes
Multiply/divide Child survey CIMPROBS Yes Yes
Count, number, shape Child survey CIMPROFI1 Yes Yes
Relative size Child survey C1IMPROF2 Yes Yes
Ordinality, sequence Child survey C1MPROEF3 Yes Yes
Add/subtract Child survey CIMPROF4 Yes Yes
Multiply/divide Child survey C1MPROF5 Yes Yes
Math routing test, number right Child survey CIMROUNR Yes Yes
Math IRT scale Child survey CIMSCALE Yes Yes
Math test score present Child survey CIMTHFLG Yes Yes
Math 7-score Child survey CIMTSCOR Yes Yes
Reading test score present Child survey CIRDGFLG Yes Yes
Print familiarity Child survey CIRPRINT Yes Yes
Letter recognition Child survey CIRPROBI1 Yes Yes
Beginning sounds Child survey C1RPROB2 Yes Yes
Ending sounds Child survey CIRPROB3 Yes Yes
Sight words Child survey C1RPROB4 Yes Yes
Word in context Child survey CIRPROBS Yes Yes
Letter recognition Child survey C1RPROF1 Yes Yes
Beginning sounds Child survey C1RPROF2 Yes Yes
Ending sounds Child survey C1RPROF3 Yes Yes
Sight words Child survey CIRPROF4 Yes Yes
Word in context Child survey C1RPROF5 Yes Yes
Reading routing test, number right Child survey C1RROUNR Yes Yes
Reading IRT scale score Child survey CI1RSCALE Yes Yes
Reading T-score Child survey CIRTSCOR Yes Yes
Art show child score Child survey CISCART Yes Yes
Simon Says child score Child survey CISCORD Yes Yes
Tell stories child score Child survey C1SCSTO Yes Yes
Child’s total OLDS score Child survey CISCTOT Yes Yes
General knowledge ARS score Teacher survey TIARSGEN Yes Yes
Literacy ARS score Teacher survey T1ARSLIT Yes Yes
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Variable ECLS-K source  Variable name  Public use file  Fall/spring
availability availability
Math ARS score Teacher survey TIARSMAT Yes Yes

School attendance

Average daily attendance School survey S2ADA Yes—Recoded No

Emotional and social development
Social interaction Parent survey P1SOCIAL Yes Yes
Approaches to learning Parent survey PILEARN Yes Yes
Self-control Parent survey P1CONTRO Yes Yes
Sad/lonely Parent survey PISADLON Yes Yes
Impulsive/overactive Parent survey P1IMPULS Yes Yes
Serious emotional problems Teacher survey A2EMPRB Yes No
Approaches to learning Teacher survey TILEARN Yes Yes
Self-control Teacher survey T1CONTRO Yes Yes
Interpersonal Teacher survey TIINTERP Yes Yes
Externalizing problem behaviors Teacher survey TIEXTERN Yes Yes
Internalizing problem behaviors Teacher survey TIINTERN Yes Yes

Physical development
Fine motor skills Child survey C1FMOTOR Yes No
Gross motor skills Child survey C1GMOTOR Yes No
Composite motor skills Child survey CICMOTOR Yes No
Child composite height (inches) Child survey CIHEIGHT Yes Yes
Child composite weight (pounds) Child survey CIWEIGHT Yes Yes
Scale of child’s health Parent survey P1IHSCALE Yes No
Last visit for routine health care Parent survey P2DOCTOR Yes No
Other health impairments Teacher survey A20THER Yes No
Fell behind due to health Teacher survey T2FLBHND Yes No

SBP participation
School provides breakfast Parent survey P2SCHLBK Yes No
Child eats school breakfast Parent survey P2CHIEAT Yes No
Number of school breakfasts eaten Parent survey P2NUMBKF Yes No
Number of students eligible for free breakfast School survey S2ELIBRK No—suppressed No
Number of students participating in free breakfast School survey S2PARBRK No—suppressed No

Background characteristics
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Variable ECLS-K source  Variable name  Public use file  Fall/spring
availability availability
Student-level
Child identification number Child survey CHILDID Yes Yes
Child panel weight full sample Child survey BYCWO Yes Yes
Child composite gender Child survey GENDER Yes Yes
Child composite race Child survey RACE Yes Yes
Composite child assessment age Child survey R1 KAGE Yes—recoded Yes
Child has disability Parent survey P1DISABL Yes No
Speak non-English language at home Child survey C1SCREEN Yes Yes
Number of siblings in household Parent survey PINUMSIB Yes Yes
Types of relatives living in household Parent survey PIREL 1-17 Yes Yes
Ages of relatives living in household Parent survey P1AGE 1-17 Yes Yes
Types of parent in household Parent survey PIHPARNT Yes Yes
Child’s biological parents are married Parent survey P1BIOLOG Yes Yes
Respondent married to nonbiological parent Parent survey PIMARRY Yes No
Respondent lives with nonbiological parent Parent survey P1LIVNON Yes No
Parent highest education level Parent survey WKPARED Yes Yes
Mother’s education level Parent survey WKMOMED Yes Yes
Father’s education level Parent survey WKDADED Yes Yes
Mother’s current employment status Parent survey PIHMEMP Yes No
Father’s current employment status Parent survey P1IHDEMP Yes No
Person 1 hours per week spent working Parent survey PIHRS 1 Yes No
Person 2 hours per week spent working Parent survey P1HRS 2 Yes No
Categorical SES measure Parent survey WKSESQS5 Yes Yes
Food in household Parent survey P2FOODHH Yes No
No food, not enough money Parent survey P2NFMON Yes No
No food, hard to get to store Parent survey P2NFSTR Yes No
No food, on a diet Parent survey P2NFDIET Yes No
No food, no working stove Parent survey P2NFSTV Yes No
No food, not able to cook Parent survey P2NFCOOK Yes No
Food choice, not enough money Parent survey P2FCMON Yes No
Food choice, hard to get to store Parent survey P2FCSTR Yes No
Food choice, on a diet Parent survey P2FCDIET Yes No
Food choice, not available Parent survey P2FCAVAL Yes No
Food choice, quality food not available Parent survey P2FCQUAL Yes No
Worried food would run out Parent survey P2WORRFD Yes No
Food does not last Parent survey P2FDLAST Yes No
Reliance on low-cost food Parent survey P2LOWCST Yes No
Not enough food, could not afford Parent survey P2CANTAF Yes No
Not enough food, lost weight Parent survey P2LOSEWT Yes No
Not enough food, children skip meals Parent survey P2CHSKIP Yes No
Not enough food, frequency skipped meals Parent survey P20OFTCUT Yes No
Not enough food, children hungry Parent survey P2CHIEVR Yes No
Received food stamps in last 12 months Parent survey P1FSTAMP Yes No
Number of months received food stamps Parent survey P1WHENFS Yes No
Child receives complete school lunch Parent survey P2RLUNCH Yes No
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Variable ECLS-K source  Variable name  Public use file  Fall/spring
availability availability
Child receives free/reduced-price lunch Parent survey P2LUNCHS Yes No
Number of school lunches received in last week  Parent survey P2NUMLNC Yes No
School-level
School identification number School survey S ID Yes No
School weight full sample School survey S2SAQWO0 Yes No
Census region in sample frame School survey CREGION Yes No
School type School survey S2KSCTYP Yes No
Location type in sample frame School survey KURBAN Yes—recoded No
Total school enrollment School survey S2KENRLS Yes—recoded No
Total school kindergarten enrollment School survey S2KENRLK Yes—recoded No
Number of full-day kindergarten classes School survey S2FDCLS Yes—recoded No
Number of days full-day kindergarten meets School survey S2FDDAYS No—suppressed No
Children can be retained at any grade School survey S2ANYGRD Yes No
Number of kindergarten students retained in last ~ School survey S2NMBKPT Yes—recoded No
year
Number of FTE total school staff School survey S2FTETOT Yes—recoded No
Number of FTE administrative staff School survey S2ADMFTE Yes—recoded No
Number of FTE teachers’ aides School survey S2AIDFTE Yes—recoded No
Number of FTE other noninstructional staff School survey S2NONFTE Yes—recoded No
Number of FTE classroom teachers School survey S2TCHFTE Yes—recoded No
Teacher’s educational level Teacher survey B1HGHSTD Yes—recoded No
Lowest annual base teacher salary School survey S2LOSLRY Yes No
Highest annual base teacher salary School survey S2HISLRY Yes No
Number of years teacher taught preschool/Head  Teacher survey B1YRSPRE Yes—recoded No
Start
Number of years teacher taught kindergarten Teacher survey B1YRSKIN Yes—recoded No
Number of years teacher taught first grade Teacher survey B1YRSFST Yes—recoded No
Number of years teacher taught second through ~ Teacher survey B1YRS2T5 Yes—recoded No
fifth grade
Number of years teacher taught sixth or higher Teacher survey B1YRS6PL Yes—recoded No
grade
Number of years as teacher at current school Teacher survey B1YRSCH Yes—recoded No
Number of years as a principal School survey S2TOTPRI Yes—recoded No
Number of years as a principal at current school ~ School survey S2PRINHR Yes—recoded No
Number of years teaching before becoming School survey S2YSTCH Yes—recoded No
principal
Hours per week principal works with teacher School survey S2INSTRU Yes No
Hours per week principal spends on management School survey S2INRMGT Yes No
activities
Hours per week principal teaches School survey S2TEEECH Yes No
Hours per week principal spends with parents School survey S2TALKPT Yes No
Hours per week principal meets with students School survey S2STUDNT Yes No
Hours per week principal spends doing School survey S2PPRWRK Yes No
paperwork
School requires admission test School survey S2ADMISS Yes No



Variable ECLS-K source  Variable name  Public use file  Fall/spring
availability availability
No grades tested School survey S2NOTEST Yes No
Prekindergarten tested School survey S2TESTPK Yes No
Transitional-kindergarten tested School survey S2TESTR Yes No
Kindergarten tested School survey S2TESTK Yes No
Pre-first grade tested School survey S2TESTP1 Yes No
First grade tested School survey S2TEST1 Yes No
Second grade tested School survey S2TEST2 Yes No
Third grade tested School survey S2TEST3 Yes No
Fourth grade tested School survey S2TEST4 Yes No
Fifth grade tested School survey S2TESTS Yes No
Sixth grade tested School survey S2TEST6 Yes No
Seventh grade tested School survey S2TEST7 Yes No
Eighth grade tested School survey S2TESTS Yes No
Ninth grade tested School survey S2TEST9 Yes No
Tenth grade tested School survey S2TEST10 Yes No
Eleventh grade tested School survey S2TEST11 Yes No
Twelfth grade tested School survey S2TEST12 Yes No
Average number of years ESL services provided ~ School survey S2YRSESL Yes—recoded No
Average number of years bilingual services School survey S2YRSBIL Yes—recoded No
provided
Percent gifted/talented students School survey S2KGFTED Yes—recoded No
No gifted/talented program School survey S2NOGFT Yes No
Number of instructional computers School survey S2INSTCM Yes—recoded No
Classrooms meet needs School survey S2CLSSOK Yes No
Classrooms’ space and size Facility checklist K2QlA C Yes No
Classrooms’ lighting Facility checklist K2Ql1A D Yes No
Classrooms’ ventilation Facility checklist K2QIlA E Yes No
Classrooms’ condition Facility checklist K2Q1A F Yes No
Classrooms’ temperature Facility checklist K2QIA G Yes No
Classrooms’ noise level Facility checklist K2Ql1A H Yes No
Classrooms’ handicap access Facility checklist K2QI1A I Yes No
Cafeteria meets needs School Survey S2CAFEOK Yes No
Cafeteria’s space and size Facility checklist K2QIF C Yes No
Cafeteria’s lighting Facility checklist K2QI1F D Yes No
Cafeteria’s ventilation Facility checklist K2QIF E Yes No
Cafeteria’s condition Facility checklist K2QI1F F Yes No
Cafeteria’s temperature Facility checklist K2QI1F G Yes No
Cafeteria’s noise level Facility checklist K2QI1F H Yes No
Cafeteria’s handicap access Facility checklist K2QI1F I Yes No
Library meets needs School survey S2LBRYOK Yes No
Library’s space and size Facility checklist K2QI1C C Yes No
Library’s lighting Facility checklist K2Q1C D Yes No
Library’s ventilation Facility checklist K2QIC E Yes No
Library’s condition Facility checklist K2QI1C F Yes No
Library’s temperature Facility checklist K2QIC G Yes No
Library’s noise level Facility checklist K2QI1C H Yes No
Library’s handicap access Facility checklist K2QIC I Yes No
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Variable ECLS-K source  Variable name  Public use file  Fall/spring
availability availability

School offers before-school School survey S2B4SCH Yes No
Child care

Parent-level
Distance of child from school Parent survey P2DISTHM Yes No
Parent has met child’s teacher Parent survey PIMTEACH Yes No
Current school affected home choice Parent survey PICHOOSE Yes No
Parent selected school Parent survey P1SCHOOL Yes No

Other
Percent free-lunch-eligible students School survey S2KFLNCH Yes—recoded No
Percent reduced-price-lunch-eligible students School survey S2KRLNCH Yes—recoded No
Siblings attend the same school Parent survey P2BROSIS Yes No
School provides lunch Parent survey P2SCHLLU Yes No
Number of students eligible for free lunch School survey S2ELILNC No—suppressed No
Number of students participating in free lunch School survey S2PARLNC No—suppressed No
Number of students eligible for reduced-price School survey S2ELIRED No—suppressed No

lunch

Number of students participating in reduced-price School survey S2PARRED No—suppressed No

lunch

ARS = Academic Rating Scale; ESL = English as a Second Language; FTE = full-time

equivalent; IRT = Item Response Theory; OLDS = Oral Language Development Scale; SPB =
School Breakfast Program; SES = socioeconomic status.
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Appendix C

Original questions from the ECLS-K parent and school administrator surveys proposed to be
revised or replaced

FROM THE PARENT SURVEY

PI1Q280 DistHometoSchool

About how far would you say it is from your home to the school {CHILD} attends? Would you
say. ..

1. Less than 1/8"™ mile (less than 3 blocks),

2. 1/8" mile to 1/4 miles (3—5 blocks),

3. More than 1/4 mile, but less than 1/2 mile (69 blocks),

4. 1/2 mile to less than 1 mile (10-19 blocks),

5. 1 mile to 2.5 miles (less than 5 minute drive),

6. 2.6 miles to 5 miles (5—10 minute drive),

7. 5.1 miles to 7.5 miles (11-15 minute drive),

8. 7.6 miles to 10 miles (16—20 minute drive), or

9. 11 miles or more (more than 20 minute drive)?
PIQ310 HowGetToSchool

How does {CHILD} usually get to school? Does {he/she}. . .

1. Walk or ride a bike.

2. Ride a bus.

3. Is (he/she) dropped off by a parent, relative, or adult friend.

4. Is (he/she) dropped off by (his/her) day care provider?
HEQS500 BkfstTogether

In a typical week, please tell me the number of days at least some of the family eats breakfast
together.

WPQ150 SchoolProvideLunch
Does (CHILD)’s school offer lunch to its students?
WPQ160 ReceiveSchoolLunch

Does (CHILD) usually receive a complete lunch offered at school?
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Probe: By complete school lunch, I mean a complete meal such as a salad, soup, a sandwich, or a
hot meal that is offered each day at a fixed price, not just milk, snacks, ice cream, or a lunch (he/she)
brought from home.

WPQ170 LunchAtSchool

Does (CHILD) receive free or reduced-price lunches at school?

WPQ180 FreeReduced

Are these lunches free or reduced-price?

WPQ190 NumCompleteLunch

During the last 5 days (CHILD) was in school, how many complete lunches did (he/she) receive?
WPQ200 SchoolProvideBkfst

Does (CHILD)’s school offer breakfast for its students?

WPQ210 ChildEatSchoolBkfst

Does (CHILD) usually receive a breakfast provided by the school?

WPQ220 NumBKkfst

During the last 5 days (CHILD) was in school, how many breakfasts did (he/she) receive?

From the School Administrator Survey

16. How many children in your school were eligible for and participated in the following special
services? Write in numbers below. If services not provided, write “zero.”

Eligible Participating
children children

a. Free breakfast?

b. Free school lunch program?

c. Reduced-price school lunch program?

Source: National Center for Education Statistics, ECLS-K Web site.

137



Appendix D

Table D-1—Variables in NHANES III relating to school breakfast and learning among 6-16 year olds

Variable

Individual characteristics

Sequence number (person identification

number)

Final interview sampling weight
Examination/interview status
Age

Race/ethnicity

Sex

Country of birth

Family characteristics
Family reference person
Education level
Country of birth
Employment
Marital status
Occupation
Health insurance coverage
Source of medical care
Household size
Housing characteristics
Income in past 12 months
Poverty income ratio

Food sufficiency

Family-level food program
participation

WIC participation in last month
FSP participation in past 12 months
(number of months)

Current FSP participation

Individual-level food program
participation

Current WIC participation

WIC in last 12 months

Number of months in WIC

School meals
School offers NSLP?

Times per week child has free, reduced-

price, or full-price lunch
School offers SBP?

NHANES III data file

Household youth data file*

Household youth data file
Household youth data file
Household youth data file
Household youth data file
Household youth data file
Household youth data file

Household youth data file
Household youth data file
Household youth data file
Household youth data file
Household youth data file
Household youth data file
Household youth data file
Household youth data file
Household youth data file
Household youth data file
Household youth data file

Household youth data file

Household youth data file
Household youth data file

Household youth data file

Examination data file
Examination data file
Examination data file

Household youth data file
Household youth data file

Household youth data file
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SAS variable name

SEQN

INTPFQX6
DMPSTAT
HYAITMO
DMARETHN
HSSEX
HFA6XCR

HFHEDUCR

HFC10, HFC11
HFHEMPL

HFA12

HFDOR, HFD10R, HFD12
HFB1-HFB17

HYD2, HYD3, HYD4
HSHSIZER

HFE1-HFE18

HFF18, HFF19R, HFF20R
DMPPIR

HFF4-HFF18

HFF9
HFF10

HFF11

MYPC22
MYPC21
MYPC23S

HYJ11
HYJ12

HYJ9



Variable

Times per week child has free, reduced-
price, or full-price breakfast

School outcomes

Grade level

Skipped grades

Repeated grades

Suspensions and expulsions
Attendance

Health problems affecting school
attendance

Health interview data
Reported medical conditions
Whether mother smoked during
pregnancy with child
Birthweight

Newborn intensive care

Need for corrective lenses
Hearing trouble

Parent’s report of child’s health
Behavioral problems
Headaches

Stomachaches

History of lead poisoning

Health-related behaviors
Physical activity
Limitations in activities
Time spent watching TV

Smoking

Alcohol and drug usage
Cognitive tests
WISC-R, block design
WISC-R, digit span
WRAT-R, math scores

WRAT-R, reading scores

Dietary intake and behavior
24-hour recall status, Day 1
24-hour dietary recall total nutrients
(Day 1)

24-hour recall status, Day 2

NHANES III data file

household youth data file

Household youth data file
Household youth data file
Household youth data file
Household youth data file
Household youth data file
Household youth data file

Household youth data file
Household youth data file

Household youth data file

Household youth data file
Household youth data file
Household youth data file
Household youth data file
Household youth data file
Household youth data file
Household youth data file
Household youth data file

Examination data file *
Household youth data file
Household youth data file;
examination data file
Examination data file
Examination data file

Examination data file
Examination data file

Examination data file

Examination data file

Total nutrient intake file °
Total nutrient intake file

Second exam dietary recall data

file ©
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SAS variable name

HYJ10

HYJ8

HYJ15

HYJ16

HYJ19, HYJ20
HYJ14
HYD9-HYD11

HYE1A-HYE9B
HYA3-HYA5S

HYAT7S, HYAS, HYA9,
HYA9%4

HYAG6A, HYA7S
HYH2, HYH3, HYH4
HYHI10-HYH13

HYDI

HYE10, HYE11

HYEI12

HYEI13
HYE16-HYE20S

MYPA1, MYPA2
HYDS

HYJ23;

MYPA3
MYPBI1-MYPB27B
MYPF1-MYPF12

WWPBSCSR
WWPDSCSR
WWPMRSR, WWPMSSR,
WWPMSCSR
WWPRRSR, WWPRSSR,
WWPRSCSR

DRPSTAT
DPPN---- (series of nutrients)

DRRSTAT



Variable

24-hour dietary recall total nutrients
(Day 2, subsample)

Use of dietary supplements
Frequency of breakfast

Individual food sufficiency

Blood and urine determinations
related to nutrition or health status
Iron status (hemoglobin, hematocrit,
serum iron, total iron binding capacity
(tibe), serum ferritin, transferrin
saturation)

Serum and RBC folate

Serum vitamin E

Serum vitamin A and retinyl esters
Serum vitamin C

Serum carotenoids

Selenium

Serum vitamin B,

Cotinine (measures exposure to passive
smoke or cigarettes)

Total, HDL-, and LDL-cholesterol
Lead

Urinary cadmium

Health examination data

Final examination sampling weight
Height

Weight

Body mass index

Bioelectrical impedance analysis

Average systolic and diastolic blood
pressure

NHANES III data file

Second exam dietary recall data

file

Household youth data file
Examination data file
Examination data file

Laboratory data file *

Laboratory data file
Laboratory data file
Laboratory data file
Laboratory data file
Laboratory data file
Laboratory data file
Laboratory data file
Laboratory data file

Laboratory data file
Laboratory data file
Laboratory data file

Household youth data file
Examination data file
Examination data file
Examination data file
Examination data file

Examination data file

SAS variable name
DRRN---- (series of nutrients)

HYKAIA, HYK8SP
MYPEI
DRPQ5-DRPQI 1

HGP, HTP, FEP, TIP, PXP,
FRP

FOP, RBP

VEP

VAP, PEP

VCP

ACP, BCP, BXP, LUP, LYP
SEP

VBP

COP

TCP, LCP, HDP
PBP
UDP

WTPFEX6

BMPHT

BMPWT, BMPWTLBS
BMPBMI

PEP12A1, PEP12B1

PEPMNKI1R, PEPMNKS5R

FSP = Food Stamp Program; HDL = low-density lipoprotein; LDL = low-density lipoprotein; NSLP = National School Lunch
Program; RBC = red blood cell; SBP = School Breakfast Program; WIC = Women, Infants, and Children; WISC-R = Weschler

Intelligence Scale for Children, Revised; WRAT-R = Wide Range Achievement Test, Revised

* Source: NHANES III Household Youth Data File, Examination Data File, Laboratory Data File, CD-ROM Series 11, No. 1A,

July 1997.

® Source: NHANES III Total Nutrient Intake (EXAMDR) Data File, CD-ROM Series 11, No. 2A, April 1998.

¢ Source: NHANES III Second Exam Dietary Recall Data File, CD-ROM Series 11, No. 3A, July 1999.
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