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Executive Summary

The National Center for Education Statistics (NCES) has been collecting counts of public
school dropouts through its Common Core of Data (CCD) survey since the 1991-1992 school yesr.
However, not al states report dropout data in strict agreement with the CCD definition, with the result
that data from these nonconforming states have been withheld from publication. This stuation has led
NCES to explore the feasibility of adjusting nonstandard dropout reports to make them comparable with
those from dtates using the standard CCD definition.

The desire for comparable dropout statistics has been accompanied by considerable interest
in developing a standard high school completion statistic based upon data available from the CCD.
Between 1997 and 1999, staff from NCES and state education agencies worked with analysts from Westat
to develop a methodology for adjusting nonconforming dropout data and to test a proposed high school
completion rate.

The analyses presented in this report found that the major types of nonstandard dropout
reporting practices have datisticaly significant, but different, effects on the size of state dropout rates.
The most common variant practice uses a reporting calendar that effectively takes a “snapshot” count of
dropouits at the conclusion of the school year rather than at the beginning of the next year. This typically
leads to a smal net increase in the number of dropouts reported, when compared with the CCD reporting
guidelines. The effects of how summer dropouts (those who complete one school year but fail to enrall
for the next) are reported, and whether students moving to adult education GED classes are considered
dropouts (as required by the CCD) were stronger.

As a reault, the report recommends that data from states using an alternative reporting
calendar be published, without adjustment, with data from the states that conform to the CCD reporting
calendar, and a footnote be used to identify states using an aternative reporting calendar. This would add
12 states to the number whose CCD dropout data are reported by NCES. Because the effects of the other
two variations are stronger and more variable than the firg, it is recommended that NCES continue to
withhold publication of data from the states that follow these variations. There were 10 such dtates in
1995,

It appears from the analysis of dropout and completion data that the CCD can support a

useful high school completion rate. This rate is the proportion of students who leave high school (grades
9 through 12) with a diploma or other credentia to the total number of students who leave as completers



or dropouts. High school equivalency recipients are excluded from the completer group because these
data are not reported at the school digtrict level, as are dropout and other high school graduation and
completion counts.

The report recommends that a method using multiple years of dropout data be wsed in
preference to a synthetic, or reconstructive, rate based on a single year of information.
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1. INTRODUCTION

11 Study Goals

This report presents a possible approach to providing high school dropout and completion
rates at the state level using data from the Common Core of Data (CCD) collected by the National Center
for Education Statistics (NCES). The CCD is a nationa database of public elementary and secondary
schools and school digtricts.  State Education Agencies (SEAS) complete CCD surveys each year, and a
dropout component has been included in the CCD beginning with the 1991 dropout counts' reported on
the 1992 CCD Local Education Agency Universe Survey. A state's reporting of dropout statistics to the
CCD is voluntary. While most states report dropout data to the CCD, some states do not conform to the
CCD dropout definition. The variations in reporting practices affect the quality and comparability of the
dropout data in the CCD. As aresult, NCES publishes only the dropout rates from states that follow the
CCD definition, and suppresses the dropout data from states that use nonconforming practices.

The two goals of this study are:

n Evaluate the quality of dropout data in the CCD to determine whether it is feasible to
compensate for inconsistencies in states reporting practices, thereby providing a
comparable CCD dropout rate for more states then is now possible, and

L] Explore two methods of caculating a high school completion rate using the CCD, and
provide an annua completion rate by State.

This study used the CCD data to provide high school dropout and completion rates for 1993,
1994, and 1995. For states that did not conform to the dropout definition, an adjustment method was used
to compensate for the effects of nonconformity and adjusted rates were estimated for these states to
facilitate cross-state comparisons. Completion rates for each year were computed using a synthetic
method (see Section 2.2). As dropout data collection continues in the CCD, the calculation of a
longitudina completion rate that emulates a true cohort rate is becoming possible.

! This report uses 1991 to refer to 1991-92 school year. Dropout datafor 1991 were reported in the 1992 CCD file, after the academic year was
completed.



1.2 Organization of the Report

This report consists of six chapters. Following this introduction, Chapter 2 provides a brief
review of the background of the study, and describes the methods for computing high school dropout and
completion rates using the CCD. Chapter 3 reviews the quality of the dropout data in the CCD, the extent
and types of nonconformity, and the practices used by states. Chapter 4 presents an adjustment method
that uses a model-based approach to improve data quality. Chapter 5 presents a method to calculate
adjusted high school dropout and completion rates with compensation for nonconforming dropout data,
and uses a graphical display to present dropout and completion rates for 1993, 1994, and 1995. Chapter 6
offers a summary and a discussion of the merits and limitations of the current research.



2. HIGH SCHOOL DROPOUT AND COMPLETION RATES
FROM THE COMMON CORE OF DATA (CCD)

This chapter provides a brief overview of the dropout data collected through the CCD and
summarizes the definition and caculation of high school dropout and completion rates using the CCD
database. Section 2.1 reviews the development of the dropout computation for the CCD, and the method
used to compute a high school dropout rate. Section 2.2 reviews several methods for caculating high
school completion rates, and proposes the use of CCD data to provide an annua completion rate. Two
methods to compute the proposed rate are discussed.

2.1 Defining and Calculating High School Dropout Rates

For the past seven years, the CCD has included a dropout statistic in the agency level data.
Through the National Cooperative Education Statistics System, NCES worked with states and school
districts to develop a dropout data collection and encourage the growth of the CCD as a national database
for public school dropout information.

Standardizing dropout data collection through the CCD required a common dropout
definition for uniform reporting by all states. The development of the CCD dropout definition was a
collaborative effort. NCES worked with state representatives, CCD coordinators, educationa researchers,
and the academic community to agree upon a common dropout definition. The dtatistical analysis report
National Dropout Statistics Field Test Evaluation (NCES, 1992) describes the development and field-
testing of an initid definition. The methodology report, State Dropout Data Collection Practices: 1991-
92 School Year (Hoffman, 1995) follows with the outcome and adjustments that were made after the first
year of implementation.

NCES s annual reports on Dropout Rates in the United States (e.g., McMillen et d., 1997,
McMillen and Kaufman, 1998; and Kaufman et a., 1999) provide statistics on high school dropout rates
by academic year. These reports summarize the national dropout situation by analyzing data from severa
sources, including the Current Population Survey (CPS), the High School and Beyond Study (HS& B), the
Nationa Education Longitudinad Study of 1988 (NELS:88), and the CCD. However, while the CPS data
provide nationa and regiona information about dropouts, the sample is not large enough for reliable
analysis at the state or school digtrict levels. The CCD, as an annual universe collection, can provide a



count of al public school dropouts. (Appendix A provides the CCD standard definition for classifying
students as dropouts or not as dropouts.)

NCES reports only dropout data that meet the quality and comparability standards necessary
to support valid cross-state comparisons. The CCD annual event dropout rate is defined as the percentage
of students classified as high school dropouts for a given school year and grade among al high school
student members enrolled in that grade on October 1 of the same school year (including, of course, those
who will drop out). Note that a composite grade 9-12 rate is based on the sum of dropouts and
enrollments across these four grades.

The annua event rates describe the proportion of students who leave school each year
without completing a high school program. For example, to compute the 1995 dropout rate, the
denominator is the October 1, 1995 membership reported in the 1995 CCD Public Elementary/Secondary
School Universe Survey; dropout data are te counts reported for 1995 in the 1996 Loca Education
Agency Universe Survey. The only adjustment made to this rate is prorating any ungraded student
membership. In reporting dropouts, districts must assign the dropout a grade (i.e. there are no "ungraded”
dropouts reported on the CCD). However, a district can report ungraded® student membership. This
ungraded student membership is prorated into the denominator of the calculated dropout rate.

The state dropout rate is computed from the district level data in the Local Education
Agency Universe Survey by using a composite estimate as follows:

o
ayi
e =0 M

(¢}

a M

i=1
where
re® is the reported dropout rate for grades 9 to 12 in state s,
Yi is the reported dropout count for grades 9 to 12 in district i;
M, is the reported student membership for grades 9 to 12 in district i; and
i=129 ,ng where ng, is the number of districts in state s.

2 Ungraded students are those students who are in classes or programs to which students are assigned without standard grade designations.



2.2 Defining and Calculating High School Completion Rates

High school completion rates go hand-in-hand with dropout rates. The CPS does collect
high school completion rate information but has three limitations when it is used to measure outcomes in
dtate public school systems. One is that the CPS does not have the sample size to support annual
estimation of state completion rates; NCES uses a “rolling average” based on multiple years. Another
limitation is that some CPS respondents may have attended school in a different state than their place of
residence at the time of the CPS interview, thereby affecting the accuracy of state estimates. A third
limitation is that the CPS does not distinguish between public and nonpublic school completers and
dropouts.

The CCD is an dternative data source that can provide annua completion rates for public
schools by state. Bose and Hoffman (1997) presented eight potential rates through which the CCD data
can be used to give an estimate of high school completion. They compared each of these rates against a
cohort rate (one obtained by following a group of students across four years of high school) and, with
state support, suggested a completion rate based on counts of high school completers and dropouts. This
is deliberately termed a “completion” rate. It is the proportion of students who leave high school with
some completion credential compared to al students who leave school (completers and dropouts).
Section 2.2.1 presents the longitudinal method of calculating this rate, and Section 2.2.2 shows the
synthetic method. This report shows the results of using the two rates as well as discussing the pros and
cons of each method.

221 Longitudinal Completion Rate

The longitudinal method of caculating a CCD completion rate, while not a true cohort
gpproach in which students are followed through four years of high school, does emulate one. It
accomplishes this by using data from grade 9 in year 1, grade 10 in year 2, and so on. For smplicity, the

following expresson shows the method of calculation using composite data at the state level. The
long

longitudina completionrate, cy - for state s at year tis:



long _ O«
Cs ™ = 12 , 411 10 9 2
Og tdg +dgi.1) Tdgi. 2y g3

where for state s

Og is the number of graduates at year t;

d éz is the number of grade 12 dropouts at year t;

digi- 1) is the number of grade 11 dropouts at year t-1;

d é(ot 2) is the number of grade 10 dropouts at year t-2; and

dg(t_ 3) is the number of grade 9 dropouts at year t-3.

The number of graduates is taken from the digtrict level data in the CCD Loca Education
Agency Universe Survey. The data include students who graduate with a regular or other diploma and
other high school completers. (High school equivalency recipients are reported on the state file and thus
are excluded from this district-based rate. For a definition of the high school completer categories, see
Appendix A.) For example, in order to compute the 1995 longitudina completion rate, the required data
elements are: the counts of 1995 graduates, the 1995 grade 12 dropouts, the 1994 grade 11 dropouts, the
1993 grade 10 dropouts, and the 1992 grade 9 dropouts.

Given the data available in the CCD, this method provides an estimate of completions that is
close to the true cohort rate. Using four years of data allows the state or district rate to be less affected by
one-year changes than a synthetic rate (based on a single year’ s data) would alow. One constraint of this
method is that it requires dropout data for four consecutive years. Another constraint is that new district
or school programs must be in place for severd years to have a visible impact on this rate. Also, those
districts that have a sizable net loss in students over time due to migration out of the district may be a a
dight disadvantage since their dropouts from four years ago were drawn from a larger student body than
that providing the number of completersin the current yesr.

2.2.2 Synthetic (or Reconstructive) Completion Rate

An dternative method to compute completion rates is a synthetic, or reconstructive, method.
Instead of following something like a cohort of students over four years, this method uses the students of
the current year as the synthetic cohort. For example, to compute the 1995 synthetic completion rate, the
1995 grade 9, 10, and 11 dropouts are used to reconstruct the 1994 grade 11 dropouits, the 1993 grade 10



dropouts, and the 1992 grade 9 dropouts. Using this reconstructed cohort, the calculation of a synthetic
completion rate requires only one year of dropout data The expression in equation (2) smplifies as
follows:

cI" = 9s 3
" gq +d¥ +al! +dld +dg X

The synthetic completion rate is easier to compute than the longitudinal rate because it is not
necessary to cumulate dropout data over four years. When the dropout situation and the student
population are fairly consstent across the four years, the synthetic rate will provide a reasonable
goproximation to the longitudina rate. However, when there are policy interventions and large
demographic changes during the four years, the synthetic rate may not be appropriate. Also, if multiple
years of data are available, a synthetic method may add more confusion to the aready complex nature of
reporting high school completers and dropouts.



3. QUALITY OF DROPOUT DATA

This chapter reviews the quality of the dropout data in the CCD. The issue is
nonconformance with the standard CCD definition and reporting practices. Section 3.1 discusses the
extent of variation. Section 3.2 reviews the types of nonconformance in states reporting of dropout data
Section 3.3 shows the practices used by states for 1993, 1994, and 1995. Since the calculations of both
dropout and completion rates depend on dropout counts, improvements in the quality of dropout data in
the CCD affect both statistics.

3.1 Extent of Nonconformance

Table 3-1 shows the total number of states that reported dropout counts and the number that
reported using the CCD definition between 1991 and 1995. Some 45 or 46 states reported dropout data
each year. For 1991, one-third of the states that reported dropout data were in conformance with the CCD
definition. The number increased to about haf by 1995. States' continuing efforts to report dropouts
show their willingness to provide the information. The concern is that some states may never change to
the CCD definition because data collection systems are difficult (and expensive) to change, as are loca
administrative practices and state policies. States that have not conformed express no immediate plans to
change their reporting practices. States that have not reported at all do not currently collect dropout data
in away that can be given to NCES.

Table3-1. Number of states reporting dropout data to the CCD, 1991 to 1995

Number of states”
Dropout year Reported Reported with CCD definition
1991 45 15
1992 46 20
1993 46 21
1994 46 25
1995 45 23

* Including the District of Columbia but not outlying aress.

SOURCE: U.S. Department of Education, National Center for Education Statistics, Common Core of Data, Local Education Agency Universe
Survey, unpublished internal working files, 1992-1996.



3.2 Types of Nonconforming Practices

Staff from NCES or the Bureau of the Census, which collects and edits the CCD data,
contact the state CCD coordinator each year to verify the reporting practices for dropout data and to
record the ways in which state practices differ from the CCD definition. Table 3-2 summarizes the
differences between the CCD definition and the nonconforming practices.

Table 3-2.  Types of nonconforming practices

Type of practice CCD Définition Nonconforming practice
Alternative reporting October-cycle June-cycle
calendar (A) Reporting year begins on thefirst day | Reporting year ends on the last day of
of school school
Summer dropout (S) Reported as dropout in grade and year | Reported as dropout in grade and year
for which the student failed to return | completed
Adult GED (G) Reported student in this program as Did not report student in this program

dropout as dropout

SOURCE: U.S. Department of Education, National Center for Education Statistics, Common Core of Data, Local Education Agency Universe
Survey, unpublished internal working files, 1992-1996.

Alternative reporting calendar. The most common nonconforming practice is associated
with the use of an alternative reporting caendar. The CCD dropout definition is based on an October-
September reporting cycle with the summer months considered part of the school year preceding them.
This approach is based on the cross-sectiona perspective of taking a snapshot on October 1 of each year.
It counts as dropouts those students who were enrolled in school at some time during the previous school
year but are not enrolled by October 1 of the current school year. Students who return to school after
October 1 (the snapshot day) are counted as dropouts for the previous school year. Students who |eft
school during the previous school year but are re-enrolled on or before October 1 are not counted as
dropouts. In contrast, some states use a July-June calendar cycle, in which the snapshot is taken on the
last day of school, defined for convenience as June 30.

Summer dropout. The second difference occurs with students who drop out between school
years. The CCD definition classifies students who completed the previous school year but fail to enrall
by October 1 as the dropouts from the grade and school year for which they fail to return. Some states, in
contrast, count these students as dropouts from the grade and school year that they just completed.



Table 3-3 shows the assignment of summer dropouts based on the CCD definition and the
nonconforming practices. For example, gudents who completed gade 8 in 1994 but faled to enroll in
grade 9 in October 1, 1995, are counted as grade 9 dropouts in 1995 under the CCD definition. In
contrast, the nonconforming practice counts these students as grade 8 dropouts in 1994.

Table 3-3.  The assignment of summer dropout students by grade and year: CCD definition and
nonconforming practices

Assignment of dropouts by grade and year
CCD Definition Nonconforming practice
Summer Grade
dropout completed 194 1995 1996 194 1995 1996
1995 8 9 8
9 10 9
10 11 10
11 12 11
12 12 12
1996 8 9 8
9 10 9
10 11 10
11 12 11
12 12 12

SOURCE: U.S. Department of Education, National Center for Education Statistics, Common Core of Data, Local Education Agency Univarse
Survey, unpublished internal working files, 1992-1996.

Adult GED. The third difference concerns students in adult education programs preparing
for the Genera Educationa Development (GED) test. The CCD definition reports dl students who
transfer to adult GED programs as dropouts unless the school district tracks these students and reports
them as dropouts should they leave the adult GED program. Students enrolled in secondary school
programs preparing for GED are not dropouts.  The nonconforming practice does not report any adult
education GED students as dropouts; in other words, a student enrolled in any GED program is treated as
atransfer.

3.3 Reporting Practices by State

Table 3-4 lists the type of nonconforming practices by state for 1993, 1994, and 1995.
Michigan, New Hampshire, and Washington did not report any dropout data for these years and are not
included in this analysis. Texas reported in these years, but since it had a unique variation from the CCD
procedures (dropouts who re-enrolled were never counted as dropouts again), the state's data were

10



excluded from this research in order to make the adjustment model as robust as possible. Beginning with
1996, Texas is reporting in conformance with the CCD definition. Louisiana changed its dropout data
collection system for 1995; for reasons of comparability, the 1993 and 1994 data for Louisiana were
excluded from this research. Alaska, the District of Columbia, and Montana only reported dropout data
for some of the years.

Mogt states that differ from the CCD definition do so because of one nonconforming
practice. For example, in 1995, 16 states followed an dternative reporting calendar®; five states (Hawaii,
Indiana, Kentucky, North Caroling, and Virginia) differed from the CCD gandard in the way in which
they reported summer dropouts;, and six states (California, Florida, Indiana, New Mexico, Oregon, and
South Caroling) did not conform in their reporting of adult GED. Horida, Oregon, and South Carolina
were different because of both aternative reporting calendar and adult GED discrepancies. Virginia was
nonconforming because of alternative reporting calendar and summer dropout differences; and Indiana
was nonconforming because of summer dropout and adult GED differences.

% These states were Alabama, Alaska, Arizona, Colorado, Florida, Idaho, Illinois, Maryland, New Jersey, Oregon, South Carolina, South Dakota,
Tennessee, Vermont, Virginia, and Wisconsin.

11



Table 3-4. Types of nonconforming practices by state, 1993 to 1995 (A=Alternative reporting calendar,

S=Summer dropout, G=Adult GED)

State

T

pes of nonconforming practice

1993

1994

1995

Alabama
Alaska
Arizona
Arkansas
California

Colorado
Connecticut
Delaware

District of Columbia
Florida

> P x>

> B x>

> >r>r

Georgia
Hawaii
Idaho
Illinois
Indiana

lowa
Kansas
Kentucky
Louisiana
Maine

Maryland

M assachusetts
Minnesota
Mississippi
Missouri

Montana
Nebraska
Nevada
New Jersey
New Mexico

New Y ork
North Carolina
North Dakota
Ohio
Oklahoma

Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota

2
o)

Tennessee
Utah
Vermont
Virginia

West Virginia
Wisconsin
Wyoming

>>22 > >>
own

Number of A
Number of S
Number of G

N
ool

*= data not available or not included in this research

SOURCE: U.S. Department of Education, National Center for Education Statistics, Common Core of Data, Local Education Agency Universe

Survey, internal records on dropout verification.



4. DEVELOPING AN APPROACH TO COMPENSATE FOR NONCONFORMANCE

This chapter describes the research to determine the effects of nonconformance in reporting
dropout data and presents a model-based approach to compensate for differences. Section 4.1 discusses
the concepts of a modeling approach, and the merits and limitations of this method. Section 4.2 describes
the process of model development, the data used for modeling, and preliminary exploratory data analyses.
Section 4.3 summarizes the estimation of the model parameters and the results of applying the estimation
model to three years of dropout datac 1993, 1994, and 1995. The effects of nonconformance are modeled
both on the combined gades 9 through 12 dropout data and separately by grade for each of grades 9
through 12. The estimation by grade is needed to calculate a high school completion rate using the
longitudina method.

4.1 A Possible Approach to Investigate the Effects of Nonconfor mance

This section formulates the mathematical equations to express the deviations associated with
nonconformance and discusses a modeling approach to estimate the unknowns in the equations. Section
4.1.1 states the types of deviations from the CCD definition while Section 4.1.2 presents the estimation
model and discusses the pros and cons of a multivariate modeling approach to estimate the unknowns in
the equations.

4.1.1 Deviations From CCD Definition

One method to examine the effects of nonconformance is to consider these effects as
deviations from the CCD definition. Let y; denote the reported dropout count in the CCD agency file for

digtrict i. Since the reporting of y; is not standardized, it can be expressed as an arithmetic sum of
components affected by reporting practices. An expression for y; is the following:
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3
yi =y°P +§ Dy; (@)
j=1

where
yeP is the dropout count by using the CCD definition;
Dyij is the deviation due to the nonconforming practice j; and

j=1,2,3 for the practices. aternative reporting calendar, summer dropout, and adult GED.

For didtricts in states that follow the CCD definition, the reported dropout counts are the
CCD-definition counts; that is, y; = y=P. For districts that reported nonconforming data, the reported

counts are not the CCD-definition count; that is, y, * y=P. The counts of these districts deviate from
the CCD-definition count, and the extent of deviation depends on the type of nonconforming practice.

For example, for districts that reported using the aternative reporting calendar practice, the deviation is

denoted as Dy, and y; =y““P +Dy,;. For districts that reported using the summer dropout practice,
the deviation is denoted as Dy,,,and y, =y‘P + Dy,,. Likewise, for districts that reported using the
adult GED practice, the deviation is denoted as Dy, 5, and y; = y <P + Dy, 5.

For digtricts that are different because of more that one variant practice, the effect of each

practice is assumed to be independent and additive. For example, for digtricts that use al three
nonconforming practices, y; =yCP + Dy;; + Dy;, +Dy;3. This formulation assumes no interaction

effects between the nonconforming practices. This assumption is reasonable since each practice refersto
a separate subset of dropout students, and the use of one practice does not presuppose the concurrent use
of another practice.

For districts reporting with nonconformance, e CCD-definition dropout count, yC<P is
unknown. One way to provide an estimate, y°°P, for these districts is to begin by first estimating the

deviation components Dy;; . Then, an adjusted y~“P can be computed from equation (4) as follows:

3
P =y - & DY;j ©)
=1

In this equation, the Dy;; are unknown and need to be estimated.
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4.1.2 A Modeling Approach to Estimate the Effects of Nonconfor mance

One possible method to estimate the effects of nonconformance in equation (5) is a
multivariate modeling approach. This approach ascertains the net effects of nonconformance after
holding constant the influence of other contributing factors. Factors that are known to influence dropout
counts include differences by regions and Census divisons of the country, state educational policies,
district characterigtics, and the composition of schools and students within the districts.  Therefore, it is
necessary to control for these factors when comparing the differences associated with the standard and
nonconforming practices. By employing a multivariate model, we can use the data available in the CCD
filesfrom al reporting states, test for significant differences between data that do and do not adhere to the
CCD definition, and estimate the magnitude of the differences.

Estimation model. A possible estimation modd is the following:

3 23
It(r;)=by + 3 b;X; +Q 9z +& 6
j=1 k=1
where
f is the dropout rate for district i;
Xij are indicator variables, x;j =1 if digtrict i reports with nonconforming practice j;
X =0 if district reports with the CCD definition;
bg is the intercept parameter for the regression line;
bj's are the coefficients associated with the three indicators of nonconformity;
gy's are the coefficients associated with the other explanatory covariates;
z's are the other explanatory covariates, with k=1,2,..., 23 covariates in the mode!; and
e is the error parameter, assumed to have an independent N (o,s 2) digtribution.

The dependent variable is specified as the logit (t) dropout rate. This transformation is
selected to conform with the model assumption that the dependent variable follows an approximately
norma digtribution. (The actua dropout rate is constrained between 0 and 1 and unlikely to follow a
normal distribution.) The dropout rate, "
year among student members enrolled as of October 1 of that school year. The logit transformation

i, is computed as the percentage of dropouts for a given school
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&r 0
It(r, )= 05% lo %; was applied to yield quantities that are approximately normally distributed (see
i g

Johnson and Wichern, 1982).

The estimation modd is defined at the district level because the CCD Local Education
Agency Universe Survey contains district-level data, and district data are more suitable than state
aggregate data for estimation. There are many more districts than states, hence there are more degrees of
freedom and power in the analyses, and more explanatory variables can be included in the modd for
estimation.

The process of mode development requires careful model specification, data management,
and investigations to test, refine, evauate, and improve the modd. Winglee et a. (1997) discussed the
initial efforts to develop an adjustment model and to determine the set of suitable explanatory variablesin
the moddl. The results of this work, and the current continuing efforts to improve the model, were
presented to SEA representatives at the NCES Summer Data Conference in Washington DC, in 1997 and
1998. Both meetings were well attended, and SEA representatives at these meetings provided valuable
feedback and comments to enhance the adjustment model.

A limitation of the modeding approach is that the model outcomes depend on the data
avalable to include in the estimation, and all models are subject to errors. To clearly present dropout
estimates derived through modeling, this study derived approximate estimates of standard errors (see
Section 5.1) to reflect uncertainties in the model estimates. Confidence intervals are used to show the
range of valuesthat is likely to contain the true values.

4.2 Processes to Develop the Estimation M odel

This section describes the processes used to develop an estimation model for the effects of
the three nonconforming practices. Section 4.2.1 describes the dropout data and explanatory variables
available to support modeling. Section 4.2.2 summarizes the exploratory analyses conducted on the data
and the necessary steps to prepare the data to include in the model.
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4.2.1 Data for Modeling

This study used the dropout data from the CCD, Public Elementary/Secondary Agency
Universe Survey unpublished interna working files that included data from both standard and
nonconforming states. Table 41 shows the number of districts with Hgh school dropout data for 1993,
1994, and 1995. These are districts that reported high school students (students in any one of grades 9 to
12) and dropout counts (value could be zero, but not missing)®.

The choice of which data to include as explanatory variables in the adjustment model
depends on extant state and district level data sources. The sources used in this study included the 1990
School Didtrict Databook, the 1991-92 F33 fiscd information file, The Digest of Education Statistics for
1993 trough 1995, and other auxiliary sources that provide information about state policies. Anaysts
familiar with these databases reviewed the content and suggested an initial list of variables for
investigation.

Table 42 shows the explanatory variables included in the final models. These variables
were based on the results of the feashbility study by Wingleeetal. (1997). In addition, severa
enhancements were added based on the suggestions of SEA representatives and other reviewers. For
example, new \ariables were added to reflect the influence of state educationa policies on the age of
compulsory school attendance and the requirement for exit examinations before graduation.

The current model specification offers severa improvements over the initial research by

Winglee et d. With better understanding of the types of nonconforming practices, the original modd was
respecified to avoid collinearities and redundancies in the estimation parameters.

* For 1993, the dropout data come from the 1994 CCD Local Education Agency Universe Survey, and the membership data are from the 1993
Public Elementary/Secondary School Universe Survey, aggregated to district level. (The situation issimilar for the following two years.)
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Table4-1. Number of districts reporting high school students and dropout data, 1993-1995

Number of districts reporting dropout counts

State' 1993 1994 1995
Alabama 123 127 127
Alaska * * 55
Arizona 105 103 103
Arkansas 309 311 314
Cdifornia 441 441 459
Colorado 175 174 180
Connecticut 123 122 120
Delaware 19 19 19
District of Columbia 1 1 *
Florida 70 71 72
Georgia 173 173 172
Hawaii 1 1 1
Idaho 103 105 105
lllinois 513 507 515
Indiana 291 292 287
lowa 341 344 352
Kansas 29 297 302
Kentucky 172 172 172
Louisiana * * 66
Maine 117 114 117
Maryland 24 24 24
M assachusetts 252 247 259
Minnesota 352 338 311
Missi ssippi 157 158 157
Missouri 448 448 449
Montana * * 154
Nebraska 304 281 300
Nevada 15 16 15
New Jersey 255 252 260
New Mexico 87 88 88
New York 644 650 650
North Carolina 119 119 118
North Dakota 186 183 186
Ohio 610 608 611
Oklahoma 433 432 *
Oregon 178 180 177
Pennsylvania 505 506 509
Rhode Island 33 33 33
South Carolina a3 93 93
South Dakota 174 175 179
Tennessee 123 124 125
Utah 39 38 41
Vermont 61 63 62
Virginia 131 131 131
West Virginia 56 56 56
Wisconsin 365 367 381
Wyoming 47 a7 a7
Total 9,067 9,031 8,954

TWashington, Michigan, New Hampshire never reported and the data from Texas are excluded from model because of data issues.
*Not reported or not used in this study.

SOURCE: U.S. Department of Education, National Center for Education Statistics, Common Core of Data, Local Education Agency Universe
Survey, unpublished internal working files, 1994-1996.
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Table4-2. List of explanatory variables

Variable Description

I Intercept (regression line)
State practices:

XA Nonconformity: Alternative reporting calendar

Xg Nonconformity: Summer dropout

XG Nonconformity: Adult GED

71 - EXAM Requires graduation examination

Z,- AGE 17 Compulsory age of school attendance is 17 years (versus 16 years)

Z3- AGE 18 Compulsory age of school attendance is 18 years (versus 16 years)
Censusdivision* (versus Northwest central):

Z,-PC Pacific

Z5- SWC Southwest central

Zg - SEC Southeast central

Z;-NEC Northeast central

Zg- A South Atlantic

Zg- MA Mid-Atlantic

Z0-NE New England

Z;1- MNT Mountain
District characteristics:

25 - MA Serves metropolitan areas (M SAs versus other areas)

Z,3- REG Regular district (compared to other district type)

Zy4 - LARGE Large student membership (over 1,000 students)

Zj5- SMALL Low student membership (fewer than 200 students)

Zi5- INC Median household income (log scal€)

Z,7 - PUBASST Percent of households receiving public assistance (log scal€)
Student composition:

Z;5- BLACK Black over 20 percent

Zjg-HISP Hispanic over 20 percent

Zyo - INDIAN American Indian over 5 percent

Zy1 - HIGHSP Special education students over 14 percent

Z,5- LOWSP Special education students under 7 percent

Zy3-RATIO Pupil-teacher ratio (square root scale)

SOURCE: U.S. Department of Education, National Center for Education Statistics, Common Core of Data, Local Education Agency Universe
Survey unpublished internal working files, 1994-1996; the 1990 School District Databook, the 1991-92 ~-33fiscd information file, the Digest of
Education Satistics for 1993 through 1995, and other auxiliary sources.

*A map showing the states in each census division isincluded in Appendix B.
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4.2.2 Exploratory Data Analyses and Data Prepar ation

The feasibility study by Winglee et d. (1997) accomplished most of the background work of
constructing the variables, conducting exploratory data analyses to review the statistical properties of the
variables, and testing for suitable transformations of the variables to attain normality in the data
digtributions. The exploratory analyses in that study included distributiona plots to check for outlying (or
extreme) values and tests for collinearity between variables.

The variables included in the moddl are constructed to satisfy the model requirements and
the underlying model assumptions. For example, variables with discrete categories are coded as binary
indicator variables with values of 0 or 1. To represent Census divisions, nine indicator variables were
defined, one for each of the nine census divisions. For each district, only one of these nine variables has a
vaue of 1, denoting that the didtrict is contained in the division; the other eight variables have a vaue of
0, indicating that the didtrict is not in these divisons. Eight of the nine Census divison variables are
included in the estimation model; one divison (selected arbitrarily) is left out of the modd as the
reference group for comparisons.

The data distributions for continuous variables (such as income) were examined to identify
outlying values that may have a large influence on the estimation. Extreme outlying values were either
suppressed or set to a maximum vaue. The distributions of the data were tested for normdity, and those
distributions that failed the test were considered for transformation or recoding. For example, the median
household income variable was normalized using the natural logarithm transformation. The variables on
the percentage of students who are black, Hispanic, and American Indian were coded as indicator
variables, to indicate high or low percentages of such students. These variables were recoded because
there was no suitable transformation to attain normality. An initia set of explanatory variables was
entered in the estimation equation and a method of backward elimination was used to delete variables that
had no significant contribution to the variation in the predicted variable.

4.3 Estimation and Results

This section summarizes the method used to estimate the model parameters and the results.
The parameters of the model are estimated using a weighted least square method (Draper and Smith,
1981). This method takes into account the variations in the size of the student population in the school
districts.  Some districts contain a much larger student population than other digtricts, and the weighted
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method provides a greater contribution from larger districts. Section 4.3.1 shows the results of the
estimation models on the combined grades 9 to 12 dropout data for 1993, 1994, and 1995. Section 4.3.2
summarizes the results of the same models applied by grade for the three years.

4.3.1 M odels of the Combined Grades 9 to 12 Dropout Data

Table 4-3 shows the estimated regression coefficients, and the standard errors of the
estimates, from models on the combined grades 9 to 12 dropout data. The estimates and the standard
errors of estimates that are not dtatistically significant a¢ a =0.05 (using a two-tailed test) are shown as
"n.s" The overdl performances of the estimation models for the three years 1993, 1994, and 1995 are
fairly comparable, accounting for about 43 to 46 percent of the variability in the dropout data. Thisleve
of explanatory power is quite good given the nature of the data.

43.2 Models by Grade

Table 44 shows the estimated coefficients for the nonconforming practices, and the standard
errors of the coefficients from the models by grade and year. These models used the same explanatory
variables as the models on the combined grade anayses and only the results for the nonconforming
practices are shown here.

The results of the analyses by grade are fairly consistent across the three years. Overall, the
models for grades 9, 10, and 11 explained about 35 to 42 percent of the variations in the dropout rates.
The models for grade 12, however, have less explanatory power, accounting for about 22 to 23 percent of
the variation in dropout rates. The estimated effects of nonconformance are fairly comparable for 1994
and 1995. For both years, the largest effect was due to the GED practice. The aternative reporting
cadendar has consistently significant but small effects. The summer dropout practices had mostly
nonsignificant effects by grade. The estimation for 1993 showed nonsignificant summer dropouts for
grades 10 and 11.
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Table 4-3. Estimates of regression coefficients and standard errors for the combined grades 9 to 12
adjustment models, 1993-1995

Regression coefficient Standard error

Variable 1993 1994 1995 1993 1994 1995
I 4.63 3.56 4.10 0.25 0.22 0.26
Xa 0.03 0.03 0.06 0.01 0.01 0.01
Xg n.s. 011 0.07 n.s. 0.01 0.02
XG -0.16 -0.26 -0.30 0.01 0.01 0.02
Z1 - EXAM 0.04 0.05 0.08 0.01 0.01 0.01
Z,- AGE 17 -0.07 -0.03 n.s. 0.01 0.01 n.s.
Z3- AGE 18 -0.23 -0.20 -0.24 0.02 0.01 0.02
Z,-PC 0.24 -0.24 0.27 0.03 0.03 0.03
Zg - SWC n.s. n.s. n.s. n.s. n.s. n.s.
Zg- SEC -0.20 -0.18 -0.27 0.03 0.02 0.03
Z7-NEC 0.05 n.s. n.s. 0.02 n.s. n.s.
Zg-A n.s. n.s. n.s. n.s. n.s. n.s.
Zg-MA -0.22 -0.25 -0.28 0.02 0.02 0.02
Z5-NE n.s. -0.06 -0.07 n.s. 0.02 0.02
Z1- MNT 0.18 0.17 0.17 0.02 0.02 0.02
Zj5-MSA 0.15 0.15 0.16 0.01 0.01 0.01
Z)3-REG n.s. 0.10 n.s. n.s. 0.04 n.s.
Z14- LARGE 0.18 0.18 0.17 0.01 0.01 0.01
Z;5- SMALL -0.20 -0.18 -0.19 0.03 0.03 0.03
Zi6- INC -0.58 -0.50 -0.54 0.03 0.02 0.03
Z,7 - PUBASST 0.17 0.22 0.22 0.02 0.02 0.03
Z;g- BLACK 0.11 0.14 0.15 0.01 0.01 0.01
Zig-HISP 0.16 0.13 0.13 0.01 0.01 0.01
Z5o - INDIAN n.s. 0.10 n.s. n.s. 0.02 n.s.
Zy1 - HIGHSP n.s. -0.06 n.s. n.s. 0.01 n.s.
Zy - LOWSP 0.04 0.02 0.05 0.01 0.01 0.01
Zy3- RATIO -0.32 n.s. -0.81 0.05 n.s. 0.03

Model R 0.43 0.43 0.46

n.s. = not significant at a = 0.05for atwo-tailed test.

SOURCE: U.S. Department of Education, National Center for Education Statistics, Common Core of Data, Local Education Agency Universe
Survey, unpublished internal working files, 1994-1996.
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Table 4-4. Estimates of regression coefficients and standard errors for adjustment models by grade,

1993-1995
Regression coefficient* Standard error of coefficients
Grade Grade
Nonconforming practice 9 10 11 12 9 10 11 12
1993
Xp: Alternative 0.05 0.03 0.05 0.08 0.02 0.01 0.01 0.01
reporting calendar
Xg: Summer dropout 0.16 n.s. n.s. -0.14 0.03 n.s. n.s. 0.02
Xg - Adult GED -0.20 -0.16 -0.19 -0.20 0.03 0.02 0.02 0.02
Model R? 037 | 041 | 03| 02
1994
Xp: Alternative 004 0.05 0.05 0.04 0.01 0.01 0.01 0.01
reporting calendar
Xg: Summer dropout 018 013 0.10 n.s. 0.02 0.02 0.02 n.s.
Xg - Adult GED -0.24 -0.22 -0.25 -0.25 0.02 0.02 0.02 0.02
Model R? 039 | 039 | 03| oz
1995
Xp: Alternative 0.07 0.06 0.07 0.09 0.02 0.01 0.01 0.01
reporting calendar
Xg: Summer dropout 0.17 0.07 0.03 -007 | 003 0.02 0.02 0.02
Xg - Adult GED -0.28 -0.27 -0.29 -0.25 0.02 0.02 0.02 0.02
Model R® 042 | o042 | 037 | o023

*The estimates for the covariates are not shown in this table.

SOURCE: U.S. Department of Education, National Center for Education Statistics, Common Core of Data, Local Education Agency Universe
Survey, unpublished internal working files, 1994-1996.

4.3.3 Summary of Results from Model Estimation

This study applied the same estimation model to examine the effects of nonconformity in
1993, 1994, and 1995. The mgjor findings are summarized below. The results are fairly consistent across
the three years, in that there are statistically significant differences associated with each of the aternative
calendar and adult GED nonconforming practices. The sizes of the differences, however, vary to some
extent by year and by grade.

u The effects associated with the aternative reporting calendar practice are small but
consistently positive, suggesting that this practice is associated with a dight
overreporting of dropouts relative to the CCD definition.

[ The effects of summer dropouts are less consistent and the magnitude of the effect is
not always significant by grade.
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The effects due to adult GED are consistently statistically significant and negative in
all three years. Didtricts that are nonconforming because of the adult GED practice
are reporting dropout rates lower than districts that conform with the CCD definition.

The estimated effects associated with the nonconforming practices are fairly
consistent for 1994 and 1995. The dight variation in the size of the estimates by year
may be a function of the change in reporting status for some states. Another
possibility is that the explanatory variables based on Census information of the
average family income and percentage of families receiving public assistance may be
dated as the model ages. Further research may use a modeling approach that
combines these two years of data to derive a more stable estimate.

Overdll, the statistically significant effects of nonconformance highlight the need for

compensation before the dropout data from conforming and nonconforming states can
be compared.
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5. AN ADJUSTMENT METHOD TO COMPENSATE FOR NONCONFORMANCE

This chapter describes a method to compute adjusted CCD dropout counts with
compensation for the effects of nonconforming practices. High school dropout and completion rates are
computed with adjustments to facilitate state-level comparisons. Section 5.1 discusses the method that
was used. Section 5.2 shows the results of the adjusted dropout and completion rates for 1993, 1994, and
1995, and the differences between the adjusted and reported rates.

5.1 Method to Adjust for the Effects of Nonconformance

~

A method to adjust for nonconformance is to apply the b; parameters estimated for
equation (6) to estimate the deviation parameters Dy;; in equation (5). To do this, the first step isto apply

. 3
the b; in equation (6) to compute an adjusted logit dropout rate as follows: 1t(F;)- § b;x; . Thenthe
j=1

logit transformation is reversed to obtain an adjusted dropout rate, and the adjusted rate is multiplied by
the student membership to obtain an adjusted CCD-definition dropout count, ¥°°P..

To egtimate the modeling error, the variance and covariance of the Bj can be used to

compute the 95 percent confidence interval of the adjusted logit dropout rate as follows:

é 2. u 3. 0
@t(?i ) -abjx;4x196 vargqa bjx; T. Then, the above sequence of steps is repeated to reverse the
g j=1 d j=1 g
logit transformation in order to obtain the 95 percent confidence interva of the adjusted dropout rate, and
to multiply the dropout rate confidence bounds by their membership to obtain the confidence intervd of

dropout counts.
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Using adjusted dropout counts, an adjusted CCD-definition dropout rate can be computed as
follows:

n 3 0 n
a%y- a0 4y
padj — i=18 =1 g_i=1 @)
s = ng - M
o) S
am

where M isthe total student membership in state s. This equation applies to both the aggregate grade
and the individual grade cases. For the aggregate grade case, the y; and the M; are the sums of the

counts for grades 9-12. For the individua grade cases, they correspond to the counts for a given grade.

Estimating Variance. The variance of the adjusted state dropout rates, ignoring the
covariance of districts within states, is approximated as follows:

(a;egs ycep 0
. adj gia—l o+ 1 & e
var(rS )=Varg = v +@ 5 aVar(yi ) 8
o s + Mgia
& o

The modeling error of the adjusted state dropout rate is the square root of this variance and it reflects the
error associated with the model estimation.

Likewise, the adjusted completion rates for the nonconforming states can be computed using
the same method by substituting the adjusted dropout counts instead of the reported counts into equations
(2) or (3).

5.2 Reported and Adjusted High School Dropout and Completion Rates by State
Tables 51 through 53 show the high school dropout rate and the synthetic completion rates
for 1993, 1994, and 1995. The adjusted dropout rates for grades 9-12 were computed using the parameter

estimates from the aggregate models, and the adjusted completion rates used the estimates by grade. For
consistency, al rates are shown with two significant digits, and their standard errors with one significant
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digit. These tables show both a reported rate and an adjusted rate for each statistic. The adjusted rateis
an estimate of the CCD-definition rate derived using the method described in Section 5.1. For states that
conform to the CCD definition, the reported and the adjusted rate are the same because no adjustment is
necessary. For states that did not conform, the reported rates are affected by the reporting practices. The
adjusted rates for these states are estimates of the CCD definition rate, and approximate estimates of the
modeling error are shown in parentheses to indicate the errors associated with model estimation. For
example, in 1993 West Virginia reported an annua dropout rate at 3.8 percent; when adjusted for
nonconformity this became 4.8 percent. In 1995, West Virginia again reported a 3.8 percent drgpout rate;
this was not adjusted since the state was now in agreement with the CCD definition.

These tables contain over 100 adjusted estimates for individua states. To test whether each
of these adjustments are significantly different from the reported rates, it is necessary to control for the
effect of multiple comparisons. Using the conservative Bonferroni procedure, differences were required
to exceed 2.8 times the estimated standard error to be considered statistically significant at the 95 percent
confidence level. Comparisons that are significantly different are indicated with an asterisk. With the
exception of a few states, the adjusted estimates are not significantly different from those reported. In
fact, a closer examination shows that the differences are not significant for the states that are
nonconforming simply because of an dternative reporting year or summer dropout. The significant
differences are in states that do not follow the CCD procedures for adult GED.

In general, the percentage change in the dropout rate due to adjustment is small for the
aternative reporting calendar practice, but more substantial for the summer dropout and the adult GED
practices. Depending on the variant practice, the percentage difference between the adjusted and the
reported dropout rates ranges from -23 to 72 percent. The relative change associated with the adjustments
on the completion rates is smaller; here, the percentage change ranges from about -19 to 12 percent.
Since relatively few states use the summer dropout or the adult GED practice, which account for the
larger adjustments, the overall effect of adjustment nationally across all reporting states is small. It ranges
from between 7 and 10 percent for the dropout rate, and between -2 and -3 percent for the completion
rate.

Completion rates for 1995. The synthetic completion rates for 1995 (shown in Table 5-3)
are shown aong with the longitudind rate in Table 54. For most states, the two rates are very similar.
The longitudind rate is theoretically more precise because it uses a pseudo-cohort approach, and it takes
into account the reporting practice of dropout data each year. The synthetic rate, however, is a close
gpproximation for most states even though it relies on asingle year of data.
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Longitudina completion rates are computed only for 1995 because of data limitations. This
rate requires dropout data for four consecutive years. However, unpublished internal working files with
dropout data from both standard and nonconforming states were available for 1993 through 1995 only.
Therefore, the 1995 longitudina rate shown here used the dropout counts from grade 12 for 1995, grade
11 for 1994, and both grades 9 and 10 for 1993. (The grade 9 dropout count should have been that from
1992.) As dropout data collection continues in the CCD, the caculation of a longitudina completion rate

becomes more feasible.
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Table51. Reported and adjusted completion and dropout rates by state, 1993

State Annual dropout rate Percentage| Synthetic completionrate | Percentage

(nonconforming practice) |Reported| Adjusted | (s.e) Change | Reported | Adjusted| (s.e) change
Alabama(A) 59 55 0.2 -7 76 77 @ 1
Arizona (A) 137 127 (0.4 -7 53 55 @ 4
Arkansas 53 53 79 79

Cdifomia(G) 53 72 (0.5* 36 7 71 = -8
Colorado (A) 7.3 6.9 (0.3 -5 73 74 (@] 1
Connecticut 4.9 49 81 81

Delaware 4.6 46 80 80

District of Columbia 9.6 9.6 65 65

Florida (A,G) 55 70 (0.4y* 27 76 71 * -7
Georgia 8.7 8.7 67 67

Hawaii (S) 51 50 04 -2 80 80 @ 0
Idaho (A) 85 80 04 -6 69 71 @ 3
[llinois (A) 6.9 6.5 0.3 -5 74 I6) @ 1
Indiana (S,G) 4.6 6.1 (0.6)* 33 81 76 2* -6
lowa 32 32 87 87

Kansas 50 5.0 80 80

Kentucky (S) 55 54 (0.4 -2 69 69 @ 0
Maine 31 31 87 87

Maryland (A) 53 49 0.2 -8 79 80 @ 1
M assachusetts 37 37 4 84

Minnesota 51 51 80 80

Missi ssippi 6.1 6.1 76 76

Missouri 71 71 73 73

Nebraska 4.6 46 82 82

Nevada 9.8 9.8 63 63

New Jersey (A) 4.2 40 0.2 -5 83 84 @ 1
New Mexico (G) 81 10.8 (0.6)* 33 68 61 2* -10
New Y ork 4.0 40 82 82

North Carolina (S) 59 59 (0.4 0 76 76 @ 0
North Dakota 2.7 27 89 89

Ohio (A,G) 4.7 6.0 (0.4y* 28 80 76 (D* -5
Oklahoma (A) 4.6 43 0.2 -5 81 82 @ 1
Oregon (A,G) 7.2 9.2 (0.6)* 28 73 68 2* -7
Pennsylvania 38 38 &4 84

Rhode Island 4.9 49 80 80

South Carolina (A,G) 30 39 (0.4y* 30 86 83 = -4
South Dakota (A) 53 50 0.2 -5 80 81 @ 1
Tennessee (A) 49 46 (0.2 -5 78 79 (@) 1
Utah (A) 32 30 0.1 -5 86 87 @ 1
Vermont (A) 4.8 46 (0.2 -5 81 82 (@] 1
Virginia(A,S) 48 45 04 -6 81 82 @ 1
West Virginia(A,G) 38 48 (0.9)* 26 85 81 @* -5
Wisconsin (A) 31 29 (0.2 -7 86 87 @ 1
Wyoming (A) 6.5 6.1 (0.3) -5 76 77 (1) 1
All reporting states 54 5.8 0.2 7 78 76 (€))] -3

s.e. = Estimates of standard error; A = Alternative reporting calendar, S = Summer dropouts, G = Adult GED.

* The difference between the reported and adjusted ratesis statistically significant at the 95 confidence level using aBonferroni test adjusting for
multiple comparisons.

NOTE: Thistable presents a possible approach to adjusting state-reported nonconforming dropout rate and cal culating completion raes

SOURCE: U.S. Department of Education, National Center for Education Statistics, Common Core of Data, Local Education Agency Universe
Survey, unpublished internal working files.
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Table52. Reported and adjusted completion and dropout rates by state, 1994

State Annual dropout rate Percentage| Synthetic completionrate | Percentage

(nonconforming practice) |Reported| Adjusted | (s.e) Change | Reported | Adjusted| (s.e) Change
Alabama(A) 6.2 58 0.2 -7 76 77 @ 1
Arizona(A) 95 9.0 0.3 -5 63 64 @ 2
Arkansas 50 5.0 80 80

Cdifornia(G) 44 71 (0.4y* 61 80 71 2* -11
Colorado (A) 7.3 6.9 (0.3) -6 72 74 (1) 3
Connecticut 49 49 80 80

Delaware 4.6 46 79 79

District of Columbia 106 10.6 62 62

Florida(A,G) 48 72 (0.5* 50 7 69 (D* -10
Georgia 9.0 9.0 66 66

Hawaii (S 49 40 04 -18 80 83 2 4
Idaho (A) 9.2 8.7 04 -5 69 70 @ 1
[llinois (A) 6.6 6.2 0.3 -6 75 76 @ 1
Indiana (S,G) 4.6 6.1 (0.6)* 33 81 77 = -5
lowa 35 35 86 86

Kansas 51 51 80 80

Kentucky (S) 59 48 04 -19 7 80 ¥ 4
Maine 34 34 86 86

Maryland (A) 52 48 0.2 -8 80 81 @ 1
M assachusetts 3.6 3.6 85 85

Minnesota 52 52 79 79

Mi ssissippi 6.4 6.4 75 75

Missouri 71 71 73 73

Nebraska 45 45 83 83

Nevada 10.3 10.3 62 62

New Jersey (A) 4.0 37 0.2 -8 &4 85 @ 1
New Mexico (G) 85 133 (0.6)* 57 66 55 * -17
New Y ork 41 41 81 81

North Carolina (S) 6.0 49 04 -18 76 80 @ 5
North Dakota 2.5 25 0 0

Ohio 53 53 7 77

Oklahoma (A) 58 54 0.2 -7 7 79 @ 3
Oregon (A,G) 71 10.7 (0.5* 51 74 65 2* -12
Pennsylvania 41 41 83 83

Rhode Island 4.6 46 81 81

South Carolina (A,G) 31 48 (0.5* 55 85 79 2* -7
South Dakota (A) 53 50 0.2 -6 79 80 @ 1
Tennessee (A) 50 47 0.2 -6 79 80 @ 1
Utah 36 36 85 85

Vermont (A) 4.7 44 (0.2 -6 82 83 (€))] 1
Virginia(A,S) 52 40 04 -23 79 83 @ 5
West Virginia 42 42 83 83

Wisconsin (A) 2.7 25 0.2 -7 83 89 @ 1
Wyoming 6.7 6.7 75 75

Reporting states 52 5.7 (0.2 10 79 77 (1) -2

s.e. = Estimates of standard error; A = Alternative reporting calendar, S = Summer dropouts, G = Adult GED.

* The difference between the reported and adjusted ratesis statistically significant at the 95 confidence level using aBonferroni test adjusting for
multiple comparisons.

NOTE: This table presents a possible approach to adjusting state-reported nonconforming dropout rate and cal culating completion rates.

SOURCE: U.S. Department of Education, National Center for Education Statistics, Common Core of Data, Local Education Agency Universe
Survey, unpublished internal working files.



Table53. Reported and adjusted completion and dropout rates by state, 1995

State Annual dropout rate Percentage|  Synthetic completion rate | Percentage

(nonconforming practice) |Reported| Adjusted | (s.e) Change | Reported | Adjusted | (s.e) Change
Alabama(A) 5.6 50 0.2 -11 7 79 @ 2
Alaska(A) 5.6 50 0.2 -11 76 78 @ 3
Arizona(A) 95 8.6 0.2 -10 61 64 @ 5
Arkansas 41 41 83 83

Cdifornia(G) 39 6.7 (0.3* 72 82 72 2* -12
Colorado (A) 6.7 6.0 0.3 -11 74 76 (@) 3
Connecticut 47 47 81 81

Ddaware 45 45 80 80

Florida(A,G) 49 7.7 (0.4y* 57 7 68 2* 12
Georgia 84 84 67 67

Hawaii (S) 47 41 04 -13 81 83 2 3
Idaho (A) 80 7.1 04 -11 72 74 @ 3
[llinois (A) 6.5 5.8 0.3 -11 75 7 @ 3
Indiana (S,G) 35 54 (0.6)* 54 85 78 = -8
lowa 31 31 87 87

Kansas 47 47 80 80

Kentucky (S) 5.8 50 04 -14 7 79 @ 3
Louisiana 116 11.6 60 60

Maine 31 31 87 87

Maryland (A) 4.8 43 (0.2 -10 80 82 (@) 2
Massachusetts 33 33 86 86

Minnesota 52 52 79 79

Mi ssissippi 6.2 6.2 75 75

Missouri 6.6 6.6 74 74

Montana 56 56 78 78

Nebraska 45 45 82 82

Nevada 9.7 9.7 63 63

New Jersey (A) 4.0 36 0.2 -10 84 85 @ 2
New Mexico (G) 83 139 (0.6)* 638 67 54 D* -19
New York 37 3.7 83 83

North Carolina (S) 6.0 52 04 -13 75 78 (€] 4
North Dakota 25 25 0 0

Ohio 54 54 78 78

Oregon (A,G) 6.9 106 (0.6)* 54 74 65 2* -12
Pennsylvania 4.0 40 84 84

Rhode Island 4.6 46 81 81

South Carolina (A,G) 29 5.0 (0.5)* 72 86 79 2* -8
South Dakota (A) 5.7 50 0.2 -12 78 80 @ 2
Tennessee (A) 50 45 0.2 -10 79 80 @ 2
Utah 44 44 81 81

Vermont (A) 53 47 0.2 -11 79 81 @ 2
Virginia(A,S) 4.7 36 0.3* -23 81 34 (D* 4
West Virginia 38 38 85 85

Wisconsin (A) 24 21 0.2 -12 89 R0 @ 1
Wyoming 57 57 77 77

Reporting states 51 5.6 (0.2 10 79 77 (1) -3

s.e. = Estimates of standard error; A = Alternative reporting calendar, S = Summer dropouts, G = Adult GED.

* The difference between the reported and adjusted ratesis statistically significant at the 95 confidence level using a Bonferroni test accounting
for multiple comparisons.

NOTE: Thistable presents a possible approach to adjusting state-reported nonconforming dropout rate and cal culating completion rates.

SOURCE: U.S. Department of Education, National Center for Education Statistics, Common Core of Data, Local Education Agency Universe
Survey, unpublished internal working files.
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Table54. Reported and adjusted synthetic and longitudina completion rates by state, 1995

Synthetic L ongitudinal
State Completion rate Percentage Completion rate Percentage

(nonconforming practice) |Reported| Adjusted | (s.e) Change | Reported | Adjusted| (s.e) Change
Alabama (A) 77 79 @) 2 7 78 @) 1
Alaska (A) 76 78 @) 3 na n.a

Arizona (A) 61 64 1 5 57 60 D 4
Arkansas 83 83 80 80

Cdlifornia (G) 82 72 * -12 78 71 @ -9
Colorado (A) 74 76 @ 3 74 76 @ 3
Connecticut 81 81 81 81

Ddaware 80 80 81 81

Florida (A,G) 77 68 2* 12 7 71 = -8
Georgia 67 67 67 67

Hawaii (S) 81 83 ) 3 80 82 ¥ 3
Idaho (A) 72 74 1 3 71 73 y 2
linois (A) 75 77 Q) 3 75 77 @ 3
Indiana (S,G) 85 78 2* -8 82 77 (D* -6
lowa 87 87 87 87

Kansas 80 80 80 80

Kentucky (S) 77 79 @ 3 79 80 ) 1
Louisiana 60 60 n.a n.a

Maine 87 87 87 87

Maryland (A) 80 82 (@] 2 80 82 @ 2
Massachusetts 86 86 85 85

Minnesota 79 79 80 80

Mi ssissippi 75 75 75 75

Missouri 74 74 74 74

Montana 78 78 n.a n.a

Nebraska 82 82 83 83

Nevada 63 63 63 63

New Jersey (A) 84 85 (@) 2 84 85 (@) 1
New Mexico (G) 67 54 @* -19 68 59 @+ -13
New York 83 83 82 82

North Carolina (S) 75 78 @) 4 76 79 ) 4
North Dakota 0 Q0 Q0 Q0

Ohio 78 78 80 78 @ -3
Oregon (A,G) 74 65 2* -12 73 67 2* -8
Pennsylvania 84 84 34 84

Rhode Island 81 81 81 81

South Carolina (A,G) 86 79 2* -8 86 82 2* -5
South Dakota (A) 78 80 @ 2 79 81 @ 2
Tennessee (A) 79 80 1 2 79 81 @ 2
Utah 81 81 86 86

Vermont (A) 79 81 @ 2 81 83 @ 2
Virginia(A,9) 81 84 (D* 4 81 83 2 3
West Virginia 85 85 84 82 (€] -2
Wisconsin (A) 89 0 (@) 1 88 89 (@) 1
Wyoming 77 77 76 77 (@) 1
Reporting states 79 77 [€) -3 79 77 @ -3

s.e. = estimates of standard error; A = Alternative reporting calendar, S = Summer dropouts, G = Adult GED. n.a. = not available.

* The difference between the reported and adjusted rates is statistically significant at the 95 confidence level using a Bonferoni test accourting
for multiple comparisons.

NOTE: This table presents a possible approach to adjusting state-reported nonconforming dropout rate and calculating compl etion rates.

SOURCE: U.S. Department of Education, National Center for Education Statistics, Common Core of Data, Local Education Agency Universe
Survey, unpublished internal working files.
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5.3 Displays of Completion and Dropout Rates by State

Graphica displays are useful tools to summarize related statistics, facilitate the comparisons
of multiple gatistics by states, and convey additiona information that is difficult to present in table
format. Figures 51 through 53 display the data shown in the corresponding tables 5-1 through 5-3. The
statistics shown include the adjusted synthetic high school completion rate, the adjusted dropout rate, and
the reported dropout rate by states for 1993, 1994, and 1995. Likewise, figure 5-4 shows the data in table
5-4 on the adjusted longitudina completion rate, the adjusted synthetic completion rate, and the reported
longitudinal rates for 1995. The longitudina method is preferred as dropout data become available in the
CCD. The dtates are shown in order, sorted by the statistics in the first column. That is, states with
higher completion rates are shown on top and ranked in descending order. The completion rate was used
to determine the sort sequence because this Statistic is less affected by the quaity of the dropout data.

In each data panel, the dotted line shows the average for al reporting states. The distance of
the data point from this line shows whether a state's rate is very different from the overal average of al
reporting states. The 95 percent confidence interval of the adjusted rate (the error bars to the left and right
of vaues for nonconforming states) shows the range of values that is likely to contain the true
standardized rate for the state. (The intervals shown are for each individual estimate and do not include
the Bonferroni adjustment for multiple comparisons.) The ranking applied to the adjusted completion rate
corresponds reasonably well with the adjusted dropout rates. There are more irregularities in the reported
rate panel where the effects of adjustment are large.



Figure 5-1. Reported and adjusted high school dropout (annua) and completion rates, 1993
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A=Alternative reporting calendar, S = Summer dropouts, G = Adult GED
Note:This figure presents a possible approach to adjusting state reported nonconforming dropout rates and calculating completion rates.
Source: National Center of Education Statistics, Common Core of Data, Public Elementary/Secondary Agency Universe Survey, unpublished files.



Figure 5-2. Reported and adjusted high school dropout (annua) and completion rates, 1994
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A=Alternative reporting calendar, S = Summer dropouts, G = Adult GED
Note:This figure presents a possible approach to adjusting state reported nonconforming dropout rates and calculating completion rates.
Source: National Center of Education Statistics, Common Core of Data, Public Elementary/Secondary Agency Universe Survey,unpublished files



Figure 5-3. Reported and adjusted high school dropout (annual) and completion rates, 1995
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A=Alternative reporting calendar, S = Summer dropouts, G = Adult GED
Note:This figure presents a possible approach to adjusting state reported nonconforming dropout rates and calculating completion rates.
Source: National Center of Education Statistics, Common Core of Data, Public Elementary/Secondary Agency Universe Survey, unpublished file



Figure 5-4. Reported and adjusted high school completion rates, 1995
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Source: National Center of Education Statistics, Common Core of Data, Public Elementary/Secondary Agency Universe Survey, unpublished file
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6. CONCLUSION AND RECOMMENDATIONS

6.1 Summary of Findings

Quality of dropout data on the CCD. The quality concern addressed in this study of dropout
data was the issue of definitional comparability. Reporting dropout data is quite complex. The CCD
provides a standard dropout definition, and states are urged to follow this definition so that the reported
data can be used for comparisons across states. Since the CCD began collecting dropout data with the
1991 school year, many states have reported the statistic each year.  However, not al states have
conformed with the reporting definition (see table 3.1). There have been improvements over the years,
and the number of states reporting in agreement with the CCD has doubled between 1991 and 1995.
However, the concern remains that some states are unable to change their reporting practice or are not
making plans to do so. Therefore, a Stuation exists in which many states are willing to provide dropout
data, but not &l of the reported data can be used because of the issue of comparability.

Types of nonconformance. NCES has continued to monitor data quality and the types and
extent of nonconformance are recorded each year. Staff at NCES or at the Census Bureau contact the
CCD coordinators at State Education Agencies every year and ask about the state’s reporting practices.
The major nonconforming practices can be summarized as three distinct types: the aternative reporting
calendar, the summer dropout, and the adult GED practices (table 3-2). The alternative reporting calendar
practice affects the reporting of students who leave school and then re-enroll. The adult GED practice
excludes from the dropout reports those students in adult education programs for General Educational
Development. The summer dropout practice is more complex. It affects the grade and year to which
those who drop out between school years are assigned (see table 3-3). Most nonconforming states differ
from the CCD definition because of one of these practices; some states however, incorporate two variant
practices (table 3-4).

A model-based approach to compensate for nonconforming practices. A possblemethodto
compensate for the effects of definitiona variation is through a multivariate modeling approach (Chapter
4), by applying mode-based results to derive adjusted data after compensating for the effects of
nonconformance. This approach was used to compare the differences between the data reported
following the CCD definition and the data reported following variant practices after holding constant the
influence of other extraneous factors. A multivariate modeling approach was possible because the extent



and the type of nonconforming practices were known, and data were available to support the modeling.
The advantage of modeling is that it is possible to test for systematic differences between data reported
with the CCD definition and the nonconforming practices, and to estimate the magnitude of these
differences.

Processes of model development. The processes of model development require careful
model specification, data management, and iterative steps of testing, refinement, and evauation to
improve the model. To prepare the data for modeling was not atrivial process. The process began with a
review of extant data sources to select data suitable to include in the modd; this was followed by
exploratory data analyses to look at the data properties, presence of outliers, missng data, and the
relationships letween related data fields. Tests were then conducted to examine the distributions of the
data, and the normdity of the data distributions. For data items that failed this test, mathematica
transformations were used to normalize the data such that the input data fit with the model requirements
and underlying assumptions. Preliminary models were fitted and refitted successively. At each fitting, a
backwards elimination procedure was used to delete, one at a time, those variables that failed to meet the
threshold for statistically significant contribution to explaining the variation in the reported dropout data.
The final set of explanatory variables was reviewed and further enhanced based on the recommendations

of reviewers and SEA representatives.

Estimation. The overdl results of estimation show systematic statisticaly significant
differences between the CCD definition data and the nonconforming practices. The difference associated
with the alternative reporting calendar practice is relatively small. For state estimates, the adjustment for
this difference results in percentage changes of about 10 percent in the high school dropout rates by states,
and less than 5 percent change in completion rates.

The differences associated with reporting variations for summer dropout and adult GED are
larger. The adjustment for summer dropout results in percentage changes that range from 0 to 19 percent.
The adjustment for adult GED results in a percentage change ranging from 33 to 72 percent. Since there
arerelatively few states that use either the summer dropout or the adult GED practice, very few states had
large adjustments. More years of data and repeated tests of these estimates would be needed before
recommending their use.

Calculating completion rates with CCD data. Through a cooperative process with states,
NCES developed a CCD completion rate calculation. This rate uses grades 9 through 12 dropout and
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completion data to produce an average completion rate; that is, of those students who leave school, what
percentage of them graduated. This rate excludes those students who are still enrolled in school from that
year's rate since they are neither dropouts nor completers.

Longitudinal Versus Synthetic Completion Rates. This study explored two nethods to
caculate high school completion rates using CCD data. The preferred way is alongitudina rate that uses
four years of dropout data. The intent is to mimic a true cohort approach by following consecutive grades
through four years. A simpler method is a synthetic or a "reconstructive”" cohort approach. This approach
uses the current year data to reconstruct the past. The results from the two methods were similar in most
states.

6.2 Conclusions

Reporting dropout rates of nonconforming states. One of the major purposes of thisreport
was to discuss possible approaches to adjusting dropout rates. The results of the analysis support NCES
using state dropout data of nonconforming states and calculating a state-level high school completion rate.
There are afew possible approaches to how NCES could report dropout data.

The Status Quo. NCES could continue to report only those state dropout rates that conform
with the origind NCES definition. This would require no manipulation of the reported
numbers. However, when verifying states' dropout reports, the mgjority of the states that do
not conform reported no future plans to do so. This approach would mean that NCES could
report only approximately 23 state dropout rates.

Use the regression model to report nonconforming states. The modd used in thisandysis
can be used to adjust the dropout data of the non-conforming states so that their data can be
reported with the other states. That procedure would alow NCES to publish data for al but
those states that do not report any dropout data. On the other hand, the model development
was difficult, the GED and Summer effects were large, and the model’s explanatory power
was moderate. Also, using a regresson model to adjust reported figures can be difficult to
explain to data users.

Report dropout data from states that use an alternative reporting calendar. Thefind option
is to use unadjusted data from states that use the July-June reporting calendar as their only
area of nonconformance. This would add 12 more states dropout data to public files and
reports. The difference associated with the aternative reporting calendar practice was found
to have small impact on state-level comparisons. Hence for simplicity, no adjustment would
be made to the reported data.



Further, those states who collect their data on the aternative reporting calendar might have
the most difficulty in adjusting their systems to conform with the current definition since this
would require modifying the stat€'s entire reporting model as opposed to reclassifying some
smaller group of students (e.g. adult GED participants) within an existing system. The mgjor
argument againgt accepting these nonstandard data would be that they would add a small
amount of noncomparability to the NCESfile.

Reporting state-level completion rates. The second purpose of this report was to develop a
high school completion rate that could be used for state-level reports. Using available CCD data, the
proposed completion rate seems a reasonable measure of how many students leave high school
successfully.  The synthetic version of this rate requires only one year of dropout and completion data to
caculate. However, the longitudinal rate reflects changes in dropout rates from year to year and nore
accurately presents a state's completions.

6.3 Recommendations

Three factors were considered in reviewing the findings of this study: data quality, the
feasibility of obtaining data, and the usefulness of resulting information. On the whole, accepting dropout
data from states that use the July-June calendar appears the best compromise among al three. The effect
of this variation is small. It tends to produce dropout rates that are dightly higher than those produced
under the standard definition, which should encourage nonconforming states to change their reporting.
Adding 12 states to the dropout file would greatly increase the data' s usefulness.

While developing and testing the dropout adjustment model proved beneficia to the basic
understanding of state reporting, the estimations were not stable enough over time, nor did the model
account for enough of the variance to strongly support its use in adjusting reported data.  These models
should be tested again when more years of CCD dropout data are available. The dropout data are high-
stakes satistics, and reporting potentially complicated “calculated” dropout numbers does not seem
feasble at thistime.

Findly, it appears feasible to produce a high school completion rate usng CCD dropout and
graduation data. The longitudind rate is recommended because it is less affected by single-year or one-
time changes in dropout rates within a district and thus would likely be more useful in assessing the need
for, or success of, intervention programs.
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6.4 Caveats

This analysis used the Local Education Agency Survey (school district) count of high school
completers in calculating the completion rate because the dropout counts, which are aso used in the
completion rate, are reported on this survey. The sum of school district high school completers for a state
may not match the numbers reported on the State Nonfiscal Survey of Public Elementary/Secondary
Education. This is because high school equivalency recipients are reported only on the state-level survey
and because there may be other legitimate differences — such as the granting of diplomas independent of
any loca school district — between the district and state surveys. As a result, variables found only in the
state level survey cannot be readily used in analyses of the proposed completion rate.

Data users should also be cautious in applying either the dropout or completion rates to very
small school digtricts. The fewer students a district enrolls, the more impact a single dropout or graduate
can have on the total rate. Under these conditions, differences of one or two students can give the

impression of considerable change.
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APPENDIX A. DEFINITIONS OF DROPOUTS AND COMPLETERS

CCD DROPOUT DEFINITION

The CCD dropout definition is based on a “snapshot” count of students at the beginning of the school
year: A dropout is an individua who:

1. Was enrolled in school a some time during the previous school year and was not enrolled on
October 1 of the current school year; or
2. Was not enrolled on October 1 of the previous school year athough expected to be in membership
(i.e., was not reported as a dropout the year before); and
3. Has not graduated from high school or completed a state- or district-approved educational program
and
4. Does not meet any of the following exclusionary conditions:
i. Transfer to another public school district, private school, or state- or district-approved
education program;
ii. Temporary school-recognized absence due to suspension or illness; or
iii. Death.

For purposes of applying this dropout definition, the following definitions also apply:

School year is the 12-month period beginning on October 1 and ending September 30. Thus, it
includes the summer following the regular school yesr.

School completer is an individua who has graduated from high school or completed some other
education program that is approved by the state or local education agency.

Students who completed a school year and failed to return to school in the subsequent year were
counted as dropouts from the grade and school year for which they failed to enroll.

The event dropout rate was calculated as the number of dropouts for a given school year divided
by membership on October 1 of that school year.
CCD HIGH SCHOOL COMPLETER CATEGORIES

There are three high school completion count categories on the Local Education Agency
Universe Survey: regular diploma recipients, other diploma recipients, and other high school completers.
These counts are taken at the end of the school year and the end of summer prior to that school year.

" A student who was enrolled in September, 1997; dropped out of school in February, 1998; and was not enrolled in school on October 1, 1998
would be reported as a 1997-1998 dropout (previousyear) on the 1998-1999 CCD (current year).
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These counts do not include high school Genera Education Development (GED) credentia recipients.
The definitions of these categories are as follows:

Regular Diploma Recipients. Individuals who received aregular diploma

Other Diploma Recipients. Individuals who received a diploma from other than their regular
school program.

Other High School Completers. Individuas who received a certificate of attendance, or
other certificate of completion, in lieu of a diploma

There are four high school completion count categories on the State Nonfiscal Survey of
Public Elementary/Secondary Education: regular diploma recipients, other diploma recipients, other high
school completers, and high school equivaency recipients.

High School Equivalency Recipients. Individuas age 19 years or younger who received a
high school equivdlency certificate. A high school equivalency certificate is a formal
document certifying that an individual met the state requirements for high school graduation
equivalency by obtaining satisfactory scores on an approved examination, and meet other
performance requirements (if any) set by a state education agency or other appropriate body.
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Appendix B. Census Regions and Divisions of the United States
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