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FOREWORD

One of the strengths of the National Assessment project has been
its commitment to a scientific sampling approach. This monograph
was written to provide interested persons with a detailed description
of the National Assessment sample design for year 02,

‘Minor changes were made in the basic design for years 03 and 04. -
This foreword is being used to describe these design changes for
those readers who are interested in the year specific design.

Primary sampling units (PSUs) for the years 02 and 04 school
samples were selected using controlled selection procedures as
described in chapter 10. In year 01, the seleaction procedure was
modified so that all pain of PSUs had positive joint inclusion
probabilities. Clustering of the sample schools within PSUs. described
in chapter 5. was discontinued beginning in year 03. Schools which
had been selected for the National Assessment school samples in
either of the two previous vears generally wene not selected again for
the vear 03 and 04 samples.

sS1ze of community (SOC) stratum definitions were revised for
year 04 to more nearly equalize the size measures for primary strata.
The estimated PSU size measures were based on the 1970 (Census
Populations for Counties published by the US. Bureau of the
Censts. Socioeconomic status (SES) variables, at the PSU level, were
hased on 1970 census variables and, at the school level, were based
on the proportion of the 1966 tax retums with adjusted gross
income of less than $3.000 as tabulated by the Intemal Revenue
Service for zip « ode areas. Beginning in year 03, schools with 10 or
fewer eligibles wore selected with equal prohabilities rather than with
probabilities proportional to the sizes of schools since all eligibles
within schools this small were usually assessed. The procedure that
was used to include schools with grade range changes in the proper
age-group samples was improved for year 04,

The National Assessment household samples for years 03 and 04

“were composed of 104 PSUs, the 52 used in year 02 plus an

additional 32 of the 208 sample PSUs selected in year 02 (chapter
10). The planned sample size wis 2,000 responses per adult package
in each year, : i

Within sample PSt's. 1970 Census Fint Count summary tape
data were used to stratify enumeration districts (EDs) and block
groups (BGs) in years 03 and 01, rather than stratifying census tracts

¢CTst and minor civil divistons (MCDs ) as i years 01 and 02. An SES

index was caletilated for each BG and ED bused on median housing



value, median rent, and the percentage of housing units with
incomplete plumbing facilities. Housing units (HHUs) selected for the
year 02 sample were not resclected for vear 03. Similarly, HUs

- selected for the yvear 02 and 03 saniples were not reselected for the

year (4 sample. The survey weights for cach of the young adult
packages were adjusted to agree with the census proportions for four

" regional sex-hy-race groups.

Donald T. Searls

vt




PREFACE

This monograph is intended to document the sampling designs
and procedures used by the National Assessment of Educational
Progress (NAEP) in the year 02 asesment. A much briefer
description of the yvear 01 sample design appears in appendix ¢ to
NAEP Report 1. 1969-1970 Science: National Results and Hlustra-
tions of Group Comparsons.

This monograph is onganizad in three parts. The project
objectives and other background information are discussed in part
one (chapters 1-3). The details of the year 02 school and househoki
samples are discussed 1 parts two ¢chapters $-8) and three (chapters
9.13). respectively. Parts twoe and three cach contain a general
description discussions of each stage of the dexign, selected response
data. and a discussion of the estimation procedures,

‘The authors are grateful to the National Assessment of Educa-
tionl Progess and to the Rescarch Triange Institute for the
apportunity to work on the sa’nphng aspects of the project. Of the
many statistic~ who have given us personal inspiration, support,
and critictam, must simgde out A, L. Finkner. D). G. Horvitz, and
D. 1. Searls. We also wish to thank Kay M. Rollins and Tiu Bumett
for their editonal and technical assistance,

We hope this document will be useful to those who are interested
in the National Sssessment sampling methodology.

R. Paul Moore
James R. Chromy
W. Todd Rogers

vii
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CHAPTER 1

-OVERVIEW

The National Assessment of Educational Progress (NAEP) is
bastcally a systematic, census-like sdrvey of understandings, skills,
knowledge, and attitudes of young Americans at four age levels, The
assessment - is designed to gather information about the levels of
mastery achieved by populations of Q-year-olds, 13-year-olds, 17-
yvear-olds, and vouny adults aged 26-35 in cach of 10 subject areas
commonly wcluded in local school curriculums, The ultimate goal is
to provide information to both the education community and the lay
public that can be used to improve the educational process.

For a more complete discussion of overall goals, vhjectives, and
programs, the reader is referred to one of the several sources hsted at
the end of this chapter.! ™ New terminology used in this monograph
is explamed in the text and in the glossary.

In the early plannmg stages, NAEP planners recognized the
importance of using probabibity samples, The application of modem
prohability sampling” © s essenual to allow valid statements to be
mutde ithout entire popubittions based on sample data and to atlow the
precision of stich stitements to be evaluated based on sampling errors
computed from the data.

The first assessment, referred to as year 01, was conducted
during 19649, Inschool samples were used for 9., 13-, and 17-year-
olds enrolled in school and a4 household sample was used for young
adults taged 26 to 331 and 17-vear-olds not enrolied in school,” The
sample design was modified so that all states were represented in the
in-school sample for yvear 02, This monograph documents all aspects
of the sample destgn with particular emphasis given to the design for
vear 02, Further adaptations in sample design are almost centain to
oceur, but most aspects of the year 02 design will remain in the
maodel to be used for future assessments,
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CHAPTER 2
DEVELOPMENT OF SAMPLING PLANS

introduction

Nattonal Assessment i viewed by Kampding statisticians as a
sample survey, As such, its planning had many features similar to
thase of other sample aurveys: overall objectives had to be defined to
maintain  consistency  in all aspects of the survey design; the

. populationiss to be observed or measured had to be defined: a

method for selecting and measuring members from this population
hat to he designed: decistons had to be made about what data to
collect, how to collect, otganize, summarize, and analyze the data.
and how to onganize the field work. The necessary degree of
preciston for the prinapal estimates had 1o be considered. The total
cost of the survey had to he planned wathin reasonable bounds,

Relating Survey Objectives to Sample Design

Na single feature of a survey may he developed independently of
the other features, The sample design, in particular, is closely related
to all other features of the survey. The sample design is the method
of selecting the members of the population which are to be
measured. The  lected members 'are the sample. The:method of
selecting a samei c¢an greatly influence the cost of locating and
measuring the membens. In practice. these interdependencies may be
explored_ by planning several alternative survey designs and then
ruling some of the alternatives unfeasible becatise of excessive cost or
hecause they do not adhere to the overall survey objectives. The
feasible methods may be compared on the basis of cost efficiency,
expected precision of estimates, control of bias in the measurement
and estimation processes, or general practicability. Pilot studies at
thix stage of the planning may resolve the more difficuit problems.

The general details of sample survey planning discussed abow
apply 10 the planning of National Assessment, Detaibs and results of
the planning as they relate to the sample design are discussed in this
chapter. .

Reveew of Survex Ohjectives

A few of the objectives of the Natsonal Assessment are listed here
bucausg they directly affect the entire survey plan ardt, in particular,
the sample desgn,

3
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1. Longrange emphasis is to be on assessment of progress in
education.

2. Results should be understandable to the general public,

3. Results should be used to describe the performance of broad
population groups on specific exercises within well-defined
educational objective arcas,

4. New and different methods of collecting data are to be tried.

5. No individual participant should be required to give more
than one hour of his time.

6. The privacy of respondents shnutd be protected to t.e fullest

extent possible.

Fur a thorough discussion of the general objectives af National

Assessment, the reader is reforred to other sources,'”*

In terms of the general survey design, the first objective required
that the study be repeated so that changes over time may be
evaluated. The first complete cycle of National Assessment must
describe the present status of the outcomes of the educational
process and establish a level or “henchmark™ for future comparisuns.

The second objective most directly affected the development of
the specific exercises used in National Assessment and the reporting
of results. The third required that the results be reported by
individual exervise, The plan for summarizing collected data was to
"ok at specaific exercises and to summarize the responses for certain
population groups. No test scores for individual participants were to
be computed. The objective of reporting results by population
groups was a constraint on the sample design since all groups had to
be represented in the sample.

The fourth objective most sertously affected the cost structure of
the field data collection operation. This objective led to many
individually administered exercises. which affected the choice of an
efficient sample design,

The fifth objective meant that each participant could not
respond to all exercises used for his age group since this would
require several hours. This objective necessitated grouping exercises
into packages which could be conveniently administered in one hour.
This objective meant that the sample design should insure a
representative probability sample for each package.

The sixth ohjective influenced the sample, the data collection,
and the data-handling aspects of the survey. In the school sample, all
sampling of individual students was done at tho school, and names of
participants were not removed from the school. In the household
sample and other suppiementary samples, the names were ‘kept on
separate forms and did not appear in connection with the data
collected from a respondent.



Defining Turget Populations

At an early stage of National Assexssment planmng. four age
groups were selected as the target populations: 9-year-olds, 13-year-
olds, 17-vear-olds. and young adults 26 to 35 years of age. Definition
of the target populations by age. rather than by year or grade in
school, 15 one feature of National Assessment that distingnishes it
from most other educational surveys-and offers a particular chatlenge
in sample selection and the organization of field procedures.

The target population in each age group was limited to persons
residing within the 50 states and the District of Columbia. The
oxclusions of certain persons who lived in institutions or who were
handwapped are discussed in more detail later in relation to the
operational aspects of sample selection. ‘

Inual plans were to categorize the population within each age
group into subpopulations-based on region of the country. commu-
nity charactenstics, sex, and socioeconomic status. The four regions
are Nonheast, Southeast, ( entral. and West. The states in each region
are shown below.

NORTHEAST REGION SOUTHEAST REGION

Connectreut Alabama
Delaware Arkansas
District of Columina Florida

Maine | Georgia
Maryland Kentucky
Massachusetts Louisiana

New Hampshire Mississippi
New Jersey North Carolina
New York - South Carolina
Pennsylvania Tennessee
Rhode Island " Virginia

Vermont West Virginia

41}



CENTRAL REGION

WEST REGION

IHinois Alaska
Indiana Arizona
lowa California
Kansas . __ Colorado
Michigan - Hawaii
Minnesota Idaho
Missouri Montana
Nebraska Nevada
North Dakota New Mexico
Ohio Oklahoma
South Dakota Oregon
Wisconsin Texas

L ¢tah

Washington

Wyoming

Four sizes of communities were considered in the planning
stages: large cities (above 180,000 population), urban fringes
(communities adjacent to large cities), middle size cities (25,000 to
180,0001, and rural (below 25,000). )

Subpopulations bhased on socioeconomic status variables (e.g.,
income, education, ethnic, or racial background) were difficult to
definé in such a way that the sthpopulation definitions would he
both meaningful and operationally feasible to apply. Certain guide-
lines were established in the design of the sample:

1. Principal interest was in comparing the low end of the

socioeconomic scale (e.g., the low-income population) with
the remainder of the population,
To have an adequate sample to describe the low end of the
socioeconomic scale, the sample design should attempt to
identify the low socioeconomic subpopulation and should
sample it at a higher rate than the remainder of the
population,

bo

C'veling the Subject Areas

Initially, 10 subject areas were included in the long-range plans
for National Assessment. These areas are Art, Career and Occupation-
al Development, Citizenship, Literature, Mathematics, Music, Read-
ing, Science, Social Studies, and Writing. (Other areas under
consideration may be added in the future.) Within each area,
educational -objectives were developed and then specific exercises
were developed to focus on each objective.

6



Due to the Lirge number of subject areas, objectives within areas,
and exercises within objectives, it became apparent that a complete
survey -overing all 10 subject areas in one year would be an
extremety lange project. Furthermore, the team assembled to
accomplish this task would have to he dishanded after the first
survey and reorgamized several years later to obtain data for making
comparisons. Such a plan, although feasible, had serious drawbacks.
A continuous operation cycling plan involving two or three subject
aress each year was used instead. The basic plan (Table 2-1) has been
revised to put each subject area on a five-year cycle. However,
modifications to the basic cycle are possible as needs for assessment
data change.

‘Table 2-1. Planned Five-Year Cycles for
National Assessment Subject Arcas

Y ear pomber Subject ares
01 (19697 Writing. Science. Citizenship
02 (1970-"1) Reading. Literature
03 (19717 Music. Social Studies
4 (197274 Mathematics, Science
05 (197374 Writing. Career and Occupational Development
06 (197475 Art. Citizenship
07 (1975-76) Reading, Literature
OX (1976.77) Music. Social Studies
M (1977.7X) Mathematies, Scienge
10 (197%-79) Writing. Career and Occupational Development

Packaging the Exercises

One of the primary objectives of National Assessment was (0 try
new methods of collecting data on educational outcomes. These
methods were not to he limited by convenience factors such as ease
of administration and scoring of exervises, Each exercise was to be
designed for a specific objective within a subject arca; for example. a

respondent should not. be hampered on a Science exercise by his

mability to read. As a result of this requirement, the exercises have
many unique features. One immediate consequence of the many
unique features was the need for specially trained personnel to
supervise and administer the exercises and the need ‘for centrally
trained supervisors to maintain uniformity of administration meth-
ods in all parts of the country.

Most exercises are read to the respondents: others require
nterviewer-respondent interaction and specially trained interviewers.



A standard tagesd volee 15 used for group sessions in schools, Some
exercises (e, Science areal can be administered only with special
equipment to closely supervised individuals. In year 01, some of the
Citizenship exercises required two or three specially trained adminis-
trators to observe discussion groups. Other exercises (e.g., Music area
in yvear 031 required the reconding of responses on magnetie tape. As
new subject arcas are introduced m the eyeling plan, other special
features may emernge. ' -

A second primary objective of National Assessment that influ.
enced the methods of data collection was the limitation of individual
participation to one hour or less, but no respondent had to attempt
all the oxercises. Nine-year-olds, 13-yvear-olas, and 17-year-olds
assesseqd in schools completed one package each. For each age group
each year., the exercises were sorted into sets and assembled as 10 or
more packages with each package typically containing a variety of
exercises from all” subject areas assessed that year. For efficient
administration in schools, most’of the exercises which could be
administered to seveml persons at once were packaged as group-
adminstend packages. Those which required individual administra-
tion were called mdwvidually admmnistered packages. The numbers of
packages by age group and by administration type for year 02 are
tlustrated m Table 2.2,

In the household sample, all packages were administered individ-
ually. Adults and out-of-school 17-year-olds were asked to complete
one, two, three, or four assessment packages and were offered a
monetary incentive to compensate them for requiring more than one
hour of their time and to obtain a high cooperation rate.

.
Table 2-2. National Avsessment Packisges
Adminttered to Age Groups. Year (02

Nusiher of Noaver of

Sampled age groap group-sdministered individusily adminiicred
e e Ppuchape e pachages
Schaol sample
9-rcar-olds 9 3
13-vcar-olds 13 2
17-vear-olds 10 3
Houschold sample
7—_\c;|r-nlds - 12
voung adults . - ~ 6
b
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The Need for Probability Sampling

Planning revealed that the objectives of National \ssessment
might_ be met by a complete enumeration survey or by a sample
survey of the target population. The cost of complete enumeration
wouid be tinresonably ligh, Sinee the four target age groups are well
mixed with the general population, the effort reguired  for o
complete enumeration would be compurable to that required for a
decennal census of the total population.

Probability sampling allows nescarchers to collect data from a
small portion of the population and to infer coertam characteristics of
the entire population. ‘That 1s. ¢certamn population averages, totals, or
rmtos may  be estimated  using data collected from a sample.
Furthermore_ if the sampling erroy of the estimate can be estimated
from the data, statements may be made about the precision of the
estimates. Samphing error shows how estimates computed from the
sample may differ from the corresponding population values which
would be obtained from a complete enumeration survey  wiing
wdentical data collection procedures. Nonsampling etrors (e.g...errors
due o nonresponse, recording, processing) are not ref <cted in the
sampling «rror; these erroms can occur even in a complete enumera-
tinn survey.

Because a sample survey myvolves a smatler workload, more

‘attention can be given fo personnel supervision and training, which

may . it fact, reduce the nonsamphing error. Generally, factors such as
cost hmitatton and control of nonsampling error favor a sample
survey over a complete enumeration survey. Other advantages are the
opportunity to collect data over a short period of time and the
opportunity 1o use more specialized techniques because of the
smaller fie! ! foree being traned and supervised.

Nonprot. ility methods for sampling of volunteers or “typical
units”™ chosen by expert judgment are sometimes adequate  for
certain research projects, but they do not aliow valid inferences to be
made about the total population. Because of the National Assess-
ment’s emphisis on deseribing entire  population.. and  specified
subpopulations, no serious consideration was given to nonprobability
sampling methods.

Sample Size

Early in the planning stages, guidelines were needed for sample
size—-the number of respondents required for cach exercise. These
guidelines were based on a reasonable level of precision for key
estimates that would be consistent with long-range objectives for
assessment of progress over time, The sample size should allow

9



sufficiently  precise estimates  to deteet  positive changes in the
performance of a subpopulation on spevific exercises,

Inttial guidelines were based on a simple random samplmg
scheme. When other sampling schemes are used. the sample size
required 10 achieve the same precision 1s generally greater by a factor
called the design offeet.” " Fable 2-3 shows the sample sizes required
to decide comrectly whether a specified change has oceurred over
time or if no improvement oceurred. (Computations in this table
assume stmple random sampling or a desygm effect of one.) The
sample sizes are computed so that decision of change or no change
can be made correctly @ out of 10 times on the average. (A more
detatled iflustration of required sample sizes under varving conditions
appears 1 appendix B.y Based on a sraphical interpolation of data in
Table 2.3, a subpopulation effective sample size of 400 would be
adequate to decide correctly in 9 oul of 10, cases whether or not
positive changes of the following ty pes have oceurred:

N change from .10 to 0.16,

A change from 0.50 to 0.59, or

A change from 0,90 to 0.9 1.

Fable 2-3. Number of Responses Needed Per B aeroise Package
v to Detect Gisen Changes in P-Values 9 Qut of 10 Times

- e e e = —_—

T_—:.{.’..

€ hange 18 - alec® from § ~limated mbrrn(r.-sp-m-s"
e ftosancee 2 nooded for cach «areee**
1] i_ﬁ ta s 879 o
H.N\_m 1.0 164
010 02s X1
0 10106 0 a0
(.S {0 ) 88 1.3
0,530 1 060 s
O M1 O RS 142
0.50100.70 ‘ IN.
.9 1o (1921 }.660
0. w 10 (), ‘)‘ 1as8

* P- due 1 the cshm.m.d pmpumun u! cligibles who would anwwer (hL
axercise correctly.
** The table vidues are for simple random samples of students: o de-
sign effect of one.
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Smee some of the target subpapulations (eg., region and
communmty charactenstiess partition the population into at least four

“groups, LK (100 x b woukd isxe an effective sample size on a -

national bass 10 detect real posttive chamges of the type shown
alvwve. If the desiemn effect were larger than one, a somewhat largoer
sample stze would e requured. Computations such as these led
National \ssesament phmnm\ to constder sample-sizes of 2,000-to
2.500 respondents idequente for vach exerese. If 10 packages were
used for cach age group, the total number of packige responses
woukl be approxmmately 20,000 (2,000 x 10y for the four age
proups, the total number for one year woukl be .lppmmmmoly
SOON 20 000 « |y, ; \

The actutl number of responses differed from this hypothetical
example because the bumbens of packages varied by age group and
beittise the sample design was adapted to the type of exercises
vontamed 11 each package. Aetual figures on planned saniple sizes for
vear 02 are given an padds 2 and 3 as the sample designs ane dise tssendd,
SNummpling Friones R .

To constract i prohabiity sample, planners initially need a list of
sampling  units, referfed to ax a sampling frame or a frame,
Ultinudely, they sldect from the fist a group of assoctated observa-
tional units, I 1t 1+ possible to hist all observational units, the
sampling untts are the observational units: but in most surveys of
human poprdations, it is not feasible to hist.all. 1t 15 much casier to
st school butldings than to list all the students attending classes at
these butldigs. [t is much simpler to list alt household addresses or
focations 1 a county than to list all househoki membens in the
county. If units such as schoot buildings or households are ased as
alternatives to listing afl observational units, it is necessary to have an
assoctation rule which identifies each observational unit with certain
(preferably oner sumphing units. For example, a 9-year-okd may be
assoctated with the school where he negulurly attends classes, and
Mmost persons can e associated with & houschold, depending on the
despgnation of what constitutes membership in a houschold. How-
ever, o few porsons may be excluded from both frames because they

neither 2o to school nor belong to a houschold,

Other economies 1 listing may be achieved by associating
schools or houscholds with wdentifiuble land areas called area
segments. The area segmonts may he cities. counities, or smaller aneas,
If primary samphing units (PSUsp sueh as cities of counties ane

NN



selected (s, frames for the next stage of sampling are needed only
within the selected PSUs. At the final stage of sampling. observation-
gl units for the target populations are hsted for very small
proportions of the total population, For National Assessment. the
observational umits are the paersons i each age group who are eligible,

In the plannmg stages of Nationad Assessment, several chowees of
sampling frames were considered: (1) 4 schoot frame. (21 a houschold
frame. (31 2 miNed hotuschold and sehool frame, and 1) frames based
on other exXintng surveys, ‘

A\ school frame cannot be used to wdentify the yvoung adult (ages
26 to 300 tareet population, Since most states have laws requinng
school enrollment up o some mimmum age, most 9-vear-olds and
13-vear-olds would be enrolled, but a lower proportion of 17-yvear-
olds would be enrcited, Censtus estimates for the 1965 noninstitu-
tional  populatiom enrolled at the begmnmyg of the school year
(Otobery show 9937 for persons 7 ta 9 vears of age, 99,177 for 10
to 13 vears of age.and 93270 for 11 1o 17 years of age.” Fstimates
of pereentazes of enrollees 16-1 2 to 17-1 2 vears of age vary with
the time of the vear. For planming purposes, it was assumesd that 75
1o 8O0 of TT-vear-olds are enrolled.

A botsehold frame can be used to identify’ persons in all four age
groups, Fodentify chizibde resposidents, o roster of occupants by age
must he obtuned for each houschold i the sampie. This process is
called household screening, Based on 1960 population estimates by
age group and assuming a total sample of each age group of 20.000
perasona, 1t would be necessary to sereen oght of every 10,000
households to abtam an adequate number of voung adults. To obtain
the same number of 9-yveir-olds, 1t would be necessary to sereen 50
of every 10,000 houscholds. A high proportion of the field survey
costs assoctated with a houschold survev of this tvpe are screening
costs. The 9., 13-, and 17-vear-olds could be dentified at much less
cost using i ~whool frume. Other economues, such  as  group
admmistration of cortan packages in schools, would further reduce
costs. However, loss of @ large portion of the sample due to lack of
coapernitton Trom state or district sehool admimstration officials was
recognized as o disadvantage: thos, the National Assessment survey

plans mchuded offorts 1o obtin the cooperation of these officials

whenever possible,

The fmal cholees of samphng frames for National Assessment
were a school frame {or 9-yvear-olds. 13-yvear-olds, and 17-year-olds
enrolled i school and a household frame for young adults. No
efforts were planned to locate  the small number of 9- and
1 3-vear-olds not enrolled. Seventeen-year-olds not enrolled were to
be dentificd with the voung adults, but the number of households



-

sereenad was 1o be hinuted to the number required for the young
adult <ample, The definition of out-of-school 17-vear-olds was
expanded to include all persons 16-1 2 1o 18-1 2 yeurs old who were
not enrclled when they were 16:1°2 to 17-1°2 years old: this
definition, which assumed that individual performance on a set of
exercises woukl not change over a year after leaving school, was
expected  to double the number of out-of-school 17 -vear-olds
identified 10 the houschold frame. However, since the total number
of out-of-school 17-yvear-olds 1n the household sample would still be
much smaller than required. other methods of identifying those
persons were considered. The use of other national surveys, such as
the Current Population Survey (¢°PS) conducted by the Bu: aw of
the Cenatia, s i sereening deviee required special procedures to
obtain permission from individuals in the sample to release their
names Lo an outside survey organization, Due to the anticipated poor
results using these procedures, the CPS survey was not used. :

In yeuar 01, no supplemental sampling frames for out-of-school
17-vear-olds were used, As i result, about 300 individuals were
contacted. In vear 02, several alternative sampling framres for
out-of-vhool 17-vearolds were developed and tested: this work 1s
discussed more fully in a separate report,”

Requirements of the Sample Design

As a result of the platning process for National Assessment, a set
of requirements was established for the survey design and the sample
desgmn. '

1. A probability sample of the general population is required for

cach of four age groups: 9-year-olds. 13-year-olds. 17-year-
_olds, and young aduits 26-35 years of age, © .

2, Subpopulations defined by sex. region, community character-
isties,.and socioeconomic Status are 1o be represented in the
samples.

3. The low socioeconomic subpopulition is to be ~amplod at a
higher rate than the remainder of the population.

t. The nspondents in each age group participating in a
particular exervise package are to be a probagbility subsample
of the overall sample of respondents for that age group,

5. The partitionmg of the sample into subsamples for each

package must allow group administration of cegtain packages

and individual administration of others.
6.\ school sampling frame is to be used for 9-\'var-nlda

Li-vear-olds, and 17 -year-olds enrolled in school.

»
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7. A houschold <campling frame is to bhe uwd for voung adulta'
and 17-vear-olds not enrolled in school,

8. Alternative sampling frames used for identifying and assessing
out-of-school 17-year-olds more efficiently are to he studied.

The sampling plans Jdiscussed  in this chapter were used as

gutdelines 1 the daevelopment of thie vear 02 desys for the sehool
sample and the housel okd sample. discussed in parts 2 and 3 of this
monoyraph, -

“
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CHAPTER 3
GENERAL DESCRIPTION, SCHOOL SAMPLE

introduction

This chapter and the nest five chapters deseribe the year 02
school sample design. Chapter 3 yives a general description without
going into the details of the sample design; chapter 4 discusses the
seloction of the primary sampling units (PSUs): chapter 5. the
selection of schools within the PSUs. The selection of students and
the assignment of specifie packages to the students are discussed in
chapter 6. The response rates for states. school districts, schools. and
individual students are summarized in chapter 7. The basic method
used to estimate National Assexsment p-values (proportion answering
an exercise comrectly ) is discussed in chapter 8. )

Target Populations

The school sample is aimed at three of the four National
Assessment age groups: 9-year-olds. 13-yvear-okds, and 17-year-olds.
No other means of sampling is used for 9-year-olds or 13-year-olds:
the use of other frames to sample 17-year-olds who are not enrolled
in school is discugsed in a separate report.’'

The field operation for year 02 was scheduled so that each age
group was assessed during a period of approximately two months.
The 13-vearolds were assessed during October and November.
followed hy 9-year-olds during January and February. and 17-year-
olds in March and April.

The birth date eligibility requirements for students in sample
schools were based on calendar years for 9- and 13-yvear-okis and on a
special vear-long range not coinciding with a calendar year for
17-vear-olds. Table 3-1 shows the survey schedule and the eligible
birth dates. Table 3-2. calculated from data in Table 3-1, shows the

Table 3-1. Definttions of Target Populagions
for the School Sumple, Year 2 ’

_Meexrowp  Swney perind  ligible: blrth dates
9-r car-olds 1-4-71 to 2-26-T1 Cidendar scar 1961
1 v ear-olds 10-12-70 10 12-11-70 Calendar seur 1957

1 7 car-olds 1871 o 3-MLTH 10-1-33 10 9-U-5d4

.
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age ranges that could oceur from application of eligibility eriteria:
the mid-range awe of Qvearolds was 9 vears, 7 months; the
mid-range age of 1d-yvear-olds was 13 vears, -1-1 2 months, and the
micd-range age of 17.yvear-olds was 17 years,

Fable 3-2, Runge of Ages for Fherbies in School Snmpk‘: Year?

Higible age range

Age group :
o  VMinimam Mid-range Marvimon
Yorzar-olds 9 9rare T maow, 1 are 2 mos
Pacar-olds 12vrs 90 2mos. T3sre -0 2mos. T30 - 2 mon
PTayear-olds 16 ars 508 2mos 17 17 vre 7 mos.
The Muiti-Stage Sample Design

One term used to deseribe National  Assessment  sampling s
multi-stage, meaning that the sample was selected in stages. ( Advan-
tages of multi-stage desims, with respect to sampling frame develop-
ment, were pointed out in chapter 2.1 Multistage designs concentrate
or «luster the cample and thus reduce field costs.

Cemstrigeting Samplong Framies

Four stages of sampling may be dentified in the vear 02 school
sample design ¢see Figure 3-1). The principle of selecting sampling
units with probabilities proportional to their sizes or the'r estimated
sizes was used. The primary sampling units (first-stage units) were
geographic land areas consisting of one or mare whole counties. The
116 PSUS selected had probabilities approximately proportional to
ostimated sizes. The size measure was the estimated number of
17-vear-okls 1in each PSU. The same PSUs were used for all three
target age group samples.,

Secondary sampling  units  (second-stage  units) were formed
withm a PSU by grouping several postal zip code areas, This type of
unit was tsed only in the highly populated PSUSs. It was hoped that
the school clustering obtained by forming secondary sampling units
within large PSUs would simplify field procedures and ease the
inconveniences (o the local school systems by reducing the number
of admmistrative units involved. As a imeans of insuring that some
relatively high and some relatively low socioeconomic (SES) areas
would be included in the sample. the secondary sampling units in
most .PSUs were stratified by SES. Two secondary sampling units,
one high SES and one low SES. were selected from each PSU.
Procedures did not guarantee that the same secondary sampling units
would be selected for all three age groups.

16
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y The thind-stage sampling units were schools. For each age group,
‘ a probability sample of schools was selected from the schools in the
secondary sampling unit for that age group. The number of schools

. ' selected was determined by the approximate number of eligible

- students i the age group attending each school: in other words, if

- the schools had very low enroilments, more schools were required to

- \ obtain the prescribed number of students. At least two schools were

- selected from ecach second-stage unit so that no single school would

" be required to supply a iange proportion of the respondents within

- the PSU, This guideline is discussed more fully in chapter 5.

: The fourth-stage sampling units were the students at each school
who were eligible by birth dates. Special procedures were developed
for selecting sample students and for assigning packages either to

. groups of 12 students or to individuals, These procedures insured

- that the students assigned to complete any particular package were a

- probability subsample of all the students selected for the assessment.

Allocating the Sample to States |
A speciad design requirement added in vear 02 insured that all
—stages would be included in the sample for each age. If at least one
PSU 15 selected from each state and 1if an equal number of students
are asseased in cach PSUL the states with low total populations are
allocated a much larger proportion of the total sample than they
waould be 1f the allocation were in proportion to state populations.
Proportional allocation generally produces estimates for the total
population with higher precision. This requirement does not in any
way implyv that the sample in each state should he adequate for
rehuable state estimates, .

Two types of PSUs were defined to meet this special requisrement
and, st the same time, to keep. the allocation of the sample students
tor states more neardy in proportion to state populations. Two-week
PsSUs with a constant student sample size were Used in maost states: a
specially tramed National Assessment district supervisor scheduled a
two-week vsit for each age group and, with two or three locally
employed exercise admmistraiors, completed the selection of the
sample students and administered all individual and group packages
at the sample ~schools. One-week PSUS used in the small population
states were- handled in i similar manner  but were completed in half
the time for hadf as muny students of cach age group.

Planned Sample Size

A total sample size of 2,160 was planned for each individually
admmistered package (sve chapter 29, The precision of estimates for

1%
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group-administered exervises was expected to be lower because of a
higher design effect; therefore, a sample size of 2592 was planned.
Table 3-3 summarizes total sample sizex planned by age group, by
package, and by parkage type. The total for 9-year-olds was 29.808;
for 13-vear-olds, 38.016; for 17-yvear-olds, 30.240: and for all three
Ape frotiges, 9N 61 ‘

7

Table 3-3. Sample Sizes Planned for Age Groups. Year 02

e

Fopeaf Numshey _SPerall Nample Tnowech i *  COueweek PN °

pachage “uf sample  Tadal Sample  Total Sanple  Total
adosinisicrod pachages  sisc sample s amplc sire araple
pachage s pachage ~ire g:rhm- ~isr

Individually 1o

9-year-olds - 260 6480 X o) 10 30
i vedr-olds ] Mieh) 4320 R/1} KT 10 1)
17y ear-olds TN 4320 20 40 10 0
(imup SUANGOINS .

Q-vear-olds M) J.892 2332 h M 12 LOX
1 v ear-olds i3 2392 696 2] 2 {2 156
17-vear-olds 10 2,892 35970 4 230 2 120

* Priman sampling unit.

For each two-week PSU, sample sizes were 20 for each
individually administered package and 21 for each package adminis-
tered to two group sessions of 12 students each. This general plan by
age and type of package is illustrated in Table 3-3. The total planned
sample in a twoweek PSU was 276 for 9-year-olds, 352 for
13-year-olds, 280 for 17-year-okls. and 908 for the three age groups.

In each oneweek PSU . samypde sizes of 10 for each indwvidually
administered package and 12 for each group-administered package
were planned (see ‘Table 3-3). The total planned sample size for ail
age groups was 151, exactly one-half the planned sample size for
each two-week PSU.

The primary sample stratification and selection procedures are
disetissed in detail in chapter {4, which follows,
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CHAPTER 4

P

THE SCHOOL PRIMARY SAMPLE FOR YEAR 02

Introduction

Guidelines for the vear 02 school design tchapter 21 required that
probability samples of subpopulations (9-year-okds, 13-yvear-olds, and
17-vear-olds) enrolled in school be representative of regional,
commumty size, and socioeconomic status characteristics. An addi-
tional requirement was the inclusion of at least one primary sampling
unit (PSU) from each of the 50 states and the Distnict of Columbia,

Meeting all sampling requirements simultaneously necessitated
_-'.pecial"’s:ratiﬁcation and selection procedures. A method of deep
stratification called controlled selection permitted the selection of a
probabnlity  sample from a two-dimensional grid in a way that
satisfied restrictions placed on marginal sample totals. Use of
controlled selection “satisfied the original objectives specified for
National Assessment stratification by first allocating the sample to
major strata based on region. community characteristics, and
sociovconomic factors, Then, the requirement of allocating at least
one PSU to each state could be considered separately as the second
dimension within each region. In practice, some adjustment of the
first allocation to major strata occurred due to rounding-off of the
sample allocated to each state and due to the use of special one-week
PsUs (see chapter 3). Details of these stratification and alloeation
procedures are discussed in the next section. The order of discussion

- does not follow exactly the steps taken in practice since the two

tasks are so closely interrelated. -

The chronological order for constructing and stratifying the
primary sampling frame was as follows:

1. List the counties or similar units, the required population
totals, and the estimated size measures (number of 17-yvear-
oldsy.

Sort the hist by regional strata.

3. Sort the counties by size of community (8SOC) within each
region,

1. Combine the counties, as needed. to form PSUs containing
mmimum populations.

5. Recalculate size measures and caleulate socioeconomic status

(SES) indices by PSUs,

6. Ldentify self-representing PSUs,
7. Define SES substrata within SOC 3 and SOC 4 and sort PSUs

._l';
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by SES withm SOC strata.
8. Sort PSUs by states within major strata.
The final allocation of the sample PSUs to strata and the
selection of the probability sample of PSUs are discussed in the last
two sections of this chaptér,

Constructing the Primary Sampling Frame

By definition, the first stage sampling frame from which the
primary sample was selected is a list of PSUs. Each PSU for the
schoui sample consisted of one or more counties. Every county in
the United States was included in exactly one PSU in the overall list.
Special areas, not politically defined as counties, were also included
and treated as counties: examples of such areas are election districts
in Alaska. panshes in Louisiana, and indepe ndent cities in certain
states.

Changes in the county structure of states occur periodically even
though counties are relatively stable, well-defined units. For the year
02 sample, county lists and area definitions were hased on data from
the 1960 Census of Population and Housing (the 1967 County and
City Data Book). Data collection was scheduled for the 1970-71
school year, but current local area population counts or estimates

were not available: that is, 1960 Census data were the most recent

data that included single year-of-age tabulations by counties. The
1966 estimates were available for total county populations.
Procedures for combining counties into multiple-county units to

" form PSUs were based on consideration of (1) the stratification

critéria, (2) the need to have a sufficiently large population in each
PSU for the within-PSU sample, (3) the need for oversampling the
low SES population within SOC 1 and 2 PSUs, and (1) the need foy
combmning counties to obtain PSU' areas for practical fiekd opera-
tfons,

Combining two or more counties to form some PSUs was
necessary to have a sufficiently large population (at least 50,000) to
allow for selection of 276 9.yecar-olds: 352 13-year-olds, and 280
17-yvear-olds from students enrolled in school (see Table 3-3) and to
allow for error and variation i age distribution. Since the low SES
nopulation was to be oversampled within PSU's classified as SOC 1 or
SOC 2. a larger pool of eligible respondents was required. An
arbitrary minimum PSU size of 100,000 total population was used in
SOCs 1 and 2 to permit low SES oversampling at subsequent stages
of sampling. The total number of PSUs in the sampling frame after
combining cotunties (o0 meet the minimum population reguirements
was 1.180; this may be contrasted with a total of 3,128 counties or

29
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simitar units used as the building blocks for constructing PSUs.
Although many PSUs were single counties or similar units, most
PSUs were multiple-county types, particularly in SOCs 3 and 4.
Stratification criteria affected the choices of counties that copld be
combined to form a PSU'. It was considered desirable to combine

vontiguous counties that were in the same stratum  that is, the same

major SOC stratum and state stratum. When it was not possible to
meet both the “contiguity”™ and the “same stratum' criteria,
contiguous counties within the same state but in different SOC strata
were combined, and. the entire PSU was classified by the lowest SOC
number of any of its counties. For example. if a SOC 2 county was
combined with a SOC 1 county, the entire PSU was classified as a
SOC 1. Stratification by SES was done without difficulty after
counties were combined as PSUs.

In addition to defining each PSU in the sampling frame in terms
of counties. it was necessary to derive two measures for each #SU,
The fint was the eostimated PSU size needed for determining
selection prohabilities or expected sample sizes. and the second was
an SES index to be used for stratification of SOC 3 and 4 PSUs.
Conventionally, the size measure used in sample designs is the
number or the estimated number of persons in the target population
within each PSU; but for random drawing of three age group .
samples. the selection probability had to be fixed at a single value fo..
each PSU. The choices of a single size measure included total
population, number of 13-year-olds. number of 17-yvear-olds, and
certain broader age groups. Experience had shown that the age
distribution of the population, which varies considerably among
counties, could cause difficulties for the within-PSU sampling. The
final and somewhat arbitrary choice—an attempt to recognize hoth
population change factors and age distribution factors—was to
estimate the number of 17-year-olds in each county. First, the 1970
total population was estmated for each county (equation 4.1) hy
linear projection of 1960 Census population counts and published
1966 Census county population data:

66 o 0 '
P 70 P 60 ¢ 10 .‘_,_'l_jp_l._ ERINS
U 6 '
where
1 . . -
Pii O finear projection of 1970 county population of the j-th
‘ county in the i-th region:
"“’ 1966 Census count of the total counts population: and
'JM 1966 Census estimute of the total county populiation.
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Next, the number of 17-year-olds in each county was estimated using
equatien 4.2 to relate the differences in age distribution to regions in
which the PSU was located and to the percentage of urban
population in the PSU:

s ) . 70
where
Si_:' = ostimated size measure (number of 17-vear-olds) for the j-th
county of i-th region:

Rii = proportion of the counts population classified as rural in the
: 1960 Census: and '

U i proportion of the county populition classified as urban in the
' 1960 Censan.

The parameters a; and b; were estimated by applying statistical
regression procedures to 1960 Census data for a sample of counties.
These estimates are shown in Table 4-1. The estimates of numbers of
17-year-olds were somewhat crude since no attempt was made to
project percentage urban from 1960 to 1970, but the result was an
improvement over other available data since the purpose of the
overall projection technique was to get a realistic relative size
measure (S;;) for each county.

Table 41, Parameters Used in Developing PSU Size Measures

Region Todex:is s, bi
Northeast | B 01738 01533
Southeast h 02076 01496
Central 1 01820 01432
West 4 O1IX98 018y

An example of a sampling frame listing for a major «{ratum by
state stratum celi 1s sihown in. Table 4-2. This table shows a »ingle
county PSU and two multiple-county PSUs within stratum number
1613: this number denotes region 1 (West), stratum 6 (SOC 3 high
SES), and state 13 (idaho).



v Bable 4-2. Sampling Frame Within Stratum 461 3*

ph alemal - — I L ap—E EJ) =L

Sl Coumts ( oante - Population — - Percvat Porcestt | otimated
Mumber cude  mame B0 (Ves 1970 fuw SEN wchan 1Tvear-olds
1 I Ada D460 G0 NN JODT 1Y T2 [.oN7 |
2 1 Buannock 49 342 0RO SO0108 140 794 X034
15 Canbou  39% T30 NN 179 00 135,13
4 Bearlake TR 6N SN0 1T 130 102.4
M trankbn X487 KOO0 LS T 430 RRE
6 Oneida 160 1 2T6R 266 OO 23
0 Power 41T 490 S 426 IXO 00 100
I6 (';h\‘!;l 16,121 1000 192333 01 don RRAN

Totdl Y4738 9T S0 99,328 17 SS0 1.682.5

1 16 Bonneslle 36906 ST S3X96 130 Tu7 NYT 9
1 Madison 9417 1200 10T s S 1834

4 Teton 1630 L0 3407 a0 00 637

2 Fremont RATY 94 QKK 242 i 1761
Total 67641 T4 TRO906 160 600 1.3221

* West region, 4 majorstratum, 6 state, 13
*¢ Projected. ’

Aillocation to Regional Strata

The four regional strata defined for sampling purposes corres-
ponded exactly to regional subpopulations -Northeast, Southeast,
Central. and West- defined in chapter 2. Figure -1 shows the
regional strata on an outline map of the United States. Since regions
are one of the major reporting categories in National Assessment, a
decision was reached to allocate the total sample of 108 two-week
PSUs equally to the regions: that i1s. 27 two-week PSUs would be
allocated to each region, Table 1-3 shows the sample allocation, the
population totals. and the estimated measures of size (number of
17-yvear-olds) of the regions. .

For optimum allocation to estimate national values, one would
assume equal within-region variances and allocate the sample in
direct proportion to the size of the regional target populations. Equal
rather than proportional allocation wis chosen to provide maximum

»
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Lable 4-3. Alocation of Tuo-Week PSUs to Regronal Strata

A i e — ———

l'»pdmha dnmtnm- . ‘_ti_n' un\:e_dmnbum — Nuaber of
_ Percent Percest ng-ncvh
Regional 1908 ( covi of tetal # wimated of torat PN o

Nratusm ""!‘;‘".“.‘f“'_____-;"_"_‘“'“'““ L Vovardd” e measare allocated
Noriheast I8.988.756 »u 864,293 R 27
Southeast INTSLS M6l 7K 9YIR JINS »
Central SIRIL AR N N9 433 N A
West - 39 Y6l (68 NN RO AMS Jias Z"
Tum 179,323,178 00K - 3,349,704 LY LE

= Number of 17 -vear-olds in PSUS pnmstui Jrom the 196 Census, !hg

‘1966 county populations, and the adiusted urban-rurad population distri-

hutions.

efficiency for regional compansons and to obtain approximately
equal precision for regional estimates, It was estimated that the
mnanns of nattonal estimates would be increased by a factor of

about 277, .,
Stratification Within Regions

Size of Community (SOC) Strata

Within each regional stratum. the first level of stratification was
related 10 size of community (SOC). Four SOC' strata were defined
and used to classify entire counties since the PSUs were to be cither
single counties or multiplecounty units.

The four classification rules, given below, rly heavily on
standard Metropolitan Statistical Areas (SMSAs), which are special
statistical tabulation areas defined by the Bureau of the Census for
studying metropolitan problems.

SOC 1 Includes all counties containing a central city with a

population of 180,000 or more.

SOC 2 Includes all counties in the same SMSA as a SOC 1
vuum,\'.

SO 3 Ineludes all counties not included in SOC 1 or SOC 2 that
are cither a part of an SMSA or that contain at least one
aty with a 1960 population of 25,000 or more.

SOC 4 Includes all counties not included in SOC 1, 2, or 3.

SOC 1. basically the lange<ity stratum, also contains other areas in
the county: all counties in SOC 1 are part of some SMSA. Typically,
the SMSA contains (1) at feast one central city of 50,000 or more

-
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population; (2) the county containing this city; and (3) in many
cases, one or more adjacent metropolitan counties near the large
central iy, SOC 2 containe counties of this type—that is, those
adjacent to the county containing the large central city. SOC 3 is
composed  of counties contaiming cities of 25,000 to 180,000
pnpuhmun prlus mij.u ent counties belongg to the same SMSAs as
these cities. TheTeRgumnne- 3 1ose with no city as large as
25 000 ami wi KotRelong to an SMSA ‘were included in SOC 4.
One prot #' 1n the New Engdland states, where NMSAs are
defined by ¢ fuch are smaller than counties. These official
definitions «d jse parts of the same county to be included in
different SMSNs of one part within an SMSA and another part
outside an SMS.A. To avoid this problem, if any part of a county was
in an SMSA, the entire county was considered an SMSA county.
Within the regions, the probability of selection for each PSU was
approximately proportional to the PSU size measure. This probabil-
ity of*selection can more conveniently be considered as an expected
sample size in repeatett sampling. The preliminary expected sample
size for cach PSU was computed as 27 times the PSU size measure,
divided by the sum of the size measures for all PSUs in the region.
Within SOC 1, some PSUs were so large that the expected sample size
equaled or exceeded one; these PSUs, classified as self-representing
strata, were automatically selected. After the expected sample size
was rounded to an integer. the within-PSU sample was set at the
equivalent of one, two, or more PSUs. Table 4-1 lists the self-repre-

Fable 44. Scif-representing PSUs and Expevted Sample Sizes

——— s e ————— -
= ———=—p 0y —_—

Faprcted cample «ire tinal sllocation
Region and "N ima-wech PN W Na.of P8 o Werke PNE

Northeast

District of Columbis 0,435 1 {

New York, NOY. 1894 4 2

Philadelphis Counts, Pg (L.98S ! 2
Central

Cook County, H} 2670 1 2

Wi ne County. Mich. 1.20K% i 2
Wt

Los Angeles County, Calil 1.7%0 K} b
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Csenting strata and shows the nitial and final sample allocations to
" these strata. Phuladelphia County, Pennsyivania, was only slightly less

than one: and the District of Columbna was classed as self-represent-
ing due to the adl-state requirement. The Southeast region had none.

Soctoecononiie Stalus i SEN» Strata

sampling a4 greater proportion of the low than of the high
sacioeconomic | status (SES)  population referred to as over-
sampling  to permit reporting of estimates for subpopulations on the
lower extreme of the SES scale was established as an objective in the
enrly planning stages of National Assessment. If the general popula-
tian could be ne ath sorted into two groups, low SES and high SES.
the technical sampling problem for meeting this objective could be
easily resolved, The real situation existing in the US, population did
not allow for such simple resolution.

The PSUs. which are usually enunties, vary considerably in the
proportion of the population which can be identified as low SES; but
almost every PSU contains some. Most secondary sampling units,
local arcas within a PSU, contamn some persans in each SES category.
Within schools, the third-stage sampling umts, it woukd seem possible
to dentify students as either low SES or high SES; it this process
requtres gathenng information from school records, from teachers, or
from the student himself. In year 01, many counselors and teachers
would not clasify students within schools as low or as high SES on a
refative scile based on judgment: in some cases, asking for the school
staff to perform this task may have affected the willingness of
schools to cooperate in National Assessment.

For the year 02 sample, planners decided to  classify  the
population by SES at one of two stages: at the PSU stage or at the
within-PSU stage. The first method was useful for relatively small
PSUs in SOC strata 3 and 4. In SOC strata 1 and 2, more data were
availible. s0 schools within PSUs could be grouped into high and low
SEs anas. The PSUs of SOC 1 and 2 were more intemally
heterogeneous (n terms of SENY than the PSU s of SOC 3 and 4: this
factor also mfluenced the approach used to oversample the low SES
population.

The vanablee selected to identify low SES at the PSU stage was

copercentage of the population caming less than $3,000 a year.™”

Table 1-5 shows the range of this vanable within each SOC
substratum of ecach regonal stratum. The wide ranges in SOCs 3 and
I indicated that stratification and disproportionate sampling rates at
the PSU stage would mclude more low SES persons in the sample
than proportionate sampling wottld.

“County data from the 1960 Cenaus



Fable 5. Varation i SES Indes for PPSU by SOC Stratum

Numbyr of Peroent of familicn

Rrg:::ad st vim ‘ rmk“th_a\_l,im‘_ -
samplmy fr sonc \ininwm Aavinum Range
Nerghieast
SOK | : i4 0o R AR
S 2 AR 48 iv 4 119
NSO 1) {4 R RS
NMX 3 07 ' ~q - T A
Sarutheand
SMX 14 {2 i1 4l INy
S N iy til'N N <
NN 12 12 i 2 0
NK 4 : Jun 176 16 30 O
€ entrad ,
NN i) 4 {th Y i1 n
SO 2 n ~2 NIE) 13-
SN 10} TR 12N s
A % (W 2" 133 T 44
W ot
NN ) N 1as 2 A Y 17t
Sx 2 13 Ly H) 6 170
NN i 0" N T iy &
NH 3 1in 119 6O N MY

In applving disproportionate rather than proportionate samplhing
rates, same Mcfedase it vanance of the aregate estimates— estimates
for combmed low and high SES subpopulations  was expected. This
INeTetse I varance is a functon of two factors: (1) the portion of
the popukition oversampled (sampled at o higher than proportionate
rated, and (24 the relativie rate of ovensampling (the ratio of the
higher than proportionate sampling rate to the lower than propor-
tionate smphing rate). Table 16 shows the effects of these two
factors on variinees, A~ hown, the increase in vanance teg,. 1.015¢
may be munimized by Keegnng the ratio of samphing rates ¢1.5:1) low
and by ovensamphing either 4 very small portion (0,11 or a very large
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- Table 4-8. Increase in Vartance of Aggregate batimates®
Due to Oversamphng 1 ow SES Stratum

s - m—— | — i s — v e e ——— e e

——y o e 4 s mmmim

Praportion of Ratio of campling ratee®*

pupelation 141 2 1504 Y
L merampbed 0000 L
1 1S 1 48 ] OX} 1120
2 102? f ONO 1 144 1.213
) ] 018 1108 j.iN0 1250
3 L O3 1120 1.216 1.320
A 1 o2 P 128 1228 1.3}
Ry 1 030 (N | 21 1.3
7 [ 0ls 1108 1INy 1.280
~ 127 1 O8O 1144 1213
9

1A 1 A4S 1.0X1] 1.120

* Aggregate estimates for population groupsirrespecing of SES.
segmpline rate for oversampled portion disided by samphing rate for
remuaniin portion,

portion (.91 of the population. The largest variance would oceur if
the population was divided into two equal groups (0.5 and 0.5 and
if one group was sampled at a much higher rate than the other.

Overampling  of the low SES causes the segment of the
population mcluded 1in the remaiming SESs to be sampled at a lower
rate than they would be with proportionate sampling. Table 1.7
shows how both sampling rates would he affected by varying the
portion of the population oversampled at a rgte of 1.5:1 0r 2.0:1. If
the portion ovenampled was minimized (0.2 or less), the sampling
rate for the low SES could be greatly increased without drastically
reducing the samphing rate in the remaining strata. Conversely, if the
portion oversampled was high (0.8 or more), the sampling rate for
the low SES could be only slightly increased: and the remamnder
wotikd be sampled at a sharply reduced rate,

The results in Tables 1-6 and 3-7 led to the decision that, at the
PSU stage, the low SES oversampled should be limited to 2077 of the
total population within SOCs 3 and 4 and that the oversampling rate
should be 2:1 or less. The exact limits for these two could not be
precisely. controfled since each stratum consisted of whole counties
and the final allocation of sample PSUs to SOC strata had to he
intoegers,
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Table 47, Ravos of Pisproportionate to Proportionate Samphing Rates
W hen Part of the Popul.ation s Ohvetsampled

Natm of camepling i

Propastion of . i e -

pepalatien 144 N

mereampled K, K K, R R, K K, K
1 141 a3 12 21
N 1 i I 67 N1
: . I £\ (I ) =
4 P2~ a3 143 ~1
'y (L) Nt IR o
" I 1s =" 128 02
h I 4 [.IN 89
N 1o° ~1 1t A
9 1ol A8 1.us R

*R ‘ R.where R l wamphng rate apphed to oversampled portion.
R,y samphog rate apphied to remaining poartion and

R average samphing rate. or rate that would gpply
to total population under proportional aliocation.

State Strata

A spectad allstate requirement  that cach state be included i the
sample was placed on the year 02 wehool sample design. The use of
one-week PSUs 10 mamtam a more nearly proportional allocation of
the sample to states was diseussed i chapter 3.

Disproportionate sampling bad to be done, particularly for
certiain very low-population states, to permit the use of states as
strata, The estimated effects on the vanances of regional estimates
are fairly mmor. as shown in Table -8, For certain subpopulation
estimates. reduced varances cannot be. claimed as a result of the
disproportionate allocations either because state estimates were not
required of because the vear 02 sample sizes would not provide even
minimally precise estimates for most states,

The use of one-week  PSUs in certain small-population states
necessitiated mereasing the prmary sample size from 108 two-week
PSUS o total of 116 PSUS (200 two-week and 16 one-week). The
total numiber of weeks of work was held at a constant 216.

Final Allocation of Sampie to Within-Region Strata

Witln regiondl strata, the allocaaon of PSUs to SOC and state
strta wis ta be approsmately proportional to the aggregate stratum

32
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‘Table 4-8. Increiase in Variance of Regional Estimates
Due ta Disproportionate Allocations to States A
~ o o Fffet of
Region L DNumber o PSUs divproportionate
L 2-‘25_ L f-weeh _ sl allogntion*
“Northeast 2 6 104591
Southeast » 0 101891
Central o ‘ ) 102531
West N X 1.03587
_ Toudd 100 6

¢ Ratio of variance for regronal estimates using the vear (02 allocation to
sates 1o the variance that would be obtained with proportional alloca-
tion of the sample to cach state.

size measures, However, some small-population states and portions of
SOC's 3 and 4, identified as low SES, had to be sampled at a higher
than proportional rate. The initial allocations were proportional to
stratum size measures. Subsequently, several small-population states
were designated as one-week PSU states, the number of sample PSUs
for the region was recalculated, and the allocations to SOC and state
strata were adjusted to fixed integer values. To determine the final
allocations to cells of the state by major stratum array (the eight

major strata listed in ‘Table 1-9), the initial allocations were revised in
an iterative manner.

Table 4-9. Major Within-Region Strata

—_—

Major |

dratum W ithin-region definition
sumber
1 SOC 1. self-representing PSUs
2 SOC 1. sumpled PSUs
K SOC 2. self-representing PSUs
4 SOC 2. sampled PSUs
5 SOC 3. low SES PSUs
6 SOC 3. high SES PSUs -
7 SOC 4. low SES PSUs

X SOC 4. high SES PSUs
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The within-region stratum definitions for eight major strata are
shown in Table 1.9, Steatam 1, defined as <SOC 1, self-represent-
ing.” was present in all regons except the Southeast; strata 2, 4, H. 6.
7. and 8 occurred in all four regions; stratum 3, defined as *"SOC 2,
self-representing,” was an empty stratum in all regions,

The number of PSUs in the sampling frame are shown in Table
116 for vach magor stratum of the four regions. Tables 411, 3-12,

Table 4-10. Number of PSUs in Sumphing f-rame

Reginaal R Major stratum® §atal
sratem ror 4 8 e v K
Northeast 1 it AR IR 47 1 b 173
Southoast .- 13 12 N 4 il 2w JiIX
Centr.:d N IN AR 26 I8 r 1940 17y
W ¢t i » 13 i A X) %) B
Total 6 63 71 9% 246 19 73 LIN0

* Stratum ¥ was empis for all regrons,

Vable 4-11. £ stmated 17-Yeur-Olds tor the Northeast Region, 1970

“ate R, _“‘i“ Mratam® e e i —m—— § otal
wraws 1 2 4 g d B *

{ onn. . .- - -- 47.667 - LIRS 39,08
el -- .- .- -- 6073 1y 490 X9Q
DC [4.311% .- .- - .- .- -- 13.313
Mamne -- -- . I ) 174 S Sy e
Md -- 23590 T S.86d IX6TE AN S Y 62 NSS
M - 200150 31.19) 668 {678 o a6l K748
N\ H - " . .- TN . 3.673 11,652
NJ -- .1 8 S0 45046 - 10223 116,264
NY 128156 S9N SL1Y 101 lo6d) - 23778 M3 Ak
Pa. LTINS 24472 42849 1IN SIN VT4 648 ledde (XTI
R1 .- 9412 .. 1,33 226 .- (.39 144w
Vi .- -- - }.ARN - 1056 4.515_ _?-,"_'_‘f"

Total  1TLINT 182,693 178,730 2,044 214579 16607 NOISS A6 M3

¢ Stratum Iwisemp v
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‘Fable $-12. | strmated 17-Year-Olds for the Southeast Legon, 1970

T T e T IS S o e ————

Sitgie L . “"?'_ff.“?:_ A fatanl
strstwm 2 4 . A.‘ o [ b 1
Al 16.747 -- 10429 10928 031 M489 o480
Ark .- -- Ut 4TS Saud InIes 0700
R tl 3068 .. .- $1.41t .- 24759 107433
Gia 16,317 61770 26 IN2Y L8 A Y X184
S TOAX" .. LG TLLTER K23 2748) S9UIR6
fa Yol TN 2186 ed3d9  1633 26319 6599
} Mise - - 474 TKTTORTAY AT 488
N\ ¢ 62 .- 6TUN 24300 To6eN SO 96,993
) 8¢ - - - 23960 267 2R 993
fenn F1.628 .- S99 QAN LT 238 TN
Va DR RD N TR U I | ) B (] A3 . XYY XI97%
1L .- 1901 - 9.173 - 19.794 286X
Total I21.20 42708 J1.76d 203K21 alise 327139 795913

* Srrgta boand Vwere empty

Lable +13. | <Lmated 17-Y car-Obds for the Centraal Regron, 1970

VMajor st lum®

st e e e e i i mes e 4 eeme s — e — | etal
dsatum 1 2 i} b ] -"______'_0‘__"_:_ ‘ L

fit TXIAR ] . PR 2 6Ix 24006 10T 81D 169520
fird .- P40 $4ns T 6l 266N . 249N KLY
Forw g - 007 . =0 11710 RS IRNIY M4
N.ins ST S R T OO I TY R IR Y R T | Rl DR R
Mih W TUTYA 22620 1983 Wk 29,128 136687
Minn .- f938) S8 1434 SR S9N INDSe STa
Mo .. IS 79T Sk T IRD .- 1787 el 73.77X
Nehr - UL T LIty .26 2O8s 0187 23
Sk . -- . 923 1N uel) 859 N0
Ohie . ST AL 2N V6N 1A 13T L0 TeS N3
S 1Yk - - . -- 2D S 495 4014 11290
Wi . (4805 4167 2X86 243060 981 20576 67781

. i ——— ——— o= —— e - —mea -

Tt l P36 114 I 3T SNR06 WWRID [T J0SSK 2K SIX K794

*OQtratum Vs ey
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$4-13, and $-11 <how the size measures for eich region in a state by
major  stratum  array. An example  of the mitial proporiional
allocation for the West 1s shown in Table $-15. The eell values in the
table were caleulited proportionate to the cell size measures shown
m Table §-1 14,

fable 414, Fotimated 7-Y car-Olds for the West Region, 1970

State - otal

oratusn 1 2 4 b ] = ]

ALtoht .- - -- - 178N - LUK 506
\niz -- iR -- -- -- QLONS 64513 39 23y
Calit PN TS2IX 12,4790 2012 1036 .- MEXUEIRE DRI
C ol -- T420 10,771 2911 167 .- TO00 11XV
H.iw i TEIAS & S -- 458 - 1).697
ld.uhe . . -- .09 G R R A
Mont - -- -- - L A 6,694 12296
N - .- .- 6,782 -- 1,777 K.549
AR [3Y = T | R 27290 206K 1LETY ASdL 1TaW
Ol .- 17087 - T49 0 LOKG SHX O 1OXTY 4012
Orey - 200 2818 - 6961 . 14.367 35,247
fevas “ioved Tt 2eall 22INY fuggr 39 RKT IX7.659
[ 1sh - T4 el - 49 .. 4157 17,490
W ih -- 0,718 SN . 11781 - 13,663 32047
Wio . - -- 2A6d - R L R Y |
Total  TI2280 286,976 0,38 32206 IN120 32X K JINTST NO2 (NS

*ONtrtum 3w empisy

The next task i allocating the sample among strata was to
examine the allocation of two-week PSUs that each state would he
espected to receve given the mitial allocation, On the basis of the
initial allocation entries, the states which were to be allocated a
single oneaveek PSU were sdentified . In most cases, states designated
for onesweek PSUs had an expectation of less than one-half of a PSUL
For example, in the West, the one-week PSU states were identified
from fable $-10 as Alnka, Hawan, Idaho, Montana, Nevada, New
Mexico, Utah, and Wyoming, A total of six states were designated as
o ek PSU stiates i the Northeast, none in the Southeast, and
two 1 the Central, Since two one-week PSUs were considered the
oguivalent of one two-week PSU for sample allocation purposes, the
131t tal Weeps: from 297 to 30 PSUs in the

Allocations Hycresed

A6



Table &18. Trutial Primary Sample Allocation for the West Region

- e - —at e — ——

Majur oiratam®

Neate — . — Total
wratww 12 4 5 & ’ 5

Alaska - .- - -- {1 080 R R A R
Aris. - 0 690 -- .- .- 0070 0223 0983
Calit. 3780 25389 0420 0074 3388 .- O.8M 11120
Colo. -- 0250 0363 0098 0174 - 0258 1 131
Hawan .- 0.348 -- - 0083 - - 0428
fdaho e - - -- 0155 -- 0.287 0418
Mont - -- - - 0189 - a8 0414
Ny -- . - - 22X -- 0060 028X
N \Men - 0159 . oMY 0100 0040 0187 0378
Okl - 0SI .o 0261 0087 0170 0366 1432
Oreg. 0277 0ONS o 023 .. 0490 1IX6
Tevn -- 178 0230 0Rv6 0747 0673 1006 631X
Utah - 0230 0053 - 0144 .- 0130  (Q.388
Wish -- 0697 {1195 - 0.397 - 0460 }.782
Who .- . - A 0096 - 0081 0177

Total 170 X651 1360 1421 6065 0453 4672 27002

-

¢ Stratum I wis empiy. ,

Northeast. from 27 to 28 in the Centrai, and from 27 to 31 in the
West.

Next, the allocations to SOC. SES, and state margins were
determined as fixed integer values. Table 4-16 shows the allocation
of PSUs to SOC strata. The allocation of the sample PSUs to SOC
strata was hased on a proportional-to-size-of-stratum rule. The size
measure used n making this allocation was the projected number of
17-year-olds. The alloation 1s shown in terms of the total number of
PSUs. which includes hoth two-week and one-week PSUs. The final

- allocations to SOC strata within regions are roughly in proportion to

the estimated numbers of 17-yearlds (see Table 4-16).

fable 4-17 shows actual allocation of the sample to the two SES
strata within SOC strata 3 ad 4 of each region, The final allocations
to the low SES portion were determined such that the oversampling
was effected but the final allocations were generally not allowed to
exceed twice the values of the initial proportional allocations. The
high SES allocations were determined hy subtracting the low SES
allocations from the SOC stratum allocations shown in Table 4-16.
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Table $-16. Primars Sample Allocation to SOC Strata

—reee—

Refinn 197 Percent (nicial Fimal Percemt of
aad edlimatrd of Rocation® Becation®* final
SN 1 T-scar-olds totel allacation

Northeast

SOC | 124,080 173 10.067 it 6.7
SOC 2 1787} 0.2 S 48X 6 0.0
SOC ? 366,623 0.7 8.J83 9 100
SOC 4 102887 118 31.1958 4 13.3
Total X699 {100 37.003 0 100.0

Southeust

SOC 1 121.31% 182 $.100 4 14X
six 2 32,79 a4 '} 446 b 7.4
SOC ? 245,587 0.7 K299 ] M6
SOC 4 89 205 45.7 [3.155 R 4.2
Total ORI (N0 27.000 A X0

Central )

SO 112,688 548 960 10 187

SOC? NX. K6 10§ Y 31 107

SOC 3 LR LT M9 671X 7 250

SOC 4 259,106 293 T 988 N N6

Total X943 1000 27.460) N 100.0

West
- SO . 369287 461 12.431 i3 414

SO 1,387 S0 1.360 2 6.3

SOC 3 ARLIRR T h 7 SK6 Y N0

SOC ¢ §67.065 M K 628 E N

Total ROLOES  100.0 o0 R} 1000

CULS. total

SOC | 1127348 17 36 19X N 2N

SOC 2 477 10.4 1991 R 112

SOC 2} 9863182 xS H)XKG kR x4

SOC 4 YIN, 2583 Ny AR R 76

Total L0704 1000 g o0s ile 100

* Twa-week PSU
2 Al PSUS(onc-week and two-weeks.




Table 4-17. Allocation to SES Strata, SOC Yand 4

—

197 . Ratia of SES SR,
Neratum exgimated ﬁ::::-_ ﬁ:::. . to
-vear-alds sverage M SR
Northeast _
SOC 3, low SES 8204 1616 3 1.71
SOC 3. high SES 214579 6.667 ) 083
SOC 4. low SES 16,602 0.56 I 1.58
SOC 4. high SES 86255 2679 3 (.89
Southcast
SOC 3 low SES 41,764 1.411 2 i.47
SOC 3. high SES 203,823 6 .X8X 6 0.90
SOC 4. low SES 62086 209 31 145
SOC 4, high SES 32743 11.056 10 0.92
Central - :
SOC 1 low SES 3932 1.2 2 1.87
SOC 3, high SES  179.004 $496 h 0.87
SOC 4. low SES  HLASK 1.248 2 1.60
SOC 4. high SES 2INAN 6710 6O (RY
West
SOC 1. tow SES 12216 141 2 1.19
SOC 3. high SES 183,120 6168 7 .96
SOC 4. tow SES  2K.30K 0.953 2 1.69
SOC 4, high SES 138,787 4.672 h () 86

* Two-week PSUs.
** Allocation in this column is on the basis of total PSUs which in-
clude some one-week and some two-weeck PSUs.
s2¢ These factons areexpressed as R, -Rund R+ R in Table 4-7.
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Fable 4-18. Summuary of Deagn Factors Related to
Low SES Oversampling

Repiun l'tn'l:ﬂil'l o
and popul stion in
M faw SES rstum
Northedst
SOC 3 th jus
b8 G 016l
Su('nhc.m
S(X 1 i1 o
SN 4 () L)
Central
SOC R .IN2
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Tuble $19. Sample Allocation 1o State Strata. Year 02

Final
Region astial allocation | Region Ieicisl
and 'dlutllinﬂ No.  Whe, und allec ation
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NS 1ol ] 2 NC INT
\NY 9 1IN 9 2 SC. I S
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The Tast column in Table 4-17 shows the ratios of SES-stratum
sampling rates to proportional sampling rates; these ratios varied
fram 1.19 to 1.71 for the low SES strata and from 0.83 to 0.96 for
the high SES strata. )

Table 4-18 summarizes the SES-related sample design factors.
The prpportion of the population oversampled in SOCs 3 and 4

. ranged from 0.157 to 0.195. The rate of oversampling, shown in the

second cdlumn, ranged from 1.24 to 2.06. The estimated effect of

. disproportianate sampling on the variances of aggregate estimates is

shown in the last column. In no cese was the increase of variances
estimated to be more than 9%,

The final allocations to state strata, shown in Table 4-19, are
approximately proportional to the initial allocations to states. Most
of the deviations from proportional allocation were due to rounding
to integer values.

The initial cell allocations were adjusted in an iterative manner
until the cell values shown in Tables 1-20, 4-21, 4-22, and 4.23 were
obtained. The cell values are the expected PSU sample sizes in
repeated sampling. The expected sample sizes in the body of these

Table 4-20. Finai Primary Saumple Allocation for the Northeast Region

Sade Eapected cample sises by major siratum? ::‘:" Werks
. _Fspected cample Jiee by majer wratem® e

rstum 1 2 4 s . 2/ E - '::
Conn. - . - - 090 . 0040 1 )
Del. e .a .- - 0633 0.X0 0.167 i 1
DC. 1.060 . .- - -- - - i I
Maine .- -- - 0300 0146 0275 ‘0276 i 1
Md. - 0758 0253 0233 0487 0127 0.146 2 2
Maise. . 0.67) 1389 0358 0418 - 0.063 3 2
NGH - - a - 0.599 -- (1401 H H
-NJ. - G170} 093 0236 0959 - 0.1x4 k] 2
NY. J.000 1303 1747 0600 0.75% - 049 9 2
P 1000 0809 1.5XY 0837 0917 0225 0.6 6 2
RI1 e 0.6 s 0.142 0.1 . 0073 H |
Vit. .- - -- 0.304 -- 6170 0.526 ] {

Total 6000 SO000 6.000 3000 6000 1.000 3000

4 Stratum I wasempty.

£
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Table 4-21. 1104l Primary Sample Alocytion for the Southeast Region

=T - \
“ate I spected sample ses by majur sirstom® Tatel  Wewds
otratum 2 4 & . L] . Pals e
. . L allocsted PN
Ala {151} -- D80 0278 g 0682 h 2
Ark. -- . Ville MK 1176 0 W0 | 2
Ha }.2ax -- -- 1066 -~ 067 1 2
G, 0603 0N po6e?  087Y 0ndT 4272 i 2
Ky a3 .. 008) 03 0% 0N 2 2
fa 029 US04 0l n.&& M 2
Miss. -- - 9271 0288 096 0508 2 M
NC 027} - N6 06K 02X jd62 3} N
S~ . .- .- BY 027 0N N2 2
Tenn 042 - 0296 OXIS 0605 0Xed N\ N
Vi Xl 1IXY 0 09 - 163 ) 2
WAs . 01" - 038 . asm N2
Total 4000 2000 2000 6000 310 TIEL LU

———— -

* Strata | and Ywere empty

fable $-22. Final Primary Sumple Allocation for the Central Region

T T e - —_—

e t spected ample sizes b major Lratem® fotal  Werhs
ratum 1 2 4 s o - » .‘::'“:4 'f:
i VK -- 0678 016 0878 00l 0614 s 2
Ind - ARSI 0T oMy - Y 2 2
fowd e OORK . 0286 0¥ 00K 032 i 2
N.ans e 0239 010X 0047 06 D0 081 } ]
Mich FONG IO 0TS s 101 .. 067X 3 2
Minn - D6H 028 019 0173 023 058 b d
VMo - 128 0167 0441 - 071 03N 3 2
- Nebr. e DRS00 M 0188 0 W 1 2
N Dak .- .- - 1Y 0301 0 0 ds 1 {
Ohio - 20 0739 0IKY ONY 0044 0K s ]
S Duk - .- .- - 17T DSIK 0 WS { |
Wis. - 035 0149 0146 0710 00N 0 S0X 2 2

Tt JO0 6NN TG 2000 S0 20 6 (X0

L]
.3

* Stratum 3w gs empiy
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Fable 423, 1 ingl Pomany Sample Allocation for the W et Repion

i m — e e s i s = e m— et ma—— - e e e - el e C————

Ntate t vpevted sample vizes by major diratum® :,::" Werks
L3
-3 e T e PN
Alaska - .- . pm . RN ! !
ENTY; o0 Tie - e A SO0 P4 ! N
Calit M 2 INY 0 S6T O 2 61 - s 10 2
Colo - X 04T Ve Y . DL ! 2
Hawan - ON6K .. -0 - . | 1
ldaho - .- - L ) e R | H
Maont - .- .- .- 0 4x2 - 8x i H
Ny . . .- - HE 1} S fy {94 ! |
N Mes - DK o DN 0143 013X 022 i 1
Ohla - DT L AND 0070 046l 0258 A 2
Orep - 0N 0122 . OIS . 0 i 2
Tevas : T4 038 106 08W) 1241 039X tr ?
L tah - 04T 01 . DS L I P i
Wash - DR D6 - 0w L D41 N 2
Wio . - .- - 08 - 4V ! 1

I’uu} 000 9000 2000 2000 To00 2000 S 1

* Stratum U was empty

tables add to the mteger allocation for states and for major strata
within regions. Companng the values in Table 4-23 with the initial
allocation calculated (Table 4-15) shows the allocations for the West
are approximately proportional. The effects of oversamphing low SES
within SOC 3 and SOC 4 and the effects of oversampling a number
of small population states are evident.

Selection of the Probability Semple of PSUs

‘The next step, after constructing the sampling frame and setting
the expected sample allocations (Tables $-20, 421, 4-22, and 4-23),
wits 1o seleet the actual sample of PSUs. The seleciion required two
steps: 1) the controlled selwtion of a sample pattern: and (2) the
selection of the ample PSUs, @ven the solected  pattern, with
probabilities proportional to size.,

Controlled Seteetion of the Sumple Pattern
Fxecution of the two steps s discussed using the West for

R
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illustration. Table 123 shows the expected sample size for the Wesy
for each mayor stratum by state stratum cell. The eqtivalent of four
self-reprosenting PSUS wore allocated on g certainty basis to Los
Angeles County cTable £-6), Controlled selection msunsd that the
actual sample allocation to any cell was within one of the »xpected
vialues shown i Table $.23 This meant  that  the minimam
allocations shown i Fable 8224 could e anatired for cells having
expetted sample sizes greater than or equal to one, Six cells, each
with minmmum allocation greater than zero, accounted for 12 PSUs;
the other 19 PNUs were allocated to the eells using the probabilitios
shown in Table 125 (Note that the entries i Table 1-:25 may he
added to the entnies in Pable 1221 10 obtam those in Table 123,

Pable 4-24, Mnmum Cell Mlocattons for the West Regian

~ate Mape dratom® [P
sratom i M 4 4 6 - ]

Alashog . .- -- - ] .. ] 4]
At/ . 0 .- . . ] ] t
€ alit 4 2 i " 2 .- 1t \
{ olo -- 1 ) 1] {4 - 0 1]
Haw.an . ‘) . . t - .. ]
1d.aha . .- . u . 1] ]
\ont .- .. .- . 1) -- 1] u
Ney - .. .- - 1] .- 0 0
N Men - §) . 0 1) 7] t i)
Ok Ls . {1 - {1 3] 1] u i1
Oreyp . { §] - 1 .- {1 (4]
Tewas . 2 i 1 i} i 1] 4
{ t.sh . i {1 - 1) . 1] ]
W.irh - {1 11 - {1 .- ) 1
Wio . .- .- . | - 1 0
Foad 4 4 a | 2 ! T 12

* Qrratum Tw g cmpis

A probahihity samphing techmique called controlled selection was
used to allocate the 19 PSUs. This was done by constructing a set of
allocations or patterns and assygming probabifities to these patterns to
meet two regquirements: (1) each pattern mast salisfy  certamn
row total and columntotyl constraints exactly: and (2) in repeated
ampling of the patterns, the overall probability of including any

 HY



Table 428, Prohabilities of Increasing Mimmmum Cell Allocatuons
by One PSLU L Wedt
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particular coell mint agree with the prohabilities shown in Table 4-25.
Even though the allocations to cells are done on a probability hasis,
the row and column totals are controlled for all possible pattems:
that i~. the number of ample PSUs in cach state and in each SOC
stratum are held constant for all sample patterns and thus are not
stilnect to sampling varations,

Thirty-three pattemns which satisfied the abhove two constriints
were constructed. These patterns are shown in appendix . The row
and column ample totals are the same for each of the 33 patterns.
Table 126 shows the probatulity  of selection assigmed 1o each
pattern. (ne pattern Wi selected to determine the allocation of the
19 PSUS to 19 particular cells of Table 1-25. The total sample
allocation 1o vells was determined by adding the selected pattern
entries. cell by cell, to the entries of Table $4-24. If a pattemn is
selected with the stated probability. the probability of allocating
another PSU 1o any garticwlar cell will agree with the value shown in
Tabl 125, For mstince, the cell dentified as Colorado-Major
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Table 4-26. Prohahilities Awigned to Controlied Selection Patterns

:_——__.——_____.__ﬁ.-__.———_‘*_——_zl e ——
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7 AR 282 n (3t 12

X 024 a2 i M AR I8

9 (1133 360 8 024 176

i) "o 70 26 067 K43
it on2 m ) 028 RON
12 16 38 X on? KT8
1 11 494 ) 04 K99
14 o2 Soe k] 85 984
18 012 SN Y} ot 968
16 083 A7 R 0o 978
| 028 1.000

stratum 2 appears in allocation pattern numbers 11,12, 14, 23, and
33. The sum oi the probahidities (Table 1-26) of these patterns is
0.203 1.002 + .116 + 012 + 048 + 025), which agrees with the
value shown in Table $-25. The method of generating the patterns is
not discussd 1 this monograph: briefly, it is a numerical search for a
single solution from an infinite number of possible solutions.

Within each region, a single pattern was selected hy drawing a
random number hetween zero and one from a list of random digits.
Wiaen this number was compdred with the accumulated probahilitios
(Table :-26). the first pattern on the list with an accumulated
probability «qual to or exceeding the random number drawn was the
one selected. As a hypothetical example, if the random number
0.6513 were drawn, allocation pattem nuniher 22 woukt be selected.

Selection of Sample PSUs.

Once the sample allocation to stratum cells was compieted, as
described above, the only step remaining was to select the assigmed
number of PSUs, n,. from each cell receiving a non-zero sample
allocation. Sampie ”Sl’s within these cells were selected with
probabilities proportional to estimated size measures (PPES).
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The PPES samplmg scheme insured that the prohahilities of
selecting PSUS within a stratum cell were proportional to the relative
sizes of the PSUs within the cell. Departurnes from stnctly PPES
probabilities, on an overall basis. were due to the fixed allocations to
row and column totab and to the disproportionate allocation to SES
strata: these factors were already reflected in the espected sampde
stzes assymned to edch stratum cell. The probability of selection for
any PSU may be expressed as:

X . t
P&u“k\ ':;Pmnk "y .nl'm“ T 4.h
w here
Hunk' probuabibity of selecting PSU R of cell-n.
P(u"k g, 4t prohabifiy of selecting PSU-R of celli, given an
allocation ¢ to cetl-yy, and
L f 4) probabilits that o will be allocated to cell-g

In the process of selecting the sample within 2 cefl, it was
necessary to use working probabihities, which depended on the
realized allocation to the cell as determined by probability s<ampling
of the allocation patterns. ff the allocation pattemn selected assignesd
a specific sample s1ze g to a cell, then the working probalnlity (or
conditionu! probability given a) was usually expressed as:

.. llk . 394
H":ik L 4 T ¢
' i
where
Sl " estimatod size measure for PSU-A of cetl-sg. and
S” sum of the estinated size measures for il PSU © ot oell-gg

For the cases where equation .4 was used, equation 4.3 may be
restated an:

l’su“kl E(n"l g t4.54
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where B s the eapected cample allocation to cellaj m repeated
samplhing uf'th-- stmple alloration pattems.

There were two Kinds of situations whene equation 1.1 was not
used I the selfrepresenting striata and in strata where (a s,,-k:suo
wits greater than one for some allocation i and some PSU-K of cell).
For «40Y: < representing ~tratim., Piny, o TOUPageng a1,
and a wias o fsed constant. Thus, by equation La, Py 10 for
cich self-representing PSU

the sevond situation where formuia L1 win not used to
determine the condinional PSL pmh;lh_:hhm was where (a ﬁuk SUO
encesdd 10 for one or more PSUsnk m cellgy for one of the two
preoossthle Gadites of a0 n thie situation,

L]

FOtor kN

?
““nk " ) s"k 4 &)
.lq -5 lh-rk-r .

i tth

wans tisedd T deternune the workimg probabhities for PSt's of the cell;
and equumion L3 was dsed to citleulate the overall PSU selection
pu)h.thth!h'w

In weneral, equation 13 bolds  for determining the overall
probatalities for any PSU in the samphing frame. Several examples
which follow will tHustrate the caleulation of the working probabili-
ties ar conditional probabilities @ven an allocation a for vanous
siltations,

s of Fyuation §3 The fint eaample ¢Table $-27) shows
stratum 1613, Since the probability of allocating any PSU to this cell
wits 0 303 ¢Ldaho-Magjor stratum 6.7 Table 1233, this cell had

Table 4-27. Hypothetical Exampk
Primary Sample Selection from Stratum 4613

Frame . (heraft Working | cumulated
| Miprated Relatoe " probatulits .

Pt ~ e tae it obuhlite for aloc ation wiwhing
awnber _ | ol wln_ _'tma— B lf l‘|'§l puft‘nkﬁn
i { " RELV T 0 1483 ) 3346 {3 3894
2 } 682 TRELTH ) 1339 (0 38%6 47i82
t §.322 02x)x SRR RL QININ [ (XKN)

o 4.0} ] NN 0 $040 1O
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possible allocations of zero or one PSU under the controlled
selection procedure, The cell contamed three PSUs. Table 427 shows
the estimated size measures, the relative size measures, the overall
probahilities of selection, working probabilities for an allocation of
one PSU, and accumulated probabilities. Note that the overall
probabilities of selection are computed by using equation 1.5 with
Etnji) equal to 0,464 and the sum of these probabilities equals 9.404.
Wm'icmg probabilities for an allocation of zero PSUs to the cell (not
shown) coukl be considered zero in this case so equation 4.4 holds
for nj; equal to zero. The last calumn in the table illustrates how the
sample PSU was selected when the allocation was one: a random
number hetween zero and one wias drawn and compared to the
accumulated working probatibities shown. The first PSU with an
accumulated working probability equal to or exceeding the random
number was selected for the sample: for example, if the random
number (L1562 were drawn, PSU number 2 would have been
selected .

Table 428 illustrates the caleulation of working probabilities
when the expected sample allocation was greater than one. In this
case, stratum 12848 had a mimmmum allocation of two PSUs
¢ Texas-Major stratum 2.°" 1n Table §-24) and a probability of 0.100
cof a total allocation of three (Table 4-25). The overall expected
sample size was computed using equation 4.5, with E(nij; equal to
2.400. The working probabilities were computed using equation 4.4
with n;; equal to two and three, respectively. It can be verified that
the overall probabilities acitievex] by the primary sampling scheme
amee with those shown, ‘The probahlity that nj is two (denoted by
Penj=2n. 0.6M; the probability that ny is three (denoted by

I able 4-28. Hypothetical Evample of
Sumple Selection from Stratum 424

Frame {herall

~1 t \IMM erjnhc prohabitits Workiog pmhhilmn
_mmmbey WO N efadection 2PN A O
1 Jo.N10 03178 0.7R60 (1.6550 O9X28
] 4,487 () 548 (. 10OK €. 1090 01638
1 £,790 00707 0.1697 01414 0313
4 11,627 (. 129% 0.3118 ).2596 0.3894
3 3.0040 (3, 2445 1.8%75 () 4896 (17344
f 14,141 0477 043145 03454 0581
Total N KOS (NELET 23000 20000 30000

- Y ]



mui,--:m. 1x 0100, The overall probability of selection can thus be
exprossed as:

- .
Pas (v Prugoong P D P‘“uk " AL .

Com=ndermg tie first PSU Lstead i Table 1IN, this hecomes

Pru 10 () ed3g) (b ety - (O X258 (LA 07K
11k

This compares with the value shown in the overall probability
columa. Owverall probabthties for the remaining PSUs may  be
simfarly venfied.

The actual selection of PSUs moa coll with an allocation of two or
more PSUS was performed using a method called unequal probability
wmpling  ithout replacement. Several provedures' are_ available for
draw g such samples. The one used for the NAEP year 02 sample
wits i seritl selection procedure wineh can be easily programmed for
electrome computers and 1y generally applicable to any sample size af
the normal constramts  for definmg  the selection  probabilities
between zero aand one are met,

Continuing with the hypothetical example for stratum 1244,
suppose that three PSUs wene assyried to this stratum cell as a result
ol the controlled selection allocation procedure and that appheations
of the unequal probability sampling without replacement procedures
restiltedd 1 the selection of PSUs 2, H, and 6 (Table 4-28), For
sttistieal estimation purposes, the overall selection probabilities for
these PSUs would be as (L1308, 05875, and 0.4145, respectively.

U of Fquation 1.6 Table 4-29 llustrates the caleulation of
workmg probabiities for one of the cases when equation 1.6 was
usedd 10 s the workmg probabihties, In this case, stratum 1422

Fable 429, Hypothetical Example of
Sample Sclection from Stratum 1422

S — - .:l,' O U
t botimated  Relative L aii Working prababilitics
nunhyr all e ofacbection 111 198 s
i 1020 IR R] TRRAL 0243 0 SONK
2 MR T RN L 7847 03219 {000
$ YeT? 02 WK ) 2602 0.234K 04912
Total 41,192 1 (NNX) § X090 1.0000 YN0




had a muimum ailovation of one PSU with nrobability 0511, &
maximum allocation of tweo PSUs with probabity O {89, and an
expected allocation m repeated sampling of 1189 PSUs ¢-Massachu-
setts - Major stratum L7 an Table 12200, The working probabthitnee
for an allocation of one PSU were computed using eauation 11 bt
equation b6 wis used to deternnne tHe workime probatahtes for tie
allocation of two PSUs. The overadl probabilities for the three PSS
computed ustng eqquation L3, added to TUSY, i the expectad sariple
size for the stratum, | ;
Using the overall selection probabshities to produce the estimates
regitired by National Assessment s discrtssedd i chiapter 8. The neat
chapter describes the sefection of sample schools within the PSUs.
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CHAPTER &
THE SCHOOL SAMPLE WITHIN PSUs

lmroduction-

The primary sample selection was described in chapter 4. The
procedures used to construct the school sampling frame and to select
the sample schools are discussed in this chapter. Selecting and
assygning the sample students to particular assessment packages are
discussed in chapter 6.

The within-PSU sampling requirements for National Assessment
are summarized as follows: -

1. The school sample must contain a sufficient number of
olyble students for all planned package sessions to be
admmnistered.

2 The school frame must include measures of the SES level of
cach school for stratification by SES within all PSUs-and for
oversampling low SES schools in SOCs 1 and 2.

3. The year 02 selection procedure must minimize the reselec-
tion of schools selected in vear 01

1.\ supplementa! sampling procedure must be deveioped for
schools with small numbers of eligibles enrolled. :
Probability sarapling must be used to obtain approximately
eyual student probabilities of selection except that low SES
sudents must be sampled at about twice the sampling rate
for hngh SES students.

6. Students within any one-week PSU must he selected from at
least two schools. in any two-week PSU, from at least four
schools, :

p] |

Constructing the Second-Stage Sampling Frame

The Schaol Frame

I each selected PSUL it was necessary to obtain a complete list
of all elementary and secondary schools (public and private). Special
swhools for the mentally or physically handicapped and penal
institutions were excluded. The basie data required for each school
included the school name, the address (including zip code), the grade
sange, and the enrollment,

The most useful sources for school lists were state directories of
education: most were available annually, and some listed nonpublic
as well as public schools. Additional data sources for nonpublic
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schools were the Offical Cathohie Schgol Directory  (published
annually) and the Office of Education Directory of Non-Public
Schools (Fall 1968). {irectones published by some large, city
districts were used and. in i few cases, local school officials provided
specially prepared  lists. Thus, the sampling frame was based’ on
viious school Tists. most of which were about one year Sld.
Updating procedures were buill into the field operation to wlentify
new schools openmg in the sample districts (see last section of this
chapters.

School Stze Measures

The sampling frame for cach age group consisted of all schools
contaming  certan  grades: 9-yvearolds, grades 2, 3, 1, and 5H;
{J-year-olds, grades 6.7, 8. and 9. and 17.-year-olds, grades 9, 10, 11,
and 12, schools without the grades listed above were not eligible for
the sample for that age group. For example, K8 (kindergarten
through yrade 8) schools were assumed to have no eligible 17-year-
olds. Any school with ane or maore of the grades 2 through 5 was
eligible for selection in the sample for 9.year-okis; similardy. all -
schools with any of the grades 6 through 9 were eligible for the
13-year-old sample, and schools with any of the grades 9 through 12
were chigible for the 17-yvear-old sample. However, some students
outside these grade ranges were selected because all age-eligible
students 1in each sample school were ehigible for assessment. Table 5-1
shows the distribution of the total U.S. enrolled population i each
age group and grade for 1960. Both 16-year-olds and 17-year-olds are
shown since National Assessment defined 17-year-olds as students
from 16-1.2 to 17-1:2 years of age.

The grade range and enrollment data for each school in the PSU
were tsed along with state total enrollments by age and grade {1960
Censys data) to estimate esch school’s enrollment for three age
groupk the 9.year-olds, 13yearolds, and 17-vear-okls. Total enroll-
ments were available in most cases, but in four states (North
Carolina, Tennessee, Georgia, and Flonda) these were estimated by
muluplying the number of teachers for each school by the state
average studentteacher ratio. The equation used 1o compute the

" antimpted age-k enrollment in schooly, Y kj- was:

i
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Y, - total corollment i sehool-y,

[7 = lowest grade i school),

h 7 yghest erade in schools,

Nik 1960 Census age-k state enrollment i grade-, and
\, 1960 Consus prude state enrollneent

a

The provedures for obtaining aee enroliment estunates by school
were crude but adequate simee the finad allocition of the student
sample to schools was delayed until more up-to-date, grade-by grade
enrollment data were obtaud from each sample school (chapter 6),

< 1 able §-1. Girade Distribution of
Age Groups Enrolied in School, U S

= - . 3 R . R —

sear-ofds 1 Lacar-olds 18-vcat-oldy 17 vear-olds

Lerade ‘peteesd IPetvent rpeTeent perCent
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X .- 49 1 -2 1S

Y .- 40 KX L
1 -- X W2 X2
I -- .2 94 RIS
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College, et .- -- 0.3 REY
1006 00 IR 1000

Source: /W0 Census of Poptdation

School SES Indices
A saoctoeconome status (SES) vanable based on 1960 Census
imeome data for consts tracts (CTw'and minor civil divisions (MCDs)
was tsed as a relative SEN index for sehools within PSUs. In some
farge metropofitan areas, Offiee of Feonomie Opportunity (OEO?
poverty maps were used to identify areas as low SES, high SES, or
mixed gntermediatey,
Rewardless of the source of the data, the general approach was to
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use the ap code Goadentify cach sehool with local arca data, Zap
vode taps were campuarad o CT o maps or MCD mags and the
pereentage of  famibes carming less than S3000 peer year wins
compruted for each 21p cosde area from either CT or MCOD tabulations,
Relative measures of the pereentages of families carning less than
KS3000 were tsed based o the peoverty areas shown oo the ORO
maps When these s were avalable, -

These procedures asstme that the school Jocation s a good
mdicator of the SES fevel of ats students: this assumption s sl
always correct jor secondary schools which serve large areis or for
school svstems transporting puptls to differem negehborhoods i the
samer dhistricts,
Clustering Selosols

In refatively small PSUS, schools themaelves were' the weond-
stige sampling unmits (SSUsE in most of the large PSUs, local arca
schools were clustersd as SSUs 1o reduce the number of ool
districts or other administratine units m the sample and to reduce
travel costs tetw een sample schools m the same PSU

Fach SSU was formed by combinimg adpcent 21p code aredas until
A muimum <ize requirement (00 students for each of the three ape
wroupst and 4 mmimum school peguirement (twe sehools with
relatively large enrollments from each age group) were satisfied.
These mummums were pet by schools not selested e the vear 0}
sdmyele.

Stratification by SES

fhe sSU- pether sehools or school clusters, dependang on the
PSU sizer were stratified into twa SES strata based on the SES
mdices for the PSP Thow with the Largest proportion of jow-
income Gamihies were put an the low SES stratum, and the others
made up the bigh SES stratum. Fhe secordary strata in PSUs from
SO0 O amd wery definesd to be about equal in total enrollments.
The low SES secondary stratuam an PSUS from SOCs 1 oand 2 was
defined o about omethard, and the high SES stratum as the
remaming twao-thirds of the PSU enrollment. Selecting equal samples
from eac b secondary stritum enabled the low SES schoaols in SOCs 1
and 2 1o he sampled at about tswiee the rite of the high SES schools,

Table 53-2 Shows the aze measures for the seven, SSUs of a
hypothetical SOC 1 PSEL ranked by SES indes. SSUs 10 2, and 3
were defined s the Jow SES stratum and SSES 15, 6.and 7 as the
hich SES stratuin. A higher SES index mdicates a high proportion of
tow - neome  famihies thus, low SES. The tatad enrollments and

26



1 able 82, Scuondars Sampling Uit (8SL )
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Lable -3, Scoondary Stratum Size Measures tor Hypothetical SOC 1 PSU
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estinmutted size Meaasures, ageregated to the stratum level, are shown in
Table 3-3 to dlustrate the felative sizes of the two strata within this
example PNU. A

Selecting Sample SSUs

In lagie-population PSUS where SSUs wene clusters of sohioolds,
two sample S8Us (one low SES and one hugh SES) wene selected for
cach of the three age grotps samples. Thie section desenibes the
procedures dssd 1o select twao SSUs for each PSUL The procedure
tsed for small-population PSUS where clusters of schools were not
constructed s described m the next seetion,

For cach SSU. meastres of size wene the estimated numbers of
Oyoear-olds, 13.yvear-olds, and 17-year-olds, A probability  propor-
ttonal-to-estimated  size sampde (PPES) was needed for cach age
group. It was considered desirible to select the same SSU for all age
groups (o reduce travel costs, but the relative size measures for the
three age groups were generally unequal. A procedure developed by
Kesfitz! wias modhifiedd to select sample SSUs wath PPES for each age
wrotp and, at the same time, to masimize the probability of selecting
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the e S™E

F“'\!, T Y
sithple, using PEPES camphing. e conditionad probatatiny of wetdent-
g the pth SSU for the Svear-old amplde ddenated 17,00 m G
secomdary stnatuth cnen that the associated PSE was selectest at the

foor 4 and Liaear olds and for 9wl 17 -vear-ohls,
Was ~clected e each stratam Tor the yearold

frotany EOCE T8 K FEEUURNE S I TE B T LY [T A AR o
L)
p i B M
Wy 2N
Y

where 8, s the csBimated nimber of ey ear-olis i SsU-L Fable 5§
shost s the vadoes of P ecadouiated from the S, values, Table 5-29
for the three SSU< i the low SES strtum of the example PSUThe
samipde SSU for this stratum was selected by companng a umform
random numbers with the aceamulated P, calues showwn an the
Latele

Fable &4, SSU Scfection Wiathin | ow SN Strastum of
s pothetinal ISt

Actimsedated

i LTSy
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Fooowedect e sampic S8 tor tne Pavear-old sampde, simvdar
probatiies were computed and denoted by P, "3 g~ Fuble H-11
Lhe nest step was to coampare Py waith 17, where the b ungt was
selocted for the Svear-obl wmple 15 P was cqual 1o or greater
than P, . the ot SSU weas antomatically: mcluded i the 13-vear okd
samjde. otherswise, a working probainhity, W, wias computed as:

P
. RN
W
Ya

(54

b eittras cuaftiae fraaptp it sl oty | st

O .



The value W, was compuired with & uniform random number, R,
sedected from o random pamber table, 1 W, was less than R, the 1-th
SSU was meluded i the 13 veir-old samplecof not, another SSU was
selocted for the Dvear-old cimple asing working probabihities \\','.

- ]
. Mav Py Py

IR FISON ST
, At

*4H

where
May 0.1, 1, l",_! 1 l‘q" . I‘! 1t SSE - and l" 1, l"“
Otherw g
Table 5.1 alao shows the calculated values of the Py, the Max
LU LR P, ) and the W, for the three SSUs of the example
stratum. § sing the above procedurne, the probainhities of selection for
~the three SSUS iy be verified s follows:

ALY -
» ] 1 ‘ W . UN _ - W Y
P I.” B, “"“l : AYE s ! ) Y,
. ‘s . I8 . N
h} : > l'!l*‘ . 'lq-x tf W 1! \\: YL Usnel - A 'S | 1 NI
N .
l';x_x I:.“\\‘ N ¢ ”h. Y

The same procedure was used to masimize the probabslity of
selecting the same SSU for the Q-vear-old and 17 vear-old camples.

The School Sample Within SSUs

Ceually, but not alwayvs, the procedure. tised pesulted m selection
of thee same SSU for all three age groups. In cases where the PST was
not first divided into several SSUs within each SES stratum, the
entire stratum wis constdered the SSU selected with probabslity one.
This allows us 1o discuss selection of schioods within SSUs in gom-ml.
In all ciases, the sample schools for the three age group samples were
sedected idependently within the seledcted SSUS,

In each twoweek PSUL the cmpling plan calld for two

2
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sroupatdtnmisie el wsatomts for vach g hage, with 12 stucdents
PRartie ipataim 0 el sesaton Ninee it eyl satiphe was allocited to
vach secottdary strtum. the planoced anple i cach selected SSE
catlead Tor one additumnistrat ion of cach groag pack e, Before selecting
the saipehe s boobs, several setrata were faemed withnn SSUs Based
oty the catipatedd atitideer ot chieibles stine e dt bl Then, the
told samipde tor the St was atlocated o these sybntratit, selteol
seded ten probabifitios were asigned wathin saoatrata, and the sample
sedprssia seper secjersfend

Trostedd Sorinde Voo fianr for Se-t2onnia .

Fabsdee 320 Hudtrates a0 histing of all sodpesoln ohiggtishe for the
Poiepeear coled satttpodee se-los oo gy aon SSE L Flie fsting neludes the grade
rance. the totdd enroflment, ‘\m' the estimated numibrer of LA-vear-
s for cach sebod The sumber of Liyvearokl e accumulated
the et e colamns The gl accumubation  meludes alt
‘ni-_\v.if ofds the adjuisteed woctamuibation exclides sohrenerfs With dees
L TWITILLACIRE FITY RTI RO)

fr foabsie D-0r, the columty headed Nt @rougs pusckoges”
Meds speened enplination One withim PSET reguonement wiss that
protagulits wanpliste bee st o obtam nearhy egqual wlection
profubihities withun SO 3 and ©amed to oversample students i low
SES whioode for SO0 1ol 2 Accondinuty, consideration wise given
tor the swhiood probadality of «lection and the anticipaded student
profudaitty of  sedection sotian samprle sohooke, The anticyguated
stident pratngdifilies Were tused s the number of group packase
sesstotts Gtastptted for the scttood, cfndividid purekage sessione were
asstggited automaticadly  faee chapter 6] on the lass of te group
prote hatzer asspanimients ) RBecattae of the alternates and the asocuted
individingd jae Kae sessione, ahotit 22 sudents were neguired for cach
packitge sssigned o g s hool Phe masonum alloecation of group
gt K sesatomas tor e h schon] wits determinad by divading the
esttfttitted aunher af Fvear-olds by 20 and dropgnmg the remainder,
Sehoole soith fewer than 23 stdents were tentatisely et up for a
sprectal supplemental packane to be admistered to most or alt
chigtbiles, Sesen of the 17 wheoosts beted m Table 305 hued a 0"
masitntm ethe supplemental poachaee categorcr tine wchoobs buwd
sefficientiy Lirge enrollments for ome grouge package sesston: thyes
o ftentsda, o T er sieasioitie, ennte ~chrd, for tatee sesstons, ied orte
wecltenrd, £f TI0v e wt'salirfin

b veear 902, 13 group geckages wore tised for the 1idvaar-old aie
wrope Fhe colamins headed  Necumubated package allocation™ show
the wecmnbated paopurtional allenation of the 13 groups package
sesslistis tor the 17 sohaols, Fhe anted accomulation sncludes all
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schonds: ﬂ\- whiusted excludes the schools with low enroliments,
which we re admiistered mpph-mvnt.nl packages,

Ntratijwation by Seze of School
The aceumulated package abiocation data were used to determine

M stie-of-sciooi siratifcation and to decde ow nany schools
.\hl}uld b selectid from each stratum. The sz of-school strata
enaared  that  the sample would contamn Schools with sufficient
crirollments  for the administration of all the required package
sessions and that the selection probabiliies would be approximately
eqtidl for students within each SSt.
~In order to-do this, the school probabilities of selection were not
st strictiv proportional to estimated size but also depended upon
the antteipated number of group packages assigned to the school.
Trial package allocations were made at the school selection stage in
arder 1o set the school probabilities realisticalty. The final package
allocitions (chapter 61 woere not limited by the trial allocations. If
age  enrollment  distributions were, in fact, different from the
sstinntes tsed for school selection, the final package allocations were
adjusted 1o more nearly achieve equal student selection prohabilities.
To llustrate the pomnt, the probability of selecting a student, given
thut the SSU s the sample, may be written as:

PaSsLdes SSEy Pischoot SSUY - l‘(Smdcn_! Schoohy, AT

whicht 1= the condimonal probability of the school given the 88U,
multiplond by the condittonal probability of the student given the
\l‘hl)‘)l,

For cach group package assigned, 12 students were selected for
e cxoup se-ston and  two students for assocated individual
puecKuzes, CThe assoctation of mdmdual and group package assign-
mants v eaplimed i chapter 6.0 ‘The probability of a student given
s whool can bhe watten as a function of both the school's
catolyment an the age group, S, and the total number of group
P ro i e, (e, aerenied 1o the school:
149G (3.6

Prostadent Schaooh S

Tie adsted accumulated package allocations and  the trial

caleeitenre were Used 1o ehieve more nearly equal student selection

probdniities within SSUS This was done by partitioning the SSU
~oanod inphing faome anto strata by feasible trial allocations based
tia - Mavimum zroup packages” Clable 5-5) and by selecting a

(N
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sufficrent number of ~chools within the stratum, using PPES
campling, to comende approsmutely with the aecumulated propor-
vonal  package  allocation. Exact  comeidence with proportional
packaee allocation wis not feastble since an integer number of group
packizes W asstzned tggich stratum, Spze-of-school stratification is
siown an Labile 0.0 by liies drwn aerore the tabdel Trad puackage
allocations and sample sizes for the school selection are summanzed

a1 ‘the bottom of the table. In addition 1o two schools selected for

possible use 1 the supplemental sample, the trial allocations for the
siample schools add up 1o 13 wroup packages (four schools from
stratum 2 recened one group package each, two schools from
stratum 3 receivesd two cach, one from stratum 1 received two, and
one fromestridum 9 recevesd threer, The accumulated stratum trial
package allocations are sl to the adjusted aceumulated package
allescations shown i the friome hstings (e, 1 comprres with 3948,
N with 7.802, 10 with 99023, and 13 wirth 13.0003.

For the SSU shown i Table 5-3, a4 sample of 10 schools was
requred 1o assien the 13 packages and to meet the sampling
requirements, Ten s more sehools than was usually required, but the
number of stmple schools may be quite high 1if a large number of
group packiages are to be admmistered.

The fimal allocation of packiges to schools wis based on current
enroliment and other dita supplied by the school prior to jssess-
ment. The tral allocation procedures at the school seloction stage
were onfy gtindes to determine how numy schools to select: this was
then usead to determme the school probabihities of selection,

Selecting the Sample Schools

After the stratum sample sizes were deternuned chottom of Table
-0, the sample schools were selected using PPES sampling proce-
dures” The estinuted  size measures used  were the preliminary
estimates of the number of 13-vear-olds, The last column in Tabke
5-3 shows the conditional probabilities of selection for each sehool in
the SSUL ven that the SSU was selected for the sample. These
probabihities were assigned by multiplying the school’s estimated
13-vear-olds by the stratum sample size and dividing by the total
estimated  1i-vear-olds m the stratum geg. for school 202005,
Px 32 0 IS - 070718,

Random number tables were used to select one schgol from a
stz stratum with PPES. A senald selection procedure was used when
two or more schools were to he selected,

One of the within-PSU samphing requirements was that reselec-
tion of vear 01 scample schools was 1o be avorded 1 year 02 to the
extent possible, This wits constdersd necessary m order to minimize

3.3
-~
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= thie birden on cisoof SEat? and To auanamiZe the scehiooi eooperation
- Fates, Year 0 cenple cnoaal were :(h'n!:fn'(i m the schesch sanypring
K frame for cacdt seledted PSU prior o selecting vear 02 cample

sobsetls, 1 babde e tiee column beaded “Year O code™ mdicates
thel oot ol St sechiesoda 1t the PSU dend been selected mothe vear 01
b TR L R LTI 1 2 B TLER TR R TRL I
Wit ety v sattzphé < Lol Wate ilocated to g size stratum
- within i SSE L rendom numiers were draan repeatedly untsl a
sehoo! Wit oo Aene vear O crede s selected When twa or mone
seltonds were atfocated o stse ~tratam, nfequal to no+ N ) schools 4
were Dt sele b wadh PPES where s the sutnher of vegy 02
aatipe s ool aflocated to the stratam, and Ny the number of
yvet 7 bl in toe strdum Seconudly, tn’ nrof the n selected .
schends dere randomiv deleted with equal protugalitios any vear 01
whosais tcitehed e the 0 aclected sachools wene autontatically
dhdeted fioo o ISUS thews were so many vear 01 s«chools i the
Frst’ thet 4t saes 1ol gm“ihh- Loy avokd Fesedecting thiem mn some strati,
- sorat fem vear O« hioals were resclected,
Npperta Necwd s oo frye e fo Sl Sebigis
fn fine g oxample, twn sehools were sekected for the
cappple e tad preeckoize <ampleaand o sebool sample with atfcrently
Larae e~tarted enrallpeat tor ane admimistrafion of caca droup
§ e bae tugs ~ebected i e SSU L Selosls wath ~oett estinutted
enrediments dess lhain 20 ehablesy tere assiened | aprapinate
wleetunr prtatgities and were destved supplemental pacKases,
Fvery ofistihe <enoot Dud o positive probabatin v of selection. FPhis
et L1y obfae tiasees e procedun: used 1o assign selection probabslities
toy ~ctseeda with cpndl cnrollprnts. By oalustrate two typieal situa-
thens, 1 new exampde Chaide 360 a8 dhisetssaed first, follenved by o
cbiacteazonti of the previonis vempde CPable 5259,

b ot oaample shown m banbe 5.6, two schools had small
vetnmted cnrollments of 17 veur olds, The mutal gecumubited group
e Rate itocatron for foe fwo school v .01, Assuming 1
iede tite e seleeted Tor the mple as a restft of the atbocatien of
vt creaipe peae b s £32 Stidents for the wroup patckage  ceston
anned e tor the associated dndivndid pickases sesstanas), the LGRG
(01 1 bt hould e wdected 1o acheeve comparable
bt probaralties of wlectioes o thias first stze stratum. An
esprectond Catenaa ) saltipie <1/ oF UGG students ean bae selected of

ppedngiaity <campdinic methesds are tsedd o finst, deternine af one
whonsi et e s dectod i, if ~aL te sebeet the school with an
approrrate e tion prodcdnbits s I0 gt s assoonsd that estinngted
crrreniitniente 08 st cbhaare o agrec b, tral bl students woonthd b sefeetesd
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if the school Were sehites, wd tuat of one of the two seinols is
sedected, it will be wlected with PPES ¢using conditional protudalities
of Je9 and 3 9, resprectively), then the expected student somypele ~s1ze,
E(n, ), for the supplemental stratum may be wntten as:

lctl‘t A vy g e

where N s the probabibty of selecting one school from the stratum
and (1 N as the probabihty of selecting no schoob in the stratum.
I Einyg ) is set at 0.686 students, 1t is possible to solve for:

NOese (43 0y S 0lsd (3.8

The sample selection was a two-step procedure, Fint. o umform
random number, R, between 0 and 1 was s¢lected and companed
with (L1531, If R was greater than 0,151, no school was colected from
the stratum, [f 1t was less than 0,151, one sehool wis selected with
PPES. The school selection probabilities, given that the SSU hus been

Cselected, were computed as 0,151 times 19 and 0.151 times 59,

respectively (Table H-6). .

A similar approach with stratum 1 of Table 5-3, assunung that no
more than 12 students could be sefected i any sample school,
viclded the followmg solution for M, where Ein, )y 1098 ¢
11=10.172:

N TS RTY [l S8 - 2 88 0 (R 88 e NN s
L S8y e Il &) - 12055
ER AT SR (A
| <x9 -

In this case, N was not interpreted as a probaiabity but o the
approximute number of schools to select from the striataum, General
gundelines for determining the sample size for supplemental jerekage
stratum were to select one school with certamnty of X wis hetween 1
amnd 1. and to seleet two schools with certamty if N was greater
than 1.5. )

For the supplemental pieckacie stratum, the size meastres were
estimates bosed on total enrollments of previous yvears, <o approsima-
tions for X were used in most eases. (nce the ~chool sefection
probabilities wene assigined, however, exact pracedres were followed
~0 that unhased estimation of means and totals wouhd b possible.

66



By employing stmilar provedures independently in all sample .

SSUs, a probatuhty sample of the small schools was obtained, and
this fervnces cin be made from the National Assessment statisties
to stuclents m all eligible schools,

Proisediis Saerpling Proscedures for SNehools Nat i the utal Frame

A computer prntout, mchuding the sehool address, the prinee-
pad’s name, and the district supenatendent’s name for ecach sample
school, was prepared for vach PSUL Intraductory letters and lists of
sample setools were maked to the supenntendents and private school
officals atedved. The distriet supervisor (DS in charge of
conducting National Assessment follow od up with a telephone call to
dise-tiss fise asaessiient i the PSUL to obtain a hst of new schowls in
the district, and to note any M'hn.ul? selected for the sample that had
clossd or changed therr operation. Information on school closings
andd new  schools was relayed to the sampling staff, who dropped
el sehools from the st and selected a sample of new schools in
the PSU. I schoods denttifixd by the PS< were not found in the
ittt frame, they were isted i a special “new school™ sampling
fraame,

St the tew ~chools wene sdentified through district superin-
tendents, 1t Wits neceasary (o determine the probability of selecting a
practenlar district an the seleeted PSUCI the entire PSU consisted of
a4 few hirge school districts o mone than two or three lange
districts . the district probabihties were assumed to be one, When the
PSU contatatend of swveral small districts with one or two schools ecach
fes. o elementary and one secondary school), the district
probainiity wits wsumedd 1o be approximately the same as the school
probinlity

Fue't new school was assumed a probability of selection,
Prschiood PSUY consstent with assignesd sehool - probabthties of
approasnuately cqual age enroliments i the ongnal sampling frame.
f the district probability was less than one. the conditional
probabiity of  selection wan assigned to satisfy the following
condition: .

Peschool PSU - Pobistnet PSEY P aNew School Pistrict ),

A umform random number, R, between Zero and one was then
wlectedd: if B wies less than PINew School Ihstriet), the new schaool
wis included 1 the sample and its condittonal  probability of
wleetion gieen the PSU wis recorded as PéScehool PSUTY,

Pk IS of the protessand figled <ttt tos the proset was an<sgned hout four
Putl e The ferm BS (s of assoctated with any school diserien.

67

il



y  Procedures gad to sebvet students within sample schools are
#im-uw‘d i the tiest chugter,

WORKSCETEDIN CHL. FTER S

TN e e sl e e ey Prage, o e Nere Nl nten tor
-_-.d;_g':;- ~oan Frienege aties TRy YH TN TP YRR TYRE Y Y PO FYONY Vasenrgfran,
A W R TR

O

ERIC

Aruitoxt provided by Eic:



S ﬁ”-‘

CHAPTER 6
THE WITHIN-SCHOOL SAMPLE

iIntroduction

The selection of sample PSUs and sample schools was discussed
in chapters 1 and 5. The proceduns followed to update the
enroliment and SES information for sample schools, to alfocate the
planned sample for each package to schools. and to select the
samples of students are discussed m this chapter.

Updating Sample School Information

Ihstrict supervisors (DSs) met with the school principals of each

CPSET to et up an asessment  timetable and to make other

preassesment  preparations, The principals received  questionnaires
(Figure 6-1y i the mail and brought them to the meeting. An
updated size measure and an updated SES index for each sample
school were computed from the principal’s responses to questions 1,
3. 1. and 6 of the School Principal’s Questionnaire ¢(Figure 6-1). The
updated size and SES measures were tised to allocate the sample to
schaols,

St2e Measures

Sch ols were initially seleeted based on stze measures computed
from school grade ranges and total enroliments for the previous vear
tchapter 5. equation 3.1, These extimates were updated using the
current grade enroliments given on the Schoot Principal’s Question-
naines. Parameters for converting the grade enrollments to age
enroliment estimates were obtained from 1960 Census data for each
state. The equation used to estimate ij' the age-k enroliment in

school-g, wins:
)

Y J total grade-f enroliment of schoot-g,
Xn 1960 Census age-h enroflment sn grade-/ tor the state,
\{ 1960 Census grade-f enraliment for the state, amf

6
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Figure 6-1. Example of guestionnasre manked to school principals.
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The age enrollment estimation procedure s tllustrated with g
hygsothetical school . Aldvanma, 1T o gintor high sehool reportesd
enroliments of 65, 75, and 50 in grades 7, 8, and 9, respectively, and
the Alabama proportions for estimating Li-yvear-old’size measures
were 04306, 03726, and 0,035 for those grades, the ostimatoed
whool gze measure, y 1 j- USINE equation 6.1, wontdd be:

\‘H' G I8y o TS M L KD OSTY 49

In some cases, the prncipal supplied a specific number of age

"'ehg;hle-s for his school at the preassessment meeting, These numbers

were Used instesd of estimates (equation 6.1 for those schools,

The SEN ndex

An b SES mdex (81 hased upon 1960 Census income data
for census tracts (CFsi and mnor cvil divisions (MO Ps), and e some
cases on Office of Econamie Opportunity (OEO) poverty ares mags,
was um«l to rank the schools within each PSU on a relative scale at
the school selection stage (chapter 1. The updated SES index ¢ a
combmation of the SES index wsed for school selection and
responses to questions 3. 1, and 6 on thc- Principal’s Questionnaire
(Figure 6-1), was computed as:

[

i L S e e . (62

N

Co 00,0204 06, 0% 10 for 1 12 345, 0, the e
] spoises tor guestion of the guestionmare, )

P, The percentage reported m catepors-t 6 - 1-6) of question
3 of the questsonnaire: ’

Cg  MOLOSKRS, . LB S 0 for 22 L2 or mn
answered. the indicated response to guestin $ of the ques-
fronnarre;

Cok ™ i questton & wis ansaered “ven”
0 3 questton & was answered “no”, or not anwcered:

N the number of guestions L 4, and 6 amswered by the
schood prificipal.
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The ttew SES pudes assumes faree vlues for sehools with fange
l.mlum of the previous SES imdes, Lange percentages of low-mcome
Cparent’s occugsitions, and large pereentages for black students and
for ~whools qualified for Titde | oassstance, High uddues indicate a
relatively gl proegeotion of poverty amaong the popubiation served
by the sohool thtis, it SEN wnool However, since the SEN iides
witr merely aatade to samipde allocation, it s not J true measure of
the proportran of low SES students m the school,

Allocating Packages to Schools

The survey phat: did not allow for transporting students between
whool to form groupr sessions. thersfon-, the sampling procedure
wis desgned s that a school i eitch one-week PSE or a par of
schools 1t each tnoweck INU wis ~selected for ecach group package,
After allocating the total group dmmstrations to schools, the
apeecific aroupr pacKasties assigned 1o cich school were determined by a
ratdom prermutation methexd.

Efficent sample design elictiated spreading the PSUs sample for
each nditsdudiy admmistered  package over most of the sample
whoole Allocation of the indiorduatly administerad packages was
coorhinaged with allocation of group psckages so that the total
sample would e spread across all sample schools and so that no
student would be reguared to participate n more than one package
admintstrgtion. The simultaneous allocation of all group and individ-
ual package admmistrations was achieved by alloeating sample
students to schools in multiples of students comprised of 12 students
for a grnu'p sesatony, plus two or three students for individual package
administ rations,

In primary SOC «trata 1 oand 2, the packages were alloeated so
that low SES schools wone ovesampled hased on the upcdated SES
index. The oversampling of low SES schools dud not depend on how
they wene classified st the time of school selection. In primary SOC
strata 3 and L low SES schools were not overampled within PSUs;
the SES indes was used as stratification vanable, Sample allocation
within the onstramts of the low SES oversampling reguirement.
achieved nearly equal probabihities of selection for all students within
each PSU (SOCs 3 and 1y or for all students in cach SES stratum
within the pPSt’ (SOCs 1 and 2).

Total Group Adminwtration -

Table 3-3 (chapter 31 shows the numbeer of group packages and
the planned sample stz per package m cach PSU for each age group,
The total numbrer of group admmistrations (e 18 for 9-year-okis,
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26 for Lad-year-ohls, and 20 for 17-vear-olds for cach two-weck PSU)
wyh' allocataed to sampde sehools, along with 2 sumber of dividacal
package xiministratrons.

An example allocation of the planned sample for 17-vear-okds in
a two-week PSU s presented to illustrate the procedure, Table 6.1
fist~ the schook m the 17 v ear-obd sample for o hypothetical SOC 2
PSU i descendimg onder acconding to the apxdated SES index fie.,
lowest SESdevel schools finst), Updating the SESNS index often
changed the SES clussification of schools from that used for school
selection; for example, school 66 for sampling prposes was low SES
(hy its meluston m SSU 2); after updating, 1t was the hythest SES
sample sehiool  the PNE,

Table 61 shows the samphing mtenal that woukl he used for
completing the stiddent frame in the sample school. Generally,
studbentt bisting forms (SLFs were completed for all students and the
sampling mterval was one. In some very lange schools (eg.. school
614, SLFs wene completed for a systematic random sample of age
ehgibles; this mformation was also needed to avoid making an
impossible sample aliocation. The next column shows the humber of
SLEs expected from the school, computed by dividing the updated
age enrollment estimate by the sampling interval.

The conditional probability of selection for eéach sample school.
given that the 88U was previously selected P(School 8§U b.‘yﬂ
assigned  prior to school selection (chapter 5) and was used in
conjunction with the conditional 88U probabilities to derive ASL!.
level expanded enrollments. The purpose in computing thé PSt!
expanded enrollments was not to estimate the PSU enrollmént, but .
rather to guide sample allocations fo schools. The ?Sl!-level
expanded enroliment for each school was computed by diding the
updated 17-yvear-okl enrollment estimate by the prodact of the
school prohability and the appropriate 8SU probability. For ex-
ample, the oxpanded enroliment equalled 6825 |75 © (0800 x
0150} for school 64 and 8978 for the PSUY,

The procedun for oversampling low SES, ultimately achieved at
the sample allocation stage for PSUs in SOC strata 1 and 2, is
iflustrated i Table 6-1. The allocation of 20 total group administra-
tions was determined initially by computing an overall or average
allocation rate, K. as 20 divided by the total PSU expanded
enrollment

2 semr
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Neat, the proportion. N of the total expanded enrollment to be
sampled at the higher pate toversampled) was comptted by dividing
S eapaiidded enrollment of the low SES stratum by the total
o aanded  enrollment. TE prosotion should be approsimately
oethrd ur tus cdase, Bowas B 30129 (623 ¢ 767 ¢+ 1313
NATA

sampling the Tow SES stodents at approsmuately twiee the rate
usedd for other sttdents was achieved by computing the atlocation
rates K, and R- for the low and high SEN sehools, respectively

. 2R
| I Y

R TIRT

R ad R

ft can be venfied that K, s twice R and that their wenghted average
twelghtesd By X nd T Mris R Values of 00031238 and 0.0017 1149
tor Ry, aied H. L respectively, weore computed for the example in
Fable 6-1.

fnitial atiocattons of @oup packages to schools were computed
by multipdving the PSUdevel expanded enrollments by the appropri-
ate allocation rate. B, or R.. The inttial allocations were rounded
off and then adjtisted when neeessary to avoxd exceeding the number
of eitgibhle students for cach school. Also, the number of group
packages allocated to g single school was reduced if 1t escerded
one-half of the total number of distinet group packages for the age
group ce . 10 packages for T7vear-olds).

Lhe approximate uroup ;m'k}lgc weight was used as a check on
the entire procedure. This factor s the weight anticipated to be
apphlicd to a single response ta .. group package exercise: it can also
be consdersd the mvernse of the probability of selection of a
particular student for a particular group package sample. Since there
weoere 10 distinet yroup pachages for 17.vear-olds and since cach
grotp sesston conststed of 12 students, the trial expansion factor or
weoerght, w, wis computed as.

T PO
W e . . (e 4}
12 - G- PPSU) POSSU PST 3 PiSchool SSU)
whoere
8- updated esumate of 17-veur-old enrotiment,
G stnibet of groqp sesstons allecated to the sohodeld,

-~ L.



and the probabihities and conditional prohabilities of the PSU, SStJ,
and school are denoted by PPSU, PSSU PSU ), and P(SchooliSSE,
respectively. The weights in high SES schools shoukl be approximate-
Iy twice the weights in the low SES schools. due to low SES
oversampling (Table 6-1).

The oversampling procedure diseussed i this section was not
wsed with SOC 3 and 4 PSUs, since the low SES PSUs of these SOC
strata were oversampled at the PSU selection stage. Instead, a single
“vampling rate (R) was caleulated and applid to the expanded
enfallment for each sample school. The approsimate group package
weights were, thus, about equal for afl sample schools within each
SOC 3or 1 PSU. : .

Specifie Package A w’pfnm;-nh:

Within a PSU., the procedure used to, allocate the PSU's total
group package admimistrations to sample schools was discussed in the
previous section. The specific group packages to be administered in
each sample school were assigmed using 2 mndom permutation
method. First. a random permutation of the distinet group sckage
numbers was generated independently -for each PSU, The sample
schools wene ondered by SES, and the group packages were assighed
to schools in the permuted order. Table 6-2 shows the number of
group packiges assignedd 10 cach school in the two-week PSU of
‘Luble 6-1. The mandom permutation for the PSU is shown. and the
method used to assin the permuted group package numbens to the
schools s apparent. School 64 was assigned two group sessions and
was first on the hist: therefore. it was assigned packages 1 and 8.
~ School 62, assigned three group sessions, was listedd next and was
asstgned packages '3, 1 and 5. the nest three numbers in the
permutation. ‘

‘The sample for each individual package was allocated to schools
by assoctating individual package administrations with group package
administrations. For $-year-olds, as an example, a school assigned
group packages 2, 3, and 8 was also assygmed three sessions of
pacKage 10, four sessions of package 13 and four sessions of package
12, Table 6-2 shows the number of individual packages 11 and 12
assigned to each sample school, Fased on the associgtion rules for
17vear-okds shown i Table 6.3, The method usetd to assign
edivihual package sesstons to sehoois spreads the sample for each
indiividtual packinge across most of the sample schools,

LY
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Table 6-2. Acugnment of Specttic Group and Individual Packages to
Schaols in g Hypothetical Two-Week PSEL 17-Year-Old Sample

e T SR T R S SRS i S o
. Nor. of tudividual pacbapes
Slpesedd st W groug Cetconip pachage N Numbes
N imdey sewiom sumhen® "o 12
ol i< 2 T« N 3
62 483 3 RN | L 3 )
68 45N £ 6 o T o9 32 s s
63 g 4 I S 4 4
Y] 22 < S 6 o TN ] <
() I%.6 1 2 i l
e .. T e e
*Rundom permutatton 1 X 3 4 & 6 (0 = 49 2

-

fable o3, Number of Indisiduad Packages Asociated W ith
b ach Group Pachage, by Age Group

i iduat
Ay prowp pachage Gtonp pachapc numinet

namber P2 {__fm e T X% % 19 !: 11
W.sear-ofds 1) R N T T T T T T (R
1 | JNA T S SR T A N PRSP
2 S A T A T B e Tt
P lovear-obde 14 VO J T U S NN N NN N B T B
IS A S T R O R
17-sear-okds il ) J R N S D TN T SN B BRNPCRNT
2 (N T TR R R R TR S S BRSPS

Supnlemental Package Visignments

Sehools with too few students in an age group to schedule a full
spotipe wssion mned assoctted andividual sesstons were assiginied
supplemental packages, These schools were ustadly the - me ones

N
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Selection of Sample Students

A sample of students was selected from each school by field
personnel using special instructions prepared individually for each
schiool, First, the sampling frame of age-cligible students within cach
sample whool wis constructed, Second. the students allocated to
cach school were selected wsng a systematic random sampling
procedure-, '

The Student Sampling Frume

The student sampling frame for cach school was constructed by
completing a student listitic form (SLF) for each age-eligible student
enrolled. The DS handed out SLFs (Figure 6-2) to each school
principal at the preassessment meeting. The SLFs were completed for
each age-eligible student, regardiess of grade, shortly before the
assessment  periad. The SLFs could be completed from  school
records, by homeroom teachers, by the students, or by any other
convgiie:.. methad. Schools with very large enroliments were offered
the aption of completing SLEFs for a systematic randon sample oof all
ageclyable students: these cases wwere anticipated on the basis of
advance  estimites  of  enroliment. The SLFs. used for sample

STUDENT LISTING FORM (13)
CUMPLETE FOR STJDENTS BORN DURING CALENDAR YEAR OF 1957.

(Ltst) (First) (Middle)
2. Room or section K - B

3. Grauge g 4. Sex d 5. Birth date
Mo. [ Year

FLEAGE 1O S0T WRITE BELOW THE DOUBLE LINE

. Selected for sample 7. 132 253 48
Alternate number

Idomx‘fu.n;-m‘ t ’, | [ t j l l__]

PFackage No. Student I.P. Neo.

Figure 8-2. Example of & completed Student Listing Form
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selections, were ever remened from the schoo! and the students
tatiies dhad nol sggeear ont T asaessiient packages <o the contiden-
trahity of sttdents’ reatonases was protected.

Setoefir '.-‘:'.‘t' .Sa.'.’ﬂ,"!r' Stuader Is

Noarpie Land anterteate stidert stere o bectedow it cegriad pereedoatal
ies amd wititout reprhicement trons the school SEF frame of ehuble
sttdents  Phe distriot supetiisor (D8 followmg stret samphog
mMstruetnons from the Central Offiy-. gsed a0 svstenutie random
sampling procedure while holding the deck of SEFs face down to
avened 4 prosstbile sefecton bis,

The DN would first cut the SLE deck 10 times 1o establish a
randon starting pomnt Then, usmge the sumpling mtervals supphied by
the Central Offiée, b would systematicilly sebeet 21 SLFs for the
medividual packages and 16 Gy SLEFs for the group packages assigned
Tor ot we brones] Mbrere

f nomber of individual sesstons assignied secool-i, il

G, ouher of 2roup sessions assigned sehoola
Fhe 28 ~clecteed SEEFS would et be dealt mto stacks, one for eich
mehivedind packagee, wth one stmpde SLEF and one alternate SLEF
vdentified svetenndeatty for e af the b sesaons Fialdly, the 16 (G
sohetod SEFs wanld b ddealt anto G stackss wath 12 Goanplee SLF«
did b oaltemate SLEC dentified svstematieally for cach of the ()
~ecssleifia,

fr1 the e chuapter, the fespromee gates esperienced m vear 02 are

ihs:'tl“mi(

N2
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CHAPTER 7
YEAR 02 IN-SCHOOL RESPONSE EXPERIENCE

General

Probability sampling cnables researchens to diaw inferences about
entire populations based on ddata collected from’ samples of these
populations. The techmigue reguires strict adherence to sampling
principles i the selection of the sample ind i the identification of
saimpling units at all stagges of sample seleetion. In addition, strict
application of the theory requares that all observations be completed
on the selected <ampling units, For surveys of humith populations,
s means that all sampled individuals must cooperate by providing
the requested data, Simee cooperation in most surveys is voluntary,
complete cooperation is almost never achieved.

Noneooperation. of nonresponse, can bias the estimates derived
from the ~ample data f the measured  characteristies of  the:
respotdents differ from those of the nonrespondents. Nonresponse
raduces  the stmple stze and thus neduces precision of sample
estifttittes, Redirtion m precistion may he avoided by selecting
alternate siamphing units, but any extsting biases may remain,

Fvery offort wias made to renaun as close to the ideal 1007
cooperiiion as posstbile m the National Assessment hisebool survey,
The response schieved at the several stages of sampling 14 discussed in
titis chapte:,

.,

Primary Sampie Response

A total of 116 prunary sampling units (PSUsy were selected for
the sehool sample. Of these, 16 were one-weok PSEs and 100 wene
fwo-weck PSUS. Each of the 30 states had at least one PSE selected
from withm ts houndianes. Complete state cooperation was achieved
i vear 92,

Cooperation problems  with ~wchool systems that were ~erious
enough 1o catise nonpesponse of an entire PSU sample oceurred in
tever cases. Both were two-week PSEUS, Afier efforts to gain voluntary
conpenition were exhausted, replacement PSUs were selected frem
the ~atme magor strata and state strata colls (diseussed in chapter ).

P In x thind two-week PSU. noncooperiation in one of the two
whool distrets reducad the  thin-PSU sample by abeut one-half. In
this s, an altemate PSU - was selected within the same major
sratum, and a sample of schools and students corvesponding to a
one-wonk PSU wis selected as a replacement ., :

S




Schoot Response

A tatal of 3271 sehouls was selected for all three age groups
within the <ample and neplacement PSE's, OF these, 92 hiad elosed
and 291 had no elnable students e the appropriate age grotps.
Neather the closed sefiols ger those without eleibles affected the
mitexrity of the data: both cases were looked upon as contributing
zros to the numeratorns and denominators of the ratio estimates
constructed from the data. .

Noncooperation, or refusdls (o participate, occumnsd in 238
schoals, about 7.7 of the total school sample. The 238 refusals
include those i the three twwo-werk PSUs discussed m the previous
sectin even thoush they could be better associated with sehool
distriet refusals.

In mast PSUs, school refusials were not replaced by altemate
selections, Rather, the samiple size was maintained by alocating the
cattre plnned, within-PSU student sample among the cooperating
schoals, In four PSEUs, school refusals reduced the sample o much
that the remaming schools could not be assigned all packages, <o
altemate wchools were selected as replacements. ‘The sehool weights
were adjusted as necessary to give the PSU proper representation in
the total sample. [noall but 5 of the 238 refusals, the reallocation of
the student <sample was achieved i the usual package assgnment
svstem by usmg the adjusted  school wendits stnee the refusals
oveurred before package assignment,

Tables 7-1 and 7-2 summanize the sehool response experience by
ape group at two points in tme after the preassessment mectings

Fable 7-1. School Respanse Atter Preassossment Mectings,
by Age Giroup

Yercar-nide 1hsear b 1 7-seur-alde
Re "'"."‘_ No. of " . of . iy, of .
Cooperating:

Nochigibles o 27 1% oz S TR
Chined 42 RN RE 26 l6 o
Participaiting O NOY 1.OS| N2 (31 X6 |
Totsd 1 O8N 9312 j.20 93 | .} IR
- Retused ™y 6N ) 69 o} |
Fotal TSR 1) 1.3y MG gLt} 1689 )

Nt
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Fable 7-2. School Respanse Atter the Sssesanient,
by e Gifoup

Goagat-aidds 1 Cacat-afde §7 0 ar-ubda

kl‘\pfﬂu Ner. ood Net, o . Nes. 0uf
crmricthe o ivrde oy YUY siesnde
€ aapersiad
N eligiblies in L A 120 by to2
€ loned 42 i i DS ; 16 2.0
Asseaadd LN i t 1412 BN t+ 34 “g <
fostai paias uiqg 1.2 1 Sl
Retuscd N2 i) ) Y frtr (R
Fotal IR T 1 1Y LU0 Hnres ~ad T

and after e dsseasmentt, Al school closmgs wens noted before the
dasesattienst, irstnadly i conversations with the school distriet sapenn-
tendents. Sehools withont ehabides were  asadly noted at  the
preissessiient peeting condietesd by the distriet sapervisoz. The 249
stall sehools wdentifisd s unnz: no eliables after pacKage gssim-
mient gilustrated e geed for supplemental packoge dassienments
tchitgter 6,

Student Response

Table 7:3 summarizes, for the three ade groups. the student
pesprotises i Terms of planted sample sizes. administration sessions
completed, and number of respondents, Schools assigned negular
patcKitges fepresent the plamned ample and the actual vesponses in il
sehools oxcept those asspeted supplemental packagges. No phinned
samypde sizes are <hown for the supplemental packiage asspinment
syatern a purposefully flesable approseh used 1o wive all students a
;m.m{.- probubnlity of sedection without ctarentecitg Gy mihinum
~sample stze from the lowenraotiment «chools, /

The onerall pesprontse for the tirree age groups was 9817 of the
total planoed sumple for group packages zoad 989377 for indiysdual
prtckages, The thvear-olds and 13-vear-olds show stilar nesponses for
both g@rotp and mdividual paeRages, The - 17-vear-old response was
consilerably lower on the groy packages, posstbly refleeting more
abaentecism (or other scheduling problemst or thut some studenta
officially enrolled were, m tact, dropotts or attend so ireegularty that
thetr classtfication as enrolfed would be guestionable, The scimples

ND
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- Fable -3 Within School Responses by Ape Giroups

Koegular pachage svagrnente  Supplenkeatal { ot
frem Nomsher  Semthe Poereent Teeipunn-nle P LY

planncd  conugletd comploted comtptbete-d cumplited
-veardds '

GITOup sosstons fdd I8 36 J XD N 2aty
Group sample stz 208 22 Y6 i) N2 220
T ] sesstons fdMl 3 Y g R tr.0}2

tLaear-olds

CHTOU ~Cavtoi At L S U (T 11 he” 2074
Groap sample sizes 33696 32 e iy MG LRI
frades sudaned soaarons 4.2 Uw L0 " 3. 146

} ‘-\C.!f-t bda

Ceromp sesssenis ety 2f%0 wus 41 2
Giroup s enplesizes 238920 20380 90 - AR T
Frrchon sfuiaat sossfosr o S0 407 N Y 4 4.314

were swlevted from tie currently enrolied students as shown by
school recans,

The ingher pereentiages for mdividual than for group packages
completed Clable 7-30 can probably be attributed to the policies for
selecting alternates used m comducting the sessions, For each group
sesston, four alternates wene selected and used i needed to mamtain
 total of 12, when possible. Generally, the group sesston was
rescheduled  if fower than ewd . students were available. For
individual paekage sesstons, one alternate wis designated for cach
sesston <o that an admumistration coukd e completed even if a
selected student was absent on tine seheduled day. This resulted in
igher v of altemates for mdivelual packages, as shown in Table
-0 Fius tabde also compares the percentages of students assessed as
onunally cebtedd and tie alternates. More alterates were assessed
for 17.vear-olds than for 9-vear-olds or Lwear-olds,

Metiinds us 1 to compute Nattonal  Assessment pevalues  the
estitmated proportion of the population who woukld answer a given
oxereise correctly  are diseussed in the next chagter.



Table T4, { o oof Alternates by Age Groups, by Packape Tape

Nadcnts (remp packages tadividuat pachages
avarwaed LY T Petoent \Imhﬂs Peraamt
< Y-vear-okds
Orniginal selections 21181 gi AL ot
Alternate sefections 2.0y DY) (LM e td
Totdd 232 {0 XN T
Ll-aear-olds
Orpainat selections 29,713 NY NG NN
Alternate selections 3369 104 2" 2
Fotasl L% i LX) 4,196 1 {X1)
1 7 -veasr-okds
Orignal selections 19.496 22 L2AKRS 0.1
Alternate selections 4.2 7N 1.0 214
Totat A T LYY 4.319 LG
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CHAPTER 8

ESTIMATION PROCEDURES, SCHOOL SAMPLE

Introduction

Natntial  Assessment estimtites of the perfornimess of poputa-
ttons and subpopulations on spectfie exervises are based on the
resprotises of  persons m the probability sample of a particular
popubation or subpopmblition. “he populttion parameter, P, for an
excreise is defited as.

P Y | ‘ en 1)
\
when: N, the denamiator, represeits the total number of sybpopu-
lation mensbers and Y. the numerator, denotes theinumber of those
who wauki answer the exeretse comectly. i .
In year 02, the procedure used was to estimate Yiand X by ¥ and
XL respeectaely, and then to estimiate P hy P

'} Y ‘ N2y

This estimator apphed to a stratified sample is called a combined
ratio estimator. Hf other biases, such as those due to nonresponse. ane
pnored. unbiased estimates of Y and N can be obtained. The
combined i estimate, P for P, is biased' due to the covariance
between PP and X: 1 most refatively large samples drawn from very
large populations, this covariance is negligible,

, Estimation at the Primary Sampling Stage

To discuss the relation of the PSU selection probabilitees, l’tuu,‘ R
ter thee eatimatiom  procedure withowt  discussing prohabilities of
solections pelated to later stages of the sample selecjion, two
constants or parameters asocttted with each PSUL uppl must be

- defined. For the combined ratio, P, deseetbed above, the parameter
xxjk 15 de-fined s the number of ubpopulatton members in PStjk
and ¥ a5 the number of those whe would aswer the exercise
correctly, The population parameters. N amgd Y, may be expressed in
terms of Ny and Yt}k: .

t
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wWhere Lo sttt oo s ot B otagor strata, O state strat, atd .\'."
PSECwiibin vien oo Phese exprressions are valud even of Z\'“ In ZeT0)

for sostrte oeils,

I the N\,

He\

dered ‘l‘k were oberved ot the bnsis of all eligble

respotedents in eacit samiple PSUL tnbnased estimites of N oand Y
comld e beea constroctod usme the Horate Thompnoty ostima-

tor:
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st probability that PSU-gk will e seleetod

Cetrapter booand the scummittion is over elements in the

st sitapedes of aldt c'-h::lhic resprottedeits or egehi PSU
Wit~ flecenasitry 1O eatintife N “;\ aned Y, k withm cach

watmnpde PSU Detabs of this estimitem procodore e disetissed nest,

For simpdn
this sectiony by
\" Aerer froeefoad

Estimation of PSU Totals
v of notaton, the TT6 mple FSUS are denoted
o LAl G For cach PSEL estimates of X and
o ondder for comyputte .
tie %
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and ‘ (X.6)

- - ‘ - “-- ’
\' _ * Z H . . . S S IN . o
! 1kd }‘u ut Hui}k "ii' .P(“ljkltutjlu’ H'”uqil\l’*
where '
Ni/ = Vifthe l-th student mthe ijh-th school belongs to
' the subpopuliation. or 0 otherw ise: )
Yijk! : = b if xw is 1 and the ijk/-th student correctly.
answered the particular exercise, or 0 otherwise:
P = the probabilits of selection for the i-th PSU
(chapter 4.
Piuh u,) = the probability of selection for the ij-th SSU in the
. ‘ i-th PSU given that the i-th PSU was selected
o (chapter 51 :
~ l’lu“k w0 - the probability of selection for the k-th school in
: Sl ii-th SSU given that the ij-th SSU was sehected

(chapter $);
Plum‘_, ui! the probatnlity of swlection for the /-th student in
1ik-th school gisen that the school wats selected: and
- P Uik - the probabhility that the ijk/-th student is avwigned
! . the package containing the evercine.
i

Except for schools in the supplentental package sample. the
prohabdity of se’ection of the ijkith student, given that the ijk-th .
school was selected, depended on the sumber of group sessions. Giji.
assigned toy the school and on the total number of age group
enrollees. Ry

G., ckn)
Lk e ‘ (8.7
Pmukl Wik R

1k

where E(ng) was the expected, or average, number of sample
students required for a group session and its associated individual

package sessions. In year 02, for the 9-year-okds! 13-year-olds. and
17-year-olds, the values of Eing) were, respectively, 15-1/3.13-7/13.

and 1. The number of sample stiklents requined for each group

package assigned to a sample school is shown in Table ‘6-3 (chapter
——"8). For 9year-olds. 16 sample students were required for each
assignment of group mackages 1, 2, or 3 and 15 for each assignment

i

13| '
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of packiges 1,5, 6,7, 8, 'or 9. Thus. the averqge number reguired per
group etk assigmed wi

L}

Fingr «1 :in'-yh*- (2 3 eldy=1513,

Y

The probability of ;Ls&h:km:i a particulsr package to a sample
student depended on the number of group and individual packages
and on the sample size associated with each package. Since packages
‘weore  avsigned o students by a sampling  process which was
indipendent  of the student  selection: process, the conditional -
probability of assiming a parncular package to the selected ijk/-th
student depended only on the package number, a. Therefore, for a
particular age group. Pas g can be written more simply as Pra):

'\

o X !:(-' -:-“‘-‘-“‘- « for Lrevup p;tckngcs.

and (N.NY

0
: tor indivduat packages:

.".
Poo i - 1

where G o1 the number of distinet group packages and 1 is the
number of distinct mdividual packages for the age group survey.

In ~chouls selected for the supplemental package sample. the
stiddent probainhty, given the school was selected. depended on the
number of sample students. ny. allocated to the school and on the
total age group enrollment, stlr:

n"L

¢ o
Pm”u u"ki R (NS
ith

In any case, ngg i practice wins bounded by Ry ‘The probability of
assinng a pariicular package 1o a selected student was simply:

t 3
Py UG (S Hny
for the supplemental packages.
Adjustments for Nonresponse

‘The procedures desertbedd so far asstume a2 complete response it
Al stitses of the sampling desgn, Approximately 7.37¢ of the selected

a2
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schools refused to participate (Chapter 7). In a few PSUs, the
cooperation problems were so severe that replacement PSUs were
selected. The data were adjusted for refusals by recomputing the PSUU
and school selection probabilities for cooperating schools in the same
strata and by assuming that only the cooperating schools had been
selected initially.

~ In some cases, fewer than the planned number of students
participated in package sessions within a school. The factor, fiika.

was computed to correct for the nonresponse 'to package-« within

school-ijk: thus,
n..
" ke ) (%41
et n l!kn ' ‘
w here
Y planned sample dze for package-o m school-k of §SE-pof
I
n’ “ actual sample size for packagesa 10 schook-k of SSE - of
SR B

The final equations used to compute X; and Y, (equation R.6)
with corrections for nonresponse were as follows:

<.y Nindlia
i _ Pea ur - P ou b - I b Paou )
W A ik i Yine ik C
and 0 M ]
Y Y ikdyhe
' e ot - e uw oy - P TR P oo )
1.ht 1o 1th 1y TLYANNT N skt

)
£
H

Survey Weights

Equation 8.5 may also be written with weights, Wigq, . as:

Yy .
v T Wikt Y

. o . (N.13)
N A-'- z‘: Z z “nkln \ul\l
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In this form, the Wy, values are the survey weights, or expansion
factors. applied to the package-a survey responses. These weights
depend on the selection probabilities for.all stages of the dexign, on
the nonresponse adjustments, and on the estimation method.

WORKS CITED IN CHAPTER 8

1 M G Kendall . A Stuart The Adtunced Theory of Statisties Vol HE
famcdeon Churbes Gt and Company Limited, 1966, )
2D G Honaz and D Thompeon, A Generalization of Sampling Without

Replacemest from the Fintte Universe,”™ Journal of the Amencaen Ntatistieal

Axersesgfrenss Vel 17, 14t



CHAPTER 9
. GENERAL DESCRIPTION, HOUSEHDY'D SAMPLE

i \ «

. - Intrqduction

This chapter and the next four chapters deseribe the year 02
houscholkd sample desym. Chapter 89 gives a general deseription of the

“household design, Chapter 10 deseribes the selection of the primary

sampling umits  (PSUs)y, Chapter 11 deseribes  the selection of
secondary <ampling units or and area segments, the procedures used
to identify eligible respondents assoctated with secondary units, and
the method used to assign assessment packagies to respondents. The

T Fesponse expenence for the yvear 02 assessment is briefly summarized

n chapter 12, The hasic method used o estimate National
Asstsament p- mlum (proportion answering an exercise correctls) is
discussed 1 chapter 13,

Target Populations ’

‘The household sampie was amaed at three age groups: 17-yvear-
okls not enrofled i school, voung adults 26 to 35 vears of age, and
I8vcar-olds who wen not enrolled m school when they were 17
veurs old. Fven though these " 18-vear-okls wens not one of the
onginal tanget populations, it was asstimead that they would perform
esseptinlly the same way on National Assessmient ex-1 “ies as the
out-af school 17 -vear-olds. Therefore, both 17-year-okis .« ¢ 18-year-
olds arne referred 1o as 1;-war-ukls for the out-of-scha ot survey.
Seventeen-vear-okds enrotted in school during March acd A\pnl of
1971 wens adentified and assessedd throtgh the sehioal sampt. .

No other means of samphng wis wsed for the voung adolt
population. kn the area sample, young adults and outischool
17 -vear-olds living in group quarters rather than howsebolds swere not
tnclited i the sample.

The fickl operation for vear 02 of National \ssessment was
scheduled o that the voung adult< and out-of-school 17-year-olds
were atssesssl Begnuting i Mareh 1971 and endmg m July 1971,
Tabke 9-1 shows the survey period and the ehgble birth dates for the
target populations, The survey penad for out-of-whaol 17-vear-okls
coineides approximately with that of the in-school P7-vear-okds
Chable 3-10 the eligible birth dates for out-of<chool 17-vear-okds ane
identicid 1o those for 17-vear-okis in the school sample. and the
efigible hirth dates for I8 gear-akds are one vear eardier than those for

KB}



17 -yvear-olds, The mxd-range age and the extreme ages allowed by the
eligibility enteria for each age group are presented in Table 92,

L]

Table 9-1. lkﬁmtfém of Qut-of-Schoul Populations for the Houschold
Samphe. Year 02 (Surses Pertod: March to Juls 1971)

Ly

\negrowp Perind et corelivd Fligihte birth

. ‘ i schessl dater -
© Adults. ages 2610 38 - T 4-1-35 1o 33148
t s ear-olds 1-1-71 1o 1-31-71 10183 o 9-30-54
‘&pcqr-nkh . 3-1-70 to 3-31-70 PO-1-82 1o 9.30-53

i

Fable 9-2, Ape Range for Eligibles in
Houschold Sample, Year 02

ISP pu— R = — Bl
e Cromp Hligible spr range -

R o A imimun Mid-range Maviaum
Adults. 2610 35 28y dtmos. 3ars 11 2mos. 363 dmos,
1Taseur-olds® losrs. Smos. 17w 1= 2mos. 178 0O mon.
IX-yedr-old-** 17sre. Smos. 1S T 2mos. 1R s 1 mos.

= Nt enrobied in school when 16 sears 3 months to 17 sears 4 months of
age. )
e+ Nt enrolled in school when 16 sears § months to 17 years 6 months of
age. . -

The Multi-Stage Design

The houschold survey was designed as a multi-stage sample,
meaning that the sample was selected in stages. Multi-stage designs
concentrite the sample in a few areas. thus reducing field costs.

" "The primary sampling units (firststage sampling units) were

goographic land areas consisting of one or more counties. The
primary sample consisted of 32 PSUs selected with probabilities
approximately proportional to a measure of size. The size measures
were the preliminary county populations from the 1970 Census.

The secondary sampling units (xecond-stage sampling units) were
land area segments or clusters of housing anits within the PStls. The
apea segments were divided into five socioeconomic status substrata
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within each PSE; two units were selected with equal probabilities
. from each substratim, .

“ The thindstage sampling units were the oceupied housing units
within the secondary samphng unigs, and the fourthstage sampling
units were ehgible yvoung adults” and  out-ofschool 17-vear-olds
within the occupied housing units, There was no subsampling-within
the secondary units: that s, all eligibles u all occupied housing units
of the secondary sampling umits were included in the sample.

. Unlike the school sample, the household sample had no
requirement that all states and the District of Columbia be mcluded
in the sample. Consequently, no such restriction was imposed on the

*ample design. .

Because the same primary sample was to he used for several
yvears, PSUs were constructed so that each PSU contained enough
agecligibles for several yvears of assessment without assessing any
respondent mone  than once.  Another reason for establishing a
minsmum population for PSUs was the requirement for oversampling
the low ~ocioeconamic portion of the population. All PSUs had to
contain 2 large enough population to make oversampling feasible
within <ample PSUs for certain sizes of community strata. These
recuirements were met when the sampling frame was constructed in
1970, Each PSU n the frame wies réquired to contain at least 20,000
total population: thus. counties with 1970 populations less than this
minimum were combined with other counties prior to the primary
sample selection, :

The yveur 01 houschold survey results did not approach the
completeness or the quality of the year 01 school survey. The low
individual completion rate (the proportion of eligibles in sereened
housing units who completed one or more assessment packagess and
the low household sereening rate (the proportion of sample housing
units who provided name. age, and sex information of ocecupants ) led
to a deciston to use x smaller but expandable primary sample in year
02 to test whether modifications in the field procedures would
improve the response rates. If a larger year 03 primary sample were
required. it would be more economieal for it to include the 52 PSU's
selected for the year 02 primary sample. Accordingly . 208 PStis were
selected with probabilitics proportional to size. and subsequently 52
of the 208 were selected with equal probabilities for the year 02
houschold primary sample. Additional PSts could be selected from

. the 156 remaining PSUs for year 03 or later: thus, the overall
probabilities of selection for PSUs in the expanded sample would be
proportional to size.
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, , Planned Sample Size

. y

- Approximate overall sample size for each package (1.040 for
adults and 15.1 for out-of-school 17-vearolds. Table 9-3) for the
vear (02 houschold survey s smaller than the 2.000 to 2.500

determined in the year 01 planning for two reasons, A yvear 01

—~ -,

- houschokl screening rate of 777 and an indiviiluat completion rate of

577 gave the owrall completion rate of approximately. 44%. (77
times §7°7). A year 01 quality check surwy indicated that more
experienced interviewers. constant supervision, and monetary incen-
tives for cligible young adults were m-od(-d to raise the overall
completion rate to owr 70°¢ (1o 91.1 2% for houschold sereening,
times 8077 for eligibles with incentives).

. Table &3, Sumple Sizes Plunned for Age Groups
in the Houscebold Surves. Year (12
T ) m«m _Ceralf cample PNt ample o
Age gfuvyp of samplc fotal Sample fogad
‘ pachages “ise , somple “ise. somple |
pachaps e pachage s
Young sdults 6 1.040 6.230 20 .
MTayear-alds 12 154 I8 04 6

To enhance quality and completeness for year .02. the overail

. sample size per adult package (1.01) was planned at approximately

one-halfl the fullscale vear 01 sample size. Each package was
administered to either a young adult or an owut-of-school 17-year-old.
and each cligible was given the option of completing one, two, three,
or four assessment packages. Of the oligible young adults, 70% were
expected to average completing 3.5 packages. The number of
househokls in the sample was limited to the number required to
produce approximately 1,040 responses for cach of the. six young
adult packages plus 151 responses for each of the 12 packages used
for 17-year-okis. Based on the results of the year 01 houschold
sturvey quality check, an incentive of $5.00 a package was offered to
the respondents agrecing to complete two or more packages.

Most of the out-of-school 17-year-okls surveyed in vear 02 were
assessedd from three supplemental list frame surveys: about two-
ihinds, from lists of dropouts provided by a sample of high schools;
about a thind, from lists of enrollers at Job Corps and Neighborhood
Youth Corps sites. Detantls of the supplemental surveys are eovered in
a separate report,'
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' Fach young adult package was expected to he administered
approximately 20 times 1 each of the 52 PSUs. For the househokd
| samples, the planned PSU sample sizes were expected averages rather

# . than fixed numbers, as they were in the school sample.

- A National Assessment field supervisor visited the PSU initially
to list addresses of all dwelling units focated within the physical area
bnd to interview patential fickl interviewers. The supervisor mle
other visits periodically to list additional segments. to assist the fiekl

- interviewers with problems, to conduct quality checks. and to train
the field interviewers. Each of the 32 PSUs contained 10 sample
segments averaging approximately 16.5 occupied housing units-each.

* Procedures used to select the year 02 sample PSt!s and the sample
segments are discgssod in chapters 10 and 11.
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CHAPTER 10 |
THE HOUSEHOLD PRIMARY SAMPLE FOR YEAR 02

lntmduction_

Guidelines for the year 02 houschold sample design (chapter 2)
required that probability samples of subpopulations (young adults 26
to 35 years of age, and 17-year-olds not enrolled in school) living in
househokls he reprosentative of regional, community size. and
socioeconomic status characteristics. A special requirement was a
small, but expandable, primary. sample. e .

A method of deep stratification called controlied svlection,
which utilizes two-dimensional stratification, was used. The method
permitted the selection of B probability sample from a two-way grid
that satisfied certain restrictions on the marginal sample totals. Use
of this method satisfied the original requirements for National
Assessment stratificatiqn by first allocating the sample to regions and
hy secondly alfocating the sample simultaneously within each region
10 community characteristics strata, socioeconomic strata, and state
strata. ,

The procedures followed in constructing and stratifying the

" primary sampling frame are discussed in the next four sections of this

chapter. The order of discussion does not follow exactly the steps
taken in practice because the two tasks were highly interrelated.
The following chtonological list summarizes the set of procedures
followed in constructing and stratifying the primary sampling frame.
1. Produce initial list of counties. or similar units, along with
required population totals or estimates.
2. sort the list by regional strata. . r
2. Sort counties by size of community (SOC) within each
region. ,
1. (Combine counties, as needed. to form PSUs which meet
certain minimum population sizes.
5. Recaleulate size measures and socioecofomic status (SES)
indices by PSU.
6. ldentify self-representing PSUs and sort into separate strata.
7. Determine SES strata definitions within SOC strata 3 and 4
and sort PSUs by SES within SOC stratg.
8. Sort PSUs by state strata within major strata.
Both the selection of the sample of 208 primary sampling units
(PStUs) and the selection of a subsample of §2 PSUs for use in year
02 are discussed in the last major section of this chapler.
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Each PSU for the area sample consisted of one or mene counties,
The sampling frame for selection of the primary sample was a list of
PSUs. Every county i the United States was included in exactly one
of the PSUs in the hist. Spevial arvas, not politicatly defined as
countics, were also included and treated as if they were counties:
examples of such areas are election distniets in Alaska, parishes 1in
Louisiana, and independent cities in cortain states,

The procedures for combining counties into multiple<ounty
untits to form PSUs were based on consideration of the desinesd
stratification: the need to have g sufficiently lange population in each
PSSt for the within-PSU sample: the nead for oversampling of the low
SEN population within PRUs it cortain SOC strata: and tne need for
combinmg counties to obtain practical PSU areas for fiekl opera-
ticms, : . .o

The newd for combining two or mone counties to form a PSU
arises from the necessity of having a suffictently large population in
each PSU 1o allow the same sample PSUs 1o be used for several yeas
without samphing any hotsing units mone than once, Approximately

-133 housing units, containing some 126 persons. were espected to be

in the sample each vear in an average PSU. A minimum PSU sjze of
200 was considered  lange enough to siatisfy  the minimum
population requirement,

stratification entena aaffected the choice of counties that could

be combined to form a single PSU. [t was considered desirable to

combine contigtous counties that wep in the same major SOC
stratum and in the same state stt *m. {§ was not always possible to
meot both the “‘contiguity™ amxi the “same stratum™ critena in
combining counties to form PSUs. If not, the usuad procedun was to
adhere to the contiguity criterion, to combme counties within the
same state but in different SO strata. and to classify the PSUY
according to the lowest SOC number of any of its coutties. For
example, if SOC 2 county was combined with SOC 1 county, the
entire PSU consisting of these two counties was classified as a SOC 1
PSt’. The strategy of oversampling the low SES population within
PSts i S0OCs 1 and 2 meant that a lamger pool of eligible
respondents would be reguired in those PSUs. No difficulties in
combhining counties in different SES strata were encountered hecause
the stratification by SES was done on a PSL! hasis after alf combining
of counties to form PSUs had been completed,

" Although many PSUs consisted of a single county (or similar
unit), most PSUs were of the multiplecounty type, particularly in
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SOCs Janed 1. Fhe number of PSUs i the sampling frame was 189572
Cthis may be contras.ed with a total of over 2000 counties, or sinntar
uiiits, tsed its the babding blocks for constructing the PSE's,

in addition to definng the PSUS i the sampling frame in terms

of vounties, it was necessary to derne two measures for each PSe.
“The first was the total PSU - popufation neguined to determme
selection probatnlities or expected sample sizes and the second was
an SES mndex 1o be used for strstifieation m SOCs dand L

Prehmmary census data on total popatiations of  counties and
cortain cittes were tsed 1o classify counties, by the four SOC strata
and 1o establish <ize meastires for PSUs. Although the actual data
colleetion was sehiedulest for the spring of 1971, the most recent
constis data avatlable wene thos s from the prefiminary counts of the
1970 Census. The 1960 Census county tabubiations of 2percent of
familien earnmyg less than 83,000 per year” were usd as the SES
iden o8 counties i SOCs 3 and 1 because no 1970 data on income
were Vet aubiebile.

An example of @ <amphing frame listing for a major stratum by
statee strtum cell is shown in table 10-1. The table shows four single
county PSUs and four multiple county PSUs withi stratum 5739,
The 5739 <tads for the Northeast regmon. the fow SES portion of
SOC £ and they state of Fennsylivana,

! Initial Allocation to Regional Strata

The four regional strata defined at this one level of stratification
corrosponded exactly to reporting subpopulations: Northeast, South-
cast. Central, and Woast. ¢ Fhe subpopulations were defined in chapter
9y Frure §-1 tchapter 1y shows the four regional strata on an outline
mayp of the Linited States, "

Since regions are one of the pujor reporting categories of
National Assesment. a deetston was made to alloeate the sample
equally to shem, Fable 102 shows the sample allocation, the
populatson fotals, and estimated measures of size for each. t'nder
optimal allocation assuming equal within-fegion variances, one would
alloeate the samphe in dinet proportion to the regional tarnget
populations  for «timating national  values. Equal rather than
proportional allocation to regtons was used to provide maximum
officiency for pegonal compansons and to provide regional estimates
of approximately equal precision. ft was estimated that the vanance
of national estimates woulid be increased by a factor of about 177,

-
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L able 16-1. Sampiing Frame Within Stratum §739

< e®

. e = = =
~l € aunts € cunty © e Percent
anber cnde Same papulation low NEN
[ 1 Jefferson 43,084 .0
2 s Bedford 41 486 0.7
R k) Gireene 15639 1o
. 4 0 Favette 152.867 2
s K} Huntington NI 132
29 . Fulton 10,532 N4
o Tatal 48821 - 339
6 8S Snvder 29,33 X6
u Juniata 16181 N
Taotal 45,504 X0
¢ Y & Sullivan $.6Y7 8.4
. ‘ 66 Wyaming 1R.386 0.1
. - . Total 4013 w7
. ’ .
X (] Was e X538 %1
. §2 Pike 11.062 h2 N
) o Total 19.597 X}
Table 10-2. Sumple Alfocation to Regional Strata
B e e ——re e
1970 ( cni Feroest Sample sllocation
Kooon  prkmienr “ Swea s
. pap-lmu totel ample cample
Northeast 53,581,446 2% s 13
Southeast 43 NTL.808 M4 2 13
Central 3£ 961.756 379 82 13
W et 47.852.961 33 s2 1.
C.S.total 200, 270.96K 100.0 208 82




Stratification Within Regions

The PSUs within cach regon were stratified by size of communi-
tv, by socioeconomic status, and by state.
Size of Commatity (SO "t Ntrut

Within each regofatmtegtum, the fint level of stratification was
related to size of community (SO ). At the primary sampling stage.
entire counties were classified in one of four SOC categories based o
the population of the largest city in the county and whether or not
the county was part of a Standard Metropolitan Statistical Area
(SMSA) The SOC strata defimtions wene the same ones used for the
inschool  primary  sample  fchapter  $), except that 1970 eity
populations (rather than the 1960 populations of chapter 4) were
tinexd,

Fable 10-3 shows the 1970 Census 'n'ehmmar) population totals
by SOC strata within the four regions. The preliminary: counts were

“the latest available census data for counties when the primary

sampling frame was deweloped in the fall of 1870, The preliminary
counts tend to be slight)y smaller than the final counts: the official
1970 U8, resident population total was 203,235 298~ approximate-
Iy 1.5/ higher than the preliminary total,

Table 10-3 shows considerable variation in the relative sizes of
the Tour SOC strata within regons. SOC 1 is the largest. SOC 2 is the
smallest. The primary sample was allocated to each SOC' stratum in

_ proportion to its size. Proportional allocation was possible because

the method used ‘to seloct the primary sample’ allowed fractional
trather than integer) PSU allocations,
Within each region, the probability of selection for each PSU was

" approximately proportional to the size of the PSU, as indicated hy

the 1970 Census preliminary population count. This probability of
selection can more conveniently be considered as an expected sample
size n repeated sampling. The expected sample size for each PSU was
cateulated a5 H2 times the PSU's size measure (1970 population)
divided by the sum of the size measures for all PSUs in the region.
sSome PSUs withm SOC 1 were so large that the expected sample size
equalfd or exceeded one: they wene elassified as self-representing
strata and included in the sample with certainty : the sampling within
these PSUs was in proportion to the expected sample sizes. Table
10-4 hists the self-representing PSUs and the expected sample size for
¢ach,
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1 able 10-3, Prinveny .\'atmplc Altocation to SOC Strata

— 4 amma e e~ . cam e e e s et M | gt | e e - o sm—ge 2T

Mmmn Poercent of ¢ spuctod Porovnt of
Repion prolinsinars eopional ammber restinnnl
and MM _ pepulation  popelates  ofPSUe alacation
\ul‘lhc..h!
NSO hovit Ul ) 414 MBL M 41.8
S 2 NAIATIX [sX NOJUX ISX
SOC 1 RSP RN | 16712 RN}
SO 4 ‘ im.l *w 10.6 S.498 106
Totat R aX| 44:. U] L300 XY
Southeist p
SEXC TO281Ix9 7N 9237 17.8
N2 21033 0.7 1494 6.7
SO} [1.361.716 R R 17.421 R % I
SO 4 1R (6. K67 42 o M3 st\ 420
Fotal 32874 KA {000 82 400 1000
‘ Centr.d .
S 1 31378086 66 {9.027 RN
SOC.2 6947 877 124 6.3456 124
SOC 2 13,368 887 hR XY 124232 My
, SO 4 !i 1em). Tede B .}_‘_f.l {3003 __2?.[
Total S5.961.756 1000 £2.000 1000
Wt
S | 21980061 801 6012 €01
SO 1923291 N2 4.263 X.o
SOC 3 £1.208.5486 ng. 1217 AL
SOC 4 X. mmm 8.} 9.5 i3
Totat 47 X&) uni 1060 6 LY 000 HLO
U S. totals
SO ) 74,306,286 7.4 78,900 68
SOC Y 23197334 it} g1 10.X
S 3 86,157 428 RO 48.732 hi
SOC 4 37,600 913 1IxK 0987 MS
Total ;m.:m.%s 100.0 JOK.000 10n.0
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Table 104, Scif-representing PSUC and Eapecgad Sample Stz |

<+
s ) cd
febartrt opsion | sempi
Northeast -
Middlesen County. Muss, 1R T.3447
New York City, NY. 7T e T
Erie County. NY. LI03 413 1.071
Suffolk County, NUY. 1,107 °K6 ‘ 1O7S
Nasaau County . N Y. 413082 1.371
Philadelphia County, Py, 1927 K63 © LN
Allegheny County. Pa. 1.591.270 1.544
Southeast
Dude County, Fla. 1.289.176 1.807
Central ‘ s .
Cook County, Hi L4700 S04
Wi ne County, Mich. 2632.04K Q488
Cusahoga County., Ohio 1.701.630 1581
West ’
Muricopa County. Az, ) LR KM 1.AN7
Los Angeles Counts. Calif., 6,974,103 7.578
San Dicgo Counts Calif. 1315022 P43
Orange Counts, Calif. (LUREIS 1532
Alameda County, Calif. T 1059051 LASE
Santa Clara Counts. Calf. 1.087.032 1149
Datlas County. Tevan 1.316.2x9 1430
Harris County, Texas 1.122.336 1.872
King County. Wash. 1,142 48K 1.241

«

Socioeconomic Status (SES) Strata

Sampling a greater proportion of the low than of the high
socioeconomic status (SES) population—referred to as oversam-
pling—to permit reporting of estimates for subpopulations on the
lower extreme of the SES scale was established as an objective in the
early planning stages of National Assessment. If the gencral popula-
tion could be neatly sorted into two groups, labeled as low SES and
high SES, the technical sampling problem for meeting this objective
could be easily resolved. The real situation existing in the US.
population did not allow for this simple resolution.

PSl's. which are usually counties, vary considercbly in the
proportion of the population which can be classified as low SES, but
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every PSU contains some. In planning the year 02 sample, ‘it was
decided to attempt to classify the population by SES at one of two
- stages—at the PSU stage or at the within-PSU stage. The first stage
classification, which was useful for relatively small PSUs, was used
for SOCs 3 and 4. In SOCs 1 and 2, more data were available so the
differences in SES by areas could he used to stratify the population
at the second stage—by using 1960 Census data on family income-for
census tracts and ninor civil divisions, The PSUs of SOCs 1 and 2
were more internally heterogeneous, in terms of SES, than those of
SOCs 3 and 4; this was a factor in determining the approach to
oversampling low SES,
' The variable selected to identify low SES at the primary sampling
stage was “‘percent of the population eaming less than $3,000."¢
Table 10-5 shows the range of this variable within each SOC stratum

*County data from the 1960 Census.

Table 10-8. Variation in SES Index for PSUs by SOC Stratum

Region Nomperal Percent of famifies carnipg lews then $3000
snd SO ampling frame \fimimem Macioum Range
Northeast ®
SOC | is 00 2.1 po R
sOC ? » 5.8 27 17.2
SOC 1} 76 64 33 69
SOC 4 9 79 433 154
Southeast )
SOC | 14 17.2 34 142
SOC? pt . 58 56.7 509
SOC 3 137 96 551 T 488
. SOC 4 7 L0 758 4 T4
Centra
SOC | p. } ) 7.2 .7 14.8
SOC 2 49 §9 »9 M0
SOC 1} 13t 103 419 316
SOC ¢ 460 13.5 63,1 496
West - |
SOC1 .. pa B 10.2 M4 . 18.2
SOC 2 30 1.2 418 366
SOC 3§ 86 AT 58.1 S04
SOC 4 ng 7.5 oR K 61.3
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of vach region. Wide ranges of SES fevels in SOCs 3 and 1 indicated
that stratification and application of disproportionate sampling rates
at the primary sampling level would include more low SES persons in
the sample than proportionate samphng would.

1 applying disproportionate sampling rates, some increase in
variance of the aggregate estimate, for the combned low and high
SES subpopulations, was expected. This iherease is a function of two
factors: (1) the portion of the population sampled at a higher than
proportional rate and (2) the relative rate of oversampling. Table 1-6
(chapter 41 shows the joint effects of these two factors on the
variance of aggregate estimates. As- discussed in chapter 4, the
increase in variance may be minimized by keeping the ratio of
sampling rates low and by oveniampling either a very small portion or
a very large portion of the population.

Consideration of the data in Tables 4-6 and 47 led to the
decisions that, at the primary sampling stage, the low SES sirata,
being oversampled within SOC 3 and 4, should represent no more
than about 207 of the total population within the S8OC strata and
that the oversampling rate should be less than or equal to 2:1. Table
10-6 shows the firal yvear 027 allocation of the sample to the SES
strata within SOCs 3 and 4. The last column in the table shows the
ratios of SESstratum sampling mates to proportional sampling rates:
these raios vary between’ 1.64 and 1.70 for the low SES and
between (.82 and 0.85 for the high.

Table 10-7- shows how design fnctm\ affe-t ted the householdi
sample. The portion of the population in each SOC stratum that was
nwrsarhpled ranged from 0.179 to 0.217. It was possible to control
the rate-of oversampling at exactly 2:1 in the household survey
design si% the SES strata received fractional PSU allocations (Table
10-6). In nd case was the increase of variances caused by dispropor-
tionate allocdtion to SES strata more thart 97,

State Strata ‘

Stratification by state within regions was not required for the
houschold sample design: there was no special requirement that afl
states he included in thé primary sample. State stratification was
used to obtain some of the henefits of stratification. Large-popula-
tion states were themselves strata, Small states were grouped together
until each group contained a total population large enough for the
stratum to receive an expected PSU sample size of 2.000 or greater.
The tables in the next section indicate which states were grouped
within each region. Population size measures and expected sample
size allocations for the state strata-are discussed in the section which
follows.
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. Table -6, Allocation to SES Strata. SOC 3 .pnfl\\

Niratue

Northeast

SO 3 dow SES
SOC 3. high SES
\‘(K 4. ‘d\t SI,S
SOC 4, high SES

Southeast .
SOC 3, low SES
SOU L, high SES
SOC 4, fouw SES
SOC 4 high SES

C entral
SOC Llow SES
SOC 3L high SES
SO S, low SES
SOC 4. tueh SES

Wt
SO Llow SES

SOC 3, high SES

SOC 4 fouw SE S
SOC . high SES

] = ~— ——— = - ———
1979 cemaan Sample Ratio of SFN SR,
L _g_upd-ﬂn i allacutinn* to srernge MM SR
’ P
LANS (RN R 167
FANIT IR0 1 0nNd
1.0NL602 1.7 6N
- 4,871 607 172 .84
AT 9N SR 1 { (.70
FLIRETAR 12.121 ONS
1846, 66 T 6X7 .68
14,160,501 141581 X2
980,529 4429 164
FO. 468,388 7993 (1.x2
.t.n.‘.its.w 465K 6"
(MIER N E Q.47 0x3
2123 46K 4.IN0 I .6k
NRK2LO7X . 7 W6 (N3
1.743.520 ' 1ia [.67
0265841 6. 368 B LEX]

it i et a s+ ah e ——

* Allocation i this l.chlg i the expevted number of PSUS .!llm.ncd to lhg

08 P o i

*e Rution of the SES stratum within SOC ~.smplmg rate to the SOC stratum
sampling rate that would result with no oversampling of fow SIS stratum
withg SOC stratum. These factors are expressed s R R and R, R in

TJhlL 3‘»
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Pable 16-7, Summuars of Desgn Fagctors

e Reluted to Low SES Oversampling
Region " Prapartion of Rate of ‘_ﬁ“:":“‘f ‘
and peipalation ie sservampling of aggtegate
~N low SEN siratem R, Ry o
Nofrtheast
SOC 3 0197 200 tO7X
SOC 4 0. 193 ML L 1.077
Southeist
SOC R . a1t o 1078
SOC 4 a4 200 1 OXR4
Central
SO 3 O o0 §.0ONS
S 4 . 200 JiK) 1.079
Wt :
SO 2 X 0 1 OX3
SOC 4 0.199 200 ' 1 OXO

————— s & = - PO

]

Summary of Allocation to Within-Region Strata

In chapter i, cight major strata were formed wnthm each region

(see ‘Table 4-9), The same major strata definitions were used for thé

housechold sample, Stratum 3. defined as “SOC 2, self-representing.”

was an empty stratum in all regions in the year 02 household sample.
All other strata occurred in all four regions. Table 10-8 shows the .
number of PSUs in the sampling frame for each major stratum within
each region. Tables 109 through 10-12 show the total populations in

‘Fable 16-8. \umhcﬁ of PSUsin Q.:mplmg Frame

PR . o Py et e e o amaes ¥ a4 it

‘Regs . _ Visjer drmum® ¢ ) -
L DU T, S SN, ? £
Nuﬂht‘;ht. ¥ X XX 26 1) ) 74 ol 13
Southeist | i3 M w i) 136 00 N2
Central 3 17 49 30 1] jit RX1Y) 68
Wt Q {4 U _:'? b} 6 X 07
l nncd Gl.ntcs 2 Q 131 IR 294 1 Lo 1977

o e e s e . afmamaa e e a n

* Stratum X was empts in all regions.
P
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a state by major striatum array. ‘

Tables 10-12 through 10-16 summarnze the allocations of P8US
to major and to state strata. The coll values in the tables are expected
PsL sample sizes in repeated sampling. The allocations m these tubles
are proportional to the corre. sonding poptlation vidues shown in
Tables 1040 through T2, encept for the oversampled low SESs of

Fable 16-0). Primarny Sample AHocstion Summurs
for the Sortheast Region

~ate F apected Qomple vises be majes oratom® Letad

_Mestew 0t 2 4 F_ .t ) b

Conn.. R -- -- O U 2 B NN { D .. 12
Del, Md.DC - PSR 2379 0K 03 047 a1 24
Masw P AT 000 OSKK (TIS INS0 . 0127 S.387
N 147K IS 086d 2276 .- 08 ST
NY. (Lol 2000 077 LOSO 1425 0 KR | 00K 17454
Pa ISIT o 2600 2007 NS 0700 119N FENES
Maine, N H vy - - O3 061 034 091 0" 234
Total SN2 4T KN S400 11 300 1074 1T S

* Stratum dwas empis

]

fable 1034, Prinary Sample AHocton Sumnss
for the Southeast Regum

I apeciod cample sisae b Mo oif sl festad

Nty

rafum i | 2 4 £ e - L
Va. W\ e B LI QINS [ URY 008G 2 ST 6838
N( o AT UORS TINY 16 L4 DN 67
SC -- - 028 R 032 punT I8l
Cia T 0T aads addl BT 0578 pen Sie
il R B L SRPPRRY | I L S {0 et T ags
(Y ve OINTIS (RO HEINY (0~ tenger 0N E SN
fenn e P OLEE 08323 G°N 07T PINE 37
A\l ’ o FISS g s ONg 0 R36 aell 0udd $438
Mivee . - .- e ARG (IS FAIN 072 127
ta - T 053 0470 097 0517 1136 400t
Ark. .- I T 151 0T 1Ty g4 et
Fotal PANT T30 1408 S UK Y I T oNT (ST S

® Qtratum s cmps
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SOCs 3 and 1. For example, the expected sample sizes for all entries

‘in columns 1, 2, and 4 of Table 10-15 were obtained by fimst

multiplying the comesponding entries in Table 10-11 by the sample
size for the rdmon (32 PSUs) and then dividing the result by the

Table 10-15. Primany Sample Allocation Summars

for the Central Region
“7 = — e ——
“ate o Eapected ample vires by major oirmimes® Tatel
oiratus 1 2 4 ] ¢ ? [ ]
i3 S04 -« 1R8O 045 1109 0242 [282 997K
ind. - 070 0440 1877 1381 -~ 141 478
fowa - . 0262 0080 0358 0.583 0.400 0903 2586
Kans, - 0.323 0409 02658 0.1582 0.1%0 0.731 2.060
Mich. 2455 0.790 (690 0181 1296 -~ 1280 7.692
Minn. - 1.3 0.M8 0250 0276 0680 0.774 3.687
Mo. - 20583 0410 0.751 - 1674 0318 5206
. \es!n'l)\k £k .. -~ 0.360 0061 0.141 0421 1.161 093 2X3X
. Dak. .\ - .
Ohio 1.5K1 3139 OR46 064 1649 0178 1450 9474
Wihe—__ - 0972 0322 0210 1.156 0.178 0938 2770
Total 9079 9.948 6.456 4429 7993 4688 9.407 52.000
- -~ _J_F f‘__‘-
* Stratum 3 was enipty. )
Table 18-16. Priman Sample Allocation Summary
for the West Region
P — T — e e~
Ntate _ . bapeoted comple dses by majer irnism® Totat
) t 2 4 L) . ] .
Ariz.. N Men. [OS7 0716 - 0.302 0171 0182 0.608 3.026
Calif. [2.842 (456 1863 0.550 3167 -~ 0923 2080
Colo. - 05587 0.791 0.161 0.3 .. 03] 222
Alaska. Hawan, - 0.666 - —- 088 - 1LOST .M}
Ediaho Mont.
Nev.. Utih, Wya .- - - - FEOY .- 049 |.68K
Okla. . - 098 0230} DA% 000 0.697 0551 0.097
Oreg. C e 0598 0M6 - 0487 . (OS8R 2016
Texas LMY 262 0638 259 OK91 2281 1146 13409
Wash. EME - 0422 - 103 .- 0615 LMK
Total X432 7600 4363 4180 7996 1160 6.369 $2.000 °

i Adad - —————— el

* Stratum I wasemply

117



region's total population (55.961,756). The same computation was
made for each entry in columns 5, 6, 7, and 8; then each result was
multiplied by the appropriate factors (Table 10-6) for oversampling
low SESs (1.643, for stratum 5: 0.822, for 6: 1.667, for 7: and

0834, for8). In Tables 10-13 through 10-16. the expected sample

sizes for state totals were obtainad by row additions of the computed
cell values; tese tables also indicate which states were combined to
form state strata within regions,

it may be easily verified that the total allocation to each SOC
stratum agrees with the total in Table 10-3, For example, adding the
expected samph- sizes of 5.300 and 12.121 for major strata 5 and 6
(Table 10-14) yields 17.421, which is the expected number of PSUs
for SOC 3 1: the Southeast (Table 10-3).

From the sampling frame and calculated expected sample sizes
(Tables 10-13, 10-14, 10-15, and 10-16), the year 02 primary sample
of 32 PST's wasselected in three steps: '

1. Setting the sample allocation for each cell using a probability

sampling technique called controlled selection,

2. Selecting a probability sample of 208 PSUs from the, cells

receiving positive allocations, and

3. Selecting a subsample of 52 of the 208 PSUs as the primary

sample for year 02 of National Assessment.

Execution of these three steps is illustrated using the Northeast

region, Table 10-13 shows the expected sample size for the North-
east, for each major stratum, for each state stratum, and for each
mnajor stratum hy state stratum cell.

Controlied chm'uon of .Sumnle' Patterns

The confrolled selection procedure applied in selecting the 208
sample FSUs insured that the actual sample allocation to any cell. to
ary ‘major strafum, and to any state stratum differed from the

expected values shown in Table 10-13 by less than one PSU. Thus,

cells with expected sample sizes greater than or equai to one were

" assured certain minimum allocations. For the Northeast, Tabhje 10-17

shows I8 cells with mmnimum allocations greater than zero, for a
total f 37 PSUs. The remaming 15 PSUs were allocated using the
prohahilities shown in the cells of Table 10-18; the marginal values
are. the expected sample sizes for the major strata and state strata.
For major stratum 4. three PSUs were allocated with”probebility
0.802 and four PSUs with probability 0.198. Thus, the expected

118
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- ' Eable 1017, Mimmum Cell Alocations for the Northeast !
stute . Major dratum® futed - |
ratm ot s 8 e 8
Conn_, R - -- - ) t - - 1
* Det., Md.. DC. - { 2 i} 0 0 0 1
Mass. i Q Q 0 H . O b
~ ) - i 1 {] 2 - 0 4
NY. 1 2 '] 1 { 0 | 1)
Pai. i - 2 b i ] 1 9
Maine. N H . Ve - - 0 o ,0 0 0 ¢
Total I8 4 ) 3 8 4] Y 7

* Stratum 3 was empty.

Table 10-18. Probabilities of Increasing Minimum Cell Al!m.nmm
“by One PSU. Northeast Region

e T e e ¥ LTRIECT —— =

| otfnium o f 2 4 s & . T ]
Conn..R L -- - - 01 0167 - e 0.23%%
Del.. Md.. DC - - (593 0279 (0383 033} 0473 02013 22N
Mutss. 0.7 0700 0.588 0718 OK80 - 0127 13§87
N - 047% 0812 0563 0376 - 0438 28
\NY. 0061 -~ 0771 008 0425 0109 0008 |35
Pa. 04158 - 0616 0007 OX78 0.701 0.J9% QXIS
Matne, N H., VL e 0.132 0613 034 0491 073 2310
Total _ ORI 1TITE 319K 2490 3233 1774 L7201 15.000
* Stratum dwasempty, s

sample size for major stratum 1 (for the 15 PSU allecationy was
3.198. ’

The allocation procedure assured that each allocation to all
positivevalued colls was within one of the values shown in Table
10-18 and that the expected allocations equaled the values shown.
(Note that the values shown in ‘Table 10-18 may be added to those in
Table 10-17 to obtain the Table 10-13 vaiues.)

" The 15 remaining PSUs were allocated to the stratum cells by
constructing a set of allocations or allocation patterns and assigning
probabilities to each pattern so that the following constraints were
satisfiod !
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1. Allocations to cach coll and to each mangin differed from the
Tablke 10-18 values by less than one in every cell and maggin
of every pattermn,

2. Expected sample sizes for every cell and for every mamgin
oqualed the values shown in Table 10-18,

The procedure s called controfled selection because the cell, row,

" and column allocations were controlled for all possible pnm-ms. The
. method used is a mradification of one suggested by Jessen.,!

Twenty-five patterns which_ satisfy the -ahuw two constraints
‘were constructed. These pam-ms are shown in Appendix B. The cell.
row, and column sample totals satisfy the first nestriction above for
ecach of the 25 pattems. Table 10-19 shows the probability of
selection associated with each pattern, If the pattenys are drawn with
the stated probabilitios, the probability of allocating an additional®
PSU to any cell will agree with the value in Table 10-18 and thus will
satisfy the second restriction above, For example, the cell identified

% ".\Iajur stratum 2 in Delawsre. Maryland, and the District of
Columbia™ s allocated one PSU in pattems 1, 3, 4, 5, 7, 8, 10, 12,
13. 14, 17, 18, 19, 20, 21,23, 24, and 25 and zero PSUs in all other
patterns. The sum of the probabilities of the patterns listed above
(0.177 + 0,021 + 0,081 + 0.133 + 0.008 + 0.034 + 0.018 + 0,004 +
0.027 + 0,053 + 0.011 + 0,008 + 0.004 + 0.007 + 0.001 + 0.001 +
0,001 + 0.001) s 0.5393-the same value shown in Table 10-18.
similarly, it may be verified that the expected sample size for the
state stratum wdentified as Delaware, Maryvland, and the District of
Columbia was 2.254;: patterns 1 and 6 (prohabilities 0.177 + 0.077 =
0.254) were allocated three PSUs, ‘and the 23 other pattems were
allocated two PSUs. Thus, the expected sample size for this state

~ stratumg 1s (3 x 0.25:4) + (2 x 0.746) which equals 2.254, the marginal

value for Delaware, Maryland, and the District of Columbia in Table
10-18. The actual method of generating the patterns is not discussed
in this monograph: but briefly, it is a numerical search for a single
selution from an infinite number of possible solutions,

Within cach region, a single alloeation pattem was sblected by
drawing - ‘a random number greater than zero and less than or equal to
one from a list of random digits. When the random number was
compared with the accumulated probabilities shown in the last
column of Table 10-19, the firt pattern on the list with an
accumulated probability equal to or exceeding the random number
drawn was the one selected. As a hypothetical example. if the
number 0.6513 were drawn. a pattem number 8 woukd be selected.

Seleetion of 208-PSU Sample
Once the sample alfocation fo stratum cells was completed by
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: T“h 16-19. Probabilities Assigned to Controlled Sclection Patterns

Pattern Paticra A\ccumdated T Pattern [ Accuinutated
sumber  probabitity probubiiits | meshet prohability prahahilits
i 017" 0177 13 0027 O.RS2
2 136 0.313 14 0.083 0.8
3 (XM} 0.3 1S 0.029 0934
4 - (.0x1 0418 i6 0.026 0.960
) 0.133 0.84%8 17 0ot 097t
6 0077 0.628 - IR 0.00% oM
a/ 0.00% 0633 e 0.004 . D983
R 0.033 0.667 2 0007 0990
9 0.061 (0.7 M 0.004 099
10 001N 0.746 n 0.003 0997
1 0.078 0.821 ] Q.001 0.99%
13 0.003 0828 p2 0.001 0999

X pJ 0.001 1.000

selecting one pattem in cach region, the next step was to select the
assigned number of PSUs from each cell with a non-zero sample
allocation. Sample PSUs within these cells were selected with
prokabilities proportional to' estimdted size (PPES sampling). Most
PSUs were selected without replacement, but certain large-popula- .
tion PSUs were gllowed a probability -of being selected more than
once, . - '

The selection of PSUs in a cell with working probabilities
summing to two or more was performed using a method called
unequal probability sampling without replacement. Several proce-
dures’ ane available for drawing such samples: the method used for
the year 02 sample was a serial selection procedure which can be
easily programmed for electronic computers and is generally applic-
able for any sample size as long 25 the normal constraints for defining
the selection probabilities between zero and one are met.

The PPES sampling scheme iwsured that the probabilities. of
selecting PSUs within a stratum cell were proportional to the relative
sizes of the PSUs within the ceoll, Departures from strictly propor-
tional to estimated size for overall probabilities were due to the
disproportionate aliocation to SES strata: this factor was already
reflected in the expecvted sample sizes assigned to each stratum cell.
The probability of selection for any PSU may be expressed as:
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P CEY. . ot e
H“i}k’ ;H"ijk L gbﬁnn a), (oh
where : o
P(uml . probability of selecting PSU-R of cell-i,
. 'P‘mm LU probabilits of selecting PSU-R of coll-i, piven an
- 07 alfocation y to oell-iy, and
P(n, N ) probubility that a will be allocated 1o cell-ij,

The expected sample size for any PSUis expressed as:

S . - .
, _tik : .
ltn"kl l.tn"lsij_ ()
where '
Fen, o eypected sample atfocation to the i j-th cell in repeated )
: sampling of the allocatton patterns,

l-.(n"kl ©espected sample alfocation to the h-th PSU in the i j-th

oell.
Siil estimated stze meisare of the h-th PSU i 1, -th cell, and
S“ wm of the estimated size measures of ofl PSUG in the 1
i-th ¢ell.

(Note that I-:mijk‘ is equal to Prujji) when Emijk' is less than or
equal to one,

In the ess of selecting the sample within a cell, it was
necessary to use working probabilities or conditional probabilities
which depended upon the realized allocation to the cell as
determined by probability sampling of the allocation pattems. If the
selected allocution pattem assigned a specific sample size a to a cell,
then the workilzg probahility (or conditional probability given a) was
expressed  as:

. Siik .
I-‘mijk n“—;n - Min [I £, i Eq—] ‘ (10.3
4
Also, the conditional expected sample size, given a, was:
Sk T (10.4)

T ¥
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l-:xampkur the caleulation of the overall probabilitics and
working probahilities’ for different ‘cases are shown in. Tables 10-20
through 10-23. The first example (Table 10-20) shows stratum 5531.
This stratum had possible allocations of zero or one PSU under the
controlled selection procedure. The probability of allocating one
PSU to this stratum was 0.363 (se¢ “New Jersey-Major stratum 5.7
Table 10-13). The stratum contained two PSUs. Table 10 -20 shows
the estimated size measures, the relative, size . measures. the overall
probabilities of selection, workmg pmhah:htu-s for an allocation of
one PSU. and accumulated probabilitics, Note that the overall
pwobabilities of selection may be computed by using equation 10.2
with E(njj) equal to 0.563. and the sum of these¢ probabilities is

- 0.963. Working pmlmhlhtwa for allocation of zero PSUs to the cell

(not shown) coukt be considered zero 1 all cases, so equation 10.3
holds when a is zero. The last column in the table illustrates the
mechanism for selecting the sample PSU when the allocation was
one. A random number greater than zero and less than or equal to
ope was drawn from a random number table and compared to the
accumulated working probabilities. The first PSU whose accumulated
working probability entry equaled or exceeded the random itumber
was selected for the sample: for example, if the random number were
0.4562, PSU number one would have been selected.

‘Table 10-21 illustrates the calculation of working probabilities
when the expected sample allocation is greater than one, In this case,
stratum 5439 had a minimum allocation of two PSUs (see “*Pennsyl-
vania-Major stratum 4.” Table 10-17) and a probabhility of 0.616 of a
total allocation of three (see Table 10-18). The overall PSU selection
prohabilities were computed using equation 10.2 with E(nij) equal to
2.616. The working probabilities were computed using equation 10.3
with a equal to two and thrve, respectively. Using equation 101, it
can be verified that the overall probabilities achieved by this scheme
agree with those shown. This can be done by noting that the

Table 18-26, Hypothetical Example of Sample Selection

b from Stratum S5831
Frame 19% Relatice (herall Woorhing prabubitics  \ccommaluted
aumbet - of «clection of § '™ probahifits
i 170492 4913 2766 04913 04913
2 176,808 I}.S(lﬁ? 0.3864 0.50K7 1.0000
Total 6997 . 1K 05630 10000 L -

12
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Table 16-21. Hypothetical Example of Sample Selection

from Stratum 5439

fFrome ‘ m |
”r tre Retative W orking prabahilicies
per | Popuistien odew of et TIPSt st
i 922 0.219% 0.57%0 0.4396 0.65%¢
2 632,376 0.2310 0.6043 0.4620 0.6930
3 14,214 0.101% 0.2663 0.2036 ,0.3054
4 413,008 0.1833 04010 0.3066 0.4599
S 019 0.1400 03662 0.3800 0.4200

6 . 309406 0077 0.2033 0.15584 0.2331
1 205998  0.0764 0.1999 0.1528 0.2292 -

Total = 269371 1.0000 26160 2.0000 1.0000

prohahility that nj; is two. denoted by li(nu = 2), is 0.384 and the
probhahility that n;; is three, denoted by P(njj = 3), is 0.616 and that
the overall probability of selection can also he expressed as:

H"qh' - I’miik 'iij_:m"ij' 2 . P‘“ijk‘“ij_"m“ij .

Considering the first PSU listed in Table 10-21, this becomes:

H“:ik' = (0. 4396) (0.3%4) - (0.6593) (0.616) - 0578,

This compares with the value shown in the overall probability
column. Similar verification for the remaining PSUs may also be

- shown.

The fact that certain lasge population PSUs Wete allowed a

chance of being selected more than once has been mentioned earlier.
_ The examples which follow will illustrate situations of this kind. We

have already defined the expected sample size for a PSU, equation
10.2, and the ionditional expected sample size given the allocation g
to the state-major-stratum cell, equation 10.4. The use for these two
eqéations will now hecome apparent.

Table 10-22 illustrates the allocation of sample PSUs to the two
self-representing PSUs which comprise stratum 5139 (see “Pennsyl-
vania-Major stratum 171, Both PSUs are self-representing since they
come into the sample with probability one. Also note that the overall
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expected sample size for selhepmnn; PSUs (equation 10.2) s *

grester than one, as shown in Table 10-22. The cell expected sample
' sige is 3.415 (the sum of the two PSU expected sample sizes) and was
shown in Table 10-13 for major stratum 1 in Pennsylvania. Thus, the
cell is allocated three PSUs with probability 0.585 and four PSUs

. with probability 0.413, Given the cell allocation of either 3 or 4, thé

condijtional expected sample size for each PSU is computed, as
sho in Table 10-22 (equation 10.4). When a PSU conditional
sample size was greater than one, the procedure used was to allocate
sampie PSUs to the PSUs with certainty snd to subtract the certainty

tions from the conditional expected sample sizes until the

ders were all less than one. Table 10-22 shows that, if the cell
alldcation were three PSUs, then PSU.1 and PSU-2 would each
receive one sample PSU with certainty. For a cell allocation of four
PSUs, PSU-1 would receive two and PSU-2 one. In either case, the
remainders are used as working probabilities to allocate the one

. temaining sample unit. The overall expected sample size for a PSU

may be calculated as:
li(n“kl - 2'_; hﬁn"k- by . (f0.5)
where

b = the possible allocations to PSU.ijk.
Fof example, in the case of PSL-1,

- - 1N, il f nj-ill’(n ‘3 - .‘.P(n“.‘f h n“ .%)P(n"— nH

1. 3566 (0.5K5) ¢ 2O0.6424) (0. S83) « AORKRKLO415)
« YO IO LS
1 X707 .

The overall expected mmple size for PSU-2 may be similarly verified.

"Table 10-23 illustrates the use of conditional expected sample
sizes for large PSUs which are not self-representing PSUs, but which
have a chance of heing selected more than once in the sample. It may
be noted that PSU-2 of Table 10-23 has a conditional probability of
0908 of heing allocated two sample PSts. The overall expected

126

CH



[ 4 -
w.
o001 _xx.-.n oonu' 1 0001 (ro6y'1 0000 | 16t 199'L TPy
. RO ¢ 060" | s 0 s 0 KRYR0 v o celves ) <
; N LoOa'0 OG0 ﬁ.w....c . c?&. 0 e A 9Pet0 91°9tL |
b arye mdwee ary s e Jqmnn -nﬂ
- sMuyegqud paadea wpgeqd prsdva b S wopemdod ~d -
Bupysa gy euefispu ) Syyew  puapen) pasadua avwpy e, aure1y
< ¥Nd T 10 spmoogy 15d 1 o sopeaogy el

ottt T e

13Ty WMRaS W) uonaspg sjdwing jo sdwexesnagiod sy €2-0l AqeL

ei g P . ) . . 4 .t . . ) ot
FVMT..._:?—T m- ﬂ., . S “\w wt 4. H LR .“ - T | ' . , Lo . . )



NS ST

sample sizes for the PSUs shown in Table 10-23 may be verified using
equation 10.5 and it may he shown that equation 10.2 also gives the

- same values. ) ‘4

Selection of 52-PS(,Y:S'ubmmka
The methods used to select and identify the total samphe of 208
PSUs, 52 from each region, have now been discussed. At this point it

+ is necessary to describe the selection of the one-fourth subsample of

52 PSUs, 13 from each region, which were used as year 02 primary
sample. The one-fourth subsample of PStls within each region could
have been selected by any equal probahility selection procedure. A

some control of the allocations to

controlled selection pmcedumas usgd to select the subsample in

each region in order to main
major strata and state strata.
Table 10-24 shows pattern ‘3 (appendix D) with the minimum
allocations from Table 10-17 added in. Assuming pattem 8 had been
‘selected, Table 10.24 illustrates the distribution of the 52 PSUs

chosen in the Northeast region by major and state strata. The -

controlled selection of a subsample of 13 PSUs would have been
applied using the Table 10-21 data as size measures,

Table 1025 shows the vll and marginal expected sample
allocations used to select 13 of the 52 Northeast region sample PSU's
with equal probabilities. Major stratum 1’ in New York had a
minimum cell allocation of two PSUs: all other cells had zero
minimums. Tahles 10-26 and 10-27 illustrate one st of four
allocation pattems which might have been used to allocate the
remaining 11 subsample PSUs to state and major stratum cells. Table
10-28 shows the probabilities assigned to each of the four patterns

Table 18-24. Hypothetical Sample Allocation for the Northeist
Region With Minimum Cell Allocation Added

e s — —— T——
. Seate ‘ ._ \hjat_umu-' — o feutnd

ofvatem ] 2 4 ] & ? ]

Conn..R L. f 0 . 0 0 3 4] ) « d
Del. Md . DO {] ] ] i 11 ] 4] s
LY Y 2 } 1 0 2 {] 1] 6
NL 0 i 2 ] 2 0 [ 7
NY. 13 I 6 ] 2 0 i §7
Pa. R 0 1 2 d 0 2 M
Maine. NH . VE O 0 o 0 __l_ 1 o _;
Total 6 6 5 s 12 ! 4 82

® Stratum 3w empty.
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Table 18-25. Hypothetical Expected Sample Sives for
Scleuting the One-fourth Subsample in the Northeast Regiog

ﬁ:ﬁﬂﬂﬂﬁw—m =

Nbwte S Mesesem® ... Tes
weatom 4 2 4 8 . v .

Conn..R.IL 0 | 0 0 08 0 0 078
Da.. M. DC. 0 00 08 028 0 0 0 1.28
Mass. 080 028 028 0 0% o 0 1.9
NI 0 038 0% 028 0% 0 02 178
NY. 2% 080 O 038 0% O 0.8 428
Pa 078 0 078 058 0% 0 050 100
Maine. NH. VL O 0 0 0 .0 02 .0 0.%

Total 400 150 200 125 100 02¢ 100 1300
* Stratum Ywas empts. ‘

and the accumulated probabilities used to select one of these four
patterns. The number of PStis in each cell of the selected pattern
(after adding two to New York stratum 1) wotld be selected with
equal probahilities and without replacement from the Table 10-24
PSUs of the proper state and major stratumt. it may be verified that
the probability of selecting any PSU in the subsample, givert its
selection 1n the 208 PSU sample (S), 1s equal to 0.25, or.

l’m'“k St 08 (100

For example, major stratum 6 in Cannecticut and Rhode Island was
allocated three PSUs in the 208 PSU sample. One is allocated to the
subsample with probability 0.75. If one is allocated. each of the
three initially selected have an oqual prohability, 1/3, of selection in
the subsample. Thus,

P I (s
Hu"& S (0.T5 §

similarly. major stratum one in New York contains 11 sample
PSUs. The subsample wonld contain two PSUs with probability 0.25

_ or three PSUs with probability 0.75 or:

. 3
: N WSy~ 4o (080 T 028
Prut o S« "’ '
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* Thus, it is clear that the oxpected sample size for each PSU selocted
in the subsample is: -

”“';_ik’ = Hn'-jkll‘(u'“k-S) = (».:sunﬁks . (107

Selection of second stage sampling units (clusters of housing
units) within cach sample PSU is discussed in chapter 11,

Table 10-28. Probabilitics Assigned to Controtied Sclection Patterns

Fartern Pattern Accumuiated
sember prehabilicy probghiiin
I 0.25 : 0.8
2 028 0.5
3 0.28 0.78
s 4 028 : 1.0
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CHAPTER 11

3

THE HOUSEHOLD SAMPLE WITHIN PSUs

Developing the Second-Stage Sampling Frame . f

The first step in selecting the houschold sample! within each
selected PSU was tc determine the total pumber of SSUs in the
sampling frame for the PSU'. Then the secondary sampling. frame was
constructed and the SSt's of the frame were stratified by SES.

Secondary samphng units (S8t’s) were defined based on 1960
Census housing unit (HU) counts for city blocks and enumeration
districts (EDsi. 1960 Census numbers of families for minor civil
divisions (MCDs) and census tracts (CTs), and 1970 Census prelimi-
nary population counts for eounties and certain cities. The prelimi-
nary population counts were the only 1970 Census data available in
late 1970 and early 1971 when the year 02 SSUs were selected.

Spevtal tabulations showing the number of families with annual
incomes less than $3.000 in 1960, by MCDs. obtained from the
Census Bureau. were used along with ghe same ty pe of published data
for (*Ts to stratify the MCDs and CTs within cach sample PSU,

Determinng the Average SSU Size

in onder to determine the total number of SSUs in the sampling
frame for a PSU, it was fint necessary to determine the average SSU
size 0 that the approximate planned sample sizes shown in Table 9-3
(chapter 9) wouki he mealized. Estimates of several sample design
parameters (Table 11-1), from census data and from the year 01
household survey results, yvielded an expected average of approxi-
mately 121.3 completed packages per PSU, or 12.13 per sample SSU.
in order to have this expectation, the sample SSUs were defined to
contam an average of 6.08 persons 26 to 35 vears of age. That i,

. 1 (it b
) ‘. ] l ssi- - . - . ¥ —r—
oung adults (A8 TI3)(9%) £ 918 (2 o

This meant that the average sample SSU was defined to contain
16.52 oceupned HE's, or 17 .98 total HUs: ol

& (X L1

RIDITRILT]

Occupied HE & SSE 17 oN

LT

tn €2 'n!ﬁ"‘ ~ NS
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Table Hi-1. Expected Yield of Completed Packages

for the Houschold Sample
] T T o Fotimated
Denige parasacicn . ahaes
Number of HU's per SSU 1798
Proportion of HU « remaining after extra subsampling of $SU s 0.X22
Number of HUs per SSU 14.78
Proportion of HU s occupied 0919
Number of occupred HU S per SSU 13.5%
Proportion of occupied HE's wereened 09158
Number of HUs wreened per SSU 1243
Number of sge-chgible adults per HU 0.368
Number of age-chgible adults per SSU 4.587
Proportion chigible for NAFP 09X
Number of eligible adults per SSU . J.4%
Proportion of cligibles taking pachages 0.773
Number of respondents per SSU 1d6
Number of completed packages per respondent .50
Number of completed packages per SSU (R
. Sumber of completed packages per PSU 1213

Total number of completed packages 6, U0
Average number completed per pachage - _ 1,058

Fabde 11-1 shows the expected vield of completed packages
donved frum the sample desygn parameter estimates. If all the sample
desym parameters were estimated accurately . the planned sample size
of approxsmately 1,080 (1.051 in Table 11. l) for each young adult
prasckagte ¢Tabsle 9-3) would be realized.

Constructing the SSU Frame
In 1970, approximately 11.577 of the total l’ S. population was
26 to 35 yeurs of age and residing in households. This percentage was
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estimated for vach PSUT using 1960 Census population counts by age
groups and then adjusted to 1970 (see explanations in rext section)
before computing the number of SSUs (N} assigned to each PSU. For
19640, the expression was: '

' (1.3

estimated PSt houschold popubation aged 6.5

Unadjusted N -
Histe desired averige size of SSU

(1970 PSU population) (estimated proportion sged 26-38
and in houscholds)
60N

(11.3)
For PSU-i1n 1970, ) ‘
. * 1% .
:‘;‘:‘:&:‘:&:ﬁi‘: d:“"z t= (I%() PSU-i proportion aged 2(:-35)( :: : g‘ : ) .
where ‘ d
(0.1150  estimated proportion of U.Sy popaltation aged 26-35 sevd-
ing in houscholds in 1970, apd

01291 estimated proportion of, U.S. total population aged 26-38
10 1964).

Suppose the 1970 population ‘of a PSU was 42,383 and that an
estimated 108 of this populatjbn were adults from 26 to 35 years
of age residing m households in 1970, Then, the number of $SUs for
the 'SU would be computed as: (a1 4

, (42,35 (. 10Xy
{ nadiusted N — S 782
6.08

(Computation of the adjusted number, 750, is explained in the next

© section.)

Next. the population of each PSU was divided into “urban™ and
“ruraf” based on the preliminary 1970 Census population counts for
cities with more than 2.500 population and on the county totals.
Population changes from 1960 to 1970 were computed for the two
areas separately and used to adjust the 1960 size measures (number
of famthesy for MCDs and (‘Ts within the urban and rural areas of
each PSt’. The adjustment made allowance for the fact that rural and
urban areas may have gained or lost population at different rates
from 1960 to 1970. Table 11.2 gives an example of how the
adjustments were caleulated for a SOC 3PS

Table 11-3 shows the adjusted 1970 family counts for each MCD
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T Table 11-2, Urban and Rural Population Changes

. for 3 SOC 3 PSU .
mmﬁ:
Afea e t9%en Rade of
popuiation - - pageiatian change
LUirhan (cities over 2,500) X917 25,742 1.2010
Rural (halance of PSU) 11436 - 10,088 1.1419

PSU total 2.353 , 3587187 1.1845

and CT within the PSU. The ratios of change in Table 11-2 were
applied separately to the rural and urban cumulative family columns
. (Table 11-3) to obtain the adjusted cumulative family values, which
were rounded to the nearest integers. The “Total adjusted cumulative
families”” were obtained by summing the rural and urban adjusted
values, and the ““Cumulative SSUs" were determined by dividing each
total cumulative entry by 14.75 (estimated average number of 1970
families per SSU for this PSU) and by rounding each result to the
neatrest integer. Thus, the first MCD listed in Table 11-3 was assigned
five SSUs; the second, eight: the third, seven; and so on. The table
specifies the 750 SSUs of the example PSU down to the MCD and
T levels.

Stratifving SSUs bv SES

Five SES strata were formed by stratifying the SSUs within each
Pst’. The number of SSUs within each PSU in SOC strata‘1 and 2
was determined as follows: (1.6

Ny - Ei‘ﬂi;‘fi‘-‘!—i.rurh L2 Ny = -‘l'ﬂ‘-"’%’—'ﬁ—d—’f'— Aforh =345,

where Ny, is the number of SSUs in SES stratum-h. For PSUs in SOC
strata 3 or -}, equal stratum sizes were determined by calculating:
" (11.7)

unadjusied N

N, = .

bR~ LLV4S .
Each of the computed Np, values ".wébe rounded to integers and

the total SSUs for the PSU was calculated as:

5 (11.5)

Adjusted N - hg' Ny -
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* For the example PSU m SO 3

it

2

)
$332 ~ o -
B ST and N hz' Ny T

The stratification of all SSUs by percentage of low-inconte
famifies cearning less than 83000 per yeard m 1960 was specified by
an ordensd listing of the MCDs and CT's in Table 11-3. The first 150
SSU's Iisted compwise stratum one; the second 150, stratum two: and
sa» on (Table 11-4). - ‘

f
! Fable 11-4. Identification of MC D and C s
Contamnmg Sclected Sample SSUS of i PSI
—_—— L T L. D s L —_— - e g
NS Sempk  brame Mesdow WD UNE s
oif ot ! LU IS aamber w1 art§ i
! | 1-150 (99 T T
[ ? 1-150 () 9 Y 6
S H 18)-UK) o) 19 6 132
M hd [41-300 A | 19 U6 X0
i 1 R IR A 7 19 Up (R
. | 2 AN 480 ul 19 46 201
3 { $85-600 L3x 19 46 INX
4 N J51-6000 47 9 36 40
4 { . 60780 0 b 1] Py 47
b g 61 - T8O ?18 M o4 )

e s s A criem e e . . e e

The first two substrata within ecach SOC 1 and 2 P'SU were
purposely made smaller than the other three substrata to effect the
oversamphing of the areas containing the highest projortion of
fowancome families (ie.. the low SES). The five substrata within
each PSU in SOC stratum 3 or | were defined to be equal in size
sinee the low SES aneas had been ovwersamplad at the PSU selection
S # TU L ) .
Imtially, the SSUs wigthin eaclt MCD atd T were defined
imphicitly, not exphetly, ‘Later, when a particular SSU was selected,
it was necessary (o define the SSt's 1n the MOD or CT containing the
sedected SSU L and further, to identify the selected SSU. One of the
advantagies of multistage sampling 1s that the sampling frame must he

: 1%




. developed only for the portions of the frame selected ‘at the various
- stlgfes.

Selecting the Sample SSUs

From each of the five SES substrata within cach selected PSU,
two SSUs were selected with equal probainitties and  without
replacement.  Withine certain  lange-population  PSUs, which had
positive probabilities of being selected in the primary sample more
than once, the MCDs and (‘Ts were stratified in the same manner as
all oiher selected PSUs. byt langer samples_of SSUs were selected.
Suppose a lange PSU had probabilities P, and P, of being selected
onse and twice, respevtively. in the year 02 primary sample, If the
PSU was selected once, two 8SUs would have been selected from
each of the five SES substrata within the PSU, but if selected twice,

 four SSUs would have been selected from each,

Table 11-1 shows two random numbers (chosen from a random
number table) for each SES stratum of the example PSU. The MCDs
and (“Is contaming selected SSUs are identified from the frame
listing (Fable 11-3y thus, the fourth random number, 220, indicates
that the 220th SSU ¢in the frame listing of 750 SSts) was selected
and that it 1s the 80th of the 5746 SSUs located in MCD 19. .

To identsfy the selected SSU exphlicitly, a listing of all 1960
Consus enumeration districts (EDs) and blocks within MCD 19 was
prepared from census E) microfilm and block tatistics publications,
The numbers of HUs for each ED and block in 1960 were listed and
accumulated as shown in Table 11-5. The computed average number

of 1960 HUs per SSU was used to determine the cumulative SStis;

that i, the average number (15.853 computed. or 8.636 - Hi6) was
divided into each entry of the cumulative HU's column. Each
quotient was rounded to the nearest integer. In ‘Table 11-5, the
solected SSU was the 17th SSU of the 23 88Us in ED 5 m MCD 19.

similarly, all selected SSUs were identified down to the ED or
black level. The ED or block containing the selected SSU normally
contamed several other SSUs which were not in the sample. Census
and other mapping matenials used to finatly identify the sample SSU
and the field procedures us<d to wentify the houscholds of the
stedected SSU are discussed 1n the next two sections,

identifying the Sejected SSUs
Definition of SSUs and Segments

The wdentifid EIN and blocks contaming each selected SSt
usially contamed several other SS8Es which were not in the sample,
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Table 11-8, Listing of SSUs Wighin MCD 19
by Block and Enumeration Dastrict

- - —
Black - et € wndutice  emulatice Sefected
wkl 5, Hile Mt NN e
! .22 2602 17 -
2 '\\240 _ %02 n --
3 A PR 46 -
4 hai ] 1001 A X -
] L) 1367 NG N0
6 o4 Ty 103 o
30 208 8403 0 -
41 X 8651 &6 --
42 b 8686 86 -

A defined area of land containing one or more 8SS§Us, including the
selected SSU, is called a segment. A segment is an area within which
a field interviewer conducts the assessment. Each segment has an
associated sampling mate, 1/'K, where K is the number of SSUs
assigmed to the segment. Segment identification can he considered an
additional stage of sampling, but it was not in the National
Assessment sample design.

When an ED contained fewer than six SSUls, mcludmg the
selected SSU, the entire ED was usually designated as the segment.
An ED which contained six or more SSUs was subdivided, based on
the HUs counted from the HU culture shown on available county
highway maps. If ED 5 (described in the previous section and in
Table 11-5) is subdivided into six areas (each with identifiable
boundaries). if the counts (shown in Table 11-6) were made for the
six areas, and if area 4 coutaining seven SSUs {including the selected
fourth SSU' of the seven) was identified as the segment, a sketch and®
a county highway map showing the boundaries of area 4 and the
associated sampling rate, 1/7, would be prepared for field use.

Blocks and EDs which could not be divided into areas were also
designated as segments, and sketches and maps were prepared for
these segments. as described above. Thus, each field supervisor
recetvedd a sampling rate and a set of mapping materials from which
each segment couki be defined.
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Table 116, SSUS Fisted in FD § h\ Areas Detined
by County Highway '_\l.lqs

Doawm Lo -___._._\ﬁ::::‘::::_::. o ]

B s counted C wamlative . ( wadative “elected

A2 e L S D S D I
P - h N1 ..
: 45 -2 N -~
1 o) 132 ' -
4 o} _ T 1
5 0 ME -
6 (2 »- -

et it aw s 4 a4 il - AR mlcadas m e s o o s e et e s

Freld Cruaspg and Listing
The field supervisor’s preliminary visit to each gegment

fewer HU« were listed. The hat, which described all [HUs within the
sogment boundanes, was sampled systematically at the 1 K rate
identify the HUS belonging to the selected SSLU,

Segments containing more than 75 HUs were divided by the field
supervisor before he histed them. First, the field staff ocruised the
segment area m an automaobile to make rough counts of the number,
of HUs on cach street within the segment and to show them on a
skotch (Figure 11-1). Next. the segment was divided into several
subsegments or parts, Each subsegment was required to  have
recognizable boundaries. Ideally, the number of subsegments was
approximately equal to the number of SSUs assigned to the segment.
Then. the subsegments were numbered and listed on a sheet of paper,
SSUs were assigned 1o subsegments, and one of the subsegments was

“selected.

Nince the example segment (‘Table 11-6, Area §) was judged to
contam more than 75 HU's by the field supervisor, the segment was
cruised and divided into three subsegments, Table 11-7 shows the
hypothetical eruise counts for three subsegments, the assignment of
seven SSUs, and the selection of subsegment 3 (by a random number
from 1 1o 70 A new sketeh was then prepared for subsegment 3 and
this area was histed. :

Figures 11-2 and 11.3 are examples of a segment sketch amxd a
completed segment fist of HU's. On the sketeh, singledwelling units
were indicated by NXs and multiple-dwelling units were shown as
Boxes contasnng the number of dwellings in the building, On the

1R )
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Table 11-7. Subnegments Listed in Arcad of FD §,

Defined From Ficld Cruising
€ reshe € wunt € umalative - € amulatise Randems
Saborgmeat of Ht o Ht o . sy
_ _._' sl ;2 —_— ~:; . _2__ e
2 W 2 4 -
b 45 97 7 6

Itsts, the HU's were sampled systematically with a random start at
the rate of 1/3 since subsegment 3 was assigned three SSUs in Table
11.7: the circled numbers indicate the HUSs in the selected SSUT,

_Fxtra Subsampling

Occasionally, a selected SSU contained a very large number of
HU's (eg.. a newly constructed apartment house or trafler. park). It
was not considered appropriate to include in the sample all the HU!s
contamned in largegrowth or “surprise” SSts due to the cost for
carrying out the assessment of a very lange number and the reduction
in within-SSU" vaniance, When a selected SSU contained 40 or mare
HUs, extra subsampling was performed and only a part of the SSU
win surveyed. Table 118 shows the rates used to subsample the
csurpnise” SSUs and the range in the number of HUs which were
actually surveyed. The subsampling was effected by adjusting the

Fable 1 1-8. Sampling Rates for Fatra Subsamphing
-~ of Large SSU
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fate for the hseed sogment (or subsegment)--that is, by multiplying
the previous saempling rate for the segment (or subsegment) by the
appropriate column 2 entry. Incorporation of the value for extra
<utmamipling into the weight calculations s discussed in chapter 13.

Identifying the Sample of Eligibles

Heouse holid Servening Proccduns -

Field mterviewens called at each of the HUs stentified in column

3 of Figute 11-3 to complete the list of eligible respondents living in
the HU and to admmister packages to the eligibles. The Househald
Screening Questionnaire (Figure 11-4) and the Neighbor Quéstion-
naire (Fryure 11.5) were used to recont the results of the household
screening. The front of the houshold guestionnaire was used to
record the results of cach call; the back was used to determine a list
of persons ehgible for assessment and to recond the additional calls
made to administer packages and the final pesult for each eligible.
" If a competent respondent was at home for the first call, the field
mterviewer attempted to complete the Household Noreening -Ques-
tronnatre and to administer packages to all eligibles who were there.
if ¢ither no one of no competent Mspondent was present, up to three
additional calle were made “to complete the questionnaire. The
nterviewer made the second call hetween 6430 and 9:00 p.m. or on
Naturday. If the [ wppeared to be vacant or if no gne was in the
household on either the fist or the second call. the interviewer
vontacted netghbors and completed a Neighbor Questionnaire. -

Up to two ealls on each of two neighbors were made to complete
the Neighbor Questionnaire, If the neighors) verificd that the HU
was vacant . no further calls were made, If the HU was not vacant, the
information collected from neighhors was evaluated to decude on
further actions: that is. if it apveared that thene were no eligible
persons 1 the sample househoki, no further calls were mad:
however. if the neighbor's information was incomplete and there vas
a possibility that a household member was eligible, additional calls
were made, . . t

A competent respondent (member of the HU judged capable to
provide reliable information) of at least 17 years of ae was asked for
the name and hirth date - : cach resident that was 1.4 years of age or
older. This information «as recorded 1n part C of the questionnaire.
If the respondent seemed unsure of a birth date, it was verified with
the resident. Individuals bomfrom Apnl 1935 to March 1945 were
identified a elynble voung adults and listed in the househo'd
questtonnaire (Figure 11-4, part D). Questions about school enroll-
ment in March 1970 and January 1971 were asked for HU members
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bom from October 1952 to Septembes 1953 and from October 19563
to September 1954, respectively, to determine eligible out-of-school
17-yearokls to be listed in the howsehokl questionnaire (part D,
also).

After all oligible respondents of the HU were listed in the
uestionnaire, up to three additional catls wen: mude for each eligible
in “attempts to administer packages. Each ehgible was given the
option of completing one, two, three, or four packages. An incentive
payment of 85 per completed package was offered to respondents
agreeing to complete two or more. Respondents who were eligible by
age but either physically or mentally handicapped, non-English
speaking, or illiterate were not classified as eligibles. The household
questionnaire s the record of the final nesults -the sex, mace,
package(s) completed, ID number, and amount of incentives paid to
each age-eligible respondent.

All refusals, problems. and other cases of nonscreening or
noncompletion of packages by eligible respondents were held by the
field interviewer for the field supervisor, who reviewed the situation
with the interviewer and suggested appropriate action.

Special Rules ~

Several special procedural sampling rules were applied dunng the

stirvey':

1. Vacation cottages and homes which were not permanent
residences were coded as “HUs occupied by persons with
wusual residence elsewhere.” No eligibles wen assessed from
these, .

2. Eligibles of structures or parts of structures identified by the
US. Census definition as group quarters ¢hospitals, jails,
dormitories, rooming or boasding houses, hotels, military
barracks, or mstitutions) were not assessed; however, eligibles
belongng to the houschold population but residing in
structures used primarily for group quarters were included.

3. HUs missed n completing the segment list were added to the
end of the list, but included in the sample only if they would
normally have been listed immediately- after a HU in the
sample. '

i. The reference date for each HU was the date the household
questionnaire was completed: thus, oligilglos moving into or
out of the HU during the sunvey period were included or
excluded acconding to the status-on the date the HU was
sereened,
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NAEP YR 02 ADULTS
INTERVIEWER 115 SERIAL NO. 1
PACKACE ID NUMBER 15009

PACKAGE NUMBERS 3~6~4-5

\_ J

—

Figure 11-6. Example package assignment label.
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Assigning Pack ages to Respondents

Field interviewers attempted to administer assessment packages
to atl eligble voung adults and out-of-school 17-year-olds in nll
sereened, sample HU's,

Thene were six different packages for adults and 12 diffenent
ones {or 17-yearolds, Each respondent was assigmed four packages.
The order of administration wis indicated by a package assignment
label similar to the one in Figure 11-6. The label indicates that the

v fimt adult- respoindent  assessed by interviewer 115 was assiined
packages 3. 6, 4, and 3. in that order. If the respondent agreed to
complete two packages, he woukl take package 3.first and package 6
second. Each field interviewer had envelopes with package assign-
ment labels attached for cach of the two age groups assessed. and
each envelope contained the four packages identified. on the label.
The mterviewer used the package sets m the order mdu‘atvd by the
sertal numbers on the labels.

The wax ~ets of four packages, shown' in Table 11-9, were assigned
to adulte with oqual probabilities. The sets were balanced. That is,
cach of the sis pacKages was meluded in four of the six sets and onee
1t each of the four positions,

Fable 11-9. Packgge Sets Asvgned to Houschald Age Groups
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3 AT W | 3 f-T-X-11 X [l.5.6
b .6.4-8 3 6-12-3-5 Y THRA
4 $-1-8-6 4 $-4.10.2 1o 10-24-9
S S.2.6-1 N X-11-1-7 H T-R-18-4
6 6-3.1-2 & S6-12-3 12 8612

PP PRIPR . e —————— 4 e e kM e A an e me S f e wm e e —_—

The 12 paackages asspged to 17 -vear-okds were grouped into three
basie ~ts of four packages each, Basic sets were constructed by
choosing package~ to mmimize the duplication of exercises within
sach basie set. Four permutations of the package numbens of cach
base st were constructed, The 12 package sets and the order of
admitistrations ane shown in Table 119, The 12 were balanced, that
1s, each package was mcefuded in four of the 12 sets and once iy each
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of the four postions, The 12 sets were assigned to out-ofschool
17 -year-okls with equal probabilities, ’ ’

WORKS CITED IN CHAPTER 11

14 Monrae ot A L Fushewer  Haadbook: of Area Samplmg Phaludetphia .
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CHAPTER 12
YEAR 02 HOUSEHOLD RESPONSE EXPERIENCE

General

The year 02 household survey response in terms of completed
packages exceeded expectations by approximately 19% for young
adults and by 745 for out-ofschool 17-yearokds. The greater
response was due primarily to higher household screening and
package administration rates and to completion by the aversge
respondent of more than the 3.50 packages expected. Table 124
summarizes the response experience for the two age groups: the
average packages per respondent exceeded the 3.50 expected
packages by 10.3% for young adults and by 12.0% for 17-year-okis;
the expected numbers of completed packages agree with those
established when the sample was selected (Table 11-1), but they are
approximately 1% greater than the preliminary planned sample sizes
(Table 9-3). The overall completion rate was 52% higher than
expected for young adults and.35.2% higher thar expected for

~~out-of-school 17-year-olds.

Table 12-1. Comparison of Household Survey Response
With Expected Response. by Age Groups

Out-af-ochond

Sample decign porsmrter _Neusgaduls  Pyemesdh

Eapecied Actual Faproted  Actual
Household screening rate 0918 99} 0915 ~ 0991
Package administration rate 0773 0751 0,773 0965
Overall completion rate 0.707  0.743 0.707 095
Average packages per respondent  3.50 186 1% 392
Total completed pack ages 636 7743 187 s
Sample size for cach package 1.051 1.6 15.6 A

The expected numhers of completed packages are compared to
the actual survey experiences in Table 12-2. The sample contained
more housing units (HUs) than expected but fewer eligible adults per
HU. The loss of sample HUs from extra subsampling in very large

_ SSUs was less than expected. based on previous expetience, The
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Table 12-2. Calculation of Eapected Number of Completed Young
Adult P.:ckagtf Compared 10 Actual Surveys Resportse v
. e - 3
Saaple devige paramicten eotimatee ey
_ e poiiomy
Number of HU s per SSU 17.9% ixd47"
Proportion of HU's remaining after estra
subsampling of SSUs 0.822 0922
Number of Ht's per SSU 14.9% 17.03
Proportion of HUs occupied 0919 0926
Number of occupred HU's per SSL: 1.5 188
Proportion of occupied HUs sereened 0918 0.991
Number of HU's wreened per SSU 1243 15.64
Number of age-chigible adults per HU 0.36% 0327
Number of sge-cltgible adufts per SSU 4.7 s.12
Proportion chigible for NAEP 098 0.9¢9
Number of chigihle adults per SSU 44K 4.96
Proportion of ehigibles taking packages 0.773 0.7%1
Number of respondents per SSU 146 m
Number of completed packages per respondent 1% KR .1
Number of completed packages per SSU L B 14.37
Number of completed packages per PSU 121.2 143.7
Total number u!‘cmnplcted packages 6 W6 ___“7.473____

¢ PDerned (17.0% : 092y

proportion’ of HUs which were owcupied and the proportion of
persons 26 to 35 yeans of age who wene eligible were approximately
equal to the estimated values.

The remainder of this chapter contains more detailed year 02
haousehokl survey respionse data.

Field Cruising and Listing Response

Fickl procedures for cruising, listing, and subsegmenting were
disctssed hnefly m chapter 11, Segments containing more than 75
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HUs were crused and subsegmented before listing: segments with 76
or fewer were Iisted dinectly, without cruising or subwegmenting.
Since cruising takes less time than hsting, a saving was effected by
cruismg the large sexments, selecting a subsegment, and listing only
the HUs Belonging to the selected subwegment.

Table 12-3 shows that 367 of the 520 segments in the yvear 02
houschold sunvey were crimed and subsegmented. Of the 67,441
HUs, an average of 230 per segment was counted in cruising the 293
segments. Table 123 shows that 28 segments contained 10 or more
HUs per SSU and that additional subsampling within these 28
segments resulted i a loss of 765 HUs ¢not included in the survey).

Table 12.1 shows the restlts of the fickl bsting of sample HUs in
the 320 segments mcluding 227 segments listed dineetly and 293
subsegments histed after the sements were crused and subsegment-
«l. The 293 averaged 1.5 SSUs listed per subsegment, and the 227
averaged 3.2 SSUs per segment, A total of 1,159 SSUs containing
16873 HUS (or 32 per segment, on the average) were listed in the
320 segments: 8,993 of these were sample Hb's, and 157 addittonal
cample HE's were found during the houschold sereening, to make a
total of 9.150. The 157, were HUs which were missed when the HU
segment hist was completed. Only those which shoukd have been
listed immediately after a sample HU were included in the sample.

. Approximately 7.8 of the HUs in the 520 sample SSUs were
fost due to the extra subsampling of large SSUS, The estimate was
computed as 763 © (763 ¢« KO - OOTK, using data from Tables
12-3and 12-1.

Household Screening Response

The field interviewen called at each of the 9,150 sample Hi's and
attempted to  complete houschold  questionnaires (diseussed  in
chapter 111, A total of 292 of the 9,150 sample HUSs wene businesses,
vacation cottages, and ather units classed as nonhousipg units; thus,
K858 HUs (or 17.03 per segment. on the average) vore in the
sample. There were 635 vacant HUs and 8203 occupied HUs. or
1578 occupted sample HUs per segment, Table 125 shows that
screening was completed 1 8,131, or i 99.1°7, of the occeupied
sample HUs, Of the remaming occupied HUs, 28 refused to
conperate, 3 contamed no competent respondent. and at 41 HUsno
one was at home for four or more calls. The household screening rate
of 99.1°; was considerably higher than the oxpected rate, 91.5%. The
use of the Neighbor Questionnaire information contnbuted to the
higher screening  completion rate and reduced  the number of
callbacks required (see chapter 11),
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Table 12-3. Results of Cruising and Field Subsegmenting
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Table 12-4. Results of Field Listing

T N s ined MU s beed® ample HU *
. Regia No.of . A A ' Foand
and aren . crage g Pre-
~«K . Luotat por Tetsl v linted ) fatal
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SO} 40 90 22 1423 e {1t 14 TiIX
SOC4 M s oi2 3 W8 T 373
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SN 3 30 0 e L3 u | {] 602
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o fnciudes some unts which were not howsing units (HUS),
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fable 12-8. Rewults of Houschold Screening
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* fncludes some units which were not HU.
** Afterdcalls
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Package Admimstration Response

_-As shown 1t Tabk 12-6, a total of 2,660 adults aged 26-35 were
identific  in the 8.131 screened HU's, an average of 0.327 age
cliggibles per sepeened HUL A total of 83 age eligibles wene classified as
nelgble becaus: they wene illterate, did not speak Englsl, or were
physically or mentally handicapped. [t should be noted that the
seven illiterates (nonreadens) were only those who mentioned that
they couki not read. No respondent was asked whether or not he
coakd read: a number of those classtfied as refusals may have been
nonreaders. The rematning 2.577 (96,97 of the 2,660 age eligibles)
were constdensd elggble for the assessment. Packages wene admanis.
teredd ta 75.17 of the eligibles, 20,177 refused to take packages, and
1877 were not at home on four or more calls at the HU,

There were 90 out-ofschool 17-year-olds identified in the 8,131
sereened HUs (an average of 0.011 age ehigibles per HU ), Eighty-three
of the 86 elinbles completed packages (Table 12-7).

The average number of packages per respondent (Table 12-8) was
386 for adults and 3.92 for 17-year-olds. both far above the 3.50
expected. The huther averages are attributed to the incentives offered
1o respondents.

Package Assignment Response

The package asuymment procedure (chapter 11) was designed to
allocate packages to respondents with equal  probabilities. The
sheme had to take nto account the fact that the respondents could
take one, two, three, or four packages, Table 12-9 shows the number
completed for each of the six adult packages and for each of the 12
out-of-school 17-yvear-old packages.
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Table 12-6. Roewults of Package Administrations to Young Adulis®
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Table 12-7. Rosults of Package Administrations to Seventeen-Year Otds

e o —— ————— ———————— e =
foent _ Sumber of incligibles g,  Vewrepemes o packape
Reglon Ne.  Phecicnl Nen- Na.of Packh- Nt No.of comple-
and of o memtsl | cender 17 age s fepen- - ties
K 1%  handicap raher arcred n_‘f,d Soanc® tn_l:____@:_*
Northeast / .
SOC | 1 0 0 0o 1 0 0 | 1.000
SOC 2 0 0 0 0 0 0 0 -
W gx: 5 0 0 0 S 0 0 5 100
SOC4 40 0o o0 4 1 0 3 07%
Total B 0 0 i} b 1 0 19 0.9%0
Southeast -
SOC | 7 ! 0 0 6 0 0 6 1.000
SOC 2 [ 0 0 0 | 0 0 1 1.000
- SOC 3 ? 0 0 0 7 0 )] 7 1 .000
SOC4 6o 1. 0 0 IS 0 .1 4 0941
Total 3l 2 4] 0 hy ) 0 i i 0.966
Central ’
SOC | 17 0 0 | 16 : 0 13 0.93%
SOC 2 i 0 0 0 t 0 0 I 1.000
SOC } I 0 0 0 i 0 1] i 1.000
socb 3 0 0 o 0 0 3 10w
Total 23 0 0 i M i 0 b ] 0952
Wt :
SOC 1 9 | 0 0 3 0 0 ] 1.000
SOC 2 2 0 0 1] J ) 0 - 2 }.000
SOC 3 R | 0 Ii) 0 4 0 0 Kt 1.000
socs 2 o 0 o 2 0 0 2 1w
Total 17 i 0 0 16 0 0 16 1 .000
LS. total
SOt KXY 2 ) i 41 1 40 0.97%
-2 4 0 0 0 4 0 0 4 £.000
SO 3 17 0 0 0 17 6 0 17 1.000
. SN - 25t 6 0 Mt 1 2 097
(Total % 3 0 b % 2 b K} 095

/JV

® After $ calls.

165




~“N

Northeast
SOC 1
SOC 2
SOC 3
SOC 4
Total

Southeist
SOC |
SOC 2
SOC 2
SOC ¢
Total

Central
SOC
SOC 2
SOC 3
SOC 4
Total

West
SOC |
SOC?
SOC 3
SOC 4
Total

1S total
SOC |
SOC 2
SOC 3
SOC 4

Fotal _

~

futal  Average
Rewpun- pach.  pachages
147 NN Ix4
Kl L IL I B
20t 67 K2
73 b 1] 199
02 1.9 kK.
b b R
18 (R} K6
186 601 1K8
) NYD N7
461 1.780 186
176 684 1x9
48 i1m in
104 4 19}
(38 X2 194
473 1.88¢ 9]
182 692 180
] 50 IKS
18K 616 190
146 S8K s
$99 1916 NS
S60 LiNg 1KS
174 668 N2
619 2191 186
sx2 2.263 1K9
G AN 7473 1.X6

Out-afachued 17-year-alde
fotnl Storage

i 44 400

0 ] -
s My 1.00
31 10 i
ty L ) Ny
6 M| 180
| 4 400
7 x .00
14 6 4.0
p 1w X9
I8 60 4.00
I 4 4.00
t 4 4.00
_ }_ 12 4.00
X 50 4.00
& ki) RIvA)
R, X -4.00
4 I6 3.00
2 R 4.00
16 62 1X8
30 §88 18K
4 i6 4.00
17 6X $.00
) X6 191
K3 38 192
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« Table 129, Number of Packages Completed by Age Group

asaher Aduine \ut-of schuul
SRR - o e “venr abds
i 1241 h
2 1.389 M
3 13§81 X
4 1,284 A
) 1,342 10
6 1.326 0
7 - h
X -- 26
9 - 3
10 . 28
it - g
{2 - K ]
Totad 7473 1318
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CHAPTER 13
ESTIMATION PROCEDURES, HOUSEHOLD SAMPLE

-

introduction

Nattonal Assessment estimates of theé performances of popula-
tions and subpopulations on specific exercises ane hased on the
- vesponses of persons in the probability sample of a particular
population or subpopulation. '

The population parameter, P, for an exercise is defined as:

‘ . i (3.1
P=x

where X. the denominator, denotes the total number of subpopula-
tion members and Y. the numerator, denotes the humber of those
who would answer the exercise correctly. .

. In year 02, the procedure used was to estimate Y and X by Y and
X.respectively, and then to estimate P by P:

P .. (13.2)

.|

This estimator apphed to a stratified sample is callidl a combined
ratiosstimator. If otl er hiases, such as those due to nonresponse, are
ignored, unhiased estimates of Y and X can be obtained. However,
the combined ratio estimate, P for P. is biased' due to the covariance
between P and X: in most relatively large samples drawn from large
populations, the covarianee is negtligible. ‘

Estimation at the Primary Sampling Stage

To discuss the relation of the expected sample sizes for PSUs,
Edu;jk ). to the estimation procedure witivout discussing probabilities
of selections related to later stages of the sample selection, twe
constants or parameters associated with each PSU, uj;y, must be
defined. For the P, described ahove, the parameter X is defined as
the number of subpopulation members in PStl-ijk, and Yijk as the
number of those who would answer the exercise correctly. The
population parameters, X and Y. may be expressed in terms of xﬁk
and Yijk:
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1
R C .\,} R C .\'“.
x-¥ ¥ ¥ N and Yy X X Z \'m". (1Y)
t i k1 ! t k-t ‘

{
where the summation is over R major strata. C state strata, and N;
pst’s within each cell-ij. These expressions are valid even if Nij it Zero
for some cells,
If the Njjx and Yk were observed for all eligible respondents in
each sample PSU, unbiased estimates of X and Y could he
constructed as follows:

n.. X.. n... Y.
. ~ uyk gk - itk ~ nh
X-Y ¥ Y &Lad ¥- L X X gy
R CoTx
ti. ke § (ighhe § TRET

where n', ;. equals the number of times u;;; was selected in the
52-PSU submample, §', and Ein'jji) equals the expected sample size
for U equation 10.7. chapter 10). Consider the expected value of

X. E(X).
. _ "‘ijkxo!k
HX - X X X FEe
' [} k - ijk
‘ : ]
= 7'- EJ: {3 Fin'y) ALITR Y

-M

,Z' % x“k=x.

since the n'yy and Njji are independent, the E(n'jk) are fixed
constants.- and the summation is over the elements of the frame,
Similarly E(Y) - Y.

stnee only o small sample of all eligibie respondents in each PSU
participated. it was necessary to estimate Njjg and Y within each
PSt’. Detmls of this estimation procedure are discussed next,




' . Estimation of PSU Totals

For each sample PSU, extimates of Xy i and Yij were needed in
order to compuite:

) Yy % "'njk\lqk
. i F l:(n'ijkl
o Y _ _lijkks
X YTy 3T Xt
T & Ee
(ij.kxk 8§

The equations used to estimate the xijk and Yijk values were:

A\

Wk S Mk WS Pikimna
and (135
L. Y.
. 1Y ijk/mn
¥ ooy i
yk ,.Z, Mkt % %: Piikmna
\ where :
‘\;ijkl = number of SSUs in secondarn stratum./ of PSU-ijk:
LI = number of sample SSUs in seconduny stratum-/ of
d PSU.-ijk:
Xiktmn =} if eligible-n of SSU-m of sevondary stratum-/ of
d PSU-ijk belongs to the subpopulation, or 0 otherwise:
Yijk!mn = | if qum“ is 1 and the ijk/mn-th eligible correctly
. answered the exercise. or 0 otherwise; and
Pijldmm = the probability th.nl lhc ijk/mn-th cligible is awgncd

package-. .

The prohability, Pijk!mm. of amgmng package-a  to sample chgnhlc- :
i!'klmn Cijkimn

ijk/mn was equal to for voung adults and i3 for 17-year-

olds where C.. ijk/mn equals the number of packages cligiblesijk/mn com-

pleted.
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Adjustments for Nonresponse

The procedures described so far assume a complete response at
all stages of the sampling design. Approximately 1% of the sample
housing umits (HUst were not screened and approximately 25% of
the adult elygibles did not complete gackages (chapter 12). Approsi-
mately 7.87 of the HUs in the sample SSUs were not surveyed due
to extra sulmamphng of langeqrowth SSts,

Nonresponse xijustments were made at the SSU level for extra
subsampling by using the factor Ajjy . the proportion of the HUs
of SSU-ijkimn remaining after the extra subsampling. The factors
Sijk/m- the proportion of occupied housing units in SSU-ijkim
which were screened, and Rygpm. the proportion of eligible adults
completing one or more packages in SSU-jk/m, were used to adjust
the young adult estimates (equation 13.6) for these kinds ot
RONResprotise, . .

The final equations used to compute Xji and Yz for adult
eXOrCises wene !

. x, '\nkl | xi‘ktmn
T R wou o Srpant X ey
: -1 ikl m “rihim T kim pkim n O kimne
- and (13.69
. $ N Y..
Ya I _;ukf_ < q' e .ﬁybﬂm’_.
{1 gkl m yh/m 7 yh/m gh/m n  gkimna

For the few SSUs with no responding adults, the §- and
R-adjustment factors were computed from weighted sums of data for
the zerosespondent SSU and a nearby SSU which had some aduit
respondents. For out-ofschool 17-yvearolds, the two factors were
computed at the SOC level within each region, rather than the 88U
level, since the number of respondents was very small. Other
adjustments were needed for 17 year-olds since several other sampling
frames were sampled and since 18-year-olds were also sampled ?
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Survey Weghts

The estimator. B, ttaxd to stimate Pvidues for adult exeroses
nmay b be wntten with wenthts, Wy e s

A RN )

Attt Bt Qumdt e S

[“ \ ' i A _[_ m n “nklmnu \nk.’mn TR
\ LUl S S S Y N
PP 2- -‘-— l- “nkhnnu \nUmn
t ¢+ & m n
uwhere
n' \
W . .'!k_..'!‘.‘.l_ . . (1IN)
ih/nin,

t ‘".nk MY, '\nllm sul\lm R:;le Pnk.’mnu

I this furm, the Wiggmpa values are the survey weights. or
expansten fuctors These weithts depended on the selection probail-
i1~ the tonresponse adjustments, and the method of estimation.
Equations sinstlar to 17 and T3S may be written for the estimator
atid the wengits used for out-of-school 17-vear-okds.
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APPENDIX A ~ GLOSSARY

ACCUMULATED ALLOCATION. Cumulated sum of allocations to
individual units. .

ADMINISTRATION. The act of admmistering a National Assess-
ment packagge (hooklet) of eaercises to one or more individuals,

ADMINISTRATIVE UNITS. Geographic areas such as states,
counties, school districts, ete. .

AGE ELIGIBLE. An individual who meets the age definition for
one of the National Assessment populations: 9-year-olds, 13-
year-olds, 17-year-okds, 26- (0 35-year-olds.

AGE-K ENROLLMENT. Number-of enrolied students of age-k,
where k equals 9, 13, or 17 years,

AGGREGATE ESTIMATE. Estimate for a combination of smaller
groups for which estimates have been produced.

ALLOCATION. Apportionment of a total sample size to various
parts of the population. (See FINAL ALLOCATION.)

AREA SEGMENT. In area sampling, the total area under investiga-
tion is divided into small subareas or segments, which are then
samplod.

ASSESSMENT. See NATIONAL ASSESSMENT.

ASSOCIATION RULE. In sampling, the rule specifying which
observational units are to be observed in connection with the
selection of a sampling unit: e.g.. students attending a school are
associated with that school.

AVERAGE SAMPLE SJZE. The average sample obtained per
sampling unit selected.

BLOCK. Normally a well-defined piece of land, such as a city block.
The U'.S. Bureau of the Census published block data for all cities
of 50,000 or more populations in 1970 and for other areas that
have contracted for block statistics.

BLOCK GROUP (BG). (See BLOCK.) A combination of contiguous _-
blocks with an average combined population of approximately”
1.000. T

CELL. The smallest unit of a table. For example, a two-way table
with 5 rows and 7 columns contains 35 cells (5 x 7 = 35).

CENSUS TRACT (CT). Small, relatively permanent areas into
which large cities and adjacent areas are divided for the purpose

. of providing small-area statistics. The average census tract
contains approximately 4,000 residents.

CLUSTERING. The process of forming groups of sampling units;
National Assessment clustcied schools by zip code areas.

COMBINED RATIO ESTIMATOR. The ratio estimator resulting
from first estimating the numerator and the denominator values
and then using the quotient of these as the estimate of the ratio.



ad

-

COMPLETE ENt '.\‘.!I*li{.\'l'!().\l SUKRVEY. Survey in which the
entire popubition s ehumerated or surveyed : a census., )
COMPLETION RATE. Sameas RESPONSE RATE.

CONDITION.  PROBABILITY. Prolability of an event, ven the

Occirrence of another event,

CONTROLLED SELECTION. A method of prohability sampling
mvolving udaneed  saples on asvaiietneal controls, Further
control: hevond stratifi ation are used,

CRUISING.  The process of traveling all streets and ehads of an area
segment. making quick counts of the number of housing units on
each street section, . '

ENPECTED VALUE., The average of the sample estimates given by
an estimator over gl posstble samples, If the estimator s
unbiaseed. then the expected value would result if a sugyey of all
simpling unts in the frame were conducted using the same

* oprcedures, definitions, timmg,. field staff, ete.. used in the
sample survey,

EXTRA SUDSAMPLING. Subsampling of segments which results in
leas than one Secondary Sampling Unit being surveyed, Used in
segiments with a lange amount of recent growth in population,
sich as a newly constructed apartment house or trailer park.

FINAL AMLLOCATION. Usually determined by rounding or adjust-
me 4 prelmmary sample allocation to integer numbers, (See
LLOCATION ‘

FIF ST-NTAGE SAMPLING UNIT. Sev MULTESTAGE SAMPLE
DESIGN.

FOURTH-STAGE SAMPLING UNIT, See-MULTESTAGE SAM-
PLE DESIGN.

GROUP-ADMINISTERED PACKAGE., A package containing exer-
cises which can be admmistered to groups of students.

GROUP EXERCISE. An oxerese, generahn a2 multiple<choice or
sltortanswer typve. which can be admmstered to groups of
students and does not require individual explanation.

GROUP QUARTERS.  All persons who are not members of houge-
holds an- describsexd as living in group, quarters. This includes
pearsonts in mooming houses, mulitary barracks, college dormitones,
and mstitutions, '

FHGH SOCIOECONOMIC STATUS (HIGH SES). Areas or schools

- with a relatiwely low inadence of poverty families or students,
(See SOCIOECONOMIC STATUS)

HOUSKHOLD. A household ineludes all persons who oceupy a
sl houstng unit, )

HOUSEHOLD COMPLETION RATE. Proportion of sample house
holds where the survey information was obtained.

HOUSEHOLD FRAME. Sampling frame used to seleet householit
wtmples, usually an area frame of consus mapping materials,
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HOUSEHOLD POPULATION. All persons living in housing units.
(See HOUSING UNIT.)

HOUSEHOLD RESPONSE RATE. Same a» HOUSEHOLD COM-
PLETION RATE.

HOUSEHOLD SCREENING. Process of determining the name, age,
and eligibility status of each household member 14 years old or
older.

HOUSEHOLD SCREENING QUESTIONNAIRE (HSQ). Form used
to complete the screening of a sample household and to recond
response categories of eligible respondents of the household

HOUSING UNIT (HU). Houses, apartments, groups of rooms, or
single rooms intended for occupancy as separate living quarters.
Specifically, a place where the occupants live and eat separately
from any other persons in the structure and there is either direct
access to the unit from the outside (or from a common hall) or,
complete kitchen facilities for eXclusive use of the occupants.

INDIVIDUAL COMPLETION RATE. Proportion of age eligibles in
the sample who respond by completing one or more assessment
packages,

INDIVIDUAL EXERCISE. An exercise given to one peason by an
administrator. Mé@¥ require handouts, apparatus, recording of
performance, or lengthy responses.

INDIVIDUALLY ADMINISTERED PACKAGE. Package of individ-
ual exercises to be adminhistered on an individual basis.

INELIGIBLE. Person who is not eligible for National Assessment.
(See AGE ELIGIBLE.1 Also includes age eligibles who are either
mentally or physically handicapped so that they cannot respond
to the exercises as administered. non-English-speaking, incarcerat-
od, or nonreaders. :

INSCHOOL SAMPLE DESIGN. Sample design for the National
Assessment school survey . (See SAMPLE DESIGN.)

INSTITUTIONAL POPULATION. Persons for whom care or custo-
dy is provided in institutions. This invludes inmates of mental
hospitals, homes for the aged, and other institutions. (See
GROUP QUARTERS.) , ,

LISTING. Process of making a list of all observational units

“associated with some larger unit —for example, all housing units
in an area. :

LOW SOCIOECONOMIC STATUS (LOW SES). A term used to
describe areas or schools with a relatively high incidence of
poverty families or students.

MAJOR STRATA. Strata used to stratify the primary sampling
frame within each region. Involves stratification by size of

, community (SOC) and by socioeconomic status (SES).

MARGINAL VALUE. A row or column {otal, the sum of all cell
values in the row or column,

&
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MID-RANGE AGE.  Average of the minimum age and the maximum
igle,

MINOR CIVIL DIVISION (MCD). A\ tabulation area used by the
Bureau of the Census. MCDs are primarily political and adminis-
trative  subxdivisions  of  counties such a8 towns, townships,
precinets, magistertal distnets, and gores,

CMINED HOUSEHOLD AND SCHOOL FRAME. samphing frame

mvolving wse of both an area frame of households and a school
frame to-efple & population,

MULTESTAGE SAMPLE DESIGN.  Indicates more than one stagge
of samphng, An example of fourstage sampling: First stage,
select a sample of counties: second stage, seleet a sample of
blocks within each sample county: thind stage. select a sample of
houstng units within each sample block: fourth stige, select a
sample of age-elyables withim each sample housing unit. The
first stage sampling units are abso called prinury sampling units or
PSts. :

MULTIPLECOUNTY PSU. A prnimary sampling unit (PSU) com-
posedd of TWa or more counties, ) ‘

NATIONAL  ASSESSMENT OF EDUCATIONAL  PROGRESS
(NAEPL  Also National Assessment or Assessment. .\ project of
the Education Commission of the States (ECS), A systematie,
constis-like survey of the knowladge, skills, understandings, and
attitudes of voung Americans,

NEIGHBOR QUESTIONNAIRE., Form used to obtam mformation
fronm newghbors about vicant sampde housing units and those with
no one at home.

SYEAR-OLDS. One of the Nattonal Assessment target popilations.
For vear 02, defined as persons borm from Juanuary 1. 1961,
through [Decemtber 31, 1961 .

NONRESPONSE.  The failure to obtain responses or measurements
for all sample elements,

NONSAMPLING ERROR. A gencral term apsplving to all sourees of
error except sampling error. Inchides errors from defects in the
sampling frame, response or measurement error, and mistakes in

processing the data. .
OBSERVATION AL UNIF. The mdividual units for which charae-
terifies ane observed or measurements are obtained. .

OUT-OF -SCHOOL SAMPLE.  Area sample of out-of-school 17-year-
olds and voung adults of ages 26-35 residing in houscholds.

OUTOFSCHOOL 17-YEAR-OLDS., For year 02, defined asgta)
persons born from October "1, 1953, thromgh September 30,
1951, who were not enrolled in elementary or secondary sehools
during January 1971, and b)) pepsons born from October L,
1952, through September 30, 1933, who were not enrolled in
elementary or secondary schools during Mareh 1‘97().

2
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OVERALL COMPLETION RATE. Estimated proportion of all
sample observational units who cooperate with the survey,

OVERSAMPLING. Detiberately sampling a portion of the popula-
tion at a higher rate than the remainder of the Hopulation.

P-VALUE. The -stimated proportion of a tanget population who
would answer + varticular gxercise cormectly, ‘

PACKAGE. An assortment of exercises destgned for administrition
to a respondent in approximately 40-50 minutes.

PACKAGE ASSIGNMENT. The process of assigning sample pack-
ages to sampling units,

PARTICIPANT. See RESPONDENT. .

POPULATION. An aggregate of clements, usually individual units
with associated characteristics for ohservation Hr measurement.

POST-STRATIFICATION. Classification of selected sampling units
by a set of strata definitions after the sample has been selected.

PRECISION. The differeice between the expected value and the
sample estimate of a population value, as measured by the

sampling error,
PRIMARY SAMPLING UNIT (PSU). See MULTI-SSTAGE SAMPLE
DESIGN,

PROBABILITY PROPORTIONAL TO ESTIMATED SIZE (PFES).
Seloction method where probabilities of selection for samjpling
units are assighed in proportion to the magnitude of the

_estimated size measure for each unit.
PROBABILITY SAMPLE. A sample in which every element of the

population has 2 known, nonzero probability of being selected.”

PROPORTIONAL ALLOCATION. Allocation of g-sample to strata
. in proportion to ohservational units in each stratum.
- PSU SIZE MEASURE. Measure of size for a primary sampling unit
{PSU). . .
RANDOM NUMBERS. Sets of numbers used for drawing random
: samples. Compiled by a process involving ahance and consisting
of a series of digits from 0 to 9 occurring at random with equal
probabilities. -

RANDOM SAMPLE. See SIMPLE RANDOM SAMPLE.

RANDOM VARIABLE. A variable which takes on any value of a
specified set with a particular probability.

REGION. Four regions of the country—Northeast, Southeast, Cen-
tral, and West as defined by the Office of Business Economics.
t".S. Department of Commerce.

RESPONDENT. A person who is eligible for National Assessment.

, 15 in the sample, and who responds by completing ope or mare
exercise packages. .

RESPONSE ERROR. The difference between the observed valye
and the trae value for an ohservational unit, -

RESPONSE .EXPERIENCE. Response rates observed in previous
surveys which are use | for planning purposes.

*
*
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RESPONSE HATE. Proportion of sampling units for which re-
SPONse's OF measurements are obtamed:

SAMPLE. A\ portion of a popublition, or a stubset from a set of units,
selocted By some probabafity mcechanism for the purpose of

Coinvestygatingg the properties of the population.

SAMPLE DESIGN. Speafications for  selectine a sanple plus
specifications for processing the aampde data ta make ostimates,
¢See SAMPLING PLAN D

SAMPLE DESIGN PARAMETEP. A popuiation parameter or a
strvey parameter, such as an expected response rfte, used in
designing a sample.

SAMPLE SIZE., The number of units in the sampde, (Ao see

) AVERAGE SAMPLE SIZE.)

SAMPLE SURVEY. As opposed to a census, a data collection
process wherehy nnh a samplde of the poplation s observed or
measured.

SAMPLING ERROR. lht' error that ocours because only a sample
of the popualalion "8 observed. Measunad by STANDARD
FRROR and VARIANCE.

SAMPLING FRAME., The hist of <omphng anits from which the
\aln‘.hh-\h seefesetend .

SAMPLING PLAN. Set of speaifications and procedures used to
select o sample. (See SAMPLE DESHIN O

SCHOOL DISTRICT.  Ndminstrative unit of the public school
svatens, tswably tnvolving a sehood system under 2 single dhtmt

arganization.
SCHOOL RESPONSE RATE. The response rate for a mmph- of
schools, (See RESPONSE RATE ) RN

SECONDARY SAMPLING UNIT (SSU) See MULTESTAGE SAM-
PLE DESIGN.

SECONDNTAGE 4\\m ING UNEE. See MULTENSTAGE SAMPLE
NESIGN. -

SEGMENT. See AREA SEGMENT.

SELECTION PROBABH.ITY. _Ihe probatnlity, or chamnes, that o
particular samphing unst ine of bemng selectest in the sample,

SES INDEN. A sangle varable, or a function of two or more
sngbles, thought to e useful m describimg the averagoee socio-
economte statius of the obsenvational umits associated with a
sampling tnit. (8ee SOCHOECONOMEC STATUS )

SES VARIABLE. S SESINDEX.

SESSION. Same- as ADMINISTRATION.

17-YEAR-OLD. One of the Nattonal Assessment target poplations,
For vear 02, defined as persons bom from October |, 1953,
through September 30, 195 4,

SIMPLE RANDOM SAMPLE. Process for selecting n sampling units
from a populatten N sampling units ~o that cach sampling amit—-
has an eqquad chanee of being m the sample and every combma-
tion of n samphng units has the same chance of heing in the
samples chosen,

Is2
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SIZE MEASUKE  Valte of a vanable used 1o determme the
allocagion of the sample 1o stratia or used o assign selection
probabnhities to sampling unit< wethin 4 stratum.

SIZE OF COMMUNIEY (SO, Four stizes of community  strata
defined at the promary sonphing stage of Nattonal Assessment
sampling )

SIZE STRATUM. A stratum based upon the calue of the size
measures for units placed in the came stratum: eg.. a stratum for
the Lirgest units, . ;

SSU SIZE MEASURE., Measur: of wze tor a secondary sampling
untt (S8

STANDARD ERROR. Statistical measure or estimate of the SAM-
PLING ERROR.

STANDARD METROPOLITAN SEFALISTICAL AREA (SMSA)L An
area defined by the fedentd govemment for the purposes of
presenting  general-purpose  statistics  for metropotitan  aneas.
Ty gncally. an SMSA contains a ity of at fgast 50.000 population
plus adjacent areas. .

SOCIOECONOMIC STATUS (SES). For sampling. the lower SES
portion of the populsl on (approximately 20 percent) is consid-
ered o subpopnglation 1o be sampled.

STRATIFICNTION. The division of a population -ato parts, called
xtrata. .

STRATIFIED SAMPLE A ample <«lected from a population
which has been stratified witl, part of the sample coming from
each stratum. The strata may be either subdivisiony of the
popttation for which separate estimates are desired or subdive-
sions defined for the purpose of reducing sampling error.

SUBJECT AREAS. Ten academic areas identified for assessment
(Art, Careor and Occupational Development. Citizenship, Litera-
ture, Mathematics, Muasic, Reading. Scienee, Social Studies, and
Writing).

SUBSAMPLING. Selection of a sample from a larger sample. Also
used to deseribe multi-<tage samphng,

STUDENT FRAME. List of mfewhigible students within a .ample
shool.

STUDENT LISTING FORM (SLF). Form used to construct the
student frame witiun a sample schooi,

STUDENT RESPONSE RATE. The response rate for a sample of
students. (See RESPONSE RATE.)

SUBSEGMENTING. Operation of sabdividing the ane 4 segment
into severil subarcas and selecting one of the subare.. . '
SUBPOPULATION. A subwet of a tagal population, such as all male

13year-okds in the Northeast negion,

SUPPLEMENTAL PACKAGE. See SUPPLEMENTAL SAMPLE.

SUPPLEMENTAL SAMPLE. Refers to procedures used to select
and  assen  paekages 1o o sample of schools with very few
g ~ngible students.

N .



SURVEY DESIGN . Al speecficitions and procedures tnvolved e a
SUEVEY,

SURVEY POPULATION. Thé populatton sctiatly surveved  or
reprosented by the sample, May differ from the target popuba-
tiomn. -

SYSTEM CTIC SAVMPLE oSYSTENMAHIC RANDOM SAMPLEY A
samiprhes seelected by a sy stemut e method; for exampde, s hen it
ire sedected fronca bt at equadly spaced mitenals,

TARGET POPULNUION . Sany o POPULNTION,

THIRD-NTAGE SAMPLING 0T, See MULTESTAGE SAMPLE
DESIGN, "

13- YEAR-OLD, (ke of the Nattona Assessment target popatiations.
For vear (72, defined as persots barn from January 1, (957,
throtieh Pecemuer 31, 14957,

UNEQUAL PROBABILETY SAMPLING. A ample sedection pro-
celure m whitch  the samphing units have  dssigned  seloction
grobigbialities which are not cqual for all units, .

VARIANCE. T w squnitre of the stundard error; the average of the
spttaredd devations of o random varable from the expected vatue
of the Vartabike

WEIGH IS, The coefficieds of a hnear futiettion of the sample
adues tsed to estinnte popubiaton Paalues, The wetghts depend
on the selection probuibilities, the nonresponse adjstments, and
the estimtion niethod

YEAR of. o2 03, ete. A sequentitl number s assigned to each
perioed of assessment activities i the field, Year O was March
19689 (o February 1970, All other assessment periods (vear 02,
03, etey start in October and are completed at the end of
Atgtist, Yeur 02 was Jrom October 1970 10 Mtust 1971,

YOUNG ADULT. One of the National Assessment tanget popala-
tiets, For vear 02, defined i~ per.oms borny from Apral 1, 1935,
throush Mareh 31, 1915,

. Ixt
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APPENDIX B  REQUIRED SAMPLE SIZES

Fwor assumptions were tmade to make the first <imple seze
sl iIntttles:

1. bt sttt B e-toanatend i Vear o will he the

. proport P oof A suipoptilation that can stisfactortdy
complete a smple eservise.

2, sampling will be essentially random: the total universe size,

N will bee Baree contputred (o the samiple size, n.

The hypothesis 20 be tested wits that of progress ove: time. The
mull by potisesis, B, By be stated us g P Joreqt ivalently as
Prea Py 80 Fer oa el positive difference, dg, an altenutive
hvpothess, “k' tay be statedd s I" . l" c!k. The statistieal tost
will bre one-tatlad, Repection of the null bypothess by the data witl
iyt progress between tanes tand tes,

Ahver recquired sampie size depended on several factors: the mittal
vilte of . the wenificance level (oo, the sower of the test (1 4
aned the speecifte altenuative hypothests, The suficanee level s the
probatatiry of makme the wrone deciston by rejeciing the null
hypothesis when st s truel the power is the protability of rejeeting
the nult bypothests when the abtemative 15 trte, CFhe probability of
acvepting the null hypothests when the altematve s trae o ustally
Jdenoted by the complentent of Tooa ) .

Tor determime sample stZe requirements Jor several alternatives,
the follow me values were used: Py 0L10, 0,50, and 090 by, - 002D
and 0,05 for Py 0.90_ di - 0,05, 0.1, 0 1o, m‘{(l 0.20 for Iy = 0.10
aned 050 o 000 and 010 and 1 o 080,090, and 0.95. The
equutiton © sed i caleulating approsimate sifmple sizes was

-

. B N N -
Nl ) ) B

arcsin | l" — flsA l" . dk

where K, and K ; are the nonnal deviates corresponding to the
agnifieance levels ¢ and o, The results gre shown in Table B-1. For
example. to detect a difference of .10 with a significance leval of
005 and power of 080, a sample of approximately 300 persons
would b required for a Py of 0,560,

o ¢ Eienbiet AW Haeray, et WO Waths Fechimques cof Ntalishieal
Arrlvare New Yeork Metiraw Fledl 1087
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Appendin €. Mbocation Patterns, 1924, West Rezion
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Appendin C. Allocation Patterns, 25-30, Weat Region

Patnrn 28 Pattern 20

St — e JRSUSShtinglvimylio e e
drta Mnjoer wratiom ae. Magor «irstum ne. Ntatjor oiratun o,
2 4 £ o 7T 8 2 & A & % 2 4 8 v

1

Alask.t O 0 0001 000006t 000 O0O0

Aris. P 0O 000 0 1 00000 1 00000
Calif. O 1 0 0015 0 o0oa 01 031 0009

Colo. O 1L o000 oo0014 00 0007100
Haw aii IO 0 G OO0 t 000 00 | 00000
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Wio, 06 01 00 O 01 60 0001 00
Total LI R T A T T R T B TR, B AR T I |
e o Futtern 28 Patern 29 Pattern ™
irats Majur urst.. 180, Vinjor dratum e, Vet «iratamm ae.
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8

|
Aris. I 00 00 0 1 00000 t 00000
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Appeadi C. Allocation Patterns, 31-33, West Region

2 4 5 06 7 8 1 4 8% 0 7T 8% 2 4 5 0 18
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Wash. P oot o0 00001 1 00001
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Total & 2 1 %5 1 § &2 ] & 1§ §2 1 818
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Appendix D). Allocation Patterns, §-6, Northeast Region
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Appendiz D). Allocation Patterns. 7-12, Northeast Region
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Appendix D). Allocation Patterns, 13-18, Northeast Region
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Appeadis D. Allocation Patterns, 19-24, Northeast Region
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