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How To Take a Sample From Korean
Primary School Children

Jai Won Choi* » Jong Kun Kim**

1. INTRODUCTION

In this paper we present a sampling design to
take a sample from the entire Korean school
children, and illustrated the sampling with a nu-
merical example.

It is a three stage design. The first stage is
the selection of province, and secondly of
schools from the selected province, and the third
stage is the selection of classes from selected
schools.

We may take the measurements or responses
on the health or nutrition status from all the
children in the sampied classes.

If necessary we may extend the three stages
to the four stages including one more stage of
the selection of school children from selected
classes.

L. CONSIDERATIONS

Before starting a sampling design, we have
to consider some principal components aside
from actual sampling design.

2. 1 Available Relevant Data
When any relevant d-ta is available, we may
use them in developing a new survey. When an
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updatad or a similar survey 1s needed, we might
usc previous experiences and data in order to

plan a sample survey design.

2. 2 Three Sources of Data

There may be the three types of information
from school children. The first types are the
measurements or examinations sucii as height
and weight, fatness, 1Q level, and eye sights.
The second types are the responses to questions
on certain conditions or accidents during a ref-
erence period. The third type is the information
from the school records regarding test results,
grades, and other family backgrounds.

2. 3 General Approaches

Some general approaches in taking a sample
from a population should be discussed in rela-
tion to costs, populaiion structures, and ciher
features of population. For example, it could be
an area or list sampling, panel or nonpanel sam-
pling, equal or unequal probal.ity sampling,
and one stage or multistage sampling.

After discussion of general principles men-
tioned above, we may further discuss specific
sampling methods such as simple random, strat-
ified random, or cluster in selection of a sample.



2. 4 One Time or Continuous

A survey could be a one time or continuing
one over the years. If one time, it should cover
the time within a specified survey period. Most
health surveys are done during one year period
in order to minimize seasonal bias for certain
date items. Every quarterly daia could be pub-
lished or accumulated.

Continuing survey are often done through the
years, and provide valuable data on time trends

and predictions.

2. 5 Universe

The population or universe from which a sam-
ple is taken should be defined clearly. There are
various schools and classes. Our interest may be
restricted to one of the following types : kinder-
garten, primary school, middle schools as well
as special schools. We may also restrict our
study to one of the grades in those schools. For
instance, if we only want to study the 6-th
grades in primary schools, we take a sample
from the entire 6-th graders in Korea. We as-
sume that we are interested only in the Korean

primary schools.

2. 6 Stratification Boundaries

For the purpose of administration, we may
stratify the areas or population according to
their characteristics. For instance, the Korea
can be stratified by DO or Special City at the
first stage, and GOON or GOOCHUNG for the
second stage.

2. 7 Key Items for Designing Purposes :

In designing a survey, it is necessary to focus
on a limited number of statistics among the ob-
jectives. Ir. some manner, a few typical and im-
portant statistics will be clicsen as key items fur
design computations. For the evaluation of
health of school children, we may consider cer-

tain variables such as the height and weight,'
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school loss days, diagnosed chronic conditions,
and nutrition status.

For optimization of sample size, some types of
statistics like aggregates, mean, ratio, percent,
and trends should be decided. The variance of
the key statistics is naeeded in optimization

model discussed below.

2. 8 Sample Size

We may use a function with variance, fixed
cost, and other sample constraints. Optimization
of this function with respect to parameters (n,,
n;, and p, say) would give optimum number of
schools and classes in the school (lIlansen,
Hurwitz, and Madow, 1953, Vol. 2, p. 199).

2. 9 Sample Variance of Statistics

A smaller sainple gives a much greater sam-
ple variance than a large sample. The sample
variance must be flexible in order to accommo-
date sampling budgets because a larger sample
gives a smaller variance, but costs more than a
small sample does. In a large sample survey, we
often take a 1 or 10 percent sample depending
on the type of variables that we want to ana-
lyze. Sample variance is often the unbiased and

consistent estimator of population variance.

2.10 Budget
We could estimats overall costs of manpower,
equiments, and other resources for collection of
a sample.
A. Plan and pretert
B. Data Collection :-- Overhead costs of of-
fice, tool, computer, and other common
costs. Cost related to the sampling, travel,
interview or examination of children’s
health status ; this cost may be divided
into Unit Cost per School and Unit Cost
per Class derived from the individual chil-
dren.
C. Redesign cost for every five or so years if



it Is a continuing surveys.

D. Data processing and coding

E. Analysis of data

F. Publication

While total available budget is often uncer-
tain, a firms figure of overhead and fixed costs
and individuai sampling costs should be dzcided
This
sighificant impact on sample size, but the theory

as early as possible. figure had =&
would remain the same even if the actual bud-
get had shown z little different figure.

2.11 Time Table
Detailed schedule of a survey is essential for
the conclusion of a successful sampling.

0. SURVEY DESIGN

We define the population, its stratification,
three stage master sample of provinces, schools,
and classes, and along with it, outlined a gener-
al scheme of data collection including the varia-
bles of interest.

3. 1 Population

The population is defined to be the entire pri-
mary school children in South Korea. We take a
sample from this population, and take responses
from this sample.

3. 2 Stratification of Population

All primary schools in Korea are .stratified
into 5 primary strata according to the size of
school within each of 11 administrative areas-8
provinces and 3 special cities. Now we consider
only area, and if necessary, we can apply the
same principle to each of the 11 administrative
areas.

Asssuming 60 students in a calss, we use one
first stratum selected from the 11 strata in
Table 1 in order to illustrate the second stage
selection, using artificial numbers of classes.
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Above artificial example will be used to illus-
trate the sampling. If a sample of a 100 calsses
is required for the sample, and if there are 1,
670 classes in the entire primary schools in the
selected province.

The selection of these semple cliildren follows
a two stage probability rules described below,
selection of schools and of classes.

The selection are the subject of sampling in
two stages. we sample with probability propor-
tional to size for the second time in sampling of
schools, and equal probability with replacement
in the third stage sampling of classes as illus-
trated in Table 3.

We suppose that the information on the num-
ber and size of all the primary schools in Korea
is available for public use at the ministry of ed-
ucation, and that we make the listing of Master
School Inventory.

The framework of the chosen sample struc-
ture is three stage stratified design in which
provinces and schools are the primary and sec-
ondary strata, and the classes are the thirtiary
clusters.

In the first and second stage drawing of prov-
inces and schools, large ones should have a
higher probability of being in the sample and
small ones, a relatively low probability.

Third stage sampling is done with equal prob-
ability in selecting classes, and we assume that
this is done with replacement.

A simple random sample of classes may be
taken if class sizes are about the same of 60
children. The classes are the ultimate sampling
units.

All the children in the sample classes are the
subject of interview or measurement. The esti-
mate of population mean from the sample and
its variance are given in Appendix A.

3. 3 Births or deaths of schools or classes
Creation or dissolution or a school or class in-



cluded in the original sample frame should be
carefully handled. If schools are newly created,
they should be considered in the sampling proc-
ess separately, especially in any continuing sam-

ple survey.

V. PANELS

We may divide a master sample of schools
into four panels, and each panel would be a
pr bability sample of the Korean school chil-
dren. If the size of schools varies greatly, each
panel could include approximately the same
number of four diflerent sizes of schools.

A panel could be used differently. One panel
may be used in one time period or pretest. If
one time period is a quarter, then the four pan-
els would cover the entire year. If it is not
known whether or not a sampler has enough
fund, he could make more than one panels, and
drop some panels to adjust sampling size ac-
cording to the available fund.

V. PRETEST WITH ONE PANEL

Prior to making a final determination as to
the exact sample size and its composition, the
decision was made to survey a small number of
schools as pretest. There are a few good rea-
sons for doing this. No optimization would be
accurate with looking at the actual data.

A pilot study must be done to get an overal
picture on the sampling design specified
already. It often prevents major mistakes which
we can not correct later.

In order to gain necessary field experiences,
and to collect more precise data to evaluate the
contemplated design, we need a pretest with a
small number of school, or one panel, and use
this results in deciding on the number of schools
and classes in the final sample. This panel is to
become an integral part of the final design after
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its use as a pilot survey.

Vi. ESTIMATION AND SAMPLING
VARIANCE

The ponuletion puameters—tetal, mean, cr
proportion—are estimated by three principal
components . Inflatior by the reciprocals of the
probabilities of selection ; two levels of non-
response adjustments ; and two levels of rativ
adjustment to the known totals. Nonresponse
adjustmcent may be carried out within school.

A sample always induce the sampling vari-
ance. When weighted, sample variance is often
reduced but it is much more difficult to find the
variance of an estimate based on the weighted
data.

VI. QUALITY CONTROL OF THE DATA

Significant resources are often allocated to
monitor the quality of the abstracts received
from the reporting schools wnd subsequent cod-
ing and processing of the data.

A five percent systematic sample of the re-
ports from each school can be used te check the
validity of the coding.

If the reports are rejected if the error rate ex-
ceeds 15 errors per 100 codes. For individual
scooter control, a scooter is retrained if his cod-
ing error rate exceeds by two standard devia-
tion the average error rate obtained frrm a set
of 50 batches.

Vi. REPORTING SYSTEM

The responses from sample schools should be
periodically reported to a central office. Person-
als from the central office need to visit the field
operation for surveillance and control of the
system.



