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Comparison of age- class composition in sample frames

of 2006 and 2007
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Sample Design of Rural ASER 2007

Dr. Wilima Wadhwa

The purpose of rural ASER 2007 is twofold: (i) to get reliable estimates of the status of children’s
schooling and basic learning (reading, writing and math ability) at the district level; and (ii) to measure
the change in these basic learning and school statistics from last year. Every year a core set of
questions regarding schooling status and basic learning levels remains the same. However a set of
new questions are added for exploring different dimensions of schooling and learning in the elementary
stage. The latter set of questions is different each year.

One government primary school in each sampled villages was visited during ASER 2005. This was not
done in ASER 2006 but was done in ASER 2007. This year’s ASER survey links the sampled child to the
school that was visited. This will be able to better establish the links between schools and learning.
Unlike, ASER 2006, this year mothers were not tested however, their education level was recorded. As
in 2006, children were tested for comprehension. However, instead of testing only higher level readers,
readers who are at a lower level were also tested. Finally, in ASER 2007 children were also tested for
English reading and comprehension.

Since one of the goals of ASER 2006 Rural is to generate estimates of change in learning between
2006 and 2007, a panel survey design would provide more efficient estimates of the change. However,
given the large sample size of the ASER surveys and cost considerations, we adopted a rotating panel
of villages rather than children. In ASER 2006, we retained the 20 villages from 2005 and added 10
new villages. In ASER 2007 we randomly dropped 10 villages from ASER 2005, kept all the 10 villages
from 2006 and added 10 more villages from the census village directory.

The sampling strategy used will generate a representative picture of each district. All rural districts
will be surveyed. The estimates obtained will then be aggregated to the state and all-India levels.

Since estimates were to be generated at the district level, the minimum sample size calculations had
to start at the district level. The sample size is determined by the following considerations:
o Incidence of what is being measured in the population. Since a survey of learning has never
been done in India, the incidence of what we are trying to measure is unknown in the population.?
o Confidence level of estimates. The standard used is 95%.

Precision required on either side of the true value. The standard degree of accuracy most surveys
employ is between 5 and 10 per cent. An absolute precision of 5 % along with a 95% confidence level
implies that the estimates generated by the survey will be within 5 percentage points of the true
values with a 95% probability. The precision can also be specified in relative terms — a relative
precision of 5% means that the estimates will be within 5% of the true value. Relative precision
requires higher sample sizes.

Sample size calculations can be done in various ways, depending on what assumptions are made
about the underlying population. With a 50 % incidence, 95% confidence level and 5% absolute
precision, the minimum sample size required in each strata? is 384.3 This derivation assumes that the
population proportion is normally distributed. On the other hand, a sample size of 384 would imply a
relative precision of 10%. If we were to require a 5% relative precision, the sample size would
increase to 1600.4 Note that all the sample size calculations require estimating the incidence in the
population. In our case, we can get an estimate of the incidence from ASER 2005. However, incidence

! For the rural sector we can use the estimates from ASER 2005 to get an idea of the incidence in the population.

2 Stratification is discussed below.

2
3 The sample size with absolute precision is given by z F;q
d

where z is the standard normal deviate corresponding to 95% probability (=1.96), p is the

incidence in the population (0.5), g=(1-p) and d is the degree of precision required (0.05).
qu
2

rp
incidence in the population (0.5), g=(1-p) and r is the degree of relative precision required (0.1).
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4 The sample size with relative precision is given by where z is the standard normal deviate corresponding to 95% probability (=1.96), p is the




varies across different indicators --- so incidence of reading ability is different from incidence of
dropouts. In addition, we often want to measure things that are not binary for which we need more
observations.

Given these considerations, the sample size was decided to be 600 households in each district.> In
each district, we have 10 villages from ASER 2005 and ASER 2006 and an additional 10 villages have
been added this year to the sample, giving us a total of 30 villages per district. In each village 20
households are surveyed as in ASER 2006, giving a household sample size of 600 per district. National
estimates from ASER 2006 put the proportion of children who could subtract or do more at 58%. If we
use this as a measure of incidence, then our sample size of 600 would imply a relative precision of
about 7% and an absolute precision of 4% at the district level to measure the proportion of children
who could subtract. Note that at the state level and at the all-India level the survey has many more
observations lending estimates at those levels much higher levels of precision.

If we had houselists at the district level, the 600 households could be randomly selected. In the
absence of these, a two-stage sample design was adopted. In the first stage, 30 villages were
randomly selected using the village directory of the 2001 census as the sample frame.®In the second
stage 20 households were randomly selected in each of the 30 selected villages in the first stage.

Villages were selected using the probability proportional to size (PPS) sampling method. This method
allows villages with larger populations to have a higher chance of being selected in the sample. Itis
most useful when the sampling units vary considerably in size because it assures that those in larger
sites have the same probability of getting into the sample as those in smaller sites, and vice verse.” 8

In the selected villages, 20 households are surveyed. Ideally, a complete houselist of the selected
village should have been made and 20 households selected randomly from it. However, given time
and resource constraints a procedure for selecting households was adopted that preserved randomness
as much as possible. The field investigators were asked to divide the village into four parts. This was
done because villages often consist of hamlets and a procedure that randomly selects households
from some central location may miss out households on the periphery of the village. In each of the
four parts, investigators were asked to start at a central location and pick every 5th household in a
circular fashion till 5 households were selected. In each selected household, all children in the age
group of 6-14 were tested.’®

The survey provides estimates at the district, state and national levels. In order to aggregate estimates
up from the district level households had to assigned weights --- also called inflation factors. The
inflation factor corresponding to particular household denotes the number of households that the
sampled household represents in the population. Given that 600 households are sampled in each
district regardless of the size of the district, a household in a larger district will represent many more
households and, therefore, have a larger weight associated with it than one in a sparsely populated
district.

5 Sample size calculations assume simple random sampling. However, simple random sampling is unlikely to be the method of choice in an actual field survey.
Therefore, often a “design effect” is added to the sample size. A design effect of 2 would double the sample size. At the district level a 7% precision along with a
95% confidence level would imply a sample size of 196, giving us a design effect of approximately two.

5 Of these 30 villages, 10 are from ASER 2005, 10 from ASER 2006 and 10 are newly selected in 2007. They were selected randomly from the same sample frame. The
10 new villages are picked as an independent sample.

7 Probability proportional to size (PPS) is a sampling technique in which the probability of selecting a sampling unit (village, in our case) is proportional to the size of its
population. The method works as follows: First, the cumulative population by village calculated. Second, the total household population of the district is divided by the
number of sampling units (villages) to get the sampling interval (SI). Third, a random number between 1 and the SI is chosen. This is referred to as the random start
(RS). The RS denotes the site of the first village to be selected from the cumulated population. Fourth, the following series of numbers is formed: RS; RS+SI; RS+2SI;
RS+3SI; ... The villages selected are those for which the cumulative population, contains the numbers in the series.

8 Most large household surveys in India, like the National Sample Survey and the National Family Health Survey also use this two stage design and use PPS to select
villages in the first stage.

° In larger villages, the investigators increased the interval according to a rough estimate of the number of households in each part. For instance, if a village had 2000
households, each part in the village would have roughly 500 households. Selecting every 5% household would leave out a large chunk of the village un-surveyed. In such
situations, investigators were asked to increase the interval between selected households.

ASER 2007 243




The advantage of using PPS sampling is that the sample is self weighting at the district level. In other
words, in each district the weight assigned to each of the sampled household turns out to be the same.
This is because, the inflation factor associated with a household is simply the inverse of the probability
of it being selected into the sample times the number of households in the sample. Since PPS
sampling ensures that all households have an equal chance of being selected at the district level, the
weights associated with households in the same district are the same. Therefore, weighted estimates
are exactly the same as the un-weighted estimates at the district level. However, to get estimates at
the state and national levels, weighted estimates are needed since states have a different number of
districts and districts vary by population.

Even though the purpose of the survey is to estimate learning levels among children, the household
was chosen as the second stage sampling unit. This has a nhumber of advantages. First, children are
tested at home rather than in school, allowing all children to be tested rather than just those in school.
Further, testing children in school might create a bias since teachers may encourage testing the
brighter children in class. Second, a household sample will generate an age distribution of children
which can be cross-checked with other data sources, like the census and the NSS. Third, a household
sample makes calculation of the inflation factors easier since the population of children is no longer
needed.

Often household surveys are stratified on various parameters of interest. The reason for stratification
is to get enough observations on entities that have the characteristic that is being studied. For
instance, the NSS uses a two stage stratified sample for their consumption surveys. In the first stage
the sample is stratified by population and in the second stage households are stratified on the basis of
their affluence. The reason for doing this is that the purpose of the survey is to generate poverty
estimates for which a representative sample must include enough non-affluent households. The ASER
survey stratifies the sample by population in the first stage. No stratification was done at the second
stage. Since the proportion of population in the 6-14 age group is about 22% and the average
household size is about 5,1° a simple random sample at the second stage would yield enough children
in the sample. Finally, if we were to stratify on households with children in the 6-14 age group, we
would need the population of such households in the village, which is not possible without a complete
houselist of the village.

10 NSS 55 Round.
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