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ASER 2019 'Early Years' — Early learning tasks

Young children's development can be assessed along many dimensions. While all of these are important, the guiding principles
while creating an assessment for the ASER survey require it to be rapid, easy to administer consistently to children in the target
age group in the household, and easy to understand by all stakeholders: children, volunteers doing the administration, and
parents or community observing the assessment as well as researchers, educationists, and policy makers. The tasks for the
ASER 2019 assessment were created keeping these principles in mind.

At the outset, a mapping of children's learning trajectories, policy guidelines, curricular frameworks, and learning outcomes
defined for pre-schooland early primary school (Std I and 1) was conducted. Based on this exercise, an initial set of domains and
tasks was developed, piloted extensively, and refined over several months. For the final assessment, four key domains were
selected: cognitive development, early language, early numeracy, and social and emotional development. These broadly seek
to address four key questions: Can children do simple problem-solving tasks? Do children have early language skills? Do children
have a sense of numbers and quantity? Are children able to identify emotions? On average, four competencies within a domain
were retained to provide an overview of what young children in India can and cannot do. The complexity of tasks within each
domain is varied to accommodate expectations from the youngest child (age 4) to the oldest (age 8) in the survey age group.

Like every ASER, the assessment was conducted at home rather than in school, so as to include children not enrolled anywhere
as well as children attending different types of pre-schools and schools. All children in the 4 to 8 age group in a sampled
household were assessed using the same tool, irrespective of grade or schooling status. The ASER assessment process
incorporated various elements aimed at ensuring that it captured the best that each child can do. Volunteers were trained to
build rapport with children to create a relaxed and encouraging environment. The test was adapted in 14 Indian languages. The
volunteers were trained to speak slowly and clearly to ensure that all children are able to fully understand the expectation from
the task. Children were given the time they needed to do each task. The assessment process was adaptive to the child's ability,
sothat she did not have to attempt all levels. Thus, the child's comfort and the commitment to accurately record her best possible
response was at the core of the test design. The following pages describe the testing process for tasks in each domain in ASER
2019.

I. Cognitive development

Cognitive ability helps build problem-solving, memory, logical reasoning, and creative thinking skills in young children. These
skills help children think, explore, and make meaning of the world around them. They are fundamental to any kind of learning in
schoolorin life. ASER 2019 tasks for this domain comprised sorting by color, spatial awareness, seriation, pattern recognition,
and puzzle.

1. Sorting by color . .

Children are given four shapes of different sizes and colors. As an example for the
child, the volunteer separates the blue shapes from the rest. Then the child is asked to
sort the remaining shapes into separate groups by color. This question is administered

to children in the age group 4 to 5 only. ' .-'
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2. Spatial awareness

The volunteer shows the picture to the child and asks two questions:
i. Whichboyisontop of the tree?

ii. Whichboyisfarthestfromthe tree?

This question is administered to children in the age group 4 to 5 only.

3. Seriation

The volunteer shows the child the four cards and asks her to arrange them in a line from the
smallest to the biggest banana. Even if the child correctly arranges the cards from the biggest \J

tothe smallest banana, this is considered correct. =

4. Pattern recognition

The volunteer describes a two-picture pattern to the child as an example: "Look, the star comes first, then the box comes next,
then the star comes again, and then the box comes again". Then the child is shown the three-item pattern question and asked
to point to the shape (from the options given) that should fill the blank space.
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5. Puzzle

The volunteer solves the horse puzzle in front of the child, as
an example of how to solve a puzzle. Then the child is given
the elephant puzzle to solve. Children in the age group 4to 5
are given a four-piece puzzle and children in the age group 6
to 8 are given a six-piece puzzle to solve. A separate picture of
the elephant remains in front of the child while she is fitting
the puzzle pieces together.

Age 4-5

Il. Early language

Language is an essential skill for communication, needed to express and communicate thoughts, feelings and needs, as well as
to understand and have conversations with others. Language is also the foundation for literacy. The ability to read begins when
children learn to connect shapes of written letters with their sounds. Comprehension is essential to make meaning of any
communication. The following tasks were included in ASER 2019 to provide a snapshot of early language acquisition in young
children: picture description, listening comprehension, reading (letters, words, a short paragraph equivalent to a Std I level
text), and reading comprehension.

1. Picture description

The volunteer shows a picture to the child and asks her two questions
based on it:

i. What are people doing here?
ii. What canyou see outside the window?

A comprehensive repository of answer options collated from extensive
piloting was available with the volunteer for grading. Correct answers
in the local dialect and synonyms were marked as correct.
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2. Listening comprehension
The volunteer reads out a four-sentence story. Each sentence is short, comprising about six simple words.
The volunteer then asks two simple questions on the story to the child:

Geeta wanted to fly a kite. Geeta made a kite with paper.
Then she tied a thread to the kite. Geeta was happy to fly the kite.

i. Who wanted to fly a kite?
ii. What did Geeta tie to the kite?

In view of the short attention span of young children, the story can be read up to three times to a child. The volunteer is
trained to take cues from the child on her comprehension of the task and make decisions about repeating the story.

3. Reading
Three types of reading tasks are administered to children.

i. Letters: Asetof commonly used lettersis shown to the child. To be marked correct, she should read at least 5 out of 8 letters
correctly.

ii. Words: Ifthe childis able to read at least 5 letters correctly, she is asked to read words. Common, familiar words with two
letters and one or two matras are shown to the child. To be marked correct, she should read at least 5 out of 8 words
correctly.

iii. Stdlleveltext:Ifthe childisabletoread atleast 5words correctly, she is asked to read a Std | level text. A set of four simple
linked sentences, each having no more than six simple words is shown to the child. The words and sentence construction are
compatible with the content of Std | textbooks. To be marked correct, she should read the Std I level text fluently and make
three or less than three mistakes while readingit.

& @ W | fer dw R gﬁm%ﬁaﬂag
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4. Reading comprehension
If the child reads the Std I level text, the volunteeraskstwo  gTgV qﬁ:[ @(—,[ Yel AT?

simple comprehension questions to the child. She is free to

read the text a second time after listening to the questions. wUT A3 WET @ﬁ ® 915 a1 fear?
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lll. Early numeracy

Counting, measurement and sense of quantity are essential early numeracy skills. A strong foundation in early numeracy helps
not only in school math but also in everyday life. The following tasks were included in ASER 2019 assessment to provide a
snapshot of young children's early numeracy skills: counting objects, relative comparison of objects, oral word problems, single-
and double-digit number recognition, relative comparison, and numerical operations.

1a. Counting objects
This questionis administered to children in the age group 4 to 5 only.

The volunteer shows the picture to the child and asks her to identify each object. The volunteer - & @ &
names any object that she is unable to name, and then asks four questions: P}

i. Counthow manyumbrellas are there? i i . @
ii. Counthow many balls are there? ~ a@r P O
iii. Counthow many fish are there? -

1b. Relative comparison of objects o B R
iv. Which of these objects is the most in number? &y la? &y

2. Oral word problems

One at a time, the volunteer reads out two word problems. These tasks involve simple single-digit addition and single-digit
subtraction, so that child can solve them mentally or by using her fingers.

Seema has 3 toffees. Her sister gave her Reena has 7 bananas. She gave 3 bananas
5 more toffees. Tell me, how many to her friend. Tell me, how many
toffees does Seema have in total? bananas are left with Reena?

3. Single-digit arithmetic tasks

i. Numberrecognition: A set of 8 numbers from 1-9 is shown to the child. She is asked to read them aloud. If the child is able
to recognize at least 5 numbers correctly, sheis asked to do the next two tasks involving single-digit relative comparison and
single-digit numerical operations.

ii. Relative comparison: The child is asked to look at all the numbers in the question. The volunteer points at the numberin the
circle on top. He then asks the child to look at the numbers in the box below and point to the number that is smaller than the
onein the circle.

iii. Numerical operations: One at a time, the volunteer copies each numerical problem onto a sheet of paper and asks the child

to add (or subtract) the numbers. Oral answers are also accepted.

o) 7] [s] (5) 6 ;
(6] +3 -5
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4. Double-digit arithmetic tasks

Ifthe child is able to recognize at least 5 single-digit numbers correctly in task 3(i), she is asked to do the double-digit number
recognition task.

i. Numberrecognition: A set of 8 numbers from 11-99 is shown to the child. She is asked to read them aloud. If the child is able
to recognize at least 5 numbers correctly, she is asked to do the next two tasks involving double-digit relative comparison
and double-digit numerical operations.

ii. Relative comparison: The child is asked to look at all the numbers in the question. The volunteer points at the numberin the
circle on top. He then asks the child to look at the numbers in the box below and point to the number that is greater than the
oneinthecircle.

iii. Numerical operations: One at a time, the volunteer copies each numerical problem onto a sheet of paper and asks the child
to add (or subtract) the numbers. The addition problem is with carry and the subtraction problem is with borrowing.

33 62 59
] () [x] ® 2 i
i m + 19 - 17

(56| [11] [45] 26 19

IV. Social and emotional development

The ability to identify their own as well as others' emotions and perspectives, establish and maintain relationships, and take
responsible decisions are important skills for allhuman beings. Helping young children develop these skills early gives them
important tools for the future. ASER 2019 tasks in this domain consisted of emotion identification, situation to emotion mapping,
and situation reaction test.

1. Emotion identification

The child is shown four face cards with different emotions. She is asked to
answer four questions by pointing to a card:

i. Which ofthese girlsis sad?

ii. Which ofthese girlsis angry?
iii. Which of these girls is afraid?

iv. Which of these girls is happy?
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2. Situation to emotion mapping

Leaving the cards in front of the child, the volunteer reads out four hypothetical situations one-by-one to the child:
i. Your mother/father bought you a new toy. Point to any one of these and show me how you would feel.
ii. Your friend ate all your candy. Point to any one of these and show me how you would feel.

iii. You were sleeping at night. You heard a sound coming from the dark. Point to any one of these and show me how you
would feel.

iv. Youwere about to play with your toy but your father stopped you from playing. Point to any one of these and show me how
you would feel.

The volunteer records the code given on the card as the child's answer.

3. Situation reaction test

One by one, the volunteer reads out two hypothetical situations to the child. One situation is based on conflict and one on
empathy:

i. Youhad only one toy. You were playing with your friend. While playing, your friend snatched your toy. What will you do now?
ii. You bought a toffee. You saw that a child was crying because his toffee fell in the mud. What will you do now?

A comprehensive repository of answer options collated from extensive piloting is available with the volunteer for grading.
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Sample design of rural ASER 2019 'Early Years'

ASER 2019, also referred to as 'Early Years', is an assessment
of 4to 8 yearolds in the ASER architecture. In other words, it is
a rapid assessment of children, done in households, by
ordinary citizens. Each of these elements creates its own
challenges for the design of the assessment. The assessment
was done simultaneously across the country in October and
November 2019.

Like 'basic' ASER, the 'Early Years' survey also has a two-stage
sample design. In the first stage, in each surveyed district,
villages are randomly selected from the Census 2011 village
directory. In the second stage, households are randomly
selected in each of thevillages selected in the first stage. This
sampling strategy generates a representative picture of each
district. One rural district has been surveyed in each major
state, with the exception of Uttar Pradesh and Madhya Pradesh
where two rural districts have been surveyed. While this is not
anationally representative sample, the size and geographical
spread of the sample enables the estimates to be aggregated
to get an overall picture of the rural population in India.

The ASER 2019 sample consists of 26 districts spread across
24 states?. The districts were not sampled randomly and care
was taken not to choose districts that were anomalous in
terms of their learning outcomes as measured in ASER 2018.
First, since the main focus of the survey is on the learning
levels of young children, districts where average learning levels
were more than 5 percentage points higher or lower than the
state average were not considered?. Second, in each state,
partner organizations were approached in districts that had
learning levels close to the state average. Eventually, the final
districts to survey were chosen for logistical convenience based
on partner availability and their ability to provide volunteers
during the survey period.

In each surveyed district, 60 villages? are sampled from the
Census 2011 frame using the probability proportional to size
(PPS) sampling method in the first stage. This method allows
villages with larger populations to have a higher chance of
being selected in the sample. It is most useful when the first
stage sampling units vary considerably in size, because it
ensures that households in larger villages have the same

Wilima Wadhwa, Director ASER Centre

probability of getting selected into the sample as those in
smaller villages, and vice versa“. In the second stage,
households/children in the age group of 4-8 years are
surveyed in each sampled village.

There are various issues that complicate the second stage
sampling. First is the issue of sparse populations. ASER as
wellas our research studies have shown that simply sampling
households in the village may not result in sufficient sample
sizes of childrenin the age group of 4-8 years. Forinstance, in
ASER 2018, where 20 households were randomly selected in
a village, only about 8 households had children in the age
group of 4-8. The best solution to this problem of sparse
populations of interest is to create a listing of the target
population (for a particular cluster) and sample from that, thus,
employing a stratified sample. However, given the rapid nature
of assessment in ASER and several resource constraints (time,
people, money), ASER does not stratify at the second stage -
thereis no houselisting done at the village level.

Second, the absence of a houselisting creates additional
problems in surveys that are representative at multiple levels
of aggregation. In these surveys estimates have to be weighted
with appropriate weights® to account for different underlying
population sizes - a more populous state like Uttar Pradesh
will have a higher weight in the national estimate than a state
like Himachal Pradesh. The calculation of these weights
requires the underlying population proportion of the target
group of interest. So, if the household were the unit of sampling
then we would need the number of households in the village
to calculate the weights. On the other hand, if children in the
age group of 4-8 years were our target population, we would
need the total number of such childreninthevillage to calculate
the weights. A houselisting of the village would provide not
only the frame for sampling these children, but also the total
number of such children in the village.

ASER resolves hoth these problems by sampling households.
Household weights are easy to calculate since the Census
provides the village population of households. Therefore, the
sample in ASER is defined in terms of households and not
children. In 'basic' ASER, all children in the age group of 3-16

1States and Union Territories not represented in the sample are Chandigarh, Delhi, Sikkim, Jammu and Kashmir, Arunachal Pradesh, Mizoram, Daman and Diu,
Dadra and Nagar Haveli, Goa, Lakshadweep, Puducherry, and Andaman and Nicobar Islands.

2Estimates from ASER 2018 were used to compare district learning levels of 4- to 6-year-olds with the state average.
3We decided to double the number of villages per district as compared to ASER, so as to get a larger district sample since the 'Early Years' survey is being done in

only one district per state.

“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.

5The weight associated with each sampling unit, household in ASER, is the inverse of the probability of it being selected in the sample.
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years living in the sampled households are surveyed. So as to
get a representative sample of the household distribution,
even households with no children in the target age group are
counted as part of the sample. The number of households and
villages in ASER has remained more or less unchanged since
2006, though the number of children surveyed fell by about
25% between 2006 and 20148. However, given the scale of
ASER and large household sizes in rural India, this strategy
yields large enough samples to do age-wise or grade-wise
analysis at the state level.

Given that we wanted to retain as much of the rapid nature of
assessment of the ASER architecture” as possible in ASER
'Early Years', houselisting at the village level was not an option.
Following the ASER sampling strategy would have given us a
representative distribution of households but may not have
generated a large enough sample size for the target
population. ASER 2018 data suggested that we would get
about 11 children in the 4-8 year age group by sampling 20
households pervillage. This is a sample size problem and can
be overcome in a number of ways - for example, by sampling
more villages per district and/or more households per village®.
However, both strategies have consequences: increasing the
number of villages has cost implications and increasing the
household sample in a village does not necessarily result in
higher precision if the intra-cluster correlation is high. In any
case, going by the ASER numbers to get a reasonable sample
size (about 1,000 children per district) would require sampling
closeto 100 villages in each district and about 40 households
in eachvillage.

Another strategy could be to sample only households with
members of the target population as is done in the National
Family Health Survey. However, as discussed earlier, this would
require creating a frame of the target population in the village,
which would be used to both sample and calculate weights.

Finally, we adopted a sampling strategy that modified the ASER
approach, so as to get sufficient sample sizes and be able to
calculate weights without doing a houselisting in the village.
The standard ASER sampling approach in the village is to mimic

simple random sampling without doing a houselisting.
Volunteers walk around the village, make a map, divide the
village into four parts, and sample 5 households using the
‘every 5% household rule', in each part, to get 20 households
in the village. Households with no children in the target age
group count as part of the sample since the aim is to get a
representative picture of the household distribution.

Inthe ASER 2019 'Early Years' survey we modified this approach
so as to capture sufficient numbers of 4- to 8-year-old children.
The processis described below:

1. Walk around the village and make a map and divide the
village into four parts.

2. In each part go to a central location and use the 'every 5t
household rule’ starting from the left to sample households.

3. Ifthe household has children in the 4-8 age group currently
residing in the household, record the household number,
and the number of such children. Administer the survey to
all children in the target age group in the household and
collect information about the household. Proceed to the
next 5t household.

4. Ifthe household has no children in the 4-8 age group, record
the household number and the fact that it has no children
in the target age group and move to the next household.
Note that unlike 'basic' ASER, we do not record household
characteristics in households with 'no children'®.

5. Ifthe householdis locked or does not want to participatein
the survey, record the household number and the fact that
it was locked or a 'no response’ household and move to
the next household.

6. Continue this process until you have administered the
survey in 5 households with children in the 4-8 age group
in each of the four sections of the village.

At the end of the survey in the village, this procedure will yield
20 households with completed survey information, as well as

SThe drop in the number of sampled children is probably due to the increase in the number of rural households since 2006. Census 2011 notes that there was a
24% increase in rural households since Census 2001. Yet, the rural population increased by only 12% during the same period, implying that the average rural

household size has gone down resulting in fewer children per household.

"Household based assessment of children; activity based assessment with easy to understand tools; community (volunteer) involvement in the actual survey;
quick availability of the estimates; and rigorous methodology yielding reliable estimates at the state level.

8For example, in most of our research studies we sample 60 villages per district.

9This was done to save time since the survey is much longer as compared to the 'basic' ASER.
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the total number of households visited to achieve this. The sub-populations like gender or enrollment status, it is not
latter is needed for the calculation of correct weights?©. sufficient for reliable estimates of smaller sub-populations.
However, with a sample size of at least about 1,200 children
per district the full sample is about 7,000 children. Therefore,
we also present findings (appropriately weighted) based on
the entire sample. Even though the geographical coverage of
the ASER 2019 assessment of 'Early Years' competencies for
young children is limited, since these districts are spread across
the country in every major state, the full sample does give a
The ASER 2019 'Early Years' report presents district reportcards ~ snapshot of the national picture. So as to get a more balanced
foreach of the 26 surveyed districts. While the sample sizeof ~ sample, two districts were surveyed by design in Uttar Pradesh
about 1,200 in each district is sufficient to present estimates ~ and Madhya Pradesh, the two states with the largest number
for the target population as a whole or disaggregatingbytwo  of districts in India.

To summarize, ASER 2019 'Early Years' employs a two-stage
clustered design. In the first stage 60 villages are sampled
from the Census 2011 village directory using PPS. In the second
stage, 20 households with children in the age group of 4-8
years are surveyed in each sampled village. This gives a
sample of at least 1,200 children in each district!? 12,

10The probability that household j gets selected in village i (pii) is the product of the probability that village i gets selected (p,) and the probability that
household j gets selected (pi(i)). This is given by:

n_vpop. n,. nn
Py =P Pjy= Vdp P =dv -
\pop Vpop,  apop
number of households in the district, and 7,;is the number of households visited in the village (to get the 20 sampled households). The weight associated with
each sampled household within a district is the inverse of the probability of selection. Note that the sum of the weights of the households will give the district
population and the sum of the weights for all children in the sample will approximate to the population of children in the 4-8 year age group in the district.
Al children in the target age group are surveyed in the sampled households. Therefore, the sample size in terms of children, by design, is at least 1,200 per
district. However, it is possible to get fewer than 1,200 children, if some of the sampled villages do not have 20 households with children in the 4-8 age group—
this is possible in smaller villages.
12For a two-stage sample design, sample size calculations have to take into account the design effect, which is the increase in variance of estimates due to
departure from simple random sampling. This design effect is a function of the intra-cluster correlation. The greater this correlation, the larger is the design effect
implying a larger sample size for a given level of precision. For a given margin of error (me), the sample size can be backed out from

, where 7, is the number of villages sampled in the district, vpop;is the household population of village /, dpop is the

5 [4p-p)
me = Zﬁ — N =1 where dis the design effect, pis the incidence in the population, Gits standard error and & the sample size. Since learning levels are
p 4

unknown for the competencies being tested in 'Early Years', one has to start with some assumption about p. The largest uncertainty is around p= 0.5, and
therefore that yields the largest sample size. Assuming no design effect, a margin of error of 10% and incidence of 0.5, gives a sample size of 400. A design
effect of 2 would double that sample size. Therefore, a sample size of at least 1,200 in each district should give reasonable levels of precision. Of course, the
combined estimates with a sample size of about 36,000 would be far more reliable.
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ASER 2019 'Early Years'— Sample description
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