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Abstract
Background: Performance of primary school students in India lags far below government expectations, and major
disparity exists between rural and urban areas. The Naandi Foundation has designed and implemented a
programme using community members to deliver after-school academic support for children in over 1,100 schools
in five Indian states. Assessments to date suggest that it might have a substantial effect. This trial aims to evaluate
the impact of this programme in villages of rural Andhra Pradesh and will compare test scores for children in three
arms: a control and two intervention arms. In both intervention arms additional after-school instruction and
learning materials will be offered to all eligible children and in one arm girls will also receive an additional ‘kit’ with
a uniform and clothes.
Methods/Design: The trial is a cluster-randomised controlled trial conducted in conjunction with the CHAMPION
trial. In the CHAMPION trial 464 villages were randomised so that half receive health interventions aiming to
reduce neonatal mortality. STRIPES will be introduced in those CHAMPION villages which have a public primary
school attended by at least 15 students at the time of a baseline test in 2008. 214 villages of the 464 were found
to fulfil above criteria, 107 belonging to the control and 107 to the intervention arm of the CHAMPION trial. These
latter 107 villages will serve as control villages in the STRIPES trial. A further randomisation will be carried out
within the 107 STRIPES intervention villages allocating half to receive an additional kit for girls on the top of the
instruction and learning materials. The primary outcome of the trial is a composite maths and language test score.
Discussion: The study is designed to measure (i) whether the educational intervention affects the exam score of
children compared to the control arm, (ii) if the exam scores of girls who receive the additional kit are different
from those of girls living in the other STRIPES intervention arm. One of the goals of the STRIPES trial is to provide
benefit to the controls of the CHAMPION trial. We will also conduct a cost-benefit analysis in which we calculate
the programme cost for 0.1 standard deviation improvement for both intervention arms.
Trial Registration: Current controlled trials ISRCTN69951502

Background
Education in India

Effective delivery of primary education, particularly to
girls, is a priority across the developing world and certainly to the Indian government. India’s 86th Constitutional Amendment Act, passed in December 2002,
mandated that free and compulsory education for all
children between six and 14 years of age should be a
fundamental right protected by the government and its
achievement a high priority [1]. ‘Sarva Shiksha Abhiyan’
(abbreviated as SSA, also known as the ‘Education for
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All’ movement), a flagship programme of the Government of India, was created to achieve universal elementary education in the country, as mandated by the
aforementioned constitutional amendment. The programme aims to achieve the goal of universal elementary education of satisfactory quality by 2010 [2].
Unfortunately, the programme is falling short of its
mandate. One of the goals of SSA is that all children
complete eight years of schooling. The Annual Status of
Education Report (ASER), performed by Pratham, an
Indian NGO, recorded in 2007 that 13.5% of 14 year-old
children in India are not in school and an additional
14.4% of those that are in school and should be finishing
the eighth standard are studying in standard six or lower
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Despite strong economic performance, the state of
Andhra Pradesh (AP) ranks near the bottom of the list
of 28 Indian states using several country-wide education
metrics. While ranking 11th out of 28 in terms of per
capita State Domestic Product (SDP), AP ranks 22nd of
28 in terms of adult literacy. Drop-out rates are also
high in AP. The STRIPES trial will take place in the
Telangana region of AP, home to the highest drop out
rates (46%) in primary schools in the State [6]. Educational attainment in the region is notably low. In the
Mahabubnagar district of AP, only 52.5% of children in
Standards 3 to 5 are able to read text assigned in the
first standard and only 64.2% are able to perform simple
subtraction, both of which are competencies expected of
them before entering these grade levels [3].
It is also important to note that boys often receive
preferential treatment compared to girls at school and
within the household. In the country-wide assessment
cited above, girls performed consistently below boys in
competency indicators and educational attainment.
Numerous studies document that girls regularly underperform relative to boys. There is also a robust literature
documenting that education of girls has potential long
term benefits. Educated girls become better educated
women who raise healthier, better-educated children
and have improved household financial management.
These benefits do not accrue with the education of boys
[7-11].

intervention stemming from this mission is a programme Naandi has developed in rural and urban areas
to provide material support alongside after-school
instruction to underprivileged children (see the Interventions section below). There is some evidence that
programmes such as this could significantly improve
academic performance, attendance and retention of children. The Naandi Foundation has conducted unpublished independent assessments of their programmes by
comparing children’s performance on tests at the end of
the programme to baseline tests. These assessments suggest children do benefit from the programme. A similar
programme in an urban setting (Vadodara and Mumbai)
provided remedial education to students who were falling behind in school. The assessment of the project
measured 0.14 and 0.28 standard deviation increases in
average test scores in the intervention arm when compared to controls during the first and second years,
respectively [12].
In the STRIPES intervention, a member of the recipient community is trained to serve as an instructor for a
daily after-school study session. The accompanying programme management team engages in an extensive outreach programme, not only to involve the recipient
community in selection of the teacher, but also to promote education as a common value in project areas. Evidence suggests that such community-focused
interventions may be effective. A randomised experiment evaluating a programme in Uganda promoting
community monitoring of health service delivery found
that the programme resulted in more services being
delivered and improved health outcomes [13]. An evaluation of another programme in El Salvador that
focused on community management of schools suggested the programme was responsible for increased
learning levels of students [14].
Similarly, there is some evidence that providing material support to families for children’s education may
increase retention rates. Another intervention run as a
randomised controlled experiment provided materials to
school children in Kenya and found promising results to
support the claim of a link between material provision
and increased retention rates. In the study, an NGO-led
intervention distributed textbooks to a set of schools in
Kenya and the effects of the intervention were evaluated
in relation to a control group. The study found that
dropout rates “fell considerably in treatment schools,
and in five years pupils in treatment schools completed
about 15 percent more schooling” [15].

The Naandi programme

Aims of the trial

Over the past five years, the Naandi Foundation has
been working towards ensuring that every underprivileged child gets academic and social support so that he
or she completes 10 years of schooling. One

The STRIPES trial will add to understanding about the
effectiveness of programmes to support education in
rural settings in AP and similar areas. The trial will
assess whether a programme providing additional

[3]. This implies that over 25% of the children who were
10 years old when the constitution was amended in
2002 did not complete elementary education as mandated by the amendment.
Some indicators of educational provision in India
encourage optimism. The national enrolment rate
among six to 14 year olds, for example, is 93.5 percent
[3]. The enrolment rate for Indian children between the
ages of seven and ten is more than 95 percent. Unfortunately, enrolment does not equate with performance.
Evidence suggests the overall quality of the education
delivered by the Indian government is still not optimal.
More than 33% of Indian children enrolled in standards
three to five are unable to read the assigned text for the
first standard, and even more are unable to perform
simple subtraction [3]. India’s country-wide adult literacy rate is only 55%, and the adult literacy rate for
women is 45% [4]. In response to the perception that
the quality of public education is not optimal, 20% of
children now attend private schools [5].
The situation in Andhra Pradesh
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educational instruction and learning materials, when
compared to usual government provision of education,
is effective. It will also assess whether provision of a
supplementary kit of materials (a school uniform, bag
and other materials) to girls in addition to this programme is more effective than the programme alone.
This question is particularly relevant given the expense
of providing such kits to children and the widespread
use of these kits by charity organisations.
Both interventions are based on the Ensuring Children
Learn and Nanhi Kali programmes run by the Naandi
Foundation in five Indian states. The results of this trial
will be used to help determine expansion plans for this
programme.
The study is conducted in conjunction with the
CHAMPION trial and one of its major goals is to provide benefits to the controls of the CHAMPION trial.

Methods/Design
This study is a cluster-randomised controlled trial involving 214 villages and public primary schools in the
Nagarkurnool district, with the village as the primary
unit of randomisation. This is an unblinded study as,
following randomisation, participants will be aware of
whether or not they are in an intervention or control
village.
Endpoints of the study

The primary endpoint of this study is a composite of
scores earned on language and mathematics assessments
from an ‘endline’ test which will be conducted at the
end of the programme.
Secondary endpoints to be analysed will include:
◦ Scores on language and maths assessments,
separately
◦ Cost-benefit ratios for the two interventions.
Further information on the theory and methods
behind the collection of test data, as well as collection
of other secondary endpoints, is given in the “Data collection” section.
Trial Population

In January 2008 an enumeration team used a baseline
survey to collect data from all children aged between 4
and 12 in each of the 464 CHAMPION villages.
Although the STRIPES education intervention will be
offered to all children attending schools in the eligible
STRIPES intervention villages, only enumerated children
will be included in the statistical analysis of the trial.
Randomisation

This study is conducted in conjunction with the
CHAMPION Trial [16]. Due to this, the randomisation
will be conducted in two stages.
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In stage one, randomisation for the CHAMPION trial,
464 villages in the Mahabubnagar district were randomised to receive either a health intervention (and therefore to serve as education trial controls) or an education
intervention (and therefore to serve as health trial controls). This randomisation was stratified by distance of
the village to the nearest designated secondary healthcare
facilities and by the tribal status of the village. 232 villages
were allocated to receive the health intervention and 232
were allocated to receive the education intervention. Of
these 464 villages, there were 376 villages with at least
one primary public school (operating in the 2007-8 academic year and intending to operate for the duration of
the trial). In these 376 villages, baseline testing was carried out for all students present in the village on the day
of testing. Among these villages, only 214 had 15 or more
children available for testing, the minimum number of
students to make the intervention cost-effective. Only
these 214 villages are included in the STRIPES trial. The
remaining villages allocated to receive the education
intervention but ineligible for the trial have been offered
the same material support programme as trial intervention villages and invited to attend the after-school tuition
programme in the nearest intervention school.
In stage two, the education interventions will be randomly allocated amongst the 107 villages allocated to
receive the education intervention in the first randomisation that were eligible in the criteria outlined above.
These villages will be randomised to either receive supplementary teaching plus learning materials or supplementary teaching plus learning materials and, for girls
only, additional material support which includes two
uniforms, two pairs of undergarments, a pair of sandals
and a school bag. Every public primary school in these
villages will be a base for the intervention. Eligible children living in these villages will be invited to receive the
intervention. Eligible villages assigned to receive the
health intervention will serve as controls for the
STRIPES trial. The flowchart of the randomisation is
shown in figure 1.
STRIPES Intervention groups

In intervention villages, we will deliver one of the following two packages of interventions:
1. Supplementary teaching + learning material

For each eligible school, the trial will identify a “Community Activist” (henceforth “CA”) who will be trained
to deliver supplementary lessons to all children in standards 2, 3 and 4 for year 1 and in standards 3, 4 and 5
in year 2 of the trial. In each village, the intervention
will begin with a community meeting in which all parents are brought together to suggest potential CAs for
interview and recruitment. The CAs will then be trained
by the Naandi Education Research Group team.

Eble et al. Trials 2010, 11:10
http://www.trialsjournal.com/content/11/1/10

Page 4 of 8

464 villages enr olled in
the CHAMPION tr ial

232 villages randomised to
education intervention

125 villages either do not have a
public school, or do have a public
school but had less than 15 children
present on the day of the baseline
test. These schools will receive
materials and will be invited to come
to the nearest tutoring centre for
supplemental teaching, but will not
be involved in the trial

INTERVENTION ARM 1
53 or 54 villages will receive
after-school tutoring and
materials for all children

232 villages randomised to
health intervention

107 villages have
public schools where
at least 15 children
were present for
baseline testing

INTERVENTION ARM 2
53 or 54 villages will receive
after-school tutoring and
materials for all children.
Eligible girls in these villages
will also receive a
supplementary ‘kit’

125 villages either do
not have a public school,
or do have a public
school but had less than
15 children present on
the day of the baseline

CONTROL ARM
107 villages with
public schools where
at least 15 children
were present for the
baseline test will be
involved in the
education trial as
controls

Figure 1 Flowchart of the STRIPES randomisation.

The CA then takes responsibility for ensuring children’s attendance at these lessons through engaging
families of eligible children. The family will enter an
oral agreement with the CA that they will ensure that
their children attend. This process of community involvement is intended to galvanise families to take responsibility for their children’s attendance and performance
in school.

After this initial period of introduction and community sensitisation, the CA will commence providing
remedial instruction, in schools if possible, after normal
school hours on a daily basis. The subject matter covered in these sessions will reinforce the curriculum covered in school and will be tailored to students’ gradespecific needs and learning levels. The material to be
used in the lessons has been developed and tested by

Eble et al. Trials 2010, 11:10
http://www.trialsjournal.com/content/11/1/10

education experts from both the Naandi Foundation and
external consultants and has been used extensively in
the Naandi Foundation’s education programmes over
the last four years. A bundle of learning materials,
including a pen, four pencils, two notebooks, a ruler and
an eraser, will be provided to each participating child for
use in these supplementary classes.
2. Supplementary teaching and learning material plus, for
girls only, additional material support

For each eligible village in this group, the trial will provide the services outlined above and will also provide
each girl student with a kit of materials intended to
improve her attendance and, through increased attendance, performance in school. The kit includes a uniform, shoes, socks, undergarments and a school bag. As
detailed in the background section, this aspect of the
intervention is provided primarily with the goal of
increasing the likelihood that girls attend and stay in
school. The logic of this intervention is that increased
attendance translates to increased exposure to the material taught in school and through this exposure
improved performance on tests. Furthermore, girls face
greater obstacles in attaining education than boys and
educating girls has greater leverage on generating
income, improving productivity and reducing family size
than does educating boys [11].
STRIPES Control group

In the control group no education programme will be
implemented. The health interventions offered to these
villages are discussed in more detail in the CHAMPION
Trial Protocol [16]. The programme will involve community education for mothers, safe home deliveries and
contracting out to the private sector for complicated
deliveries that cannot be safely handled at home. It is
anticipated that these interventions in the STRIPES control group will have negligible impact on academic performance of children enrolled in or eligible for the
second, third and fourth standard at the start of the
trial.
Duration

This programme is scheduled to run the course of two
full school years, starting in October 2008 and ending
by April 2010 with the final assessment.
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initially potentially eligible for the trial, with a total
population of approximately 300,000 people.
Additionally, an eligible village must have at least one
public primary school serving boys and girls. The school
must be operating in the 2007-2008 academic year and
be likely to continue operations during the following
two years. There must have been at least 15 children in
standards 2, 3 and 4 in the school present on the day of
baseline testing conducted in the summer and autumn
of 2008. Only enumerated children residing in an eligible village and attending the 2nd, 3rd or 4th standard in
the government school in their village of enumeration
during the 2008-9 school year are eligible for enrolment
in the trial.
To maintain the integrity of the data collected in the
CHAMPION trial and to ensure all participants in the
CHAMPION and STRIPES trials receive an intervention, those villages which are assigned to receive the
STRIPES intervention (i.e. CHAMPION controls) but
not eligible for enrolment in the STRIPES trial, because
they either lack a school or a critical mass of students,
will receive the same materials distributed to all children
and will be invited to participate in the tuition programme occurring in the nearest STRIPES intervention
village.
Eligibile children

A child is eligible for inclusion in the analysis of the
trial if s/he satisfies the following criteria:
• S/he is resident in an eligible village
• S/he has been recorded in the enumeration in January 2008 as planning to be enrolled in the 2nd, 3rd
or 4th standard at the government school located in
her/his village in the in 2008-9 academic year.
• After hearing an explanation of the trial, her/his
parent or guardian did not choose to opt out
Eligibility for primary analysis

The primary analysis will be conducted according to
intention to treat as determined in the initial randomisation. All children enrolled in the trial satisfying eligibility
criteria will be included in the primary analysis. The primary analysis will consist of:

Trial site(s) and eligible schools

The trial site is the Nagarkurnool division of Mahabubnagar district in the Indian state of Andhra Pradesh.
Mahabubnagar is rated as one of the districts in Andhra
Pradesh with the highest proportion of children out of
school in the state [3]. The trial will involve only those
villages in the division with a population of less than
2,500 people already in the CHAMPION trial. This criterion was decided upon in light of the intervention targeting neonatal mortality that takes place in control
villages. Under this criterion, a total of 464 villages were

• All STRIPES intervention children compared to all
STRIPES control children
• All STRIPES intervention girls allocated a kit compared to all STRIPES intervention girls NOT allocated a kit
Enumerating children

Prior to randomisation, enumeration was carried out in
all villages collecting data on the eligible children residing in each household through household surveys.
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Data is collected on each child at the school in her/his
enumeration village. The main challenge is motivating
the children to take the test, particularly those children
not receiving the education intervention. To address this
problem, we provide all test takers with a small packet,
which includes pencil, sharpener, eraser, ruler and notebook, as an incentive to take the test.

explained that they had the opportunity to opt out of
the trial. If a parent chose not to allow her/his child to
participate in the trial, we removed her/his child’s name
from the testing rolls.
We inform children during testing in both trial arms
that all tests are voluntary and that they may opt out of
the test if they choose to. We do not seek written consent from parents or children. The “opt-out” method of
parental permission is considered to be an ethical way
of informing participants in low-risk interventions. Such
procedures, when compared to seeking active consent,
reduce time needed to seek consent and may avoid significant sampling bias and under-reporting [18].
There is a risk of sample selection bias if participation/consent decisions are different for parents, teachers,
or Panchayat leaders in controls versus intervention
clusters for the STRIPES trial. As mentioned previously,
we provide small incentives to schools and children that
participate in order to encourage parents and teachers
to participate and reduce biased post-randomisation
sample attrition.

Consent

Analysis strategies

The consent process in this trial involves the state, Panchayat, schools, parents and children. At the state level,
approval of the protocol has been obtained from the
Department of Education of the Government of Andhra
Pradesh. We have obtained written consent from Panchayat leaders to conduct the CHAMPION and
STRIPES trials in the villages in their respective Panchayats. The Panchayat is a democratically elected body
that governs a small group of villages. This is the smallest unit of government in rural India. In all villages in
the trial, consent was obtained from the Panchayat during the Gram Sabha, a meeting of citizens belonging to
a given Panchayat. Members of the CHAMPION Trial
research team explained to each Panchayat the two
interventions, health and education, the process of randomisation, and what participating for the trial entailed
for the Panchayat. The villagers discussed this and gave
consent both orally and in writing through the signature
of the Panchayat leader. This process of obtaining consent through meetings with approval of the ‘guardians’
of the clusters is common in trials in which the intervention is delivered at the level of a cluster and it is not
possible to obtain informed consent for randomisation
from individuals within the cluster [17,18]. We then
obtained further consent to randomise between the two
alternative education interventions from the Panchayats
of villages assigned to receive the STRIPES education
intervention.
Members of the intervention team informed parents
or guardians of children about the trial in both STRIPES
intervention arms prior to delivery of the intervention.
We discussed all aspects of the trial with them and

The main comparisons will be as follows.
Comparison 1: eligible children in eligible villages allocated to any education intervention versus those in eligible villages not allocated to receive an education
intervention
Comparison 2: eligible girls in eligible villages allocated to receive the education instruction and learning
materials intervention versus those in eligible villages
allocated to receive the education instruction, learning
materials and school uniform and other ‘kit’.
Programme cost per 0.1 standard deviation improvement in test scores will be calculated for both intervention groups.

Dealing with migration

The population of the villages eligible for the trial will
be dynamic due to migration (largely temporary for seasonal labour). If migrants take their children with them,
this may dilute the effect of the supplementary teaching
on test performance and will obviously influence the
attendance of the children in question. We will not
attempt to follow-up eligible children who migrate. If
they return to their village during assessment periods
they will be invited with all the other eligible children to
do the test. We will not include in the analysis results
for children of families who migrate into the village
after the initial enumeration.
Losses to follow-up

Sample Size

On average 19 eligible children per eligible village took
the baseline test. A recent study with a similar intervention in urban areas found that the average test score of
children receiving additional instruction rose by 0.14
standard deviations compared to controls over a two year
period [12]. Assuming that at least 15 children per village
(80% of the number that turned up at the baseline test)
will take the test at the end of the trial and an intra-cluster correlation coefficient of 0.03, then 107 intervention
villages and 107 control villages will give over 90% power
to detect a difference of 0.14 SD in the standardised
score between intervention and control villages with a
conventional 2-sided significance level of 5%.
Statistical Analysis

For both the primary and secondary comparisons mean
child-specific composite test scores at the end of the
second academic year will be compared using un-paired
t-tests with robust standard errors to allow for
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clustering by village. For the primary comparison an
intervention-gender interaction will be tested.
The primary analysis will follow the intention to treat
principle (i.e. the participants will remain in the group
they were randomised to and not analysed according to
the interventions actually received).
Further analysis will adjust for caste, education and
other characteristics of parents, schools and villages. We
will explore the possibility of carrying out a stratified
analysis based on enumerated children with and without
baseline test scores (adjusting for baseline in the strata
with a baseline score). Analysis of covariance (with
robust standard errors) will be used where baseline
adjustment is required. Bootstrap confidence intervals
will be reported for non-normally distributed continuous outcomes.
Administrative structures
Implementation team

The team responsible for implementing the education
intervention will consist of:
• A Programme Coordinator, who will head the
team and be responsible for the overall delivery of
the intervention
• 13 field coordinators who will conduct on-theground supervision and will be responsible for monitoring the intervention
• Approximately 100 community activists who will
be responsible for administering the supplementary
teaching described above
• Trainers to train the coordinators and community
activists
Research Team

The team responsible for collecting the data that will
evaluate the effectiveness of the project will consist of:
• A project coordinator who will lead the team
• 5 team leaders who will supervise the test administration team
• 9 test administration teams, consisting of 3 test
administrators each, to administer the baseline and
endline tests
The research team will be formed and supervised by
an external group that focuses on research implementation. The tests are designed by an external agency specializing in evaluating educational outcomes in India’s
primary schools.
The Trial will be jointly managed by the CHAMPION
Trial Coordinator, the STRIPES Programme Coordinator and the CHAMPION Research Coordinator.
Steering committee

The steering committee will be formed by the Trial
Coordinator and representatives from the Naandi
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Foundation, Effective Intervention and the London
School of Hygiene and Tropical Medicine.
Data and safety monitoring committee

Since there is no risk to health or safety from the education initiatives in this trial, there will be no separate data
monitoring committee (DMC). As this trial is conducted
in conjunction with the CHAMPION trial and that has
an independent DMC the data obtained from the
STRIPES trial will be also presented to that committee
at the end of the second test.
Data collection

In all eligible villages we will conduct two tests, a ‘baseline’ which was completed in the summer and autumn
of 2008, before the intervention began, and an ‘endline’
that will be conducted in the spring of 2010, once the
intervention has concluded. These tests have been
designed by an Indian firm that specializes in designing
assessments for understanding primary education levels
in rural India. Baseline and endline tests were designed
for children in each of the three standards, second, third
and fourth, at the baseline by this firm. Each test is
composed of two sections, mathematics and language.
Each section has three types of question: one type of
question which tests the specific competencies defined
by the Andhra Pradesh State curriculum for that standard, a second type which tests competencies as defined
by the Indian National curriculum for that standard,
and a third type testing competencies that allow for
comparison of test results with other evaluations conducted internationally. The composite score of the endline test serves as the primary endpoint for the study.
These tests are administered to all eligible children
available in the village on the day of testing. In some
cases, if a holiday, strike, or administrative necessity
negatively impacts attendance at the test, a second visit
to that village to reach all eligible and available children
is conducted.
To collect background information on the family, a
survey team will administer a survey to the parents or
guardians of eligible children. This survey will include
questions on socioeconomic status, education and literacy of parents, distance from home to fetch water and
other factors with possible influence on the education
level of the child. These data will be used in the secondary analyses to understand whether the intervention had
a differential effect on various sub-groups identified by
characteristics such as caste and income level.
Background information on each school and village
will also be collected by the survey team. These data
will include the number of girl and boy students in standards 2, 3 and 4 at each school in eligible villages, the
number of teachers in each school, indicators of the
quality of infrastructure at the school, such as number
of blackboards and presence of toilets, and the caste
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composition of the village. These data will be used for
secondary analyses.
Ethical Approval

The CHAMPION protocol, which stated that the control group will have educational interventions using the
Naandi Foundation’s educational programme, has
received ethical approval from LV Prasad Eye Institute,
Hyderabad, India which is affiliated with the Indian
Council of Medical Research (Reference number:
LEC07002) and from the ethics committee of the London School of Hygiene and Tropical Medicine (Reference number: 5166).

Discussion
Economic evaluation and sustainability of measures after
intervention

Along with the overall impact of the intervention, we
will conduct an analysis of the costs of both interventions to compare the relative benefit of the base programme of tutoring and materials to that of the
programme with the addition of kits for girls. We will
also conduct a cost-effectiveness analysis in which we
calculate the programme cost for 0.1 standard deviation
improvement for both intervention arms.
Ethics/protection of human subjects

Other than the consent processes discussed above, there
are no major ethical issues for this study over and above
those already discussed for the parallel CHAMPION
Trial.
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