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Abstract
This paper analyzes the impact of enrollment in a
private school and incentive mechanisms on the
learning outcome (writing skills) in rural India. It
adds to the extant research by adopting an
instrumental variables approach. The findings reveal
a significantly higher likelihood of superior learning
outcomes for students studying in private schools and
the no positive spill-over effect of incentives to enroll
in government schools on the learning outcomes of
their students. The empirical investigation addresses
the issue of endogeneity using instrumental variables
and control for district location, household- and
individual-level factors. The findings are insightful
for improving the learning outcomes of children in
rural India.

1. Introduction
“The destiny of India is now being shaped in her
classrooms”
- India Education Commission, 1964–66
Education is a key cog in the socio-economic
wheel of a nation. There is a strong linkage between
the educational achievements and socio-economic
growth attained by a nation. This is even more critical
for a populated, developing nation like India that lags
behind on Vidya (education), which is influenced by
factors like Veda (religion), Varna (caste),
geographical location (rural vs. urban, across states),
and gender, besides economic class. Equal schooling
opportunities are especially important for girls.
Education, via equal schooling opportunities for girls,
correlates strongly with women’s choices later in life
[1, p. 1].
According to [2], India has the highest number of
illiterates in the world and every third illiterate in the
world is Indian. There are glaring problems relating to
dropping out of school, low levels of cognitive
learning achievement, and low levels of participation
by girls, tribal, and other disadvantaged groups [1, p.
4]. The contribution of primary schooling to economic
development is much higher than it has been
perceived [3, p. 167]. The economic segregation
across public and private schools also indicates
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potential caste segregation, as parents from a similar
socio-economic background tend to choose similar
types of schools for their children [4, p. 7]. Measures
of psychosocial competencies such as self-efficacy,
sense of inclusion, self-esteem and educational
aspirations have been found to be correlated with
caregiver’s education and school participation. These
reflect life skills which play an important role in future
socio-economic status [5]. Hence, it becomes
important to ensure that quality education is
accessible to all. The issues of limited access to, as
well as poor quality of, education and teachers, and
high drop-out, as well as repetition rates, have
continued to be key concerns [6]. However, the issues
that have received greater public attention in the past
have been more related to the matter of educational
power [7]. All these reasons make it compelling to
examine primary schooling in India.
Most of the extant studies analyze learning
outcomes using descriptive statistics or ordinary least
squares regression or qualitative methods. Whereas
this paper combines two strands of research – choice
of school and the impact of government incentives –
using an instrumental variable (IV) approach to
control for endogeneity. Prior findings indicate that
the private school advantage can largely be explained
by self-selection [8]–[10]. This paper investigates
whether private school students have better learning
outcomes than their government school peers and
whether there is a positive spill-over impact of
incentive mechanisms (free uniforms and fees by the
government) on learning outcomes of government
school students. This analysis contributes to the
research focusing on the privatization of primary
education and the impact of government incentives on
schooling outcomes in rural India.
The organization of the paper is as follows. It first
gives an overview of the school education system in
India. Thereafter, it analyzes the extant literature
while identifying the areas where the literature can be
enriched. Thereafter, it discusses the data,
methodology, and results. The findings and
conclusion on the key outcomes and prospective next
steps comprise the last two sections of the paper.
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2. Background and Literature Review
2.1. Private and Government Schools – Key
Pointers
There has been a significant rise in the growth of
private schools, probably due to the demand for
education and the lack of adequate facilities [11] in
government schools and their poor performance [12].
An important aspect of the analysis of the type of
schooling on learning outcomes or returns to
education is the decision to enroll in either a
government or a private school. This decision is
impacted by various social, economic, cultural and
demographic factors, besides infrastructure and soft
qualities of schools such as discipline, and uniforms.
Therefore, a key challenge in comparing the private
and government schools is in addressing this lack of
randomness in school enrollment decisions.
[13] asserts that the education policy in a
developing country like India has been focused on
increasing the resource base and the accessibility of
government schools even as the private fee-charging
schools have been increasing at a substantial pace.
According to [14, p. 783], access to public
infrastructure attracts the establishment of private
schools in a community even after controlling for
other factors. While investigating the context of the
operation of private schools in rural areas, [15, p. 54]
explores the private school established as a supplyside phenomenon. These schools are more likely to be
established in villages that have better infrastructure
and more government services.
Concerns have been raised on the inequity created
by private schools [16]. To address this inequity, the
RTE co-opts private schools for the delivery of
education and at least 25 percent of seats in these
schools are now provided to children belonging to
disadvantaged backgrounds [17].

2.2. School Attendance and Continuation –
An Overview
While school enrollment has shown an
improvement in India, school drop-out rates are
alarmingly high [18]. According to [19], many
communities don’t have a tradition of sending
children to school, and there is very little peer pressure
to do otherwise. These traditions co-exist with
established social norms that endorse child labor and
accept school dropouts. [20, p. 1372] identify the
impact of socio-economic norms on two embedded
issues. The first one, the attribute effect, is due to
differences in the communities’ endowment of
“enrollment-friendly” attributes. While the other one,
the community effect, is due to the differences in the
communities’ norms, translating a given attribute
endowment into varying enrollment rates. Dropping-
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out is not a self-induced decision; parental bonding
and family responsibilities played a major role in
determining drop-out behavior [18]. A key challenge
is to build a balanced picture (a pluralist view) of
school participation, which integrates different factors
that influence it [21].
Using the National Sample Survey (NSS) data
from 1983 to 2000, [22, pp. 255, 258] find that among
the factors they considered, household per capita
expenditure has the highest impact on children
enrolling in school. Further, they assert that, for urban
areas, under favorable conditions, the education
difference between girls and boys narrows. [23, pp.
154–155] found a pro-male bias for the age-group 59 and 10-14 in enrollment in private schools. This
could be driven by demand, i.e., cultural and gender
norms in rural areas or supply constraints, i.e., lack of
availability of single-sex schools for adolescent girls.
[24] find that, at a younger age, the private school
enrollment of boys and girls seems similar, but from
age 10 onwards, gender gaps become significant and
widen in urban areas. In rural areas, they find the
gender gap to be persistent throughout age groups.

2.3. Learning Outcomes – How to Improve
them?
The most glaring crisis in India's primary
education relates to learning. In the absence of any
standardized tests until secondary level board exams
at grades X and XII, this endemic problem of
inadequate learning remains hidden
[25].
Government schools are unable to provide even the
most elementary skills [26] and the “process”
variables in rural-based private schools are superior
compared to their government counterparts [13].
[27, p. 56] analyzes the IHDS data to examine the
inequalities within social groups reflected in the test
scores in reading, writing and arithmetic assessment
and asserts that the assessment should also include the
degree of inequality in the distribution of
achievements between children in that group. [28, p.
4] examines the potential link between the medium
(language) of instruction and student performance in
English and Mathematics and finds that students in
English medium schools scored lower than students at
other schools. Using survey data from representative
samples of two Indian states – Uttar Pradesh and
Madhya Pradesh – [29, p. i] find private school
students perform better than their government school
peers even after controlling for school and studentlevel observed characteristics.
In a nutshell, the extant studies mostly focus on the
enrollment of children and the impact of socioeconomic groups on their enrollment. With the
passage of time, the emphasis needs to be shifted to
learning outcomes and not just enrollment. Also, the
studies generally consider the impact of demand-side
on the decision to choose a private school. Only a few
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studies such as [15], [30], [31] discuss the impact of
supply of private schools, and the spill-over impact of
incentive mechanisms or infrastructure-related factors
at the village level on learning outcomes.

3. Data
This study analyzes the India Human
Development Survey (IHDS) for 2011 [32]. This
survey covers 42,152 households, 204,569
individuals, 4,267 schools across 1,501 villages and
34 states and union territories for both rural and urban
India. Its advantage is that it documents variation in
the daily lives of Indian households as the society
undergoes a transition. The provision of household
data, as well as village-level data, facilitates modeling
using the proportion of private schools at the village
level. Unfortunately, IHDS does not have similar
aggregate-level data for any urban area, so the
analyses are limited to rural India only. This data
compares well with other national surveys and
captures diverse demographic, social, economic and
religious characteristics and is used in the extant
literature. The students being analyzed for their
learning outcomes are in the age-group of 8-11 and
attend school up to middle level, i.e., up to grade 8.
Based on the extant literature and my own
knowledge, a wide set of controls have been
considered. These include age, grade, medium of
instruction, household highest education, district,
caste category, religion, household economic factors
such as income and per capita consumption. Since the
models control for the medium of instruction, and
household income, these to an extent capture the
impact of school infrastructure also. The underlying
premise is that richer and more educated households
are more likely to send their children to better schools.
To facilitate a more detailed analysis, discrete
categories of age have been chosen instead of treating
it as a continuous variable. Some of the controls such
as time spent on household chores – collecting water,
fuel from outside, etc. – had a lot of missing
observations, so they could not be used.

4. Methodology
The choice of a school is not a random selection.
There are observable and unobservable factors that
impact the decision to enroll in a particular school and
hence, the learning outcome of a student. For
example, students may choose the school based on
their motivation, ability, parent’s characteristics, and
other unobservable/ quasi-observable factors.
Therefore, to have a clear understanding of the impact
of the school type on the learning outcomes of the
students, either the students should be allocated
randomly to different schools or endogeneity should
be treated to address the selection bias.
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This paper considers the decision to join a
private/government school to be a rational one and not
a random event wherein an ordinary least square
(OLS) regression or a propensity score matching
(PSM) would have sufficed. In the absence of this
random allocation to schools, the IV regression
approach has been explored by using appropriate
instruments for the endogenous variables – the
decision to enroll in a private or a government school
in this case. IV regression can be used to obtain
consistent estimators in the presence of omitted
variables and also solve the errors-in-variables
problem, under certain assumptions [33, p. 512].
The PSM and OLS models give inconsistent
estimates in the presence of endogeneity. Most of the
control variables in these models determine the
demand for private schools. Therefore, IV is more
appropriate for our case than OLS regression, probit
or propensity score matching (PSM).
This analysis is conducted in two phases. In the
first one, the true impact of attending a private school
on the writing assessment of 8-11-year-olds is
identified using the supply of private schools (middlelevel) in a village as the instrumental variable. This
analysis targets those who could afford to enroll in a
private school if the supply of these improves. The
instrumental variable is at the village level. For the
second analysis, the same controls are used as the first
one. The treatment variable is the decision to enroll in
a government school. Here the IVs are incentive
mechanisms – free uniforms and fees by the
government. Their impact on the decision to enroll in
a government school is analyzed. Therefore, here the
compliers are a different sample as compared to those
in the first analysis. This analysis helps to ascertain if
there is a positive spill-over effect of these incentives
on the students' performance. The model equations
have been given below.
Learning Outcome = B0 + B1 (Treatment) +
B2 (Controls) + ε
(1)
̂ i = αi IVi + ui
First Stage: Treatment

(2)

Second Stage: Dependent i = βi Controlsi +
̂ i + εi
γi Treatment

(3)

Reduced Form: Dependent i = δi Controlsi +
ηi IVi + θi

(4)

5. Analysis
Before delving into the empirical analysis,
descriptive statistics were analyzed on key metrics to
get a better understanding of the data. Because of
space restriction, only a brief overview of these is
provided here. In summary, private school enrollment
data indicates inequity based on gender, caste, and
income. Girls, as well as those from the socio-
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economically backward classes, have a higher
likelihood of studying in government schools and
have a lower likelihood of positive learning outcomes
as compared to boys and those from the general caste
or brahmins since the latter tend to study in private
schools. This seems to imply that private schools
further entrench inequality in a society that is already
hampered by social and economic stratification.
These findings are in accordance with those in the
extant literature (see for example, [34, p. 429]). Given
below are the results for the OLS, PSM and IV
iterations for both analyses.

5.1. Impact of Supply of Private Schools on
Learning Outcomes
The underpinning hypothesis is that private school
students have a higher likelihood of a successful
learning outcome as compared to their same-agegroup government school peers. Further, it is
hypothesized that the selection bias is negative, i.e.,
the confounding factors worsen the probability of
learning outcomes. This is plausible as those who
study in private schools generally come from an
educated and economically better background while
those studying in government schools may not have a
conducive study environment in their community,
household or school. The first-stage, second-stage,
and reduced-form models as given in equations (1),
(2) and (3) are customized as below.

Table 1. Comparison of treatment variable
(CS4_Pvt) on the learning outcomes for OLS, PSM,
IV
Treatment
OLS
PSM
IV 2SLS
Enrollment
in a Private 0.175***
0.194***
0.776**
School
Note: * - Significant at 10% level, ** Significant at 5% level,
*** Significant at 1% level

To validate the instrument, the test for
endogeneity is found to be significant at a 10% level
(p-value = 0.0659). The F-statistic of the first stage is
12.3, which is higher than the threshold of 10 used in
the extant literature but not very high. The ratio of
standard errors of the treatment variable in the IV and
OLS model is 17.2, which indicates that the IV may
not be very strong. The reduced form model has a
significant estimate for the instrument and strengthens
the rationale for using the supply of private (middlelevel) schools as an instrument here.
The above results show that there is negative
selection bias, and the impact of private schooling on
learning outcome is indeed significantly positive as
compared to that of government and other schools
(convent, and madrassa). This adds value to the
existing research on the debate around the importance
of private versus government schools. The IV
approach result, which yields a truer and more
consistent estimate than the OLS or PSM one, aligns
with those who assert that government schools lack
quality and need appropriate reforms to raise their
standards of education.

𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 (𝐽𝑜𝑖𝑛𝑖𝑛𝑔 𝑎 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑆𝑐ℎ𝑜𝑜𝑙)𝑖 =
𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖 +
𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 (𝑀𝑖𝑑𝑑𝑙𝑒) 𝑆𝑐ℎ𝑜𝑜𝑙𝑠 𝑖𝑛 𝑉𝑖𝑙𝑙𝑎𝑔𝑒 +
5.2. Impact of Incentive Mechanisms on
𝑢𝑖
(4)

Learning Outcomes in Government
Schools

𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 (𝑊𝑟𝑖𝑡𝑖𝑛𝑔 𝑎 𝑃𝑎𝑟𝑎𝑔𝑟𝑎𝑝ℎ)𝑖 =
𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖 +
̂ 𝑎 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑆𝑐ℎ𝑜𝑜𝑙 + 𝜀𝑖
𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝐽𝑜𝑖𝑛𝑖𝑛𝑔
(5)
𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 (𝑊𝑟𝑖𝑡𝑖𝑛𝑔 𝑎 𝑃𝑎𝑟𝑎𝑔𝑟𝑎𝑝ℎ)𝑖 =
𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖 +
𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑆𝑐ℎ𝑜𝑜𝑙𝑠 𝑖𝑛 𝑉𝑖𝑙𝑙𝑎𝑔𝑒 + 𝜇𝑖
(6)
As seen from the OLS, PSM and IV results in table
1 below, the probability for successfully writing a
paragraph (learning outcome) increases if the student
is from a private school as we move from OLS to IV
estimates. This indicates a negative selection bias as
the probability for a private school student (as
compared to a government or other school) to write a
paragraph rises from 17.5% (OLS) to 77.62% (IV).

The underpinning hypothesis of this analysis is
that government school students have a lower
likelihood of a successful learning outcome as
compared to their same-age-group private school
peers. Further, it is hypothesized that the selection
bias is positive, i.e., the confounding factors improve
the probability of learning outcomes. This is plausible
as those who study in government schools generally
come from less educated and more economically
deprived backgrounds. The first-stage, second-stage,
and reduced-form models as given in equations (1),
(2) and (3) are customized as below.
𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 (𝐽𝑜𝑖𝑛𝑖𝑛𝑔 𝑎 𝐺𝑜𝑣𝑒𝑟𝑛𝑚𝑒𝑛𝑡 𝑆𝑐ℎ𝑜𝑜𝑙)𝑖 =
𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖 +
𝑓(𝐹𝑒𝑒 𝑏𝑦 𝐺𝑜𝑣𝑒𝑟𝑛𝑚𝑒𝑛𝑡, 𝐹𝑟𝑒𝑒 𝑢𝑛𝑖𝑓𝑜𝑟𝑚) + 𝑢𝑖 (7)
𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 (𝑊𝑟𝑖𝑡𝑖𝑛𝑔 𝑎 𝑃𝑎𝑟𝑎𝑔𝑟𝑎𝑝ℎ)𝑖 =
𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖 +
̂
𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝐽𝑜𝑖𝑛𝑖𝑛𝑔
𝑎 𝐺𝑜𝑣𝑒𝑟𝑛𝑚𝑒𝑛𝑡 𝑆𝑐ℎ𝑜𝑜𝑙 +
𝜀𝑖
(8)
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𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 (𝑊𝑟𝑖𝑡𝑖𝑛𝑔 𝑎 𝑃𝑎𝑟𝑎𝑔𝑟𝑎𝑝ℎ)𝑖 =
𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖 +
𝑓(𝐹𝑒𝑒 𝑏𝑦 𝐺𝑜𝑣𝑒𝑟𝑛𝑚𝑒𝑛𝑡, 𝐹𝑟𝑒𝑒 𝑢𝑛𝑖𝑓𝑜𝑟𝑚) + 𝜇𝑖
(9)
As seen from the OLS, PSM and IV results in table 2
below, the probability for successfully writing a
paragraph (learning outcomes) decreases if the
student is from a government school.
Table 2. Comparison of treatment variable
(CS4_Govt) on the learning outcomes for OLS,
PSM, IV
Treatment
OLS
PSM
IV 2SLS
Enrollment
in a Govt. -0.16 *** -0.183*** -0.263***
School
Note: * - Significant at 10% level, ** Significant at 5% level,
*** Significant at 1% level

As before, the same validity tests are performed on
the instruments – free uniforms and fee waiver by the
government. These tests indicate the instruments are
strong. The F-statistic of the first stage is 453 and the
ratio of the standard error of the OLS and IV second
stage is 1.83, which indicates a strong power for the
IVs. The treatment is endogenous at a 1% significance
level and the instruments have a strong causal
relationship with the treatment. The over-identifying
restrictions indicate the null hypothesis can’t be
rejected (p-value ~ 0.58 for Sargan chi2 and ~ 0.55 for
Basman chi2). The reduced form model also shows a
significant estimate for the instrument.
The second analysis highlights a positive selection
bias and the impact of government schooling on
learning outcomes is indeed significantly negative as
compared to that of private and other schools. This
adds value to the existing research on this topic
through the IV approach, as this is the right causal
estimate. This analysis also adds to the research that
emphasizes the government needs to focus on the
quality of education now as enrollment-related
incentives like free uniform and fee waiver by the
government do not seem to be sufficient for ensuring
quality learning.

6. Discussion
Even more than seventy years after gaining
independence and with a population reaching the 1.35
billion-mark, universal education remains an elusive
and urgent goal for India. While the promise of
education as a means of societal transformation is one
of the key factors for the increase in governmental
initiatives over the years, the results in terms of
quality and reach of school education and learning
outcomes are far from acceptable. Surveys like the
National Sample Survey Organization (NSSO), the
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Young Lives Survey (YL), the India Human
Development Survey (IHDS), etc. have made it
possible for researchers to surface useful insights for
policymakers and practitioners to improve the quality
as well as the reach of education. All these have
motivated conducting an exhaustive review of the
extant literature on school education in India over the
past four decades. There is a growing focus in the
extant research as well as in policy on the quality of
schooling since this determines the future trajectory in
terms of educational, intellectual, and economic
attainment of not just an individual but the society as
a whole. Education is in fact considered one of the
core functions to lead to an egalitarian society [12, p.
708]. One of the many changes in the postliberalization era (1991 onwards) in India is the surge
in private schooling [35, p. 1]. These schools are
perceived to be much better and hence, considered as
the first step to rising in life. However, a key challenge
is to isolate the true effect of private schooling on
students’ performance from other factors that may
influence the outcome.
The compliers for both analyses are different. For
the first one, the compliers include those who can
afford private schools and would enroll in these once
their supply is increased, while for the second
analysis, the compliers include those who would
enroll in a government school if they are provided
incentives – free uniforms and fee waivers by the
government. The former group is economically better
off while the latter needs an economic boost to bring
them into the education mainstream.
There are a few limitations to this study. Given the
focused nature of this analysis, it is applicable to only
rural areas of India with at least one government
school. Villages without any school have not been
considered. The instrument for the first analysis is not
strong. It is difficult to prove that the exclusion
restriction criterion is met empirically for the IV
algorithm. However, this study relies on its strong
theoretical underpinning related to the exclusion
restriction for both analyses. It is assumed that the
writing score is a good measure of a student’s
cognitive ability, and the instruments don’t have a
covariance with the error term of the second-stage
model. The results may vary if other forms of
assessment like arithmetic or extra-curricular
activities are considered.
The results indicate a significant privategovernment school gap, which varies with context. A
significant determinant of this gap is the supply of
private schools, which in turn would depend upon the
infrastructure of the village that would influence the
establishment of these private schools in the village.
The analysis of the spillover impact of incentive
mechanisms shows that these incentives need to be
strengthened to improve the quality of learning, as that
is what matters more – mere enrollment in a
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government school due to incentives is not sufficient
for learning.
A key strength of this paper’s methodology is its
replicability. One of the next steps could be to analyze
a regression discontinuity design (RDD) analysis to
identify respective income thresholds for each of the
compliers and also relating them with intergenerational effects as well as dropout cases. This is
expected to yield insightful results which contribute
to the growing debate on the privatization of the
schooling system in India and marginalization of
government school students as well as those
belonging to the Scheduled Caste (SC), Scheduled
Tribe (ST), and Other Backward Classes (OBC)
categories. An important policy-related area of
research could be around the percolation of benefits
accorded to the socially and economically backward
sections – do these benefits only help the “creamy
layer” within these sections? Last but not least,
pertinent research could also identify the issues
plaguing the government schools and their corrective
mechanisms.

7. Conclusion
This paper analyzes an important aspect of the
education system in rural India. Students who attend
private schools might be systematically different from
those who attend government schools on observable
as well as unobservable ways. Therefore, it is
important to address this endogeneity. Unfortunately,
the majority of the extant studies don't correct for the
endogeneity issue. Thus, this analysis contributes
empirically to the literature.
As the findings indicate, there is a significant
difference in the learning outcomes of private and
government school students even after controlling for
selection bias. This is critical to understand because
selecting the school type would have a long-term
impact on the earnings of an individual, which when
aggregated at the state or national level would impact
the overall growth and development of the nation.
Therefore, this inquiry into the relative effectiveness
of diverse types of schools is of considerable
importance from a policy perspective to ensure parity
and quality in imparting effective education to all.
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