























simple correlation between the post-test math scores and the available demographic
characteristics using the entire sample of control students. For each of the indicated
combination of years, the first and second columns contain the average treatment and
control characteristics, and the third column contains the estimated differences.

None of the average differences are large enough to generate significant
differences in the students’ subsequent follow-up math scores. Considering the combined
sample of both years, the differences in the main variable of interest — students’ baseline
math scores — is less than a hundredth of a standard deviation. The differences in the
students’ demographic characteristics are also relatively small. The largest difference is
the 7.8 and 7.1 percentage point differences in the fraction of students from the Vaishya
and Shudra castes respectively, but given the correlation between these characteristics
and students’ math scores, these differences would generate a difference of only 0.006
and 0.014 standard deviations respectively in the follow-up math test.

Finally, I also compare the characteristics of the students’ schools and again, find
no average differences. The control schools are slightly larger, but only have 0.267 more
students on average than the treatment schools. Similarly, the average math performance
of the students in each school is very similar (difference of only 0.013 standard
deviations). And finally, the schools appear to have similar diversity of mathematical
performance — the standard deviation of the students’ test scores differs by less than a
hundredth of a standard deviation.

The final two groups of columns in Table 2 then compare the samples of students
for the individual years of the study. While the magnitudes of the differences are slightly

larger than for the combined samples, none of the differences are statistically significant
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and the magnitudes are still very small. The largest difference is a difference of 0.071
standard deviations in the second year language test scores. The differences in baseline
math scores for each year are both lower than the combined difference of 0.029 standard
deviations.

To check for differences between the groups more generally, Figures 3 and 4
contain kernel density estimates of the students’ math and language scores respectively.
In both cases, the distributions are virtually identical. This and the data from Table 2
suggest that the randomization did indeed create comparable treatment and control

groups.

B. Attrition

While the research groups may be initially similar, students who took the baseline exam
inevitably fail to take the follow-up exam. Some of these students may have dropped out
during the academic year. And some of them may have simply been absent when the
testers to administered the follow-up exam. Either way, it is important to compare the
students that fail to take the follow-up exam to ensure that the same kinds of students
dropped out from each group. If the attrition patterns, on the other hand, were correlated
with the administration of the treatment (e.g. there are large differences in the types of
students that attrite from each group), then the emergent differences in the treatment and
control groups at follow-up would confound the estimate of the causal impact of the
treatment.

Table 3 shows the average characteristics of the attriting students in each research

group. The table is organized in a similar format to Table 2. Panel A contains the raw
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attrition rates for each group. Overall, 25 percent of the control students and 23 percent
of the treatment students failed to take both parts of the follow-up exam, suggesting that
the overall rates of attrition are very similar. Within each year, the difference in attrition
rates was slightly larger at 6 and -7 percent in the first and second years respectively.
However, even these differences are too small to generate significant differences in the
respective samples.

Panel B and C compare the relative attrition patterns in each research group. The
average differences in the first two columns contain estimates of the difference between
attriting and non-attriting students (attriting students less non-attriting students). The
third column then contains the estimated difference between the two estimates, estimated
using equation three.

Looking to compositional differences in Panels B and C, it is clear that not only
are the same number of children attriting, but the same types of students are also attriting.
Poorer performing students are the most likely to drop out of the sample; though on
average, the same kinds of students are dropping out of each of the research groups. The
largest relative difference in test scores is 0.08 standard deviations for the language test
using the entire sample. The differences for the first year are all less than 1.5 hundredths
of a standard deviation.

The differences in other student characteristics show similar patterns. For almost
all of the characteristics the groups experienced the same attrition patterns. Only two of
the estimated differences are statistically significant but again the magnitudes are too

small to generate large differences in the resulting sample: a 13 percent difference in the
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relative proportion of Kshatriya students who drop out in the first year and a 14 percent

difference in the relative proportion of second graders who drop out in the second year.

C. One Year Follow-Up, Both Programs
The combined results from the two years of the program suggest that, on average, the
program had little effect on students’ understanding of math. However, the aggregation
masks the significant difference in the performance of the individual forms of the
intervention. The in-school intervention seems to have caused students to learn less math
than they otherwise would have while the out-of-school program seems to have caused
students to learn more. This difference suggests that the computer-based program was a
poor substitute for the Gyan Shala teaching environment, but that the program has value
as a complement to the basic program.

Panel A of Table 4 contains the comparison of the treatment and control groups
using the data from both years of the study. There are three things to note about these
comparisons. First, the average performance in the treatment and control groups on the
one year follow-up exam are very similar — for both language and math. The first column
contains the average value for the control students. The second column contains the
average for the treatment group and the third column contains the estimated difference
between the two groups. All of the differences are two hundredths of a standard
deviation or less.

Second, when the controls are added to the difference equation in column four,
the point estimates on the estimated treatment effects barely change. The largest change

in the estimated effect is 1.1 hundredths of a standard deviation observed for the
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difference in language scores. This minimal difference underscores the similarity of the
students who took the post-test in the treatment and control groups.

Third, Figure 5 shows the distribution of students’ test scores on the math section
of the follow-up exam using a kernel density estimator. The results bear out the average
differences. The distributions are very similar and the differences that do exist are no

larger than those observed in the baseline distributions from Figure 3.

D. In-School Program
Breaking the distributions up by method of implementation yields significant differences
in the effects of the two implementations. Panel B of Table 4 contains the results for the
first year of the program when the program was implemented on an in-school basis. The
results in Panel B document that for the in-school version of the program, students who
received the intervention performed worse than students who did not. Overall, students
performed 0.48 standard deviations less on the follow-up test overall and 0.57 standard
deviations less on the math portion of the test. There is some evidence that the treatment
also reduced students’ language scores (a possible indirect effect), but the effects are
sufficiently small that they are not statistically significant.

Figures 6 and 7 estimate the difference in treatment effects for the entire
distribution of students. Figure 6 contains kernel density estimates of the students’
respective performances on the math section of the follow-up exam, similar to those of
Figure 5. The distribution yields a very clear pattern with fewer students in the treatment
group scoring over zero and more students scoring less than zero. Figure 7 contains

estimates from a non-parametric regression of students’ follow-up tests scores on their
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baseline scores. This allows for a comparison of post-test scores conditional on students’
baseline performance. The results are very consistent showing that across the
distribution, treated students seem to do equally worse than their untreated peers.

While large, these estimates are consistent with the positive effects measured in
other programs. For example, Banerjee, Cole, Duflo, and Linden (2007) find positive
effects of 0.47 standard deviations from a computer-based math program targeted at
similar students. Given that this program generated these gains by providing only 2
hours of relatively more productive instruction a week (1 hour outside of school and 1
hour in-school), a decline of 0.57 standard deviations is a plausible effect of substituting a
less effective form of instruction for a full third of the school day.

To check the consistency of this result, Table 5 provides the same estimates for
the first year of the program on individual math subjects on the second and third grade
exams. Because the exams covered different subjects, it is necessary to provide the
estimates disaggregated by grade. Results are presented first for grade two and then
grade three. The overall estimates for each grade are provided first with the results
disaggregated by subject below. It is important to keep in mind that because the
estimates have to be made within grade, the sample size in these regressions is much
smaller than for the entire sample (329 second graders and 197 third graders).

Despite the smaller sample size, the results generally bear out the overall
estimates. The overall average treatment effect for both second and third graders is
negative. Younger students seem to fare worse than older students, though the difference

is not statistically significant at conventional levels of significance. The individual
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subjects follow the same pattern with all students generally learning less due to the
program, but second grade students learning less than their third grade peers.

Students’ performance in each subject declines significantly with the possible exception
of single digit multiplication.

Table 6 estimates the differences in math scores while dividing the students by
demographic characteristics rather than by subject. For reference, the over all average
difference in math scores is provided in the first row. Panel A contains the estimated
effects by gender. Panel B divides students by religion. And Panel C divides the
students by their performance on the baseline exam. Students are divided into terciles
with the weakest performing students in tercile one.

The results are generally the same as the overall averages and are consistent with
the differences depicted in Figure 7. Across almost every subgroup of students, the
treatment group underperformed the control group. Muslims and students from the
Vaishya caste seemed to fare the best, but given the small number of these students, the

differences are not statistically significant.

E. Out-of-School Program
Unlike the in-school program, the results from the second year of the program suggest
that the added value of the computer assisted learning program in addition to the Gyan
Shala curriculum is positive. The average estimates in Panel C of Table 5 show that the
effects of the program on math are about 0.27 standard deviations — an estimate that is
consistent with those of other programs. However, the statistical significance of this

result depends on the assumptions made about the correlation of students’ scores within a
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school and the efficiency of the employed estimator. The difference is not statistically
significant under the clustered standard errors, but it is statistically significant at the five
percent level using the more efficient random effects estimator.®

Figure 8 shows the distribution of students’ follow-up test on the math section of
the exam. Like Figure 6 the distributions show a sharp departure from Figure 5, but
unlike Figure 6, students in the treatment group are more likely to score above zero on
the follow-up exam. Figure 9 contains non-parametric estimates of students’ follow-up
score on their baseline score by research group. Unlike the estimates for the in-school
program, these estimates suggest that the program had a more positive effect for students
at the bottom of the test score distribution than for students who performed better on the
baseline test.

Turning to Table 7, | estimate the effects by subject as in Table 5. These results
suggest that the program had a significant effect for students in grade three and little
effect on students in grade two. Students in grade three benefited by 0.515 standard
deviations overall while students in grade two show an increase of only 0.077 standard
deviations. The difference in the effects is statistically significant at the 10 percent level
(p-value 0.082). Because this program was self administered, it may be that older
students were better able to take advantage of the program. As in Table 5, these results

are consistent across the individual subjects.

8 It is important to note that there are two differences between the random effects estimate and the clustered
standard errors. First, the standard error falls from 0.172 in the clustered estimates to 0.166 in the random
effects estimates as one would expect given the greater efficiency of the estimator. The random effects
estimator, however, is only asymptotically consistent and in what may be a result of small sample bias, the
point estimate is 6.7 hundredths of a standard deviation higher under the random effects estimate.
However, the significance of the random effects point estimate is not solely driven by the change in
magnitude since even the point estimate from the OLS regressions would be statistically significant at the
10 percent level using the standard errors from the random effects estimate.
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Table 8 shows the estimated treatment effects disaggregated by demographic
characteristics. The organization is the same as Table 6. The results are generally
consistent with the non-parametric estimates in Figure 9 — the program has a large
statistically significant effects for poorly performing students. The point estimates show
large positive effects for boys (0.398 standard deviations) and Muslim students (0.688
standard deviations). Both of these subgroups of students had a negative average score
on the baseline math exam. The treatment effect estimates for students in the bottom
tercile of the baseline math distribution confirm this assessment as these students
experience a treatment effect of 0.472 standard deviations that is (like those for boys and
Muslims) statistically significant at the 5 percent level. This effect is 0.35 standard
deviations larger than that of the strongest students (p-value 0.065) and is 0.29 standard
deviations larger than the effect for terciles two and three combined (p-value 0.054).

To check the robustness of this result, | re-estimate the effects of the program on
individual subjects (as in Tables 5 and 7) using only students in the bottom tercile. The
results are presented in Table 9. Unlike the results for all students (Table 7), students in
both grades show a similarly strong response to the treatment with students in the second
grade increasing their score by 0.498 standard deviations and students in the third grades
increasing their score by 0.524 standard deviations. The point estimates for all but one of
the subjects is positive (number ordering is small and negative), and the gains seem to be
reasonably well distributed across subjects.

Overall, these results suggest that the out-of-school model of the program
significantly improved the math performance of older students and the poorest

performing students in the Gyan Shala schools on almost all subjects taught. The effect
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for older students may results from the self-administered nature of the program while the
heterogeneity in the treatment effect by ability may reflect the overall structure of the
program. Because the learning model was designed to reinforce the lessons taught by the
teacher rather than to allow students to move forward at their own pace, it seems
reasonable that a student who already understood the material based on the classroom
lectures would gain little from practicing on the computers outside of class. However,
students who did not completely comprehend the material apparently found this
additional instruction to be helpful. This is consistent, for example, with the results of
He, Linden, and MacLeod (2008) who find that stronger performing children benefit
relatively more from a self-paced English language program while weaker students
benefit more from structured games provided by the teachers that reinforce existing

lessons.

V. Cost-Effectiveness

By considering the cost of the overall average change in student test scores, | can
compare the cost-effectiveness of the out-of-school program to other programs that have
been evaluated. At an average effect of 0.27 standard deviations, the projected cost
effectiveness of the intervention is $1.85 dollars per tenth of a standard deviation.
However, because all of the original hardware was donated by companies, this only
includes the cost of repairing the donated computers. To consider the true cost-
effectiveness of the project, I must consider the actual value of the donated computers.
Unfortunately, the age of the computers makes it difficult to estimate both the cost and

expected life of the machines. Since each computer is used by an estimated nine
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children, the cost of the program will increase by $3.70 per child or $1.37 per child-tenth
of a standard deviation for every $100 spent on a computer assuming that the computers
depreciate over three years. So, at $100-$200 per computer (which given the age of the
computers is reasonable), the cost per tenth of a standard deviation would increase to
$3.22 to $4.59 per tenth of a standard deviation.

Based on these estimates, the program is on par with other interventions
considered for improving student performance in developing countries. It is more cost
effective than the $7.60 per tenth of a standard deviation math-based computer assisted
learning program evaluated by Bannerjee, Cole, Duflo, and Linden (2007), and it is as
cost effective as a girls scholarship program ($1.77 to $3.53 per child per tenth standard
deviation, Kremer Miguel Thornton 2007), cash incentives for teachers ($3.41 per student
per tenth standard deviation, Glewwe et al. 2003), and textbooks ($4.01, Glewwe et al.
1997). It is, however, less cost-effective than a remedial education program ($1 per tenth
of a standard deviation, Banerjee, Cole, Duflo, and Linden, 2007) and an English teacher

training program ($0.24 per tenth of a standard deviation, Linden, He, MacLeod, 2008).

VI.  Conclusion

The effect of the Gyan Shala Computer Assisted Learning Program on students” math
scores depends on the method in which the program is implemented. Compared to the
apparently productive learning experience students encounter in the normal Gyan Shala
curriculum, the Computer Assisted Learning program is a poor substitute. As a result,
students who experience the program instead of the normal curriculum perform worse

than students who do not receive the treatment. In this model of the program, students
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receiving the program performed on average 0.57 standard deviations worse in math than
students who did not receive the program.

The out-of-school model, however, performs differently. The program has an
average effect on all children of 0.28 standard deviations in math. This average reflects
small positive (but statistically insignificant) gains for most students and large positive
gains of 0.47 to 0.68 standard deviations for the poorest performing students and older
students. The difference in the magnitude of the treatment effect for stronger and weaker
students seems to reflect the design of the program which emphasized reinforcement of
material that students had already learned rather than self-paced discovery of subjects not
yet covered in the regular Gyan Shala classes.

More generally, these results emphasize the importance of considering both
relative productivity of learning environments when choosing educational interventions
and the effects those differences will have on different types of students. Decision-
makers must consider not just whether a program works, but rather how well the program
works relative to what students would otherwise experience. And they must consider
whether those differences are appropriate for individual learners. As this evaluation
demonstrates, the format of the program can make the difference between providing
needed assistance to weak students and generally causing all students to learn less than

they would have learned without the intervention.
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Figure 1: Gyan Shala and Public School Student Performance, Language
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Note: Comparison of Gyan Shala third graders and students from the third and forth grade of the VVadodara Municipal
Corporation (MNC) public school system. All scores are percentage of correct answers on the indicated subject.
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Figure 2: Gyan Shala and Public School Student Performance, Math
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Note: Comparison of Gyan Shala third graders and students from the third and forth grade of the VVadodara Municipal
Corporation (MNC) public school system. All scores are percentage of correct answers on the indicated subject.
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Figure 3: Distribution of Normalized Math Scores at Baseline
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Note: Kernal density estimate of the distribution of baseline math scores for the indicated research group using

observations from both years of the study. Bandwidth set to 0.3 standard deviations.
Figure 4: Distribution of Normalized Language Scores at Baseline
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Note: Kernal density estimate of the distribution of baseline language scores for the indicated research group using
observations from both years of the study. Bandwidth set to 0.3 standard deviations.
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Figure 5: Distribution of Normalized Math Scores at Follow-Up

S

Density
2

| |
-3 -2 -1 0 1 2
Normalized Followup Math Scores

Treatment Students

— — — Control Students

Note: Kernal density estimate of the distribution of follow-up math scores for the indicated research group using

observations from both years of the study. Bandwidth set to 0.3 standard deviations.
Figure 6: Distribution of Normalized Math Scores at Follow-Up, In-School
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Note: Kernal density estimate of the distribution of follow-up math scores for the indicated research group using
observations from the first year of the study. Bandwidth set to 0.3 standard deviations.
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Figure 7: Follow-Up Math Scores by Baseline Math Scores, In-School
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Note: Local linear polynomial estimates of the relationship between the normalized math follow-up scores and
normalized baseline scores for the first year of the study. Bandwidth set to 0.5 standard deviations.

Figure 8: Distribution of Normalized Math Scores at Follow-Up, Out-of-School
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Note: Kernal density estimate of the distribution of follow-up math scores for the indicated research group using
observations from the first year of the study. Bandwidth set to 0.3 standard deviations.
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Figure 9: Follow-Up Math Scores by Baseline Math Scores, Out-of-School
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Note: Local linear polynomial estimates of the relationship between the normalized math follow-up scores and
normalized baseline scores for the second year of the study. Bandwidth set to 0.5 standard deviations.
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Table 1: Distribution of the Sample by Research Group

Unit of Analisys Treatment Control Total
Schools in In-School Program Experiment (Year 1) 11 12 23
Schools in Out-of-School Program Experiment (Year 2) 19 18 37
Total Villages 30 30 60
Children in In-School Program Experiment (Year 1) 392 387 779
Children in Out-of-School Program Experiment (Year 2) 682 695 1377
Total Children 1074 1082 2156

Note: This table contains a tabulation of the schools and students in the sample by program and by research group.



Table 2: Comparison of Pre-Existing Characteristics

Correlation Both Years In-School Program (Year 1) Out-of-School Program (Year 2)
with Control Treatment Control Treatment Control Treatment
Characteristic Math Score Average Average Difference Average Average Difference Average Average Difference
Panel A: Baseline Test Scores
Total Score 0.031 0.011 -0.02 0 0.033 0.033 0.048 -0.001 -0.049
(0.030) (0.031) (0.086) (0.051) (0.051) (0.148) (0.037) (0.039) (0.106)
Math Score 0.276%** 0.028 0.026 -0.002 0 0.018 0.018 0.044 0.031 -0.013
(0.044) (0.030) (0.030) (0.082) (0.051) (0.049) (0.157) (0.037) (0.038) (0.094)
Language Score 0.235%** 0.032 0.002 -0.029 0 0.045 0.045 0.049 -0.022 -0.071
(0.050) (0.030) (0.030) (0.088) (0.051) (0.052) (0.133) (0.037) (0.038) (0.115)
Panel B: Student Characteristics
Female 0.049 0.415 0.425 0.01 0.372 0.388 0.01 0.439 0.446 0.01
(0.046) (0.015) (0.015) (0.025) (0.025) (0.025) (0.025) (0.019) (0.019) (0.025)
Second Grade -0.226** 0.589 0.594 0.005 0.625 0.561 0.005 0.568 0.613 0.005
(0.090) (0.015) (0.015) (0.053) (0.025) (0.025) (0.053) (0.019) (0.019) (0.053)
Muslim 0.213 0.201 0.216 0.015 0.121 0.013 0.015 0.246 0.333 0.015
(0.216) (0.012) (0.013) (0.092) (0.017) (0.006) (0.092) (0.016) (0.018) (0.092)
Kshatriya Caste -0.088 0.233 0.174 -0.059 0.243 0.117 -0.059 0.227 0.207 -0.059
(0.128) (0.013) (0.012) (0.056) (0.022) (0.016) (0.056) (0.016) (0.016) (0.056)
Vaishya Caste -0.077 0.153 0.232 0.078 0.134 0.263 0.078 0.164 0.214 0.078
(0.125) (0.011) (0.013) (0.067) (0.017) (0.022) (0.067) (0.014) (0.016) (0.067)
Shudra Caste -0.199 0.287 0.216 -0.071 0.395 0.344 -0.071 0.227 0.142 -0.071
(0.134) (0.014) (0.013) (0.055) (0.025) (0.024) (0.055) (0.016) (0.013) (0.055)
Panel C: School Characteristics
School Size 0.006 36.067 35.8 -0.267 32.25 35.636 3.386 38.611 35.895 -2.716
(0.008) (2.343) (2.166) (3.191) (3.382) (3.034) (4.544) (3.118) (2.996) (4.324)
Average Math Score 0.383 0.065 0.052 -0.013 0.041 0.015 -0.026 0.082 0.074 -0.008
(0.331) (0.063) (0.060) (0.087) (0.120) (0.207) (0.161) (0.071) (0.073) (0.102)
Math Standard Deviation 0.06 0.909 0.912 0.003 0.882 0.912 0.03 0.927 0.912 -0.015
(0.466) (0.039) (0.037) (0.054) (0.073) (0.046) (0.086) (0.046) (0.053) (0.070)

Note: This table estimates differences between the treatment and control schools using pre-existing student and school characteristics. The first column contains a regression of post-test math scores on the indicated
variables for the control group using both years of data. Sample size for the respective years is provided in Table 1. All standard errors are clustered at the school level, and * indicates significance at the 10 percent
level, ** at the 5 percent level, and *** at the 1 percent level. Critical values have been determined following Cameron, Gelbach, and Miller (2007), using a small sample t distribution with degrees of freedom equal to two
less than the number of schools included in the regression.



Table 3: Comparison of Attriting Students

Both Years In-School Program (Year 1) Out-of-School Program (Year 2)
Control Treatment Difference- Control Treatment Difference- Control Treatment Difference-
Characteristic Difference Difference Difference Difference Difference Difference Difference Difference Difference
Panel A: Attrition Rates
Attrited from Sample 0.25 0.229 -0.02 0.295 0.355 0.06 0.224 0.157 -0.068
(0.043) (0.064) (0.045)
Panel B: Baseline Test Scores
Total Score -0.585*** -0.513%*** 0.071 -0.590*** -0.578*** 0.012 -0.580*** -0.523*** 0.057
(0.108) (0.088) (0.138) (0.194) (0.111) (0.219) (0.127) (0.186) (0.222)
Math Score -0.528*** -0.481*** 0.047 -0.559** -0.549%** 0.01 -0.506*** -0.458** 0.048
(0.112) (0.090) (0.142) (0.207) (0.122) (0.235) (0.126) (0.185) (0.221)
Language Score -0.545%** -0.463*** 0.081 -0.487** -0.497*** -0.01 -0.581*** -0.516%*** 0.065
(0.099) (0.083) (0.128) (0.173) (0.088) (0.190) (0.122) (0.169) (0.206)
Panel C: Student Characteristics
Female 0.074* 0.066** -0.008 0.119** 0.079** -0.04 0.054 0.092* 0.038
(0.037) (0.033) (0.049) (0.047) (0.033) (0.056) (0.053) (0.049) (0.071)
Second Grade 0.064 -0.017 -0.081 -0.14 -0.056 0.085 0.193*** 0.049 -0.144*
(0.073) (0.075) (0.104) (0.133) (0.128) (0.181) (0.045) (0.072) (0.084)
Muslim -0.046 -0.154** -0.107 -0.035 -0.009 0.027 -0.036 -0.140* -0.104
(0.044) (0.060) (0.074) (0.075) (0.012) (0.075) (0.065) (0.076) (0.098)
Kshatriya Caste -0.059 0.011 0.07 -0.071 0.063 0.134* -0.053 0.01 0.063
(0.040) (0.040) (0.056) (0.067) (0.042) (0.078) (0.046) (0.054) (0.070)
Vaishya Caste 0.037 0.042 0.005 0.008 0.016 0.008 0.061 0.045 -0.016
(0.049) (0.050) (0.070) (0.048) (0.050) (0.068) (0.073) (0.058) (0.091)
Shudra Caste 0.041 0.041 0 0.036 -0.065 -0.102 0.021 0.042 0.021
(0.043) (0.032) (0.053) (0.069) (0.050) (0.083) (0.051) (0.028) (0.058)

Note: This table contains estimates of the characteristics of students not surveyed in the follow-up test. Panel A contains the percentage of students not covered in each of the respective research
groups. Estimates for the Treatment and Control Difference in Panels B and C contain the average difference in characteristics of attriting students relative to staying students. The third column then
contains the difference in the relative characteristics between treatment and control group. All standard errors are clustered at the school level, and * indicates significance at the 10 percent level, **
at the 5 percent level, and *** at the 1 percent level. Critical values have been determined following Cameron, Gelbach, and Miller (2007), using a small sample t distribution with degrees of freedom
equal to two less than the number of schools included in the regression.



Table 4: Follow-up Test Scores

Control Treatment Difference Difference Difference
Characteristic Average Average  w/o Controls w/ Controls Rand Effects
Panel A: Both Years
Total Score 0.005 -0.014 -0.015 -0.02 -0.054
(0.035) (0.039) (0.154) (0.171) (0.148)
Math Score -0.001 -0.019 -0.019 -0.018 -0.06
(0.035) (0.038) (0.152) (0.167) (0.154)
Language Score 0.02 0.002 -0.007 -0.018 -0.035
(0.035) (0.038) (0.144) (0.163) (0.134)
Panel B: In-School Program (Year 1)
Total Score 0 -0.47 -0.47 -0.481* -0.556**
(0.060) (0.076) (0.340) (0.245) (0.247)
Math Score 0.006 -0.555 -0.561 -0.566** -0.656**
(0.059) (0.075) (0.328) (0.253) (0.264)
Language Score 0.012 -0.266 -0.278 -0.276 -0.322
(0.059) (0.074) (0.308) (0.219) (0.222)
Panel C: Out-of-School Program (Year 2)
Total Score 0.008 0.187 0.178 0.254 0.290*
(0.044) (0.042) (0.181) (0.174) (0.161)
Math Score -0.005 0.217 0.222 0.28 0.332**
(0.044) (0.040) (0.169) (0.172) (0.162)
Language Score 0.024 0.12 0.097 0.178 0.188
(0.043) (0.043) (0.188) (0.166) (0.157)

Note: Dependent variable is the score in the respective subject on the follow-up exam. The total sample for the estimates is 1,640
students (526 students in the In-School Program in Year 1 and 1,114 in the Out-of-School Program in Year 2). All standard errors
are clustered at the school level unless otherwise indicated, and * indicates significance at the 10 percent level, ** at the 5 percent
level, and *** at the 1 percent level. Critical values have been determined following Cameron, Gelbach, and Miller (2007), using a
small sample t distribution with degrees of freedom equal to two less than the number of schools included in the regression.



Table 5: Specific Math Subjects, In-School Program (Year 1)

Grade 2 Grade 3
Treatment Control Difference Difference Treatment Control Difference Difference
Grade 2 Subject Average Average  w/o Controls w/ Controls Grade 3 Subject Average Average w/o Controls w/ Controls
Total Score 0.04 -0.66 -0.699* -0.741** Total Score -0.062 -0.41 -0.348 -0.333
(0.071) (0.100) (0.400) (0.305) (0.106) (0.113) (0.346) (0.311)
Counting 0.019 -0.535 -0.555 -0.608** Counting -0.047 -0.191 -0.144 -0.197
(0.073) (0.087) (0.331) (0.249) (0.108) (0.109) (0.281) (0.291)
Larger/Smaller Numbers 0.021 -0.26 -0.282 -0.298 Place Values -0.022 0.127 0.148 0.194
(0.073) (0.088) (0.257) (0.178) (0.103) (0.131) 0.177) (0.150)
Greater Than/Less Than 0.022 -0.362 -0.384 -0.431* Addition -0.004 0.058 0.062 0.09
(0.073) (0.083) (0.329) (0.233) (0.107) (0.094) (0.206) (0.219)
Sequences 0.027 -0.513 -0.540* -0.697*** Subtraction -0.037 -0.134 -0.097 -0.109
(0.072) (0.092) (0.271) (0.217) (0.107) (0.120) (0.254) (0.281)
Number Order 0.015 -0.332 -0.347 -0.409* Multiplication -0.006 -0.086 -0.08 -0.051
(0.074) (0.093) (0.274) (0.236) (0.106) (0.105) (0.193) (0.187)
Addition 0.042 -0.443 -0.485 -0.494 Division 0.008 -0.109 -0.117 -0.074
(0.069) (0.102) (0.289) (0.296) (0.105) (0.103) (0.198) (0.212)
Subtraction 0.032 -0.633 -0.666* -0.708** Sequences -0.024 -0.39 -0.366 -0.434*
(0.071) (0.102) (0.320) (0.299) (0.107) (0.093) (0.222) (0.214)
Multiplication 0.021 -0.328 -0.35 -0.347 Word -0.066 -0.4 -0.333 -0.349
(0.073) (0.096) (0.282) (0.213) (0.104) (0.114) (0.365) (0.346)
Measure 0.043 -0.676 -0.719*** -0.680*** Fractions -0.016 -0.262 -0.246 -0.303
(0.073) (0.070) (0.252) (0.222) (0.108) (0.085) (0.333) (0.273)
Word Problems 0.039 -0.407 -0.447 -0.449* Reading Tables/Graphs -0.02 -0.685 -0.665** -0.579*
(0.073) (0.084) (0.314) (0.259) (0.107) (0.090) (0.310) (0.280)

Note: Dependent variable is the score in the respective subject on the follow-up math exam. Estimates are for the in-school version of the program conducted in the first year. The sample contains 329 second grade
students and 197 third grade students. All standard errors are clustered at the school level, and * indicates significance at the 10 percent level, ** at the 5 percent level, and *** at the 1 percent level. Critical values have
been determined following Cameron, Gelbach, and Miller (2007), using a small sample t distribution with degrees of freedom equal to two less than the number of schools included in the regression.



Table 6: Treatment Effects by Sub-Sample, In-School Program (Year 1)

Sample Control Treatment Difference Difference
Sub-Sample Size Average Average  w/o Controls w/ Controls
All Students 526 0.006 -0.555 -0.561 -0.561**
(0.059) (0.075) (0.328) (0.247)
A. Gender
Female 183 -0.006 -0.663 -0.657* -0.613**
(0.102) (0.128) (0.359) (0.284)
Male 324 0.041 -0.491 -0.532 -0.559**
(0.072) (0.094) (0.319) (0.243)
B. Religion
Hindu 482 -0.033 -0.576 -0.542 -0.589**
(0.064) (0.076) (0.331) (0.247)
Kshatriya Caste 96 0.146 -0.688 -0.834** -0.828***
(0.104) (0.185) (0.325) (0.263)
Vaishya Caste 101 0.006 -0.679 -0.685 -0.279
(0.139) (0.151) (0.413) (0.256)
Shudra Caste 198 -0.199 -0.577 -0.379 -0.632
(0.103) (0.136) (0.461) (0.383)
Muslim 40 0.277 0.189 -0.088 -0.039
(0.158) (0.438) (0.393) (0.396)
C. Baseline Distribution
First Tercile 129 -0.661 -1.398 -0.737 -0.847**
(0.136) (0.153) (0.449) (0.368)
Second Tercile 181 -0.018 -0.644 -0.626** -0.622**
(0.087) (0.100) (0.243) (0.246)
Third Tercile 216 0.419 0.029 -0.39 -0.426
(0.072) (0.102) (0.254) (0.254)

Note: Dependent variable is the score on the follow-up math exam. Estimates are for the in-school version of the program
conducted in the first year, using only the indicated subsample of students. All standard errors are clustered at the school level,
and * indicates significance at the 10 percent level, ** at the 5 percent level, and *** at the 1 percent level. Critical values have
been determined following Cameron, Gelbach, and Miller (2007), using a small sample t distribution with degrees of freedom equal
to two less than the number of schools included in the regression.



Table 7: Specific Math Subjects, Out-of-School Program (Year 2)

Grade 2 Grade 3
Treatment Control Difference Difference Treatment Control Difference Difference
Grade 2 Subject Average Average  w/o Controls w/ Controls Grade 3 Subject Average Average w/o Controls w/ Controls
Total Score -0.001 0.115 0.116 0.077 Total Score 0 0.385 0.385* 0.515*
(0.061) (0.053) (0.175) (0.181) (0.063) (0.059) (0.224) (0.216)
Counting 0.026 0.154 0.128 0.028 Counting -0.002 0.356 0.358* 0.439*
(0.061) (0.061) (0.209) (0.222) (0.063) (0.061) (0.178) (0.172)
Larger/Smaller Numbers 0.002 -0.1 -0.102 -0.14 Place Values 0.003 0.2 0.197 0.272
(0.059) (0.047) (0.117) (0.121) (0.063) (0.059) (0.176) (0.166)
Greater Than/Less Than 0.072 0.05 -0.022 -0.052 Addition -0.006 0.19 0.196 0.213
(0.060) (0.054) (0.160) (0.162) (0.063) (0.051) (0.179) (0.160)
Sequences -0.023 -0.061 -0.038 -0.011 Subtraction 0.004 0.359 0.355** 0.400**
(0.061) (0.053) (0.118) (0.135) (0.063) (0.054) (0.172) (0.156)
Number Order -0.043 -0.023 0.02 -0.033 Multiplication 0.003 0.03 0.026 0.105
(0.060) (0.056) (0.116) (0.125) (0.062) (0.066) (0.179) (0.151)
Addition -0.053 0.083 0.136 0.13 Division -0.005 0.303 0.309* 0.370**
(0.061) (0.048) (0.125) (0.133) (0.063) (0.065) (0.166) (0.153)
Subtraction -0.003 0.014 0.017 -0.004 Sequences 0.003 0.197 0.194 0.285
(0.061) (0.049) (0.144) (0.144) (0.063) (0.069) (0.231) (0.232)
Multiplication -0.045 0.031 0.076 0.121 Word 0 0.444 0.444** 0.580***
(0.060) (0.053) (0.109) (0.099) (0.063) (0.068) (0.213) (0.203)
Measure 0.05 0.081 0.031 0.019 Fractions 0.007 0.322 0.315 0.422
(0.060) (0.052) (0.163) (0.150) (0.063) (0.073) (0.277) (0.261)
Word Problems 0.001 0.244 0.243 0.202 Reading Tables/Graphs 0.005 0.183 0.178 0.281
(0.062) (0.056) (0.189) (0.175) (0.063) (0.062) (0.204) (0.197)

Note: Dependent variable is the score in the respective subject on the follow-up math exam. Estimates are for the out-of-school version of the program conducted in the second year. The sample contains 631 second
grade students and 483 third grade students. All standard errors are clustered at the school level, and * indicates significance at the 10 percent level, ** at the 5 percent level, and *** at the 1 percent level. Critical values
have been determined following Cameron, Gelbach, and Miller (2007), using a small sample t distribution with degrees of freedom equal to two less than the number of schools included in the regression.



Table 8: Treatment Effects by Sub-Sample, Out-of-School Program (Year 2)

Sample Control Treatment Difference Difference
Sub-Sample Size Average Average  w/o Controls w/ Controls
All Students 1114 -0.005 0.217 0.222 0.258
(0.044) (0.040) (0.169) (0.175)
A. Gender
Female 478 0.08 0.197 0.117 0.089
(0.062) (0.062) (0.158) (0.165)
Male 634 -0.068 0.234 0.302 0.398**
(0.061) (0.053) (0.187) (0.178)
B. Religion
Hindu 770 0.09 0.063 -0.027 0.071
(0.048) (0.051) (0.145) (0.152)
Kshatriya Caste 247 0.09 -0.139 -0.229 -0.101
(0.084) (0.101) (0.220) (0.229)
Vaishya Caste 200 0.123 0.163 0.039 0.186
(0.105) (0.073) (0.130) (0.135)
Shudra Caste 198 0.049 0.136 0.087 0.102
(0.094) (0.122) (0.227) (0.222)
Muslim 341 -0.3 0.498 0.797** 0.688*
(0.099) (0.061) (0.347) (0.350)
C. Baseline Distribution
First Tercile 320 -0.514 -0.116 0.398** 0.472**
(0.087) (0.068) (0.192) (0.194)
Second Tercile 373 -0.102 0.105 0.207 0.223
(0.067) (0.074) (0.207) (0.197)
Third Tercile 421 0.434 0.59 0.156 0.122
(0.063) (0.058) (0.190) (0.193)

Note: Dependent variable is the score on the follow-up math exam. Estimates are for the out-of-school version of the program
conducted in the second year, using only the indicated subsample of students. All standard errors are clustered at the school level,
and * indicates significance at the 10 percent level, ** at the 5 percent level, and *** at the 1 percent level. Critical values have
been determined following Cameron, Gelbach, and Miller (2007), using a small sample t distribution with degrees of freedom equal
to two less than the number of schools included in the regression.



Table 9: Specific Math Subjects Year 2, Lowest Performing Students

Grade 2 Grade 3
Treatment Control Difference Difference Treatment Control Difference Difference
Grade 2 Subject Average Average  w/o Controls w/ Controls Grade 3 Subject Average Average w/o Controls w/ Controls
Total Score -0.727 -0.208 0.518*** 0.498** Total Score -0.362 -0.014 0.348 0.524*
(0.149) (0.093) (0.179) (0.193) (0.101) (0.098) (0.273) (0.258)
Counting -0.298 0.049 0.347 0.331 Counting -0.29 0.147 0.438* 0.645***
(0.147) (0.117) (0.219) (0.223) (0.105) (0.104) (0.234) (0.216)
Larger/Smaller Numbers -0.341 -0.257 0.084 0.109 Place Values -0.386 -0.201 0.185 0.324
(0.141) (0.098) (0.213) (0.219) (0.110) (0.093) (0.247) (0.239)
Greater Than/Less Than -0.483 -0.313 0.171 0.188 Addition -0.178 0.062 0.24 0.285
(0.148) (0.101) (0.179) (0.187) (0.120) (0.099) (0.239) (0.220)
Sequences -0.66 -0.359 0.301 0.248 Subtraction -0.268 0.117 0.384* 0.463**
(0.180) (0.111) (0.184) (0.190) (0.111) (0.099) (0.201) (0.198)
Number Order -0.367 -0.357 0.01 -0.017 Multiplication -0.21 -0.307 -0.097 0.109
(0.134) (0.109) (0.213) (0.194) (0.123) (0.124) (0.217) (0.179)
Addition -0.68 -0.101 0.580*** 0.584*+* Division -0.151 0.078 0.228 0.367
(0.150) (0.093) (0.199) (0.177) (0.108) (0.106) (0.266) (0.228)
Subtraction -0.658 -0.155 0.503** 0.432** Sequences -0.176 0.036 0.212 0.307
(0.150) (0.087) (0.186) (0.204) (0.114) (0.121) (0.292) (0.299)
Multiplication -0.769 -0.131 0.638*** 0.707*** Word -0.181 0.197 0.378 0.514**
(0.129) (0.111) (0.179) (0.197) (0.094) (0.108) (0.247) (0.250)
Measure -0.453 -0.102 0.351** 0.335** Fractions -0.251 0.137 0.388 0.528*
(0.103) (0.099) (0.158) (0.154) (0.101) (0.120) (0.305) (0.266)
Word Problems -0.475 0.023 0.499** 0.470** Reading Tables/Graphs -0.281 -0.181 0.1 0.202
(0.127) (0.109) (0.217) (0.230) (0.113) (0.096) (0.277) (0.248)

Note: Dependent variable is the score in the respective subject on the follow-up math exam. Estimates are for the out-of-school version of the program conducted in the second year using only students in the bottom
tercile of the baseline test score distribution. The sample contains 146 second grade students and 174 third grade students. All standard errors are clustered at the school level, and * indicates significance at the 10
percent level, ** at the 5 percent level, and *** at the 1 percent level. Critical values have been determined following Cameron, Gelbach, and Miller (2007), using a small sample t distribution with degrees of freedom equal
to two less than the number of schools included in the regression.





