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1. Introduction

In the human capital model, individuals invest in education if the present value of
benefits exceeds costs (Becker, 1962). As such, information about the quality of education and
student performance is important, since the benefits of education depend on the actual
acquisition of skills in the classroom. Nonetheless, evidence suggests that families and students
have limited information or are misinformed about school quality, their own academic
performance, and the returns of education (Nguyen 2008, Jensen 2010, Loyalka et al. 2013). This
lack of information may lead to suboptimal educational investment by households (Houtenville
and Conway 2007, Avvisate et al 2014, Bergman 2015, Berlinski et al 2016, Dizon-Ross 2017).
Providing performance information to parents may cause them to update their beliefs, which
could lead to changes in parents’ investment of time and resources in their children’s education,

and ultimately to increases in student achievement.

In this paper, we study the impact of providing families with standardized information
about their child’s own performance in school in a mid-size city in Colombia. In association with
a local foundation (The Luker Foundation), we collected baseline data on the Early Grade
Reading and Early Grade Math Assessments (EGRA/EGMA\) of children in grades four through
six in 31 public schools in the city. We visited the households of all students in the sample to
collect household socioeconomic information as well as information on the beliefs of the parents
about the performance of their children on EGRA/EGMA. We randomly assigned some
treatment families to receive standardized information about the actual performance of their
children at the end of the household interview, and we presented these families with a menu of

options that they might consider in light of the information. These options ranged from asking



their children about school every day to reading with their children more often. We also
encouraged treatment families to strengthen their relationship with the school by interacting

more with teachers.

Our results show an initial pattern of small negative effects (not statistically significant),
then positive and significant short run effects (0.08 SD), and then zero effects in the final follow-
up waves. This pattern is consistent with effects that follow a pattern of action and backsliding
observed in other interventions (for instance, Gallagher, 2013 in the case of insurance, and
Allcott & Rogers, 2014 in the case of electricity bills). We do not find any effect on parent
internal investment. One explanation for the lack of effects on these mechanism is that all
measures that proxy these variables were quite high at baseline, according to self-reported
answers. We find, however, increases in the number of parents-teacher meetings and an update
in the beliefs of the parents. We present some evidence suggesting that this last effect is the main

channel of impact.

The second important finding of the paper is that the results are larger for students with
low baseline scores (of the order of 0.27 SD, at the peak of effects). This is consistent with these
students and families have less accurate information about performance, or perhaps an increase
in parent-student information frictions in these households (Bergman, 2016). Still, the same
pattern in the dynamics of effects is detected for this population, with a backsliding to the
baseline score. We also randomly provided some teachers in the 31 schools with information

about their students’ academic performance. Like the intervention with parents, we encouraged



teachers to engage with the families to talk about these results. However, we find no impact on

student achievement of providing teachers with performance information.

In the next section, we present related literature; in Section 3 we present the description
of the experiment; Section 4 discusses the data and sample. Section 5 presents the analytical

plan. Section 6 shows the main results and Section 7 closes with conclusions.

2. Related Literature

Parental investment in education, namely the resources and time that is devoted by parents to
support, monitor, or induce more effort in their children, has been identified as one of the main
determinants of students’ educational outcomes (Avvisati, Gurgand, Guyon & Maurin, 2013;
Houtenville & Conway, 2008; Todd & Wolpin, 2007). Investment decisions in education
critically depend on the information that is available to parents (Jensen, 2010), such that
information failures may result in suboptimal investments, especially among low-income
families (Dizon-Ross, 2013). Recent interventions in developed and developing countries that
focus on providing information to parents have not only demonstrated positive effects on
enrollment decisions and several student outcomes, including attainment and achievement in
standardized tests, but also to be cost-effective (Ganimian & Murnane, 2016; Kremer, Brannen,
& Glennerster, 2013). These information interventions can be broadly divided in four types,
depending on what type of information is provided to parents: information about the returns to
schooling (Jensen, 2010; Nguyen, 2008); information about the quality of educational
institutions (Andrabi, Das & Khwaja, 2017; Banerjee, Banerji, Duflo, Glennerster & Khemani,

2010; Hastings & Weinstein, 2008); information about parenting strategies (Mayer, Kalil,



Oreopoulos & Gallegos, 2015; York, Loeb & Doss, 2018); and, information about the ability,
behavior, and/or academic progress of the students (Bergman, 2015; Berlinski, Busso,
Dinkelman & Martinez, 2016; Dizon-Ross, 2013; Rogers & Feller, 2017). We focus here

primarily on this fourth type of intervention.

In the process of making educational investment decisions, parents face at least two
sources of information asymmetry. First, school staff and students themselves have information
that would allow parents to make adequate educational investment decisions. But this
information is not completely or timely disclosed to them due to misaligned incentives or
strategic behavior from schools (Berlinski et al., 2016) or their children (Bergman, 2015).
Schools may not have incentives to reveal, for example, how well a student is performing in
comparison to their peers in the same school or in the city, or how to better support the student’s
academic progress. Second, students may be inclined to strategically disclose (hide) positive
(negative) information to their parents. Interventions that provide information to parents about
students’ ability, behavior, or academic progress not only aim to close this information gap
(Berlinski et al., 2016), but also to correct parental misbeliefs about students abilities or behavior
(Dizon-Ross, 2013; Rogers & Feller, 2017) and to reduce information frictions between parents
and their children’s academic progress (Bergman, 2015), all of which affect educational

investments.

Theoretically, once information is available to parents, they may update both their
amount of effort and how it is allocated. Recent evidence confirms this hypothesis: providing
information on students’ ability, behavior, or academic progress not only reduces absenteeism

(Berlinski et al., 2016; Rogers & Feller, 2017) and the prevalence of disruptive behaviors



(Berlinski et al., 2016), but also improves educational achievement, as measured by test scores

and graduation rates (Bergman, 2015; Berlinski et al., 2016; Dizon-Ross, 2013).

Finally, while recent studies in this area have asked about longer-run effects of
information provision, evidence is still scarce. Consistent with Allcott and Rogers (2014)
findings on an energy conservation initiative, our results suggest an ‘action and backsliding’
pattern: parents respond to information by increasing their effort, but this initial response decays

unless new reports are available to them.

3. Description of the Experiment

The city of Manizales, capital of the Department of Caldas in central Colombia, is a mid-size
Colombian city, with population close to half a million, and approximately 55,000 students in
public basic education in grades 1 to 11. The local authorities deem education as a priority; the
city has a very active civic society that is also very engaged in education policy. Authorities are
interested in tackling the perceived low quality of education, as shown in national and
international standardized tests. The public school system in Manizales includes 57 schools. In

the present study we focus on 31 schools serving grades four, five, and six.

In association with the Luker Foundation, our study combined efforts to provide
information to parents with a family engagement intervention, using an experimental design. The
experimental design was divided in three phases. In the first phase, we provided report cards on
school and student performance to parents of students in grades four and five. In the second
phase, along with a new round of information to parents and the inclusion of more students into

the experiment, we included a list of suggestions for parents on how to support their children. In



the third phase, we collected follow-up information on student performance. We did not provide

additional information to families during this phase?.

Phase 1: Pilot Study (2014)

In April 2014, the Secretary of Education of Manizales (SEM) and the Luker Foundation (LF),
using the Early Grade Reading Assessment (EGRA) and Early Grade Math Assessment
(EGMA), collected language and math test scores of students in grades three, four and five.
Relying on this information, we randomly assigned students in grades four and five into three
groups: two treatment groups and one control group. We then visited households in October

2014.

In the first treatment condition (Individual student performance; Treatment Group 1), we
provided families with a one-page report card that showed their child’s performance, as well as
their relative position to the average performance of students in the same grade and school. The
information was essentially a percentile rank (e.g. 50th percentile), presented in a way that was

highly salient to all families.

In the second treatment condition (School average; Treatment Group 2), we provided
families with a one-page report card that showed the average score of their child’s school in
comparison to the average score across all schools in Manizales. Like Treatment Group 1 above,

the information was a percentile rank that was translated into a reader-friendly format. In the

2 During the third phase of the intervention we also incorporated an additional family-engagement component,
focused on providing information to the teachers of students already in the experiment. This intervention led to null
results. We do not report the results of that experiment here, but details of the intervention and results are provided
in the Appendix.



control group, no information was provided. An example of the individual information report

card provided to families in Phase 1 is presented in Figure 1.

To implement this intervention, we visited parents and guardians at their homes. These
visits, which were previously scheduled by phone, were divided into three sections. First, the
agent explained the objective of the study and provided the consent materials. Once the parent
read the consent form, asked questions about the study and her/his participation, and signed the
consent form, the visit continued. Second, the agent administered a questionnaire to the parent or
guardian. One important piece of this questionnaire was to ask parents to state their beliefs for
both student and school performance, using the same report card that treatment groups received,
but without any information. We asked them to point to a place on a number line that represents
where they thought their child and school were in the distribution of achievement. After the
administration of the questionnaire concluded, the agent gave the appropriate report card to each
treatment group and explained its meaning. For the control group, the visit concluded with the
administration of the questionnaire. In December 2014, at the end of the academic year, we

administered a new round of EGRA and EGMA tests to all students in our sample.

Phase 2: Expanded Study (2015)

In June 2015, SEM and LF collected again language and math test scores of all the students that
were in grades three, four, or five in Phase 1. Students in grade three in Phase 1 (grade four in
Phase 2) were randomly assigned into the two treatment and control groups. We modified the

information treatments from Phase 1 to Phase 2 in the following ways.



In the first treatment condition (Individual student performance in the school; Treatment
Group 1), the performance information for this group was the same that they received in Phase 1.
However, we included in this report card a list of suggestions for parents to engage with their
children’s education. These included the following: recommendations on how parents can
discuss their children’s progress in school, and recommendations on how parents can incorporate

math and literacy activities into the everyday routine.

In the second treatment condition (Individual student performance in the city; Treatment
Group 2), the performance information changed from Phase 1. Instead of receiving information
at the school level, this group received a one-page report card that showed their child’s
performance, as well as their relative position to the average performance of students in the same
grade in the entire city. Also, the same list of suggestions provided to parents in Treatment
Group 1 was provided to parents in Treatment Group 2. As in Phase 1, no information was
provided to the control group. An example of the individual information report card provided to
families in Phase 2 is presented in Figure 2; the list of recommendations provided to parents is

presented in Figure 3.

We conducted a second home visit in October 2015. For students in grades four and five
during Phase 1, this was their second visit. For students in grade three during Phase 1, this was
their first visit. During these home visits, families in the treatment group received information
regarding their children’s performance on the June 2015 EGRA / EGMA tests. These home visits
followed the same format we described in Phase 1. In December 2015, at the end of the

academic year, we administered a new round of EGRA and EGMA tests to all students in our



sample.

Phase 3: Follow-up Data Collection (2016 - 2017)

The third phase of the study included follow-up data collection for the household information
intervention. In this phase, we did not provide any additional information to households or
conduct additional home visits. In June 2016 and December 2016, we administered new rounds
of EGRA and EGMA tests to all students in our sample who were in grades three or four in
2014. In June 2017, we administered new rounds of EGRA and EGMA tests to all students in
our sample who were in grade three in 2014. We describe the timing of all data collection and
study procedures in Table 1 (see Figure 4 and Appendix Table Al for a more detailed description

of the timing of the intervention and data collection).

4. Data and Sample

The analysis sample includes two cohorts of students: 3,026 students who entered the study in
grades four and five in April 2014; and 1,345 students who entered the study in grade four in
June 2015. On average, children in the sample were 9.9 years old and in fourth grade at baseline
(April 2014 and June 2015 for the first and second cohorts, respectively), and forty-six percent of
students were female. There are no significant differences between the treatment and control
group on demographic characteristics (including age, gender, and grade) as well as baseline test

scores collected prior to intervention (see Appendix Table A2 for details).

The primary outcomes of interest are tests from the Early Grade Reading Assessment

(EGRA) and Early Grade Math Assessment (EGMA). Both the EGRA and EGMA were
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administered at baseline and in all follow-up waves. Student reading performance was measured
using the EGRA, and student scores were based on the number of words correctly read. Student
math performance was measured using the EGMA, and student scores were based on the number
of subtraction problems solved correctly.® For our main analyses, we create a composite
measures of student achievement by combining standardized scores across the math and reading
assessments (see Table A3 for the correlations between student performance over time and
between subjects).

The percent of students with outcome information differed across waves, ranging
between 69 percent and 89 percent. However, we do not see any evidence of differential test-
taking based on treatment status in any of the follow-up waves. We also do not find evidence that
baseline test score is related to the interaction between missing follow-up test score and

treatment status, across all follow-up waves (see Appendix Table A4 for details).

Parental beliefs: At each home visit, we elicited parents’ beliefs about their children’s
performance on the EGRA and EGMA assessments. We asked parents about the total number of
words they expected their children to read correctly on the EGRA assessment, and the total
number of subtraction problems they expected their children to solve correctly on the EGMA
assessment. We also asked parents their beliefs about the average number of words read and

subtractions problems solved correctly among other children attending their child’s school.

3 The EGMA assessment also includes two additional components: sums and problems. However, these outcomes
were not collected for all grades across all outcome waves. We also observed moderate ceiling effects for both of
these measures (see Appendix Figures Al and A2). Therefore, we focus on subtractions as our measure of
mathematics).

11



Parental behaviors: At each home visit, we also asked parents about their behaviors
around investing in the children’s education. Specifically, we asked parents to state the number
of days per week, on average, they engaged in the following activities with their child: asking
about school, helping with studying, reading to him or her, helping with homework, and asking
about grades. We also collected information about parents’ relationship with the school,
including how frequently parents attended guardians’ meetings, parents’ school, school
activities, and meetings with teachers (Never/Almost never/Occasionally/Almost

always/Always).

We collected information on the characteristics of participating families during the initial
home visits. On average, the responding parent or guardian was approximately 39 years old. In
nearly ninety percent of households the father was reported as working, while the mother
reported working in just under 50 percent of households. Both mothers and fathers had
approximately eight years of education, and average household income was approximately two

minimum salaries (see Appendix Table A5 for details).

Parents also reported relatively high involvement in their children’s education at the
initial home visit prior to the intervention. On average, parents reported asking about school,
helping with homework, and asking about grades nearly five days per week. Parents reported
helping their children study approximately four days per week, and reported reading to their
children approximately three days per week. There are few significant differences in household
characteristics or parent investment behavior prior to intervention between the treatment and

control group. Parents of children in the treatment group reported asking about school and
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helping their children with studying more frequently relative to parents in the control group
(differences of 0.07 days and 0.15 days, respectively) but were not more likely to report reading
with their children, helping with homework, or asking with grades (see Appendix Table A5 for

details).

We also examine the extent to which parents’ beliefs regarding their children’s
performance on the math and reading assessments accurately reflected their children’s actual
performance. We asked parents to state the score they expected their children to receive on initial
EGRA and EGMA assessments, and find large differences between students’ raw scores and
their parents’ beliefs. These results are reported in Table 2. On average, parents overestimated
their children’s reading performance by 10.5 points (a difference of nearly 0.5 SD). However, we
see a very different pattern for math. On average, underestimated their children’s performance on

the subtractions assessment by 5.2 points (a difference of nearly 1 SD).

We also find some evidence that parents’ accuracy of beliefs regarding baseline
performance is related to parental education. Parents with higher levels of education had more
accurate beliefs regarding students’ reading performance at baseline after controlling for other
household characteristics, although there were no differences in the accuracy of parents’ beliefs

based on education for math performance (see Table 2).

5. Analytic Models
For our main analysis, we estimate a series of intent-to-treat (ITT) empirical models which

provide a set of causal estimates of the effect of providing parents with information on their
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children’s academic performance on children’s subsequent achievement. The ITT estimates
measure the effect of being assigned to the treatment condition, in which parents were assigned
to receive a home visit during which they received a report containing information on school and

student performance. Specifically, we estimate models of the following form:

Q) Y;j = a + BTreatment; + yX; + €;

The variable Y;; represents the test score for student i in school j. This is regressed on the

variable Treatment; which is an indicator for whether the household of student i was assigned
to either Treatment Group 1 or Treatment Group 2. We also include a series of child baseline
covariates, X;, which include student age, gender, baseline math test scores and baseline reading
test scores, and grade in 2014. We estimate a model for test scores collected in each of the
follow-up waves between December 2014 and June 2017. In all models, we cluster standard
errors at the school level. For analyses of impacts on EGRA/EMGA scores in the follow-up
waves, we cluster standard errors based on the school attended by the student in each follow-up
wave. For analyses of impacts on parent beliefs and behaviors, we cluster standard errors based
on the school the student attended at baseline since not all students who received a second home
visit could be located at the school during the administration of the EGRA/EGMA in June or

December 2015.

To examine the extent to which there are heterogeneous impacts based on students’
baseline achievement, we estimate models of the following form that include an interaction

between treatment status and baseline achievement:

14



(2) Y;j = a+ pTreatment; + §Treatment; x LowAchievement; +

+pLowAchievement; + yX; + €;;

The variable LowAchievement; is an indicator for whether student i scored low on either the
baseline math or reading assessments (i.e., below the 25" percentile)*. We estimate analogous
models to examine whether impacts differ by parents’ initial beliefs of student ability were above
or below parents’ beliefs regarding average school performance.

We use dummy variable adjustment to account for missing baseline covariates. In cases
where students were missing baseline math and/or reading scores, we set the missing values to
the overall mean. For each subject, we created indicator variables set to one if the baseline score

was missing and zero otherwise. These indicator variables were included in all analyses.

6. Results

a. Impacts of information receipt on parental beliefs and behaviors
We first examine whether parents’ beliefs about their children’s math and reading performance
appeared to be affected by the receipt of information one year after receiving the initial report
card. If the parents’ beliefs were not affected by receipt of the report card information, it is

unlikely we would observe changes in parent behavior and subsequent impacts on student

4 For the distributions of baseline scores and the 25" percentile cutoff for reading and subtractions, see Figures A5
and A6.
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performance. In the second home visit, as in the first home visit, we elicited parents’ beliefs

about their children’s performance on the math and reading assessments.

In Table 3, we confirm that there is evidence that the beliefs of parents in the second
home visit among treated household differed from those of parents in control households. We see
that on average, parent beliefs regarding their children’s math performance in the treated group
were lower relative to parent beliefs in the control group. As parents’ initial beliefs regarding
their children’s baseline math performance were higher relative to the children’s actual baseline
performance, this suggests that parents updated their beliefs in response to the information
provided in the intervention. Although we see no overall difference with respect to parents’
beliefs about the number of words their children read correctly, we find that the extent to which
the treatment shifted parents’ reading beliefs differed based on students’ baseline performance.
While parents shifted their beliefs regarding reading upwards for students who scored at or above
the 25" percentile in reading, parents shifted their beliefs downward if their children were below
the 25" percentile. We also find that the gap between parent beliefs in the second home visit and
their children’s actual performance in the previous follow-up wave (June 2015) were smaller in

the treatment group relative to the control group.

Table 4 presents effects of the program on parents’ educational investment behavior.
Parents in the treatment group were 7.3 percentage points more likely to report consistently
(always) attending meeting with teachers relative to the control group. However, they do not
observe effects on other aspects of parents’ relationship with the school. The treatment also did

not have a significant impact on a range of other parent behaviors regarding families’ internal
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investment in education, including the number of days per week parents reported engaging in the
following activities: asking about school, helping with studying, reading with their child, helping

with homework, and asking about grades (see Appendix Table A5 for details).

b. Impacts of information receipt on student performance
Table 5 presents effects of information on math and reading scores across all follow-up waves.
There was no statistically significant impact in either December 2014 and June 2015, which
represent approximately two months and eight months after treatment, respectively, for the first
treated cohort. However, we find evidence of small, positive impacts in the December 2015 (0.08
SD) and the June 2016 (0.11 SD) follow-up waves, although the latter impact is not statistically
significant. These represent impacts approximately 14 months and 20 months after treatment for
the first cohort, and two months and 8 months after treatment for the second cohort. However,

these impacts do not persist through the final two follow-up waves of the study.

It is important to note that the estimates presented for each of the follow-up waves
presented in Table 5 represent the average impact across three cohorts of students which differed
in the timing and duration of treatment. First, different grade cohorts exited and entered the study
at different points. For example, students who were in grade five in 2014 were not followed after
December 2015; students who were in grade three in 2014 did not enter the study until June
2015. Furthermore, as described above, home visits occurred during October 2014 and October
2015. As a result, students in the treatment group who were in grades four and five in 2014
received the first home visit in October 2014 and a second home visit in October 2015. The

impact in the December 2015 follow-up wave therefore represents the combined effect of
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receiving information during two separate home visits over the course of approximately one
year. In contrast, the first home visit for students who were in grade three in 2014 occurred in
October 2015; therefore, the impact in the December 2015 follow-up wave represented the effect
of the intervention roughly two months after the start of the intervention. If the effects of
receiving information on students’ academic outcomes increases over time (for example, if
parents are not able to immediately respond to the information provided by the information, but
are able to do so over time), we would expect to see differences in the trajectories of impacts
across the three grade cohorts. Therefore, the overall impact in each follow-up wave could mask

heterogeneity by grade cohort.

To examine whether this is the case, we estimate our main specification separately for
students in grades three, four, and five in 2014. As shown in Table 6 and Figure 5, the patterns of
results across the follow-up waves differ across the three grade cohorts. Among students who
were in grade five in 2014, impacts are increasing over time. There is a small, negative and
imprecisely estimated impact in the December 2014 follow-up wave. However, impacts are
positive in the June 2015 follow-up wave (0.11 SD). Among this cohort, the largest impact
occurs in the final follow-up wave for which we observe this cohort (December 2015; 0.15 SD),
which occurred shortly after the second home visit. Among the grade four cohort, impacts are
less positive. Impacts in the first two waves are negative, although not statistically significant.
Point estimates in the later follow-up waves are imprecisely estimated and mixed in sign. Finally,
students in the grade three cohort show evidence of positive impacts in the second follow-up
wave following the home visit (0.11 SD), but no evidence of impacts in later waves. As the study

did not include additional intervention in either 2016 or 2017, this suggests that the short-term
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impacts of providing information on students’ academic performance decrease out over time in

the absence of continued intervention (“backsliding”).

c. Heterogeneity by baseline student performance and by baseline parental beliefs
Next, we explored whether treatment impacts differ based on students’ baseline math and
reading performance. As described above, there is some evidence that the extent to which the
provision of information affected parents’ beliefs about their children’s math and reading
performance differed based on baseline student performance. Therefore, it is possible that
impacts on student outcomes similarly differed based on baseline performance. Our results
presented in Table 7 suggest that the despite the overall null impacts across a majority of follow-
up waves, the information treatment may have benefited the lowest-performing students. Impacts
are positive in three of the five follow-up waves for students who scored below the 25%
percentile on either the baseline math or reading assessment, with effects ranging from 0.10 SD
to 0.27 SD. As shown in Figure 6, the treatment closed the gap between students in grade 4 in
2014 who were relatively high- and low-performing at baseline in the follow-up waves following

the home visits; however, the gap widened in later follow-up waves®.

Finally, we examine whether treatment impacts on students’ math and reading
performance differ based on the accuracy of parents’ initial beliefs regarding their children’s
performance. We find that impacts on both the math score and composite math and reading score
did not vary based on the absolute value of the gap between parents’ beliefs and performance at

baseline (see Appendix Tables A8 and A9 for details).

°> We also examine the sensitivity of this result to other ways of classifying students as relatively high performing
and low performing at baseline. For the full results, see Appendix Tables A12 through Al4.
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However, parents’ beliefs regarding the raw number of correct reading or subtractions
may not be the most salient measure of parents’ beliefs regarding their children’s academic
achievement. We therefore also examine whether impacts differ based on parents’ perception of
their children’s performance relative to the performance of their peers. In the initial home visit,
parents were asked about their beliefs both about the average performance of students in their
child’s school on the math and reading assessments, in addition to the performance of their own
child. Whether parents placed their child above or below the school average is another potential
indicator of parents’ perception of their child’s performance. Therefore, we examine whether
impacts vary based on whether the parents’ beliefs regarding their child’s math and/or reading
score was below parents’ beliefs regarding the school average. As shown in Table 8, we find
some evidence that impacts are more negative where parents believed their child’s baseline math
and/or reading performance was below that of other children in their schools. In the June 2016
and December 2016 follow-up waves, estimated impacts were lower by 0.31 SD and 0.32 SD,
respectively, in households where parents believed their child’s math or reading performance

was below the school mean.

d. Heterogeneity by the interaction between baseline parental beliefs and student
performance
In light of the results presented above, we consider whether the effect of parents’ receipt of
information varies based on the interaction between parents’ baseline beliefs and students’
baseline performance. Specifically, we estimate a model that includes an intervention between

treatment status, baseline parent beliefs, and baseline student achievement. A positive coefficient
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on the triple interaction indicates that parent beliefs moderate the negative relationship between

treatment impact and baseline achievement described above.

The results of estimating this model are presented in Table 9. We find no evidence that
the moderating effect of baseline achievement on the effect of the intervention on reading differs
based on parent beliefs. However, we do find evidence that the triple interaction between status,
baseline achievement, and parents’ baseline beliefs has a significant association with math
performance. The estimate of this effect is positive and significant across four of the six follow
waves, indicating that the impact of the treatment was larger when parent baseline beliefs and
students’ baseline achievement were more in alignment. Specifically, for students with lower
baseline achievement the treatment impact was larger when initial beliefs were higher; for
students with higher baseline achievement the effect is larger when initial baseline beliefs were

lower.

7. Conclusion

Parents have limited and, sometimes, erroneous information about the academic performance of
their children. As such, information failures may induce misallocation of resources and
suboptimal investment in education—either within the interior of the household (e.qg., time,
resources) or in the relationship with the school. In this intervention we aimed to solve the

problem of information by providing results in an early assessment on literacy and math.
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We show that parents do have erroneous information about the academic performance of
their children. Upon receiving information, parents update their assessment of the performance
of their children and meet more frequently with the teachers. Also, we show that the provision of
information lead to some improvements in the academic performance of children, especially
students with low scores at baseline. We demonstrate that families can react to information, and
that the provision of information may be one leverage to increase learning. However, these
effects are short-lived. After some time, the control group catches up with the group, producing a
dynamic of “action” (in the short run) and backsliding to the (control) mean. This is consistent
with models in which the parents cannot permanently modify their behavior (or change a “stock”
or permanent variable); parents can temporarily modify their behavior in the short run but actions
quickly return to a “business as usual” mode. Thus, either information must be provided very

frequently, or information alone is insufficient to permanently alter performance levels.
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Tables and Figures

Table 1. Timing of intervention with percent of students with outcome information in each wave

April  Dec June Dec June Dec June
2014 2014 2015 2015 2016 2016 2017
Individual information
Intervention Group A 1,606 1,422 1,356 990 -- -- --
(Grade 5 in 2014) (100 (89%) (84%) (62%)
%)
Intervention Group B 1,420 1,282 1,237 954 1,213 1,171 --
(Grade 4 in 2014) (100  (90%) (87%) (67%) (85%) (82%)
%)
Intervention Group C - -- 1,345 1,053 1,205 1,165 1,036
(Grade 3in 2014) (100%) (78%) (90%) (87%) (77%)
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Table 2. Difference between parent beliefs and performance at baseline (actual performance —
beliefs)

Gap Abs(Gap)

Mean  SD N (mean) (mean) N
Number of words read 9191 20.09 4,362 10.51 19.59 2,037
Number of correct
subtractions 12.75 5.29 4,190 -5.21 7.43 1,988

Relationship between accuracy of beliefs and parent education

Abs(Gap): Reading Abs(Gap): Subs

Mother’s years of education -0.596***  -0.381*** 0.006 -0.002
(0.130) (0.138) (0.035)  (0.038)
Observations 1,889 1,861 1,843 1,816
Dependent variable mean 19.591 19.509 7.362 7.386
Includes child and parent controls No Yes No Yes

Baseline performance based on administration of EGRA/EGMA assessment in April 2014
among students who were in grades 4 or 5 in 2014, and assessment in June 2015 among students
who were in grade 3 in 2014. Parent beliefs based on home visit conducted in October 2014
among students who were in grades 4 or 5 in 2014, and in October 2015 among students who
were in grade 3 in 2014. The gap between parent beliefs and performance is calculated by the
difference between parent beliefs regarding student performance (e.g. number of words read,
correct subtractions, etc.) and student performance at baseline (e.g. number of words read,
correct subtractions, etc.). Child and parent controls include child age and gender, mother’s
occupational status, and household income (less than one MS, one MS, between one and two
MS, at least two MS). Standard error in brackets. * p < 0.10, ** p < 0.05, *** p<0.01.
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Table 3. Impact on parent beliefs

Post-intervention beliefs Gap between post-intervention
beliefs and June 2015 performance
(absolute value)

Number of words read

Any treatment 2.115 4.009** -3.512** -3.553**
(1.470) (1.738) (1.417) (1.593)
Treatment*Low -7.973*** 0.092

student reading
performance at

baseline

(2.394) (2.983)
Observations 1962 1957 1965 1864
Number of correct subtractions
Any treatment -0.372* -0.347 0.291 0.214

(0.184) (0.242) (0.230) (0.228)

Treatment*Low 0.243 -0.224
student math
performance at
baseline

(0.455) (0.514)
Observations 1962 1957 1965 1864

Low baseline performance indicates that student was below the 25" percentile on math and/or
reading at baseline. Baseline performance based on administration of EGRA/EGMA assessment
in April 2014 among students who were in grades 4 or 5 in 2014, and assessment in June 2015
among students who were in grade 3 in 2014. All models include controls for age, gender, grade,
and baseline math and reading scores. Standard errors in parentheses and clustered at the school
level. " p < 0.10, ™ p < 0.05, ™ p < 0.01.
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Table 4. Impact on parents’ relationship with the school
1) ) 3) (4) () (6) (7) (8)
Guardians’ Parents’ school School Meetings with
meetings activities teachers

Treatment -0.002 -0.015 0.004 -0.005 0.015 0.008 0.073"" 0.090""

(0.010) (0.018) (0.016) (0.022) (0.027) (0.027) (0.019) (0.029)
Treatment *

Low baseline

math and/or

reading

performance 0.027 0.029 0.040 -0.042
(0.030) (0.047) (0.031) (0.053)

Observations 1970 1894 1970 1894 1970 1894 1970 1894
Control mean 0.89 0.55 0.66 0.68

All outcomes are binary indicators for whether parents reported “Always” when asked how
frequently they participated in each activity. Other possible responses included “Almost always”,
“Occasionally,” “Almost never,” and “Never.” All models include controls for age, gender,
grade, and baseline math and reading scores. Standard errors in parentheses. Standard errors
clustered at the school level. " p < 0.10, ™ p < 0.05, ™ p <0.01
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Table 5. Impact on composite test score outcomes
(1) (@) ©) (4) (5) (6)
Dec. 2014  June 2015 Dec 2015 June 2016  Dec 2016  June 2017
Math and reading composite

Treatment -0.035 0.010 0.083" 0.106 -0.078 -0.020

(0.024) (0.045) (0.035) (0.068) (0.099) (0.114)
Observations 2661 2593 2994 2418 2336 1036
Control 0.451 1.288 1.334 2.740 2.422 2.208
mean

Composite math and reading score calculated by the following: Reading and math (subtractions)
scores were standardized within grade with respect to the control group at baseline. The sum of
the standardized reading and math scores were calculated for each wave. Composite scores for
each follow-up wave were standardized again with respect to the composite score for the control
group at baseline. All models include controls for age, gender, grade, and baseline math and
reading scores. Standard errors in parentheses and clustered at the school level. “ p < 0.10, ™ p <
0.05, ™ p <0.01.

First and second columns: Includes students who were enrolled in grades 4 or 5 in 2014.
Treatment group includes students who were assigned to receive information on individual
performance and students assigned to receive information on school performance. Students
assigned to receive information on school performance receive information on individual
performance in subsequent waves. Control group includes students who were assigned to the
control condition.

Third column: Includes students who were enrolled in grades 3, 4 or 5 in 2014. Treatment group
includes students who were assigned to receive information on individual performance in 2014
and/or 2015. Control group includes students who were assigned to the control condition.
Fourth and fifth columns: Includes students who were enrolled in grades 3 or 4 in 2014,
Treatment group includes students who were assigned to receive information on individual
performance in 2014 and/or 2015. Control group includes students who were assigned to the
control condition.

Sixth columns: Includes students who were enrolled in grade 3 in 2014. Treatment group
includes students who were assigned to receive information on individual performance in 2015.
Control group includes students who were assigned to the control condition.
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Table 6. Separately by grade — Using all students in each grade

(1) () (3) (4) () (6)

Dec. 2014 June2015 Dec2015 June2016  Dec 2016 ;gg‘;
Grade 5 in 2014 (Cohort 1)
Treatment -0.022 0.114** 0.151** - - --
(0.040) (0.051) (0.059)
Observations 1393 1356 989
Grade 4in 2014 (Cohort 1)
Treatment -0.050 -0.121 0.073 0.096 -0.061 --
(0.042) (0.075) (0.069) (0.131) (0.131)
Observations 1268 1237 952 1213 1171
Grade 3in 2014 (Cohort 2)
Treatment -- -- 0.024 0.112" -0.093 -0.020
(0.050) (0.064) (0.097) (0.114)
Observations 1053 1205 1165 1036
Overall impact, pooling across all grades
Treatment -0.035 0.010 0.083™ 0.106 -0.078 -0.020
(0.024) (0.045) (0.035) (0.068) (0.099) (0.114)
Observations 2661 2593 2994 2418 2336 1036

Composite math and reading score calculated by the following: Reading and math (subtractions)
scores were standardized within grade with respect to the control group at baseline. The sum of
the standardized reading and math scores were calculated for each wave. Composite scores for
each follow-up wave were standardized again with respect to the composite score for the control
group at baseline. All models include controls for age, gender, grade, and baseline math and
reading scores. Standard errors in parentheses and clustered at the school level. “ p < 0.10, ™ p <
0.05, ™ p <0.01.
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Table 7. Impact on composite test score outcomes, by baseline performance
1) () 3) (4) ®) (6)
Dec. 2014 June 2015 Dec 2015 June 2016 Dec 2016 June 2017
Math and reading composite
Any treatment ~ -0.121*** -0.053 -0.017 0.013 -0.081 0.001
(0.039) (0.047) (0.040) (0.079) (0.087) (0.126)

Treatment*Low

baseline

performance 0.222%** 0.134 0.206** 0.255 -0.011 -0.051
(0.065) (0.096) (0.079) (0.161) (0.151) (0.229)

Impact on low-

performing

students 0.101** 0.081 0.189***  (0.268** -0.092 -0.050

Observations 2510 2445 2894 2367 2290 1036

Composite math and reading score calculated by the following: Reading and math (subtractions)
scores were standardized within grade with respect to the control group. The sum of the
standardized reading and math scores were calculated, and standardized again with respect to the
control group, to form the composite score. Low baseline performance indicates that student was
below the 25" percentile on math and/or reading at baseline. Omitted category is students who
scored at or above the 25" percentile on both math or reading at baseline. Baseline performance
based on administration of EGRA/EGMA assessment in April 2014 among students who were in
grades 4 or 5 in 2014, and assessment in June 2015 among students who were in grade 3 in 2014.
All models include controls for age, gender, and baseline math and reading scores. Standard
errors in parentheses and clustered at the school level. “ p < 0.10, ™ p < 0.05, ™ p < 0.01.

First and second columns: Includes students who were enrolled in grades 4 or 5 in 2014.
Treatment group includes students who were assigned to receive information on individual
performance and students assigned to receive information on school performance. Students
assigned to receive information on school performance receive information on individual
performance in subsequent waves. Control group includes students who were assigned to the
control condition.

Third column: Includes students who were enrolled in grades 3, 4 or 5 in 2014. Treatment group
includes students who were assigned to receive information on individual performance in 2014
and/or 2015. Control group includes students who were assigned to the control condition.

Fourth and fifth columns: Includes students who were enrolled in grades 3 or 4 in 2014.
Treatment group includes students who were assigned to receive information on individual
performance in 2014 and/or 2015. Control group includes students who were assigned to the
control condition.
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Table 8. Impact on composite outcomes, by baseline parent beliefs

1) (2) ©) (4) () (6)

Dec. June Dec June Dec June

2014 2015 2015 2016 2016 2017

Treatment -0.136  0.018 0.083 0.373*** 0.116 0.121
(0.086) (0.107) (0.096) (0.109) (0.139) (0.175)

Treatment™ Parent beliefs — -0.057 -0.112 -0.099 -0.309* -0.322* -0.238

Student math and/or reading
score below school mean
(0.141) (0.239) (0.144) (0.165) (0.169) (0.234)

Observations 992 966 1189 1379 1327 765
Parent belief variable is an indicator for whether parent beliefs regarding the number of words
read and/or correct subtractions by the student is greater than parent beliefs regarding the average
number of words read/correct subtractions in the student’s school. Composite math and reading
score calculated by the following: Reading and math (subtractions) scores were standardized
within grade with respect to the control group. The sum of the standardized reading and math
scores were calculated for baseline and each wave. Composite scores for each follow-up wave
were standardized again with respect to the composite score for the control group at baseline. All
models include controls for age, gender, grade, and baseline math and reading scores. Standard
errors in parentheses and clustered at the school level. “ p < 0.10, ™ p < 0.05, ™ p < 0.01.
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Table 9. Triple interaction between treatment, beliefs, and achievement — Separately by subject

1) (2) (3) 4) ©) (6)
Dec. June Dec June Dec June
2014 2015 2015 2016 2016 2017

Number of correct words read (unstandardized)
Treatment -0.075 1.816 -0.471 0.832 -1.801 0.710

(1.259) (1.737) (0.507) (1.856) (1.701)  (2.468)
Baseline achievement 0.739™"  0.663™" 0.370™" 1.025™" 0.929""  0.449™
(# correct, mean-centered)

(0.109) (0.112) (0.060) (0.123) (0.112)  (0.179)
Baseline beliefs -0.067 -0.052 0.034 0.187" 0.106 -0.231™
(# correct, mean-centered)

(0.043) (0.068) (0.024) (0.069) (0.090)  (0.097)
Baseline 0.000 0.003 -0.003 0.004 -0.000 -0.009
achievement*Beliefs

(0.002) (0.003) (0.002) (0.004) (0.005)  (0.010)
Treat* Baseline -0.192™ -0.164  -0.124™  -0.275" -0.135 -0.067
achievement

(0.094) (0.113) (0.052) (0.162) (0.139)  (0.228)
Treat* Baseline beliefs 0.079" 0.126 -0.050° -0.223""  -0.062  0.255™

(0.043) (0.079) (0.026) (0.073) (0.098)  (0.105)
Treat*Achievement*Beliefs  -0.000 -0.005 0.003 -0.007 0.005 0.003

(0.003) (0.003) (0.002) (0.005) (0.006) (0.012)
Observations 985 949 1513 1364 1312 764
Number of correct subtractions (unstandardized)
Treatment -0.614 0.035 0.086 0.290 -0.376 -0.313

(0.523) (0.314) (0.253) (0.249) (0.322)  (0.408)
Baseline achievement 0.555™"  0.345™" 0.396™" 0.322"" 0.2757" 0.288™"
(# correct, mean-centered)

(0.121) (0.069) (0.049) (0.055) (0.051)  (0.084)
Baseline beliefs 0.117" -0.017 0.052 -0.008 -0.026 -0.012
(# correct, mean-centered)

(0.064) (0.074) (0.056) (0.038) (0.052)  (0.048)
Baseline -0.003 -0.012  -0.015" -0.021™" -0.025" -0.025""
achievement*Beliefs

(0.010) (0.012) (0.006) (0.007) (0.010)  (0.011)
Treat* Baseline -0.113 -0.036 0.003 0.074" 0.084 -0.022
achievement

(0.131) (0.062) (0.072) (0.044) (0.058)  (0.104)
Treat* Baseline beliefs -0.028 0.034 -0.008 0.018 0.068 0.064

(0.076) (0.073) (0.060) (0.049) (0.062)  (0.056)
Treat*Achievement*Beliefs  -0.003 0.012 0.013°  0.025™  0.026™  0.022"

(0.013) (0.012) (0.008) (0.010) (0.011)  (0.013)
Observations 939 910 1484 1361 1309 762

All models include controls for age, gender and grade. Standard errors in parentheses and
clustered at the school level. “ p < 0.10, ™ p < 0.05,

*kk

p <0.01.

33



5 INDIVIDURLES' GRADO-4

NIVEL DE DESEMPENO DEL ESTUDIANTE
1 2
o

PALABRAS LEIDAS

SUMAS CORRECTAS

RESTRS CORRECTARS

Figure 1. Individual information report card in Phase 1
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Reporte resultados individuales Grado - 4°

o)

Nombre: ‘ £z
v A A V R
" F(
Escuela: REos |

La cartilla contiene informacién de los resultados obtenidos por el estudiante
en una evaluacién de Lectura y Matematicas. Aqui podrd observar el nivel
de desempeiic del estudiante, cudntas palabras leyé el estudiante comecta-
mente, y cudntes sumas y restas el estudiante resolvié corectamente.

1120122

R de que la ed i6n es la mds importante h ia que usted puede
dejar al estudiante. jEsperamos que lo siga apoyando! Simples acciones
como leer con ella o él en voz dlta, preguntarle diariamente por sus tareas,
asistir a i en la la, y con su prof ‘
ayudarlo en este proceso.

Z g
@ g = B

Y medio ( ) avamado ( ) inferior (

111

o ©® O

Figure 2. Individual information report card in Phase 2



Discuta el g:ogreso del estudiante
en la escuela

¥ Comole fue enla escuela % GQué actividades o materias fueron las que mas le gustaron P

¥ Qué hizo durante &l dia

B

¥ Qué aclividades o malerias fueron las que menos le gustaron
¥ Pregintele por los materias en las que ella o & cree que estd siendo exitoso. Y el por qué.

¥ le gusta tu profesar(a)
3% Pregintele por las materias en las que ella o & cree que estd teniendo dificuitades. Y el por qué

% Preginiele diariomente sifiene loreos que preporar pora el dia siguienle

©)

3% Pregintele acerca de lo que estd leyendo en la escuela

Juegue con sus nifies cen actividades ¥ Juegos de corlas(2], Mayor y
ﬁ gue invelucren matematicas mener. continental)
< e

% Finlelos nomeros

% Recorle pedazms de popel y ponerdes nombres % Hogan figuras geométicas en plastiina
% Mida sl fiempo de duracidn de los comercalss televisivos ¥* Midan la cantidad de ingredientes mienfras cocinan ¥ Calculen el precio total de una compra
Recorla liguras geoméricas (feciangulos, cuadrados, g Leven junfos la cuenta de cuénto fiempo ala semana el estudiante dedica o

Hiangulos. eirculos) v pregunisle el nimero de lodos wer television, @ jugar con sus amigas o armigas ¥ o hacer lastareas del colegio

Cuenten distintas cosas juntos en ka casa o en la calle [por jemplo, el nimero de paradas enfre
ler casa y o escuela, el namero de frutas en la despensa, la longitud de una cuadro, efe.)

@ Juegue con sus nifios con T =r 5
@ actividades que involucren la lectura - Seibanieliaso paiabmasjnios

% Pldale asu hia o hio que e lea en voz alta

Enseé:nele imas o canciones que sivan para
cprender nimeros y para confar {por ejemplo, XXX)

¥* Animelo a que escriba historias en un diario de vida
Jueque con su hiofa) dicdionario per ejemplo, fratar de adivinar o 3% Lean juntos sefdles o sfiquetas (for sismpl, anun-
definicitn de una palabra y luege expliquels el verdadero sigrificado]

cios en la calle, ingredientes en un producto, ete.)
% Encuentre una imagen llamaliva (en una revista, en el peliddice, o en

% Resalte al maestra(a) o rector|a) aspectos
la television] y pidale a su hija e hijp que escriba una historia a partir de esta posifives del colegio cuanda se presenten

¥ Concrea al masstrala) de su hijo(a)

u cion con

gie ¥ Los profesares son muy importantes en la vida de su hijo{a)
o % H colegio es su mejor amige en el desarolo de su hijo(a) %* Paricipe de festivales. encuentros socicles. etc. del colegio
O 3 Cuando su hiofa) tenga algin problema y usted lo consi- ¥ Asila @ reuniones de padres [escuelas de H Los colegios exitasas fienen affa
Qog o0 dere relevante, asisia al colegio para ayudar a resalverio pades, enfrega de informes, ete.)
{m[u} D oo

parficipacien de padres de famiia
¥ Sisuhijoja) estd pasando por un momenta personal dificil, cuéntele a su maestro(d)

% Lleve oreccja @ su hijpla) eventualmente al colegio

Bumente su relacion
con los padres

% Conozca les hogares de sus estudiantes. Visite sus hogares.

% Los padres de familia son sus dliados en la formacion de sus estudiontes

¥ Molive alos padres de famillic a parficipar de actividades en el colegio

% Manfenga a los padres de familia informados sobre novedades del colegio

% Mantenga un canal de comunicacion con los padres acerca de las expectativas de sus estudiantes
% Si observa un comportamiento anormal en sus estudiantes, disciialo con los padres

% Los colegios exitosos tienen una alla parficipacién de padres de famiia

¥ Cuénlefe alos padres de famiia sobre conductas posilives de sus hijos y lambién sobre oportunidades de mejora
Motive a los papas de los estudiantes para que.

@ Discuta el grogreso del estudiante
en la escuela

¥ Como le fue en la escuela

¥ Qué hizo durante el dia
% Pregintele porlas materias en las que ella o él cree que estd siendo exitoso. Y el por qué.
% Pregintele por las materias en las que ella o él cree que estaé feniendo dificultades. Y el por qué

% ProgUntele diariamente s tiene tareas que preparar para el dia siguiente

@ 0 Juegue con sus nifios con actividades - _ @
. a gue involucren matemadticas % Pinte los nimeros

. . . " s % Enséfiele imas o canciones que sirvan para SSDDO

% Mida el iempo de duracion de los comerciales televisivos aprender nimeros y para conlar (por efemplo, XXX)

* Cuenten distintas cosas juntos en la casa o en la calle [por ejemplo, el nimero de paradas entre
la casa y la escuela, el nimero de frutas en la despensa, la longitud de una cuadra, efc.)

% Conozca al maesiola) de su hio{a)
& % Cuando su hijo(a) tenga algin problema y usted lo consi-
® Fiogme S2n 8% Mo 008 1 Jeotar el bl e s

¥ Pidale asu hija o hijo que le lea en voz ata % Esciban lefras o palabras juntos.

% Sisu hijola) estd pasando por un momento
personal dificil, cuéntele a su maestro(a)
% Leon juntos seficles o efiquetas (por efemplo, anun-
cios en la calle, ingredientes en un producto, efc.)

Figure 3. Recommendations for parents and teachers provided in Phase 2 and Phase 3



Treatment Group A
(Grade 5in 2014)

Treatment Group B
(Grade 4 in 2014)

Treatment Group C
(Grade 3 in 2014)

Phase 1

April 2014 Oct Dec 2014

2014

EGRA/EGMA Home EGRA/EGMA

(pretest)

visit 1

EGRA/EGMA  Home EGRA/EGMA
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Estimated impact in each follow-up wave
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Figure 6. Reading and subtractions scores in each wave for students in grade 4 in 2014. Figures present unstandardized means for
students in the following groups: Control group and below the 25" percentile at baseline; treatment group and below the 25"
percentile at baseline; treatment and control group (combined) above the 25™ percentile at baseline.
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Appendix A

Table Al. Data Collection — April 2014-Dec 2016 June 2015

April 2014-Dec 2014

Grades 4,5 All Treatment Control
(N =3,026) (N = 2,016) (N = 1,010)
April 2014 . . .
EGRA/EGMA scores 100% 100% 100%
Oct 2014 6 . .
Assigned Home Visit 1 69% 84% 40%
Oct 2014
Received Home Visit 1 36% 43% 20%
Dec 2014 6 . .
EGRA/EGMA scores 89% 89% 90%
June 2015-June 2017
Grades 3, 4,5 All Treatment Control
(N=4,371) (N=2,912) (N = 1,459)
June 2015
EGRA/EGMA scores: Grade 4, 5 in 86% 85% 87%
2014
June 2015
EGRA/EGMA scores: Grade 3 in 100% 100% 100%
2014
Oct 2015 . . .
Assigned Home Visit 2 100% 100% 100%
Oct 2015 . . )
Received Home Visit 2 67% 69% 64%
Dec 2015 . . )
EGRA/EGMA scores 69% 68% 69%
June 2016 . . )
EGRA/EGMA scores 87% 88% 86%
Dec 2016 . . )
EGRA/EGMA scores 84% 84% 85%
June 2017 . . )
EGRA/EGMA scores 7% 77% 7%

Notes: June 2016 and Dec 2016 EGRA/EGMA assessments included only those students who
were enrolled in either grade 3 or grade 4 in 2014. Students who were in grade 5 in 2014 were
not followed in 2016. June 2017 EGRA/EGMA assessments included only those students who

were enrolled in grade 3 in 2014. Students who were in grades 4 or 5 in 2014 were not followed

in 2017.
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Table A2. Baseline balance table

Analysis sample Treatment Control  Difference
Baseline test scores
Words read 91.91 91.68 92.38 -0.69
(20.09) (20.18) (19.91) [0.55]
Number of correct 12.75 12.67 12.90 -0.23
subtractions
(5.29) (5.24) (5.39) [0.19]
Number of correct sums 17.24 17.24 17.23 0.01
(5.23) (5.25) (5.19) [0.27]
Number of correct problems 3.81 3.81 3.82 -0.00
(1.64) (1.65) (1.62) [0.04]
Child characteristics
Age 9.90 9.91 9.88 0.04
(1.52) (1.54) (1.48) [0.05]
Gender - female 0.46 0.45 0.47 -0.02
(0.50) (0.50) (0.50) [0.01]
Grade 4.06 4.06 4.06 -0.00
(0.82) (0.82) (0.82) [0.00]
Observations 4,371 2,912 1,459

First and second columns contain means with standard deviations in parentheses. For students in
grades 4 and 5 in 2014, the baseline test score was collected in April 2014. For students in grade
3in 2014, the baseline test score was collected in June 2015, when students were in grade 4.

Observations in the first column include all students who were ever assigned to the treatment

condition. This includes students who received the treatment in December 2014 and 2015, and
students who received the treatment in December 15. The third column includes the difference

between students in the treatment and control groups, with asterisks indicating the p-value from a
regression of the row variable on an indicator treatment status and grade indicators. Standard
error in brackets. Standard error clustered at the school level. * p < 0.10, ** p < 0.05, ***

p<0.01.
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Table A3. Correlations between measures of student performance over time and across subjects

Grade 5in 2014

Baseline Dec 2014  June 2015 -- -- Between
math and
reading
Baseline 1 0.135*
Dec 2014 0.557* 1 0.223*
June 2015 0.519* 0.561* 1 0.231*
Dec 2015 0.422* 0.448* 0.513* 0.251*
Grade 4 in 2014

Baseline Dec 2014  June 2015 Dec 2015  June 2016
Baseline 1 0.062+
Dec 2014 0.459* 1 0.187*
June 2015 0.432* 0.528* 1 0.254*
Dec 2015 0.403* 0.472* 0.618* 1 0.240*
June 2016 0.400* 0.425* 0.486* 0.491* 1 0.343*
Dec 2016 0.324* 0.430* 0.531* 0.497* 0.508* 0.357*

Grade 3in 2014

Baseline Dec 2015  June 2016  Dec 2016 --
Baseline 1 1 0.197*
Dec 2015 0.459* 1 0.194*
June 2016 0.432* 0.528* 1 0.289*
Dec 2016 0.403* 0.472* 0.618* 1 0.280*
June 2017 0.400* 0.425* 0.486* 0.491* 0.362*

+p<0.05 *p<0.01
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Table A4. Differential test-taking and missingness

Missing Missing Missing Missing Missing Missing
outcome outcome outcome outcome  outcome  outcome
Dec 2014 June 2015 Dec 2015  June 2016 Dec 2016 June 2017
Treatment 0.004 0.025 0.004 -0.020 0.000 -0.006
(0.011) (0.016) (0.015) (0.015) (0.016) (0.020)
Constant 0.104 0.127 0.312 0.139 0.155 0.234
N 3,026 3,026 4,371 2,765 2,765 1,345
Overall %
missing 11% 14% 31% 13% 16% 23%

Estimates from regression of indicator for whether student was missing test score in the follow-
up wave on an indicator for treatment status. Standard errors clustered by school at baseline.
Standard errors in parentheses. * p < 0.10, ™ p < 0.05, ™ p < 0.01
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Table A5. Initial Home Visit Balance Table

Analysis
Variable sample  Treatment Control Difference
Age of the guardian 38.69 38.63 38.89 -0.37
(10.54) (10.51) (10.64) [0.48]
Working - father/stepfather 0.88 0.88 0.87 0.01
(0.32) (0.32) (0.33) [0.02]
Working - mother/stepmother 0.46 0.45 0.48 -0.02
(0.50) (0.50) (0.50) [0.02]
Years of education - father/stepfather 7.63 7.58 7.77 -0.18
(3.77) (3.77) (3.75) [0.21]
Years of education - mother/stepmother 8.27 8.29 8.21 0.13
(3.63) (3.61) (3.68) [0.17]
Family income (in # of minimum salaries) 2.04 2.04 2.05 0.00
(0.80) (0.79) (0.82) [0.04]
Involvement - Ask about school (days/week) 4.85 4.86 4.80 0.07*
(0.57) (0.53) (0.69) [0.03]
Involvement - Help studying (days/week) 4.15 4.18 4.06 0.15**
(1.42) (1.39) (1.46) [0.07]
Involvement - Read with her/him (days/week) 3.14 3.16 3.07 0.12
(1.89) (1.87) (1.93) [0.10]
Involvement — Help with homework 4.60 4.61 4.58 0.04
(days/week)
(0.97) (0.98) (0.96) [0.03]
Involvement — Ask about grades (days/week) 4.64 4.65 4.61 0.03
(0.93) (0.91) (1.00) [0.06]
Observations 2,057 1,558 499

First and second columns contain means with standard deviations in parentheses. Observations in
the first column include all students who were ever assigned to the treatment condition, and
received an initial home visit. This includes students who received the treatment in Dec 2014 and
Dec 2015, and students who received the treatment in Dec 15. The third column includes the

difference between students in the treatment and control groups, with asterisks indicating the p-
value from a regression of the row variable on an indicator treatment status and grade indicators.
Standard error in brackets. Standard error clustered at the school level. * p < 0.10, ** p < 0.05,

*x% 0<0.01.
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Table A6. Impact on parent behavior

1) (2)
Parent index Parent index

Any treatment 0.088 0.054

(0.055) (0.069)
Treatment * Low baseline math 0.084
and/or reading performance

(0.112)

Impact on low-performing
students 0.139
Observations 1869 1869

Outcome is calculated by the following: Individual measures of parent behaviors (days/week
asked about school, helped with studying, read with child, helped with homework, asked about
grades) were standardized with respect to the overall sample. The average of these standardize
measures was standardized again to form the composite index. All models include controls for
age, gender, and baseline composite test score. Standard errors in parentheses. Standard errors
clustered at the school level. “p < 0.10, ™ p < 0.05, ™ p < 0.01
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Table A7. Separately by grade — Using only students with outcome information in all grades

él) J(2) 3) J(4) ®) J(6)

ec. une une une

2014 2015 D205 5h1q  DEC2016 5410

Grade 5 in 2014

Treatment 0.014 0.088 0.124" -- -- --
(0.063) (0.053) (0.062)

Observations 894 894 894

Grade 4 in 2014

Treatment -0.004 -0.104 0.047 0.260" 0.040 --
(0.067) (0.099) (0.076) (0.142) (0.120)

Observations 780 780 780 780 780

Grade 3 in 2014

Treatment -- -- 0.024 0.077 -0.059 -0.144

(0.068) (0.074) (0.083) (0.113)
Observations 787 787 787 787

Composite math and reading score calculated by the following: Reading and math (subtractions)
scores were standardized within grade with respect to the control group. The sum of the
standardized reading and math scores were calculated for baseline and each wave. Composite
scores for each follow-up wave were standardized again with respect to the composite score for
the control group at baseline. All models include controls for age, gender, grade, and baseline
math and reading scores. Standard errors in parentheses and clustered at the school level. “ p <
0.10, ™ p <0.05, ™ p < 0.01.
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Table A8. Impact of treatment on being at score ceiling — Separately by subject

(1) 2) (3) (4) (5) (6)
Dec. 2014 June 2015 Dec 2015 June 2016 Dec 2016  June 2017

Student at ceiling for number of words read

Treatment -0.000 0.050*** 0.034* 0.005 -0.003 0.007
(0.020) (0.017) (0.019) (0.023) (0.011) (0.011)
Observations 2689 2587 2990 2653 2527 1036
Control mean 0.37 0.28 0.44 0.26 0.06 0.04
Student at ceiling for number of correct subtractions
Treatment -0.019*** -0.013 0.005 0.012 -0.003 -0.011
(0.006) (0.011) (0.010) (0.009) (0.007) (0.012)
Observations 2522 2449 2898 2596 2475 1036
Control mean 0.07 0.04 0.08 0.04 0.06 0.04

All models include controls for age, gender, grade, and baseline math and reading scores.
Standard errors in parentheses and clustered at the school level. “ p < 0.10, ™ p < 0.05, ™ p <
0.01.
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Table A9. Impact on student reading outcomes, by gap between baseline reading student
performance and parent beliefs

1) (2) 3 4 ) (6)
Dec. 2014 June 2015 Dec 2015 June 2016 Dec 2016  June 2017

Treatment -0.069 -0.069 0.041 0.365*** 0.029 0.087

(0.071) (0.087) (0.049) (0.109) (0.117) (0.162)
Treatment™ 0.002 0.008 0.005 0.019*** 0.011* -0.006
Abs(Gap,
reading)

(0.003) (0.005) (0.003) (0.007) (0.006) (0.009)
Observations 985 949 1513 1364 1312 764
Control mean 0.021 1.290 1.245 3.309 2.709 2.655

Reading scores were standardized within grade with respect to the control group at baseline. All
models include controls for age, gender, grade, and baseline math and reading scores. Standard
errors in parentheses and clustered at the school level. “ p < 0.10, ™ p < 0.05, ™ p < 0.01.
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Table A10. Impact on student subtractions outcomes, by gap between baseline reading student
performance and parent beliefs

1) (2) 3 4 ®) (6)
Dec. 2014 June 2015 Dec 2015 June 2016 Dec 2016 June 2017
Treatment -0.142 0.018 0.024 0.085 -0.041 -0.063
(0.100) (0.054) (0.051) (0.052) (0.068) (0.081)
Treatment™ 0.021 -0.005 -0.017 -0.025* -0.019 -0.006

Abs(Gap,
subtractions)

(0.015) (0.010) (0.012) (0.014) (0.014) (0.015)
Observations 939 910 1484 1361 1309 762
Control mean 0.662 0.609 0.733 0.759 0.901 0.761

Subtractions scores were standardized within grade with respect to the control group at baseline.
All models include controls for age, gender, grade, and baseline math and reading scores.

Standard errors in parentheses and clustered at the school level. “ p < 0.10, ™ p < 0.05, ™ p <
0.01.
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Table A11. Impact on composite test score outcomes, by gender

1) (2) 3) 4) ®) (6)
Dec. June June June
2014 2015 DEC20LS 55 DEC2016 o4
Treatment -0.095** -0.035 0.003 0.102 -0.207* -0.034
(0.044) (0.073) (0.043) (0.098) (0.114) (0.142)
Treatment*Gender - 0.128 0.096 0.171** 0.010 0.277** 0.028
Female
(0.089) (0.109) (0.069) (0.116) (0.106) (0.203)
Observations 2661 2593 2994 2418 2336 1036
Control mean 0.451 1.288 1.334 2.740 2.422 2.208

Composite math and reading score calculated by the following: Reading and math (subtractions)
scores were standardized within grade with respect to the control group at baseline. The sum of
the standardized reading and math scores were calculated for baseline and each wave. Composite
scores for each follow-up wave were standardized again with respect to the composite score for
the control group at baseline. All models include controls for age, gender, grade, and baseline
math and reading scores. Standard errors in parentheses and clustered at the school level. * p <

*k*k

0.10, ™ p < 0.05, ™ p < 0.01.
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Table A12. Impact on composite test score outcomes, by baseline performance

Dec. 2014 June 2015 Dec 2015 June 2016 Dec 2016 June 2017

Low baseline performance: Below 25" percentile in math or reading at baseline

Treatment -0.121*** -0.053 -0.017 0.013 -0.081 0.001
(0.039) (0.047) (0.040) (0.079) (0.087) (0.126)

Treatment*Low

baseline perf. 0.222%** 0.134 0.206** 0.255 -0.011 -0.051
(0.065) (0.096) (0.079) (0.161) (0.151) (0.229)

Impact on low-

performing students  0.101** 0.081 0.189***  0.268** -0.092 -0.050

Observations 2510 2445 2894 2367 2290 1036

Measure of baseline performance: Continuous baseline composite math and reading score

Treatment -0.033 -0.005 0.068* 0.122** -0.090 -0.020
(0.025) (0.046) (0.036) (0.060) (0.100) (0.113)

Treatment*Baseline  -0.051* -0.049 -0.046 -0.018 -0.002 -0.013

composite score
(0.029) (0.032) (0.034) (0.061) (0.062) (0.104)

Observations 2510 2445 2894 2367 2290 1036
Low baseline performance: Below 25th percentile on composite math and reading score
Treatment -0.081** -0.039 0.020 0.085 -0.080 -0.033
(0.037) (0.045) (0.040) (0.085) (0.092) (0.116)
Treatment*Low 0.202* 0.148 0.207* 0.147 -0.028 0.051

baseline perf.
(0.102) (0.099) (0.115) (0.251) (0.199) (0.259)

Impact on low-

performing students 0.121 0.109 0.227** 0.232 -0.108 0.019

Observations 2510 2445 2894 2367 2290 1036

Low baseline performance: Below 50th percentile on composite math and reading score

Treatment -0.092** -0.026 0.001 0.054 -0.059 -0.033
(0.045) (0.062) (0.045) (0.099) (0.096) (0.137)

Treatment*Low 0.121* 0.047 0.134 0.131 -0.063 0.027

baseline perf.
(0.067) (0.081) (0.091) (0.163) (0.163) (0.195)

Impact on low-
performing students 0.029 0.021 0.136* 0.184* -0.122 -0.006
Observations 2510 2445 2894 2367 2290 1036

Composite math and reading score calculated by the following: Reading and math (subtractions)
scores were standardized within grade with respect to the control group. The sum of the
standardized reading and math scores were calculated, and standardized again with respect to the
control group, to form the composite score. All models include controls for age, gender, and
baseline math and reading scores. Standard errors in parentheses and clustered at the school
level. " p <0.10, ™ p < 0.05, ™ p < 0.01.
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Table A13. Impact on math and reading outcomes, by baseline performance

(1) (2) (3) (4) (5) (6)
Dec. 2014 June 2015 Dec 2015 June 2016 Dec 2016 June 2017

Number of correct words read (standardized)

Treatment -0.024  -0.034  -0016  -0008  -0122  -0.045
(0.036)  (0.041)  (0.027)  (0.092)  (0.101)  (0.142)

Treatment*Low

baseline reading 0.179** 0.227 0.299** 0.289 0.116 0.241
(0.078) (0.150) (0.119) (0.286) (0.291) (0.372)

Impact on low-

performing students  0.156* 0.193 0.283** 0.281 -0.006 0.196

Observations 2689 2587 2991 2414 2332 1036

Number of correct subtractions (standardized)

Treatment -0.247***  -0.031 0.035 0.107***  -0.037 -0.013
(0.053) (0.043) (0.040) (0.039) (0.044) (0.082)

Treatment*Low

baseline math 0.286*** 0.022 0.064 -0.035 0.011 -0.144
(0.093) (0.088) (0.068) (0.078) (0.084) (0.120)

Impact on low-

performing students  0.139** -0.009 0.099 0.072 -0.026 -0.157

Observations 2522 2449 2898 2371 2294 1036

Composite math and reading score calculated by the following: Reading and math (subtractions)
scores were standardized within grade with respect to the control group. The sum of the
standardized reading and math scores were calculated, and standardized again with respect to the
control group, to form the composite score. All models include controls for age, gender, and
baseline math and reading scores. Standard errors in parentheses and clustered at the school
level. " p < 0.10, ™ p < 0.05, ™ p < 0.01.
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Table Al4. Impact on math and reading outcomes, by baseline performance

(1) (2) (3) (4) (5) (6)
Dec. 2014 June 2015 Dec 2015 June 2016 Dec 2016 June 2017

Number of correct words read (standardized)

Treatment -0.027  -0013  -0.034  -0.054  -0.082 0.044
(0.039)  (0.050)  (0.032)  (0.095)  (0.106)  (0.149)

Treatment*Low

baseline reading or

math 0.135** 0.106 0.198** 0.326 -0.031 -0.054
(0.060) (0.125) (0.082) (0.214) (0.196) (0.276)

Impact on low-

performing students  0.107* 0.093 0.164** 0.273* -0.114 -0.010

Observations 2541 2445 2897 2367 2290 1036

Number of correct subtractions (standardized)

Treatment -0.152***  -0.064* 0.012 0.082* -0.033 -0.042

(0.050) (0.038) (0.047) (0.048) (0.050) (0.089)
Treatment™ Low
baseline reading or
math 0.192*** 0.091* 0.097 0.036 -0.001 -0.026
(0.065) (0.050) (0.064) (0.067) (0.075) (0.153)

Impact on low-
performing students 0.040 0.027 0.109** 0.118** -0.034 -0.067
Observations 2517 2445 2894 2367 2290 1036

Composite math and reading score calculated by the following: Reading and math (subtractions)
scores were standardized within grade with respect to the control group. The sum of the
standardized reading and math scores were calculated, and standardized again with respect to the
control group, to form the composite score. All models include controls for age, gender, and
baseline math and reading scores. Standard errors in parentheses and clustered at the school
level. " p <0.10, ™ p < 0.05, ™ p < 0.01.
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Figure Al. Distribution of number of correct problems across first three study waves
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Number of correct sums
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Figure A2. Distribution of number of correct sums across first three study waves

55



Unadjusted mean reading scores
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Figure A3. Unadjusted standardized reading scores across follow-up waves. Note: Reading
scores standardized with respect to the control group at baseline.

56



Unadjusted mean subtractions scores
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Figure A4. Unadjusted standardized subtractions scores across follow-up waves. Note:
Subtractions scores standardized with respect to the control group standard at baseline.
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Number of words read correct at baseline
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Figure A5. Baseline reading scores: above vs. below 25™ percentile. Note: Vertical lines
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Number of correct subtractions at baseline
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Figure A5. Baseline reading scores: above vs. below 25™ percentile. Note: Vertical lines
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Appendix B

Details and results of the family-engagement intervention

Description of the family-engagement intervention

In the third phase of the study (2016-2017) we incorporated a family-engagement component.
This component focused on the teachers of the students already in the experiment. In July 2016,
teachers were randomly assigned to one of two groups. In the treatment group (Family-
engagement intervention), teachers received a report card containing test score information,
collected in June 2016, for the students in their class. We provided teachers with information on
all students in their class, regardless of whether they had received they had participated in Phase
1 or Phase 2 of the study, and regardless of whether the household had received individual
information or not. Teachers also received a list of suggestions to promote family-school
engagement, with two components. First, a list of suggestions on how to improve their
communication with the families. Second, a list of suggestions on how to encourage families to
engage with their children’s education outside of the school. No information was provided to

teachers in the control group.

To implement this intervention, teachers were visited at their schools. A questionnaire was
administered to all teachers. Only teachers assigned to the treatment group received the report
card mentioned above. In December 2016 and June 2017, we administered new rounds of EGRA

and EGMA tests to all students in our sample.

Results of the family-engagement intervention

We test two specifications to examine the impact of the teacher intervention. In the first
specification, we examine the differences in students’ results based on whether they were in a
classroom with a treated or control teacher. In the second specification, we test the interaction
between teacher group (treatment/control) and students group (treatment/control). The effects of

the intervention of teachers are null.
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It may be the case that the intervention did not provide new information to teachers;
teachers had knowledge of their students’ abilities but were unable to act upon it. Alternatively,
the intervention may have provided new information to teachers, but the receipt of this new
information did not change teacher behaviors. did in fact provide new information to teachers,

but teachers were unable to act on it. We can not rule out any of these (plausible) hypotheses.

Table B1. Impact of the family-engagement intervention

Dec. 2016 Dec. 2016 June 2017 June 2017

Math and reading composite
Teacher treatment -0.073 -0.017 -0.174 0.022

(0.100) (0.130) (0.135) (0.209)
Teacher treatment* -0.083 -0.290
Individual treatment

(0.141) (0.197)

Observations 2049 2049 965 965
Control mean 2.260 2.286

Teacher treatment = Teacher was assigned to the treatment condition of the family-engagement
intervention in Phase 3. Individual treatment = Student was assigned to the treatment condition
of the household information intervention in Phase 1 or Phase 2. Composite math and reading
score calculated by the following: Reading and math (subtractions) scores were standardized
within grade with respect to the control group. The sum of the standardized reading and math
scores were calculated for baseline and each wave. Composite scores for each follow-up wave
were standardized again with respect to the composite score for the control group at baseline. All
models include controls for age, gender, grade, and baseline math and reading scores. Standard
errors in parentheses and clustered at the school level. * p < 0.10, ™ p < 0.05, ™ p < 0.01.

61



