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1 Introduction

Experiences during early childhood have consequences for later life human capital, health status and
labour market outcomes (Currie and Almond 2011; Almond et al. 2018). Parents have a prominent role
in shaping the first years of a child’s life and, as a result, their long-term human capital accumulation
(Attanasio, Cattan, et al. 2020). There is strong evidence across many contexts showing that early child
development interventions that aim to enhance parental skills and knowledge are highly effective in im-
proving child development outcomes. Parental investments play a particularly key role in these processes
(Britto et al. 2017; Attanasio, Cattan, et al. 2020; Justino et al. 2022). However, despite accumulated ev-
idence from early childhood parenting programmes implemented across the world on the importance of
parental investments, we have to date limited evidence about what mechanisms drive changes in parental
investments in their children, and what specific interventions could further incentivize stronger parental
investments. This paper addresses these questions.

The literature so far has focused largely on the role of household resources and parental traits as de-
terminants of parental investments (Attanasio, Meghir, and Nix 2020). Recent developments in social
psychology and the economics of parenting point to at least three other sets of factors having a poten-
tially strong—yet largely unknown—role in shaping parental investments. A first set of factors includes
the provision of knowledge and information about optimal parental practices and about the importance
of the role of parents for early child development (Leung et al. 2020; Attanasio et al. 2019). The second
set of factors refers to parental beliefs about returns to investments in children (Cunha et al. 2013; At-
tanasio et al. 2019) and about their efficacy, competences, and effectiveness as parents (Bandura 1977,
1982; Carneiro et al. 2019). A third set of factors relates to the support parents get from their social
networks and the communities where they live which may lead to the formation of shared norms of
positive parenting practices (Carneiro et al. 2019).

These sets of factors are potentially important determinants of parental investments, especially in devel-
oping countries and among low-income and low-education populations, where parents lack information
and knowledge about optimal parental practices that may support their children’s development, lack ad-
equate resources, and may hold incorrect beliefs about returns to investment in their children (Cunha et
al. 2013; Boneva and Rauh 2018; Attanasio et al. 2019), about their own ability to influence and support
their children’s development (Wittkowski et al. 2016), and the role their own networks and communities
may play in supporting them. Information constraints and incorrect beliefs seem to explain at least part
of the observed differences in parental investments across families (Boneva and Rauh 2018), and gaps
in children’s human capital outcomes (Bhalotra et al. 2020). The role of social networks has been much
less explored. The way parents interact and learn from each other, may be particularly relevant in devel-
oping country settings where it is common for children to be raised by whole communities, rather than
within nuclear families. In these settings, social interactions may play a strong role in shaping individual
or household behaviour. Hence, interventions that incentivize learning within a group may potentially
lead to salient changes in parental investments in early childhood. The role of these factors as drivers of
parental changes in their investments in early childhood remains to date under-researched.

To address these gaps, this paper investigates whether interventions that reduce information constraints
and improve parental self-efficacy and knowledge beliefs among low-income parents, while allowing for
group interactions, may increase parental investments. To this purpose, the paper evaluates the causal
impact of a light-touch behavioural intervention in the form of two videos we designed and produced on
parental practices and behaviours towards children. The intervention was designed with three objectives
in mind. First, we investigate the impact of providing information and persuasive messages about the
importance of early parental investments in children. Second, we study the effect of boosting such
information mechanisms by offering generalized positive feedback to parents about their effectiveness
as parents as a way of improving their self-efficacy beliefs (PSE beliefs, henceforth) through positive
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messaging. Third, the screening of videos occurred in groups and was followed by group discussions
which allowed for interactions among parents to exchange opinions and learn from each other.

The sample includes parents that were part of the evaluation of a parenting programme (called First
Steps) implemented in 2015 in the Ngororero province in rural Rwanda. This programme was extremely
effective in improving child development and parental investments outcomes in both short- and medium-
term. In Justino et al. (2022), we show that a key channel driving these lasting effects was an increase
in parental time investment.1 However, it was unclear what could be the drivers of change in parental
investments. We returned to Ngororero in 2018 and screened the two videos with the aim of identifying
the relevance of the factors outlined above in affecting parental investments.

The content of both videos centered around conveying specific information about the importance of
parenting, how parents can improve the development of their children, and ways in which parents can
engage with their children, even when their time and resources are severely scarce. The second video
includes, in addition, a component designed to improve the confidence of parents by providing them
with a generalized positive feedback about how their actions benefited their children. Because the par-
ents we worked with had participated in First Steps, we were able to use the evaluation results of the
intervention to provide parents with concrete information about how their actions shaped their children’s
development. The intervention was implemented in 80 villages across the Ngororero province, one of
the poorest and most remote areas of Rwanda.2

We collected baseline data in May 2018 and endline data in October 2018. The two videos were screened
one week after the baseline data collection, between May and June 2018. The intervention was designed
as a cluster-randomized controlled trial with three treatment arms at the village level. In the first arm, the
information treatment group (T1), parents watched a video that contained information and persuasion
messages about the importance of parents engaging with their children and playing an active role in
supporting their development. In the second arm, the information and feedback treatment group (T2),
parents watched a second video which, in addition to the contents of the first video, included also positive
feedback messages based on the results of the evaluation of First Steps. The provision of generalized
positive feedback and not individual feedback (irrespective of parents’ and child actual performances)
allows us to understand whether the provision of a signal about the average performance of children and
parents within a group can boost beliefs and be effective at generating parents’ behavioural change.3 The
two video screenings were followed by group discussions among parents ran by a facilitator in order to
promote group exchanges and learning. In the third group, the control group, parents watched a placebo
video on agricultural production techniques set in Rwanda.

We investigate the impact of the video interventions within the framework of a parental investment func-
tion (Attanasio et al. 2019; Attanasio, Cattan, et al. 2020). Within this framework, we first investigate
whether the video interventions were effective in directly changing parental investments. We focus on
two dimensions of parental investments: time investment (our main outcome of interest) and material
investments (in our setting, these include investments in reading and playing materials). Second, we

1 First Steps is a group-based early childhood development programme designed to strengthen parenting skills through 17
weekly group meetings. An evaluation of the short- and medium-term impact of the programme is provided in Justino et al.
(2022).

2 Rwanda is one of the poorest countries in the world, with GDP per capita below USD1000. The Ngororero district is one of
the poorest in Rwanda. Around 48 per cent of its population is under the poverty line, and over 50 per cent of children under
five years old (National Institute of Statistics of Rwanda 2015).

3 We provide only positive feedback based on the average impact of First Steps, and not on information about individual
performance. This choice is based on recent literature showing that subjects treat positive signals as more informative than
negative ones (Möbius et al. 2022). Our intention is not to study whether the provision of correct information about individual
performance has a role in updating beliefs about own ability (Bobba and Frisancho 2022), but rather how a positive signal
about average performance can shape behaviour.
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examine whether the intervention directly affected the set of potential drivers of parental investments
we discuss above: (i) measures of parental self-efficacy beliefs and beliefs about their knowledge of
optimal parental practices, and (ii) perceived support from the community. We then implement a linear
mediation analysis to assess to what extent the intervention directly changed parental investments and to
what extent the changes are indirectly explained by a change in these hypothesized parental investments
inputs.

We document a number of important results.4 First, we find a large and positive impact of the informa-
tion and feedback treatment (T2) on maternal time investment (0.2 SD). The provision of information
and persuasive messages only (T1) increases maternal time investment by 0.06 SD but the effect is over-
all not statistically significant. This result is consistent with social learning theory that highlights the
importance of the provision of performance accomplishments for behavioural change, even if informa-
tion and persuasive messages have been provided (Bandura 1982). Second, contrary to expectations,
we show that the video intervention had a weak and statistically insignificant impact on parental self-
efficacy beliefs and knowledge beliefs. Finally, we find a strong positive impact of both treatments on
the indicator of perceived social support. We interpret this latter result as suggestive of an improvement
in group relationships and learning when information and positive feedback are provided in group-based
interventions.5 This is a new result in the literature and important because it suggests that interactions
between parents and the perceived support within the the community may have played a role in affecting
parental investments decisions. This may open up new research on the role of the signals provided by
the parents’ network as determinants of parental investments in early child development, a potentially
important dimension of intervention design and scaling up in developing settings. The relevance of this
result is further strengthened by a simple linear mediation analysis that decomposes the effect of the in-
terventions on maternal time investment into components attributable to changes in these measures. This
decomposition shows that beliefs explain between 6 and 12 per cent of the overall effect of, respectively,
T1 and T2 on maternal time investment. The measure of perceived social support explain about the 23
per cent of the effects of the two treatments on maternal time investment, both substantial results.

As a final result, we report significant heterogeneous impacts of the intervention across groups within
our sample. Notably, both treatments have larger impacts on time investment for poorer households, and
amongst families whose child development indicators and self-efficacy beliefs were below the median at
baseline. Taken together, these results suggest that the provision of information and, especially, positive
feedback has stronger impacts on the most vulnerable families. This is a significant result showing the
importance of information and feedback among time- and resource-constrained households.

As an additional exercise, we investigate the impact of the video intervention among a sample of mothers
who did not participate in the First Steps parenting programme in 2015. The evaluation of First Steps
(Justino et al. 2022) was designed to include a control group that never received the parenting training
programme. This group was supposed to have been part of First Steps after our evaluation, but for a
variety of reasons this did not happen.6 Therefore, when we designed and implemented this video and
group discussion intervention, there was a sample of parents that was never engaged in the First Steps
parenting training. We saw this as an opportunity to evaluate the importance of information and feed-

4 All results are robust to a set of validity checks that account for few observed imbalances at baseline, differential attrition, to
alternative estimation models (inverse probability weighting), and to alternative construction of average aggregate indexes.

5 We note, however, that we are not able to disentangle the learning effect through the group from possible individual learning
effects as both treatments were followed by group discussions. The strong effect on social support measures suggests, however,
a potentially strong role for group learning effects, a finding we intend to pursue further in future research.

6 The First Steps control group was supposed to receive the programme after the endline data were collected (October 2016).
However, due to implementation challenges, the programme was either never implemented or only partially and poorly imple-
mented in a few villages of the control group. See Justino et al. (2022) for more details. We were informed about this only
after the design and implementation of the video interventions. More details are provided in Section 10.
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back provision among parents never involved in formal parenting training interventions. In other words,
are the information and feedback video interventions also useful in the absence of a more formal and
extensive parenting training programme? The results show a larger impact of both video treatments (T1
and T2) on maternal time investment for mothers that did not participate in First Steps relative to those
that participated, suggesting that the information and positive feedback mechanisms are not necessarily
conditional on prior participation in a formal parenting training intervention and may change parental be-
haviour on their own. In addition, even though the information treatment (T1) was not significant among
parents that participated in First Steps, it was effective among families that did not participate. This is
not surprising as T1 provided new information to this group of parents. We interpret these findings with
caution as this was not the intended design of this study and other mechanisms that we did not measure
may have played a role (i.e. social conformity effect). However, the policy implications are interesting
as results suggest that light-touch interventions that address information and confidence constraints and
allow for group interactions could be effective in increasing parental investments and eventually improv-
ing early child outcomes in challenging contexts where more sophisticated programmes may be difficult
to implement and scale-up.

Our paper offers important contributions to three strands of literature. The first is a growing literature that
investigates the determinants of parental investments and their effects on child development outcomes,
including the role of parental beliefs, perceptions, and other psychologically-grounded inputs. A few
recent papers investigate the role of parental beliefs and expectations about the returns to investments as
important determinants of parental investments (Cunha et al. 2013; Boneva and Rauh 2018; Attanasio
et al. 2019; Bhalotra et al. 2020; List et al. 2021; Attanasio, Boneva, and Rauh 2020). Our focus is on
the role of information and knowledge about optimal parenting practices, perceived beliefs about self-
efficacy and competence in parenting, and the perceived role of social support. Parental self-efficacy
beliefs have been studied in the social psychology literature mostly as an additional input determining
parenting investments in early child development (Spoth et al. 1995; Miller-Heyl et al. 1998). This liter-
ature, which builds on the social learning and cognitive theory developed by Albert Bandura (Bandura
1982, 1977), focuses on the idea that individual behaviours can be driven by one’s beliefs. If a person
is not convinced that their actions will make a difference, the resources and opportunities which may be
available will remain unexploited. We bring these insights to a growing body of economics literature
on the determinants of parental investments by designing and evaluating a light-touch behavioural inter-
vention designed to boost parental self-efficacy and knowledge beliefs, factors that so far have received
limited attention in economics, especially in a low-income setting where such interventions may be most
needed given the large resource, educational, and knowledge constraints faced by parents in such set-
tings. The effect of the intervention on measures of perceived social support is particularly interesting
given its implications for developing countries where more communal ways of child raising may offer
opportunities to better leverage group learning interventions.

Second, we contribute to the social learning literature itself by testing explicitly the relative importance
of the provision of information and persuasive messages and the boost effect generated by the additional
provision of a generalized positive feedback to parents. This literature shows how behavioural change
may be shaped by persuasion that the individual possesses the capabilities to master certain activities
(verbal persuasion), the observation that people similar to ourselves succeed by their sustained effort
(vicarious experience), or the direct experience of mastery or recognition of it (performance accom-
plishment) (Bandura 1977; Mouton and Roskam 2015). Our videos were designed to account for these
mechanisms and test the importance of the latter component relative to the first two. To the best of our
knowledge, we are the first to study these mechanisms in the context of the economics of parenting liter-
ature. The empirical relevance of T2 and the heterogeneous impacts of T1 and T2 across socio-economic
status offer promising avenues for future research in economics on how each of the dimensions above
may best impact on parental investments in different socio-economic contexts.
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A related literature in economics has studied the link between motivation and self-confidence in other
contexts outside parenting decisions. For instance, Benabou and Tirole (2002) highlight how higher self-
confidence improves individual motivation to put more effort in the pursuit of own goals and that receiv-
ing positive feedback motivates beliefs and behavioural change. We add to these insights by showing
that the provision of a positive feedback can also be applied to the context of parental decision-making
processes: providing positive feedback to parents about their parenting skills and their children’s de-
velopment achievements changes parental behaviour, especially among the most vulnerable households
who benefit the most from these interventions.

Finally, the paper is related to a growing literature in economics on the effectiveness of technological
tools, in particular the media, to promote behavioural change. The use of media as an effective tool
to promote social change and development is now widely recognized (La Ferrara 2016; Banerjee et
al. 2019).7 In this study, we deliver our messages directly to the parents through videos, a novelty in
the literature. Another novelty of our intervention is that the videos include not only messages that
expose viewers to role models with whom a viewer can identify and relate to as in Bernard et al. (2014),
but they also include persuasion and positive feedback messages directed at parents and delivered by a
professional in the field. Even though our targeted region is very poor and TV ownership is quite rare,8

we show that this type of intervention has substantial effects in affecting behavioural change, especially
among the most deprived households. Given its low cost and light touch, we believe the potential for
scaling up of such video interventions is large, in particular in developing countries and either as part of
existing parenting interventions or on their own.

2 Study and experimental design

The intervention was evaluated using a cluster-randomized controlled trial with a placebo group and two
treatment arms randomly assigned at the village level. The intervention was designed and implemented
by the Institute of Development Studies (IDS) in collaboration with Save the Children, in 80 villages in
the (rural) Ngororero district in the Western province of Rwanda.

We designed and screened two videos. The first video (screened in 27 villages)—the information treat-
ment (T1)—includes the following contents: (i) images of a family; (ii) information about optimal
parental practices; and (iii) persuasion messages directed at parents. The video includes scenes of actors
impersonating a family typical of the location (farmers) in a setting that resembles the Ngororero district.
The scenes show a mother, father, and two young children going about their daily life. The parents work
in the field, cooking, cleaning, and taking care of their children, playing with them, and reading books.
Individuals watching the video are ‘transported’ into the story (M. C. Green and Brock 2000) and ex-
posed to a salient experience to which they can emotionally connect to. In the second part of the video,
an actor plays the role of an ECD (early child development) professional and addresses the parents di-
rectly. The actor explains the importance of believing that as parents they can really make a difference in
their children’s development (verbal persuasion component) through simple interactions with their child.
The actor then proceeds to highlight the importance of playing, telling stories, reading books, caring,
using positive discipline, and providing good nutrition and a balanced diet (information component), by
providing practical examples to parents and encouraging them about their capabilities.

7 Bernard et al. (2015) reviews this literature and highlights the importance of framing messages delivered through videos/TV
in a way that individuals relate to them.

8 In our sample only 1 per cent of the families own a TV, and according to the 2015 national survey (DHS 2015), on average
only 10 per cent of the population in Rwanda owns a television.
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The second video—information and feedback treatment group (T2)—includes, in addition to the con-
tent of the first video, a feedback component. Most families in this study participated in the First Steps
parenting programme in 2015. First Steps led to an improvement in child development indicators (com-
munication, gross motor, fine motor, problem solving, and personal social skills) and parenting practices
(Justino et al. 2022).9 In the video, the actor impersonating the ECD professional summarizes these
achievements in a simple and direct way. The actor praises the parents and provides a generalized pos-
itive feedback to them with the aim of boosting their PSE beliefs. We provided a generalized positive
feedback to all parents watching the videos no matter what their individual achievements may have been.
The positive feedback was formulated to highlight their better parenting performance and child’s posi-
tive development ‘on average’ and relative to other parents that did not participate in First Steps. This
second video was screened in 28 villages.

In the remaining 27 villages we screened a third video (Placebo group) on agricultural production tech-
niques in Rwanda. This was done to control for the fact that we screened a video in a setting where TV
and video screenings are extremely rare (Bernard et al. 2015).

We assigned the treatment at the village level with strata at the cell level.10 Participation in the interven-
tion was voluntary.11 Almost all families in the three groups who were offered participation in the study
accepted the invitation (92 per cent). Compliance rates, calculated as the ratio between the number of
participants at endline and the number of people assigned to the treatment at baseline, was 90 per cent
for the T1 group and 89 percent for the T2 group. This sample size and evaluation methodology was de-
signed to give us sufficient statistical power to detect causal effects. In a randomized trial with 27 clusters
(villages) per treatment/control arm, and with 18 observations per cluster, the minimum detectable effect
size was 0.25 standard deviations (with 80 per cent power and 0.05 intra-cluster correlation).12

3 Economic framework

The objective of our study is to investigate the direct role of the interventions (T1 and T2) as potential
sources of change in parental investments and the indirect role (through the interventions) of parental
beliefs and perceived support measures as potential determinants of parental investments. We study
these effects within the framework of the following parental investment function:

P j
t = ft

(
θ0,T i

t ,S
τ
t ,R

λ
t ,X0,ηt

)
(1)

Parental investments (P j) can be modelled as a function of child development skills in the initial period
(θ), of T which allows measuring the direct effects of the treatments (i.e. T1 and T2), of parental invest-
ments, of a set of parental beliefs (Sτ), and of perceptions of support (Rλ) from the community. Parental

9 See Appendix A for a short description of the First Steps programme.

10 A cell is a larger geographical unit than the village. Each cell includes a certain numbers of villages. See Appendix A2 for
more details about the sampling and the randomization.

11 During the baseline data collection in May 2018 we gave each parent an invitation to the video screening. Invited parents
were expected to show up in a location within the village on a specific day and time to watch a video (see Appendix A1 for
more details). At the end of the video screening, the facilitator started a group discussion with the parents to talk about the key
messages of the video.

12 Both compliance rates and power calculations are based on the original sample of parents and children that were part of the
First Steps study. As we explain in Section 10, the main analysis of this paper is based on a reduced sample that does not
include the First Steps control group. For the reduced sample, the compliance rates are 89 per cent for the T1 group and 84 per
cent for the T2 group. In Appendix Section F1 we provide ex-post power calculations based on the reduced sample. We show
that we have power to detect only large effects.
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investments are also a function of a set of individual (parent and child) and household characteristics
measured at baseline (X). η is the error term.

The interventions we designed generate an exogenous shock (through the provision of information,
feedback and allowing for group discussions) and are therefore expected to generate exogenous variation
in parental investments (P j), parental beliefs (Sτ), and perceived support measures (Rλ). We take a
reduced-form approach to document evidence of a change in these measures.13

4 Measurement

Investments (P j). We measure parental time investment using data we collected on reported frequency
of parent–child interaction on a set of activities. This is our key outcome of interest. We also col-
lected additional measures that can be considered as proxies of parental investments aside from time
investments. In particular, we measure parental material investment using information on the presence
of children-related reading material and toys at home. We define these outcomes as reading and play
material in the home environment.14 As material investment is not possible for many poor parents, in
the videos we highlight the importance of specific activities aimed at improving the quality of daily
interactions between parents and their child based on activities that could be conducted alongside daily
routines (for instance, parents would be informed and persuaded (T1) and additionally praised (T2) for
talking more often to their children while cooking). This emphasis on child engagement alongside daily
routines offers improved parenting skills without adding to the daily stresses of coping with low incomes
in very remote areas.

Beliefs (Sτ). We measure parental self-efficacy beliefs using a very detailed tool, Tool to Measure Par-
enting Self-Efficacy (TOPSE) (Kendall and Bloomfield 2005). This is a task-specific measure that asks
parents to rate how much they agree with each statement, within eight different domains, and how much
they feel competent as parents for each task. We also asked parents about their knowledge beliefs around
child development and child-related socio-emotional behaviours and practices. We investigate these
measures separately but also build an aggregate index for the purpose of the mediation analysis.

Social support (Rλ). We asked parents specific questions to obtain a measure of perceived social sup-
port from the community (e.g. whether she receives support from someone within the community, and
whether she joins the community to address a common problem). We build an average aggregate index
of these questions. These measures will not capture the full social interactions dynamics within the
groups and the community as we did not collect network data. They should therefore be interpreted as
coarse proxies of social dynamics within the community.

Appendix Section A3 provides a detailed description of all tools and data collected and used in this
study. To draw general conclusions about the experiment’s results and to address the problem of testing
multiple hypotheses, we constructed summary indices for each set of outcomes. We provide more details
in Section 6 and in Appendix Section A3.

13 We depart from the approach used in List et al. (2021) and do not exploit the randomly assigned treatments as instruments for
our measures Sτ and Rλ , because we expect the treatments to directly affect parental investments. The mediation analysis we
implement in Section 8 will shed more light on the indirect role of these measures.

14 The context of the study is a poor rural area in Rwanda. Buying toys or books, for example, is in most cases outside the sphere
of control of the parents in this setting. The focus on the time component of investment serves to make these results useful for
future use in similar poor and rural areas.
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5 Data

5.1 Data description

The baseline data (BL) were collected in May 2018, and endline data (EL) were collected in October
2018, four months after the intervention. Figure 1 reports a timeline of the study. At baseline, the study
included an average of 500 parents for each intervention arm, with a total sample of 1,525 parents. The
principal caregiver in 1,335 families was the mother. The father was identified as the main caregiver in
124 families. In October 2018, due to an average attrition rate of 3 per cent, the total sample included
1,479 parents, of which 1,257 were mothers.15 The sample we use for the analysis is further reduced to
include mothers that were interviewed both at baseline and endline and reported being the main caregiver
of the child (1,180 mothers) and that participated in First Steps in 2015 (855 mothers).

We tested for differential attrition in group assignment and baseline characteristics. We do find some
evidence of differential attrition (results in Appendix Section B).16 Hence to account for potential dif-
ferential attrition across treatment groups, we also estimated treatment effects using inverse probability
weighting (IPW) that adjusts any potential attrition bias by weighting the observations with the inverse
of the probabilities of not dropping out of the sample. All results are consistent with our main findings
(discussion and results in Appendix Section B).

5.2 Baseline balancing

We examined whether observable baseline characteristics and outcomes of interest are balanced among
treatment arms (Table 1). Column 1 reports averages of all variables in the control group at baseline.17

Columns 2 (5) show the mean differences between variables in T1 (T2) and the control group. Columns 3
(6) show the corresponding unadjusted p-values. With the exception of some differences in self-efficacy
measures in T1, all other dimensions are balanced across treatment and control groups. Normalized
differences (Austin 2011) are smaller than one fourth of the combined sample variation, suggesting that
linear regression methods are unlikely to be sensitive to specification changes (Imbens and Wooldridge
2009). In Appendix C we provide results from empirical checks that account for the observed imbal-
ances. First, we add in the specification all control variables demeaned and interacted with the treatment
indicators (Appendix Section C1). Second, we estimate inverse probability weighting and augmented
inverse probability weighting to account for any existing unbalance at baseline (Appendix Section C2).
We run these tests on all outcomes. All results are robust to these tests which reassures that the existing
imbalances in self-efficacy measures are not likely to affect our results. We report also randomization
inference p-values for each set of estimates and find that these are largely consistent with the main
estimates.

5.3 Descriptives

Using information collected at baseline, we investigate the correlation between child development indi-
cators, socioeconomic characteristics, and parental investments. As expected, child development skills
are higher the higher the education level of parents (see Panel A Figure 2) and the higher the level of
parental investments (see Panel B Figure 2). This is consistent with the existing empirical evidence that

15 The sample of fathers is very small and therefore we exclude them from the analysis.

16 We note that when we do the same analysis using the full sample that includes also fathers, we do not find any evidence of
differential attrition. These results are available upon request.

17 It should be noted that all variables that have been standardized against the control group have mean 0 and standard deviation
equal to 1.
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documents an observed gap in child development outcomes between low and high socioeconomic back-
ground families, and that at least part of this gap can be correlated with low parental investments (List
et al. 2021).

We investigate the relationship between maternal investments and the inputs that enter the investment
function as described in Equation 1 by regressing maternal time investment on these inputs (one at a
time) and other mother’s and household’s characteristics. Figure 3 documents a strong and positive cor-
relation between maternal time investment, other investment measures (i.e. play and read material), and
potential determinants of maternal time investments (i.e. PSE beliefs and knowledge beliefs, perceived
support from the community).

6 Empirical strategy

We estimate the following model:

yi jt = α+β1T1 j +β2T2 j +λyi j0 +γXi j0 + ei jt (2)

where yi jt is the outcome for individual i, in village j surveyed at time t. t is equal to 0 at baseline
and to 1 for endline observations.18 The terms T1 j and T2 j are binary indicators for, respectively, the
information treatment (T1) and the information and feedback treatment (T2). yi j0 is the baseline level
of the outcome for individual i in village j, and Xi j0 are baseline characteristics. In order to improve
statistical power (McKenzie 2012), we include controls for child age and gender, the mother’s age and
education, her marriage status, the number of children in the household, an asset index, whether the child
is enrolled in pre-primary school, and whether the caregiver participated in other parenting programmes.
We support our main estimates using an alternative specification that includes control variables selected
with the post-double selection LASSO procedure (Appendix Section E).

The parameter of interest is β, the average difference between treatment and control observations at
endline. Under the assumption that the control observations constitute a valid counterfactual for the
treatment sample, this identifies the causal effect of the intervention on parents that participated in the
intervention. This is the intent to treat (ITT) estimate. Our specification includes strata fixed effects
at the cell level to account for the randomization design. We clustered standard errors at the village
level.

To account for multiple inference we follow two approaches. First, we construct summary indexes
for each outcome of interest following Kling et al. (2007). Each index is defined to be the equally
weighted average of its components with the sign of each measure oriented so that more beneficial
outcomes have a higher score. The description of how we constructed each aggregate index is reported
in Appendix Section A3. In Appendix Section D we present results using an alternative construction
of the aggregate index (i.e. a weighted mean index) following Anderson (2008). Second, we further
account for multiple hypothesis testing across the indices by calculating p-values using a step-down
procedure with a nonparametric permutation test which controls the family-wise error rate (FWER),
following Westfall et al. (1993) and Efron and Tibshirani (1994). The p-values used in this procedure
are those generated by randomization inference (Young 2019).

18 yi jt in this model refers to both maternal investment measures (i.e. time and material investments) and their potential determi-
nants (i.e. beliefs and support measures).
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7 Findings

We present first our findings on parental investments: maternal time investment (our key outcome of
interest) and investments in reading and play material in the home environment. We then show reduced-
form results on the impact of the video interventions on the hypothesized determinants of parental in-
vestments (i.e. beliefs and support).

7.1 Effect of the interventions on parental investments outcomes

Time investment. Table 2 reports the estimated coefficients of the impact of the intervention on mater-
nal time investment. The results show that only the provision of information and persuasive messages
(T1) has a positive impact on maternal time investment but the coefficient is small and not significant.
The provision of information and feedback (T2) increases the quality and frequency of interactions
between the mother and the child by 0.2 SD. Looking at the components, learning activities are those
mostly affected by the intervention. This is consistent with evaluations of ECD programmes highlighting
how the most malleable, and thus improvable, dimensions of parental investment are the caregiver–child
learning activities (Engle et al. 2011; Knauer et al. 2016; Justino et al. 2022). Learning activities such
as singing, telling a story, playing with toys, reading, and counting are easily taught and are easily repli-
cable once learnt. We look at the effects of the treatments on maternal single activities (Appendix Table
G2). The results show that the information and feedback treatment affected mostly parental investments
in learning activities and partly positive-discipline-related activities.

Reading and play material in the home environment. We investigate also whether the intervention
affected the presence of reading and play materials in the home. The results in Table 3 show positive
but not significant coefficients of the treatments on the average aggregate index of this measure, but the
coefficients on some of the components are quite large and significant (i.e., coloring books, drawing
material, colour and size games). The differences between T1 and T2 are however not statistically
different, suggesting that both treatments were equally effective at shifting investments in some of these
materials. This result is reasonable as we did not expect that the additional provision of a feedback in
T2 would have changed differently the presence of reading and play material in the household.

7.2 Effect of the interventions on beliefs and support measures

Panel A of Table 4 shows results on the impact of the treatments on PSE beliefs. The coefficients on both
treatments are either negative or close to zero and not significant. As discussed in Section 5, we estimate
models using inverse probability weighting techniques (IPW and augmented IPW) to account for the
imbalances observed at baseline on these measures. Appendix Table C3 shows results on PSE that are in
general consistent with the main findings in Panel A of Table 4 (more details in Appendix Section C2).
Overall, these results suggest that both treatments have a very small and mostly not significant impact
on PSE beliefs. A first explanation for these results is that in low-income contexts, in our case Rwanda,
parents might overstate their self-perception about parenting perhaps because they are not so aware or
interested in the tasks being asked. We looked at the descriptives of PSE beliefs at baseline (Appendix
Table G1) and noted that mothers reported high levels of PSE beliefs at baseline across most of the
domains. Hence there might be little margin of increase of this measure following the intervention. This
is an important finding that requires further research to inform how parental self-efficacy beliefs and
other non-cognitive dimensions related to parenting are shaped in low-income contexts. Second, our
measure of PSE is self-reported and task specific. With this type of measure it is difficult to disentangle
preferences from beliefs (Manski 2004). Hence it is also possible that the lack of effect on this outcome
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is caused by the way we measured PSE beliefs.19 The effect of both treatments on maternal knowledge
beliefs towards child behaviours and socio-emotional practices are in general positive but mostly not
significant (Panel B of Table 4). Overall these results suggest that both T1 and T2 had small and mostly
not significant impact on parental self-efficacy and knowledge beliefs. These findings are consistent
with similar recent studies showing that light-touch and low-cost psychological interventions may not
be effective, at least in the short term, in changing psychological outcomes such as beliefs (Baranov,
Haushofer, and Jang 2020) but they can be effective in changing behaviours.

Finally, we investigated the effect of the interventions on indicators of perceived social support. The
results in Panel B of Table 5 show that both treatments (T1 and T2) positively affected the social sup-
port aggregate index (by 0.14 and 0.15 SD, respectively). Mothers are more likely to report that they
join together with other community members to address a common problem. These positive results on
perceived social support might be due to the specific design of the intervention as parents met in groups
to watch the video and the screening of video was followed by a group discussion. This result, while
being only suggestive is, however, consistent with the idea that group-based programmes (often also
less expensive than home visit programmes) can encourage peer-to-peer learning and support, and have
the potential to modify group norms with respect to child raising and education (Aboud and Yousafzai
2015; Carneiro et al. 2019). Future research should focus on collecting full network data and study the
learning process among parents in these settings.

8 Mediation analysis

We conduct a mediation analysis to investigate the direct role of the treatments (T ) on providing direct
information and persuasive messages to parents (in both T1 and T2) along with the additional feedback
component (only T2). The interventions, through the interactions and discussions parents had between
them and with the facilitators, may have directly influenced parental behaviours. We then investigate
the potential mediating and indirect role of beliefs (Sτ) and social support measures (Rλ) in changing
maternal investment behaviours.

We perform a mediation analysis following Heckman et al. (2013) in which we add the mediation mea-
sures of interest—the beliefs and support indexes20—to Equation 2 and estimate the following specifi-
cation:

Pi jt = α+β1T1 j +β2T2 j + θ0 +ωSτ
t +δRλ

t +λPi j0 +γXi j0 + ei jt (3)

where all variables are defined as in Equations 1 and 2.

Results in Column 4 of Table 6 show slightly lower coefficients on T1 and T2 after controlling for the
mechanisms and for child development skills at baseline. This suggests for a large direct impact of the
intervention on maternal time investment (roughly about 72 and 65 per cent for T1 and T2, respectively).
The coefficients on the mechanisms are however large and statistically significant, suggesting for a
mediating role of the hypothesized mechanisms. We decompose the overall intervention effect into
exogenously induced changes in maternal beliefs and perceived support measures and other factors that
can be attributed to the direct effect of the intervention. Columns 5 and 6 suggest that roughly the 6 and
12 per cent of the T1 and T2 effects, respectively, can be ascribed to the increase in maternal PSE beliefs
and knowledge beliefs. Similarly, the 23 per cent of the T1 and T2 effects can be attributed to an increase

19 Due to budget and time constraints, we did not elicit beliefs with hypothetical scenarios as in the most recent literature that
studies parental beliefs (Attanasio et al. 2019; Boneva and Rauh 2018).

20 We use two aggregate indexes to implement this analysis. We build an average aggregate index by taking the mean of
the standardized PSE beliefs and knowledge beliefs indexes and re-standardize it. Then we take the social support average
aggregate index as the second measure of interest.
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in social support.21 This analysis shows that the mediating contribution of the beliefs measure is almost
two times larger for T2 relative to T1, whereas the contribution of the support measure is mostly similar
between the two treatments.

Although we cannot assign a causal interpretation to this simple mediation analysis (D. P. Green et
al. 2010), it provides suggestive evidence about the role of these parenting inputs as potential mecha-
nisms explaining the overall effect of our intervention on maternal time investment. In order to partially
attribute a causal interpretation to this mediation analysis, we implement unobservable selection and co-
efficient stability tests proposed in Oster (2019) to test if the coefficients on the mediators change based
on the inclusion of observed controls. The idea of this test is that if the coefficient on the mediating
factors does not change substantially with the inclusion of observable controls, it is unlikely that the
coefficient estimates change with the inclusion of unobservables. The bottom of Table 6 shows that the
bias-adjusted coefficients, for each mediating factor presented at the bottom of the tables, while slightly
attenuated, are broadly in line with the estimates on our main results. These results suggest that the
mediating impact of the mediating factors are relatively robust to unobserved heterogeneity.

9 Heterogeneous treatment effects

We analyze heterogeneous effects by testing whether the impact of the video intervention differs across
the gender and age of the child, assets held by the family, the age and the level of education of the
mother. We report results on heterogeneous effects on maternal time investment in Table 7. Each row
reports estimates from an OLS regression. In Columns 1 and 2 we report the uninteracted effect of
T1 and T2 treatments, respectively. Columns 3 (4) report the interaction between T1 (T2) treatments
and the characteristics of interest. The results show that the effects of the intervention on maternal
time investment are largely the same regardless of the gender and the age of the child, the age and the
education level of the mother. We observe a much larger impact of both treatments on maternal time
investment for poorer households.

We also looked at the heterogeneous impact of the treatments on maternal time investment by baseline
levels of the child development indicator,22 maternal time investment, and PSE beliefs. Although we
did not experimentally test for these heterogeneous impacts, Figure 4 shows interesting patterns. Panel
A shows that among mothers with child development index above the median, only the information and
feedback treatment (T2) is effective in increasing maternal time investment. However, among mothers
with child development index below the median, both treatments increase maternal time investment.
Panel B shows similar results, although the effects of T1 and T2 are not statistically different from each
other neither among mothers with the time investment index below nor among those above the median.
Finally, Panel C of Figure 4 mirrors the results in Panel A. Both treatments increase maternal time invest-
ment among mothers with PSE beliefs below the median. Among mothers with PSE beliefs above the
median, only the provision of information and feedback has a positive and significant effect on maternal
time investment. These are interesting findings that suggest that not only the additional provision of a
positive feedback but also the simple provision of information and persuasive messages (T1) is needed
among parents with low self-efficacy beliefs and with children whose development indicators are below
the median. In contrast, among parents with indicators above the median, the simple provision of in-
formation and persuasive messages is not enough to increase further their time investments in children.
The additional provision of a feedback triggers a substantial increase in time investments.

21 The mediation effects reported in Columns 5 (6) were calculated by multiplying each coefficient from Columns 1 (2) with
the corresponding coefficient in Column 4 and by dividing this number by the coefficient on T1 (T2). The number is then
normalized to 100 and presented in per cent.

22 This indicator was collected only at baseline in October 2018.
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10 Including the First Steps control group

We mentioned earlier that our initial sampling frame included all households that were part of the eval-
uation of First Steps. As explained in more detail in Appendix Section A2, First Steps was evaluated
through an RCT with two treatment arms and one control group. The control group was supposed to
receive the treatment after the endline data collection in September 2016. However, due to several im-
plementation issues (see Justino et al. (2022) for more details), parents in the control group did not
receive the parenting programme. Thus, weconcentrated our main analysis on the sample of parents that
participated in the First Steps parenting training programme.

However, it is of interest to examine the effect of both treatments on a sample that includes also parents
that never received First Steps. The effect of the information treatment (T1) may inform on whether the
screening of a simple and short video containing information and persuasive messages, and followed
by group discussions, can still be effective in changing parental behaviours and other parental inputs
without the presence of a more intense parenting training programme. The interpretation of the effect
of the information and feedback treatment (T2) is more challenging because T2 involves the provision
of feedback to parents that were not part of the parenting programme. However, it is plausible that such
feedback may still have an impact through a ‘social conformity mechanism’ when individuals see people
that ‘look like them’ being praised. This exposure to positive feedback may thus trigger a behavioural
change.

Figure 5 reports the effects of T1 and T2 on maternal time investment and the other outcomes on a sample
that includes our main sample plus villages that were part of the First Steps control group. The estimates
(compared to those that use a sample that includes only First Steps treatment villages) show a larger and
significant impact of both T1 and T2 on maternal time investment (0.1 and 0.3 SD, respectively). The
largest effect is still attributable to the learning component. The effects on the reading and play material
indicators are in general comparable to the ones shown in Tables 3, although the coefficient of T1 on
the average aggregate index of the reading and play material measure is now larger and significant. The
two coefficients are however not statistically different from each other. The effects of both treatments on
PSE beliefs are comparable with the results that exclude the First Steps control group, while the effect
on the knowledge beliefs measure are statistically significant and larger than those reported in Table
4. The effects of both treatments on the perceived social support indicator are also comparable but the
coefficients are now larger in magnitude.

To shed further light on how the screening of the two videos impacted parents differently depending on
their participation in First Steps, we show results of the intervention for the sample of mothers that were
part of First Steps control group villages. The results in Figure 6 show that the information and feedback
treatment (T2) has a larger and statistically different impact relative to the information treatment (T1)
among both groups (i.e. First steps treatment and control groups). However, it is interesting to note that
T1 increases maternal time investment by 0.2 SD among the sample of mothers that did not participate
in First Steps (i.e. the First Steps control group)—even though it did not affect the group of mothers
that received the First Steps parenting training programme. Overall, these results suggest that the video
interventions (and in particular the provision of both an information and feedback treatment) have a
larger effect in a group that was never exposed to the parenting programme.

11 Conclusions

This paper investigated the effect of a light-touch intervention designed to understand how to change
parental investments and the channels that may drive any observed change. We randomized the screen-
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ing of two videos to parents in a rural, remote district of Rwanda. The first video was designed to provide
information and persuasive messages related to parenting optimal practices and behaviours. The second
video included also positive feedback messages to parents that participated in a parenting training pro-
gramme a few years before. After the screening of each video, parents spent about one hour in a group
discussion. Our results show that, among mothers that participated in the First Steps parenting pro-
gramme, the provision of information and persuasive messages (T1) does not improve maternal time
investments. However, the additional provision of positive feedback to parents improves time invest-
ments, increasing it by 0.2 SD. We also find that both treatments increase some measures of material
investments. We show reduced-form estimates of both treatments on two sets of measures that may be
important determinants of parental time investment (beliefs and support measures). We find no effect of
the interventions on self-efficacy and knowledge beliefs, but find a positive effect of both treatments on
perceived support from the community. These are important results that open new pathways for future
research and policy design of learning processes and norms change in group interventions in developing
countries as possible alternatives to more complex individualized parenting interventions.

We also find important heterogeneous impacts suggesting that the provision of both interventions (T1
and T2) increased maternal time investment among poorer mothers with levels of child development
and PSE beliefs indicators below the median, and among mothers who were never exposed to First
Steps.

Taken together, these results suggest that the provision of information and confidence-boosting messages
may be important factors driving parental investments among deprived families even in the absence of
larger, more complex parenting interventions, at least in the short term. We cannot rule out the impor-
tance of broader parental interventions to sustain meaningful improvements in child development indi-
cators over the longer term. However, in challenging settings (for instance, remote areas or temporary
contexts such as displacement camps or humanitarian settings), it is possible that simpler information
and confidence-boosting interventions may yield positive effects among deprived families until more
complex interventions are possible and feasible.
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Figures

Figure 1: Timeline of the intervention

Note: the figure shows the timeline of the intervention. For more details on the intervention, see Section 2 and Appendix A1.
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Figure 2: Density plot: child development and mothers’ years of education (Panel A) and time investment (Panel B)
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Note: the figure shows two density plots of disparities in child development at baseline. The sample includes mothers surveyed
at the baseline survey (May 2018). The dependent variable is standardized to be mean 0 and SD 1 in the control group, with
positive values associated with more favourable outcomes (see Appendix A3 for a detailed description of the variables). In
Panel A, we plot the child development index for mothers with years of education above the median of the sample at baseline
(high-educated mothers) or below the median (low-educated mothers). In Panel B, we plot the child development index for
mothers with maternal time investment above the median of the sample at baseline (high-investment mothers) or below the
median (low-investment mothers).
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Figure 3: Relationships between maternal time investment and other characteristics
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Note: the figure shows the correlation between maternal time investment and other maternal outcomes and characteristics at
baseline. Each row is a separate OLS regression in which the dependent variable is maternal time investment at baseline and
the independent variable is the variable presented on the y-axis. The sample includes mothers surveyed at the baseline survey
(May 2018). The dependent variable is standardized to be mean 0 and SD 1 in the control group, with positive values
associated with more favourable outcomes (see Appendix A3 for a detailed description of the variables). Mother’s age and
asset index are standardized, while mother’s education and marriage status are not as these variables are constructed as
dummies. Each regression also includes as covariates child age, child gender, number of children in the household, whether
parents participated in other ECD programmes, and cell-level fixed effects. Confidence intervals are based on a 90% interval
and on robust standard errors clustered at the village level.

20



Figure 4: Heterogeneity by child development, time investment, and PSE beliefs at baseline
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Note: the figure shows the heterogeneous impact of the treatments on maternal time investment by baseline levels of the child
development indicator, maternal time investment, and PSE beliefs. The sample includes mothers surveyed at baseline and
endline. The dependent variable is standardized to be mean 0 and SD 1 in the control group, with positive values associated
with more favourable outcomes (see Appendix A3 for a detailed description of the variables). Each panel shows results from
OLS regressions based on Equation 2 for the following subgroups: child development above/below the median at baseline
(Panel A), maternal time investment above/below the median at baseline (Panel B), PSE beliefs above/below the median at
baseline (Panel C). Each regression controls for the following characteristics measured at baseline: child age and gender,
mother’s age, a binary indicator for whether the mother completed at least primary education, whether the respondent is
married, the number of children in the household, an asset index, and whether the caregiver participated in other ECD
programmes. Each model includes baseline values of the outcome variables and cell-level fixed effects. More details are
described in Section 6. T1 is a dummy variable equal to 1 if the respondent participated in the information treatment group. T2
is a dummy variable equal to 1 if the respondent participated in the information and feedback treatment group. Confidence
intervals are based on a 90% interval and on robust standard errors clustered at the village level.
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Figure 5: Coefficient plot including First Steps control group
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Note: the figure shows the impact of the treatments on the outcomes using a sample that includes also villages that were part
of the First Steps control group. The sample includes mothers surveyed at baseline and endline. The dependent variable is
standardized to be mean 0 and SD 1 in the control group, with positive values associated with more favourable outcomes (see
Appendix A3 for a detailed description of the variables). Each row shows results from an OLS regression based on Equation 2.
Each regression controls for the following characteristics measured at baseline: child age and gender, mother’s age, binary
indicator for whether the mother completed at least primary education, whether the respondent is married, the number of
children in the household, an asset index, and whether the caregiver participated in other ECD programmes. Each model
includes baseline values of the outcome variables and cell-level fixed effects. More details are provided in Section 6.
Information treatment is a dummy variable equal to 1 if the respondent participated in the information treatment group.
Information and feedback treatment is a dummy variable equal to 1 if the respondent participated in the information and
feedback treatment group. Confidence intervals are based on a 90% interval and on robust standard errors clustered at the
village level.
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Figure 6: Heterogeneity by First Steps status
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Note: the figure shows the heterogeneous impact of the treatments on maternal time investment by First Steps treatment
status. The sample includes mothers surveyed at baseline and endline. The dependent variable is standardized to be mean 0
and SD 1 in the control group, with positive values associated with more favourable outcomes (see Appendix A3 for a detailed
description of the variables).The first (last) two rows show results from an OLS regression based on Equation 2 for a sample of
families that were part of the FS control (treatment) group. Each regression includes controls as described in Table 2. Each
model includes baseline values of the outcome variable and cell-level fixed effects. More details are provided in Section 6. T1
is a dummy variable equal to 1 if the respondent participated in the information treatment group. T2 is a dummy variable equal
to 1 if the respondent participated in the information and feedback treatment group. Confidence intervals are based on a 90%
interval and on robust standard errors clustered at the village level.
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Tables

Table 1: Balance table

Placebo group (C) Information (T1) Information and feedback (T2) T1=T2 Obs

Mean Mean diff. Unadj. Normal. Mean diff. Unadj. Normal. Unadj.
T1 - C pvalue diff. T2 - C pvalue diff. pvalue

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A: Outcomes of interest
Time investment index -0.00 0.02 0.76 0.01 -0.04 0.58 -0.03 0.42 1335
Time investment: learning 0.00 0.02 0.84 -0.00 -0.05 0.50 -0.04 0.43 1335
Time investment: positive discipline 0.00 -0.04 0.53 -0.03 -0.01 0.87 -0.01 0.66 1335
Time investment: negative discipline 0.00 0.05 0.47 0.04 0.01 0.83 0.01 0.53 1335
Reading and play material index -0.00 -0.10 0.34 -0.09 -0.10 0.30 -0.08 0.97 1335
PSE beliefs index 0.00 0.18 0.03 0.12 0.06 0.44 0.04 0.18 1335
PSE beliefs: emotions 0.00 0.17 0.03 0.10 0.04 0.60 0.02 0.11 1335
PSE beliefs: play -0.00 0.14 0.10 0.08 0.02 0.81 0.00 0.16 1335
PSE beliefs: empathy 0.00 0.19 0.03 0.11 0.08 0.29 0.05 0.19 1335
PSE beliefs: control -0.00 0.11 0.08 0.07 -0.05 0.45 -0.03 0.03 1335
PSE beliefs: discipline -0.00 0.21 0.00 0.15 0.11 0.14 0.07 0.16 1335
PSE beliefs: pressure -0.00 0.12 0.04 0.08 0.09 0.10 0.05 0.53 1335
PSE beliefs: self-acceptance 0.00 0.14 0.10 0.09 0.08 0.31 0.05 0.52 1335
PSE beliefs: learning -0.00 -0.02 0.75 -0.02 0.02 0.81 0.00 0.58 1335
Knowledge beliefs index -0.00 0.03 0.64 0.02 -0.04 0.55 -0.02 0.29 1335
Social support index -0.00 0.01 0.94 0.00 -0.01 0.86 -0.02 0.80 1335

Panel B: Control variables
Child age 47.01 0.25 0.52 0.02 -0.45 0.29 -0.04 0.10 1335
Child is a girl 0.55 -0.00 0.93 0.00 0.01 0.79 0.01 0.75 1335
Caregiver age 32.93 0.07 0.86 -0.00 0.28 0.45 0.03 0.60 1335
Caregiver has primary education 0.28 0.02 0.45 0.00 0.01 0.74 0.01 0.69 1335
Caregiver is married 0.87 0.04 0.09 0.09 0.01 0.54 0.02 0.24 1335
Number of children in the HH 3.36 0.03 0.80 0.01 0.05 0.67 0.01 0.88 1335
Asset index -0.05 0.03 0.84 -0.02 0.11 0.43 0.04 0.51 1335
Participation in other ECD programmes 0.24 -0.04 0.19 -0.07 -0.05 0.15 -0.08 0.84 1335

Note: the sample in this table includes all mothers (including the First Steps control group) surveyed at baseline in May 2018. Column (1) reports the mean of observations in the placebo group at baseline from a
regression that includes cell fixed effects and robust standard errors clustered at the village level. Column (2) reports the difference in means of the observations in the information treatment and the placebo group at
baseline. Column (3) shows the unadjusted p-values for the null hypothesis of no difference between observations in the information treatment and the control group. Column (4) reports the normalized difference between
the observations in the information treatment and the control group computed as the difference in means in treatment and control observations divided by the square root of the sum of the variances. Columns (5)–(7) report
the corresponding statistics for the information and feedback treatment group. Column (8) reports p-values of a t-test for the null hypothesis of no difference between the information treatment and information and feedback
treatment groups. Column (9) shows the number of observations at baseline. All variables are described in Section 6 and in Appendix A3.
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Table 2: Maternal time investment

(1) (2) (3) (4) (5) (6) (7) (8)
T1 Unadj FWER&RI T2 Unadj FWER&RI T1=T2

β/SE p-value p-value β/SE p-value p-value p-value Obs

Time investment
Aggregate average index 0.057 0.332 0.327 0.209 0.000 0.001 0.009 855

(0.058) (0.055)
Learning 0.001 0.984 0.981 0.197 0.003 0.002 0.003 855

(0.063) (0.062)
Positive discipline 0.042 0.610 0.627 0.115 0.179 0.185 0.357 855

(0.081) (0.084)
Negative discipline 0.112 0.167 0.168 0.034 0.591 0.606 0.305 855

(0.080) (0.063)

Note: the table shows treatment effects on maternal time investment. Each row shows results from a regression. The
dependent variables are indicated in rows. The sample includes mothers surveyed at baseline and endline. All
estimates show results from OLS regressions based on Equation 2. The dependent variables are standardized to be
mean 0 and SD 1 in the control group, with positive values associated with more favourable outcomes (see Appendix
A3 for a detailed description of the variables). Each regression controls for the following characteristics measured at
baseline: child age and gender, mother’s age, binary indicator for whether the mother completed at least primary
education, whether the respondent is married, the number of children in the household, an asset index which include
a number of household assets, and whether the caregiver participated in other ECD programmes. Each model
includes baseline values of the outcome variables and cell-level fixed effects. More details are provided in Section 6.
Columns (1) and (4) present the ITT estimate of the information treatment group (T1) and of the information and
feedback treatment group (T2), respectively. Standard errors (in parentheses) are clustered at the level of
randomization (village). Inference is implemented using two tailed p-values which are presented in Columns (2) and
(5) for each treatment arm. Columns (3) and (6) show randomization inference p-values adjusted to control for the
FWER (Young 2019). Column (7) shows a t-test of equality of means of T1 and T2 coefficients. Column (8) reports
the number of observations.
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Table 3: Reading and play material

(1) (2) (3) (4) (5) (6) (7) (8)
T1 Unadj FWER&RI T2 Unadj FWER&RI T1=T2

β/SE p-value p-value β/SE p-value p-value p-value Obs

Reading and play material
Aggregate average index 0.153 0.221 0.219 0.075 0.529 0.552 0.539 855

(0.123) (0.118)
Story or picture books -0.055 0.484 0.462 -0.016 0.840 0.834 0.661 855

(0.078) (0.078)
Coloring books 0.279 0.029 0.022 0.323 0.010 0.012 0.746 855

(0.124) (0.121)
Homemade toys 0.059 0.476 0.461 0.004 0.960 0.966 0.496 855

(0.082) (0.087)
Shop toys 0.057 0.509 0.498 -0.035 0.650 0.654 0.158 855

(0.086) (0.076)
Objects in household 0.022 0.798 0.803 -0.083 0.399 0.429 0.267 855

(0.086) (0.098)
Objects outside household -0.010 0.910 0.895 -0.007 0.945 0.942 0.966 855

(0.089) (0.095)
Drawing material 0.147 0.086 0.085 0.104 0.212 0.222 0.642 855

(0.084) (0.083)
Puzzles 0.079 0.479 0.509 -0.009 0.929 0.921 0.409 855

(0.110) (0.102)
Colour and size games 0.172 0.089 0.094 0.211 0.031 0.036 0.702 855

(0.099) (0.095)
Counting games 0.107 0.432 0.440 0.096 0.454 0.455 0.937 855

(0.135) (0.127)

Note: the table shows treatment effects on reading and play material in the home environment. Each row shows results
from a regression. The dependent variables are indicated in rows. The sample includes mothers surveyed at baseline
and endline. All estimates show results from OLS regressions based on Equation 2. The dependent variables are
standardized to be mean 0 and SD 1 in the control group, with positive values associated with more favourable
outcomes (see Appendix A3 for a detailed description of the variables). Each regression includes controls as described
in Table 2. Columns (1) and (4) present the ITT estimate of the information treatment group (T1) and of the information
and feedback treatment group (T2), respectively. Standard errors (in parentheses) are clustered at the level of
randomization (village). Inference is implemented using two tailed p-values which are presented in Columns (2) and (5)
for each treatment arm. Columns (3) and (6) show randomization inference p-values adjusted to control for the FWER
(Young 2019). Column (7) shows a t-test of equality of means of T1 and T2 coefficients. Column (8) reports the number
of observations.
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Table 4: PSE beliefs and knowledge beliefs

(1) (2) (3) (4) (5) (6) (7) (8)
T1 Unadj FWER&RI T2 Unadj FWER&RI T1=T2

β/SE p-value p-value β/SE p-value p-value p-value Obs

Panel A: PSE beliefs
Aggregate average index -0.069 0.591 0.577 -0.006 0.956 0.963 0.610 855

(0.128) (0.108)
Emotions -0.109 0.390 0.396 -0.078 0.466 0.499 0.796 855

(0.126) (0.107)
Play -0.030 0.786 0.801 -0.063 0.488 0.495 0.755 855

(0.110) (0.090)
Empathy -0.105 0.378 0.369 -0.065 0.523 0.551 0.713 855

(0.118) (0.101)
Control 0.039 0.675 0.673 0.074 0.392 0.402 0.708 855

(0.092) (0.085)
Discipline -0.014 0.909 0.930 0.032 0.737 0.749 0.675 855

(0.126) (0.096)
Pressure -0.034 0.692 0.693 0.038 0.668 0.679 0.432 855

(0.086) (0.089)
Self acceptance -0.132 0.298 0.322 0.008 0.943 0.959 0.255 855

(0.126) (0.111)
Learning -0.003 0.981 0.989 0.090 0.451 0.494 0.483 855

(0.136) (0.119)
Panel B: Knowledge beliefs
Aggregate average index 0.099 0.128 0.119 0.078 0.254 0.236 0.757 855

(0.064) (0.068)
Socio-emotional 0.138 0.052 0.057 0.055 0.449 0.444 0.269 855

(0.070) (0.073)
Child development -0.041 0.507 0.477 0.081 0.190 0.208 0.025 855

(0.061) (0.061)

Note: the table shows treatment effects on maternal self-efficacy beliefs and knowledge beliefs. Each row shows results
from a regression. The dependent variables are indicated in rows. The sample includes mothers surveyed at baseline
and endline. All estimates show results from OLS regressions based on Equation 2. The dependent variables are
standardized to be mean 0 and SD 1 in the control group, with positive values associated with more favourable outcomes
(see Appendix A3 for a detailed description of the variables). Each regression includes controls as described in Table 2.
Columns (1) and (4) present the ITT estimate of the information treatment group (T1) and of the information and feedback
treatment group (T2), respectively. Standard errors (in parentheses) are clustered at the level of randomization (village).
Inference is implemented using two tailed p-values which are presented in Columns (2) and (5) for each treatment arm.
Columns (3) and (6) show randomization inference p-values adjusted to control for the FWER (Young 2019). Column (7)
shows a t-test of equality of means of T1 and T2 coefficients. Column (8) reports the number of observations.
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Table 5: Maternal social support

(1) (2) (3) (4) (5) (6) (7) (8)
T1 Unadj FWER&RI T2 Unadj FWER&RI T1=T2

β/SE p-value p-value β/SE p-value p-value p-value Obs

Social support
Aggregate average index 0.136 0.083 0.079 0.154 0.085 0.098 0.819 855

(0.077) (0.088)
At least one person who can support 0.084 0.298 0.289 0.063 0.426 0.420 0.804 855

(0.080) (0.079)
Join community to address a problem 0.107 0.091 0.102 0.139 0.047 0.059 0.664 855

(0.062) (0.068)
Trust the majority of the community 0.092 0.147 0.169 0.048 0.449 0.438 0.487 855

(0.062) (0.063)
Member of community groups (number) 0.019 0.833 0.832 0.090 0.266 0.271 0.398 855

(0.088) (0.080)

Note: the table shows treatment effects on maternal social support measures. Each row shows results from a regression. The
dependent variables are indicated in rows. The sample includes mothers surveyed in the endline survey (October 2018). All
estimates show results from OLS regressions based on Equation 2. The dependent variables are standardized to be mean 0 and
SD 1 in the control group, with positive values associated with more favourable outcomes (see Appendix A3 for a detailed
description of the variables). Each regression includes controls as described in Table 2. Columns (1) and (4) present the ITT
estimate of the information treatment group (T1) and of the information and feedback treatment group (T2), respectively. Standard
errors (in parentheses) are clustered at the level of randomization (village). Inference is implemented using two tailed p-values
which are presented in Columns (2) and (5) for each treatment arm. Columns (3) and (6) show randomization inference p-values
adjusted to control for the FWER (Young 2019). Column (7) shows a t-test of equality of means of T1 and T2 coefficients. Column
(8) reports the number of observations.
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Table 6: Mediation analysis

Mechanism relevance Adding the mechanism Mediation T1 Mediation T2

The effect of The effect of The effect of The effect of (1) X (4) / (3) (2) X (4) / (3)
T1 on M T2 on M T on Y T + M on Y in % in %

(1) (2) (3) (4) (5) (6)

Direct effect
Information treatment (T1) 0.057 0.038 71.53

(0.058) (0.054)
Information and feedback treatment (T2) 0.209*** 0.184*** 64.83

(0.055) (0.048)
Mechanisms
Beliefs 0.023 0.051 0.140*** 6.05 12.09

(0.092) (0.079) (0.037)
Social support 0.136* 0.154* 0.088*** 22.42 23.08

(0.077) (0.088) (0.027)

Observations 855 855 855 855

Oster bias-adjusted betas
Information treatment 0.082
Information and feedback treatment 0.192
Beliefs 0.123
Support 0.079

Note: this table reports the results from a mediation analysis of the ITT estimates on maternal time investment. The mediators of interest are
aggregate indexes beliefs and perceived social support (the construction of these indexes is explained in Section 8). Columns (1) and (2)
report the ITT effects of T1 and T2, respectively, on beliefs and social support measures. Each regression includes controls as described in
Table 2. Column (3) reports results from an OLS regression based on Equation 2 and shows ITT estimates on maternal time investment.
Column (4) reports results from from an OLS regression based on Equation 3 (which is augmented with the mediators of interest and child
development skills at baseline) and shows treatment effects on maternal time investment. Columns (5) and (6) report the mediating
contribution of each mechanism for T1 and T2, respectively: the direct effect of T1 is calculated by dividing the coefficient reported in
Column (4) by the coefficient reported in Column (3). The mediation effects are calculated by multiplying each coefficient from Column 1 (2)
with the corresponding coefficient in Clumn 4 and by dividing this number by the coefficient on T1 (T2). The number is then normalized to
100 and reported in percentage (%). In the bottom panel we report the Oster bias-adjusted β to test if the coefficients on the mediators
change based on the inclusion of observed controls (Oster 2019).
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Table 7: Heterogeneous treatment effect

(1) (2) (3) (4) (5) (6) (7)
T1 T2 T1XBaseline T2XBaseline Baseline t-test Obs

characteristic characteristic characteristic (3) = (4)

Child age 0.577 0.522 -0.011 -0.007 -0.003 0.618 855
(0.430) (0.366) (0.009) (0.008) (0.007)

Child gender 0.063 0.262** -0.007 -0.102 0.113 0.504 855
(0.116) (0.099) (0.184) (0.164) (0.144)

Caregiver age -0.247 -0.046 0.009 0.008 -0.015 0.909 855
(0.432) (0.419) (0.013) (0.012) (0.009)

Mother has primary education 0.039 0.185** 0.070 0.082 0.012 0.952 855
(0.078) (0.069) (0.193) (0.150) (0.114)

Asset index > median 0.184* 0.470*** -0.238 -0.501*** 0.321** 0.071 855
(0.107) (0.112) (0.170) (0.175) (0.149)

Note: the table shows estimates of heterogeneous treatment effects on maternal time investment. The sample includes
mothers surveyed at baseline and endline. Each row shows results from an OLS regression based on Equation 2 and
includes also an interaction term between each treatment dummy (T1 and T2) and the following variables measured at
baseline: child age, child gender, mother’s age, mother’s education level (defined as a binary variable equal to 1 if the mother
has at least primary education and 0 otherwise), and a dummy equal to 1 if the mother has an asset index greater than the
median. All regressions control for the dependent variable at baseline, the total number of children in the household, and the
caregiver’s marital status. All regressions include strata fixed effects. The dependent variables is the maternal time
investment aggregate index (defined in Appendix section A3). T1 is a dummy variable equal to 1 if the respondent
participated in the information treatment group. T2 is a dummy variable equal to 1 if the respondent participated in the
information and feedback treatment group. Columns 1 (2) report the T1 (T2) effects. Columns 3 (4) report coefficients on the
interaction between the T1 (t2) dummy and each baseline variable as described above . Column 5 reports coefficients on
each baseline variable. Column 6 reports p-values from a t-test on the equality of means between coefficients reported in
Columns 3 and 4. Column 7 reports the number of observations. *p <10%, **p <5%, ***p <1%.
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A Appendix

A1 Description of the intervention

Video screening. As discussed in Section 2, we designed two videos that have been screened to two
distinct treatment groups. The control group was offered to watch a placebo video on agricultural prac-
tices related to Rwanda. The videos have been screened only once to all parents. During the baseline
data collection in May 2018 we gave to each parent an invitation to the video screening (see Figure A1).
Invited parents were expected to show up at an indicated location within the community on a specific
day and time to watch the video. The invite indeed included the specific date, time and location where
the screening would take place. Also parents in the control group received the invitation. At the end of
the video screening the facilitator started a group-discussion with the parents to discuss about the key
messages of the video. The duration of the first video was nine minutes and the duration of the second
video was 16 minutes. The follow-up group discussion lasted approximately 30 to 60 minutes depend-
ing on the village. Therefore in total the intervention lasted approximately 45 minutes to one hour. The
videos costed $11 per parent.

Facilitators. The facilitators were recruited through an open call application organized by Save the
Children Rwanda. We hired the facilitators that successfully passed three rounds of tests: (i) written test,
(ii) group discussions in English, and (iii) one-to-one interview in Kinyarwanda. Facilitators received
one day of training. The training included also guidelines on how to set up the video screening on a
laptop in the location and on how to conduct a group-discussion on the key topics. Facilitators were paid
$37 a day. A supervising facilitator was recruited for the team (composed in total by 4 people). She
received the same training of one day but was paid $48 a day. All facilitators also received a notebook
to be used to note the impressions they collected about the video screening and the group discussion.
A fieldwork supervisor from the research team also implemented three spot checks on the facilitators
during the intervention.

Figure A1: Video screening invite
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A2 Data and sampling

The intervention was evaluated using a cluster-randomized controlled trial with a control group and
two treatment arms implemented in the Western Province in the Ngororero district. Rwanda is divided
in five provinces, 30 districts, 416 sectors, 2148 cells and approximately 14837 villages. Provinces
have a minimum of 3 districts (Kigali city) to a maximum of 8 districts (Southern province). The
Western Province includes 7 districts. One of these is Ngororero, which includes 13 sectors. For each
sector there are 6 cells. For each cell there are around 4 to 5 villages (National Institute of Statistics of
Rwanda 2018). The sample includes 9 sectors within the Ngororero district, 27 cells and 80 villages.
It includes families that have been part of a study that evaluated the impact of a parenting programme
(First Steps) implemented in Rwanda in 2015.23 First Steps was randomized at the sector level into
three different arms: i) Light Treatment; ii) Full Treatment; iii) Control group. To assign the treatment
arms of this study evenly across sectors (i.e., the randomization unit of First Steps), we randomized the
video intervention at the village level and stratified at the cell level. The intervention was then randomly
assigned, within each cell, to three villages that are part of a cell. In each cell, one village was assigned
to the placebo group, another village to the information treatment group (T1) and the third village to
the information and feedback treatment group (T2). Figure A2 shows the randomization tree of the
intervention.

The First Steps control group was supposed to receive the parenting programme after the endline data
collection in September 2016. However due to implementation issues, parents in these villages did not
participate. During the design phase of this study we were not aware of these implementation issues
and hence assumed that all families that were part of the First Steps study participated in First Steps.
Therefore, it is for this unforeseen event that the sample on which we perform our main analysis includes
only households from villages that received First Steps and drops the villages that were part of the control
group in First Steps. Therefore the analytical sample used in this study includes 6 sectors, 18 cells and
54 villages. The fact that we use this reduced sample for our main analysis may have had statistical
power implications. We discuss about ex-post power calculations in Appendix Section F1.

23 See Justino et al. (2022) for a detailed description of the programme and the study.
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Figure A2: Randomization tree of the intervention

Note: the figure shows the randomization of the intervention.

A3 Tools and variable construction

Parental investments

Parental time investment. We collected detailed data on the home environment and parents practices
and behaviours. We used the Home Observation for Measurement of the Environment - Short Form
(HOME-SF) tool adapted for the Rwanda context. The HOME-SF questionnaire was originally devel-
oped and later modified by Bradley and Caldwell (1977).

The questionnaire includes questions about primary caregivers’ time investments in activities they en-
gage with their child. In particular, the principal caregiver reports on whether she interacted with her
child in the past week on a set of activities. In most cases (88 percent), these questions were answered
by the mother, who answered questions for herself and also on behalf of her husband. In 8 percent of
the cases, the principal caregiver was the father. In approximately 5 percent of the cases, the principal
caregiver was neither the mother nor the father.24

The caregiver was asked to report about the frequency of interactions with the child across fifteen ac-
tivities, including (i) positive discipline activities, such as praising, appreciation, and soothing when the
child is upset; (ii) learning/play activities, such as playing, singing, and reading picture books; and (iii)
negative discipline activities, such as criticizing, threatening, hitting, pushing and spanking the child.
Two questions, (1) do you shout at your child and (2) do you hit your child, were reverse coded.

24 Due to time and budget constraints, these caregivers were asked to report only on their activities, and not on those of the
mother or the father of the child.

3



For each set of these three groups of activities, we created an area index by first summing the activities
within each domain and then calculating standardized area indexes for each domain by subtracting the
control group mean and dividing it by the control group standard deviation of the relevant survey wave.
To test for multiple hypotheses, we also constructed an aggregate index by summing all activities and
then standardized it. We also examined each activity as single outcomes and in order to do this we
standardized each answer against the control group. The resulting indicator is defined as maternal time
investment. This measure is constructed using observations corresponding to the mother when she
is the respondent. As mentioned a small fraction of principal caregivers were fathers and we have
corresponding observations on the activities they engaged with their child. As discussed above, each
respondent is also asked to report on her partner time investment but we preferred not to use these
reported measures as our main estimates. Results using these measures do not however change and are
available upon request.

We studied these outcomes also as single standardized outcomes. The standardized scores were calcu-
lated by subtracting the control group mean of answers for each activity in each survey wave, and then
dividing by the standard deviation of the control group.

Reading and play material in the home environment. We collected data also on the presence of
children related reading material at home. In particular we asked whether story, pictures or colored
books were present in the household. We asked also about the presence of toys and materials a child
plays with at home. In particular we asked whether the child played with homemade and shop toys, with
objects in or outside the household, with drawing material, puzzles, color, size and counting games. For
each item we calculated a standardized score with respect to the control group in the relevant survey
wave. We also calculated an average aggregate index by summing the answers to each question and then
standardizing it against the control group.

Parental beliefs

Self-efficacy beliefs. We collected parental self-efficacy measures administering the Tool to Measure
Parenting Self-Efficacy(TOPSE) (Kendall and Bloomfield 2005). In this questionnaire the respondent
was asked to provide answers about self-efficacy statements using a scale from 1 (disagree a lot) to
5 (agree a lot) across eight different dimensions: (i) emotion and affection; (ii) play and enjoyment,
(iii) empathy and understanding; (iv) control; (v) discipline and setting boundaries; (vi) pressures; (vii)
self-acceptance; and (viii) learning and knowledge.

The enumerators were trained to read the following statement out loud before administering this ques-
tion: ‘The following section is about section 1 (emotion and affection). Using the scale below, please
enter in the boxes how much you agree with each statement. The scale ranges from 1 (completely dis-
agree) to 5 (completely agree). You may use any number between 1 and 5. Please answer all statements.’
The enumerator asked for example: "Can you point on the scale how much do you agree from 1 to 5
with the statement "I can show my child I love her"?" (this statement is taken from the first question of
the section "emotion and affection").

For each dimension we created an area summary index calculated as the sum of each single statement
within each domain. We then standardized this index by subtracting the control group mean and dividing
it by the control group standard deviation of the relevant survey wave. To test for multiple hypotheses,
we also constructed an average aggregate index by taking the average of each area index and then
standardized it. We also examined each answer to the statements as single outcomes and in order to do
this we standardized each answer against the control group.

Knowledge beliefs. Parental knowledge beliefs are examined along two dimensions: behavioural and
socioemotional child-related practices and child development. Each answer is solicited as a dummy
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equal to 1 if the parent agrees, and 0 otherwise. The enumerators were trained to read the following
statement before administering each question: ‘Do you agree with the following statement related to
behaviour and socioemotional practices?’. The enumerators asked for example: ‘Children should be
quiet all the time’ or ‘children don’t notice or hear when harsh words are shared between parents or
when parents fight’. We reverse coded all negative statements. We constructed two indexes over the
two dimensions by summing the answers within each domain. Each index and all responses within each
domain were standardized against the control group. We also constructed an aggregate average index
by first summing all responses in each of the two domains and then standardizing it against the control
group.

Perceived social support

We investigate the effect of the video screenings on some dimensions of perceived social support within
the community. In particular we asked questions on whether parents received support by people in the
community, whether they joined together to address a problem, whether there is trust in the community
and whether the parent is an active member of a community group. As for the other outcomes we
investigate each question individually standardizing them against the control group and also by creating
an average aggregate index by summing the answers to each questions.
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B Attrition

We tested for differential attrition in the endline survey. At endline, the attrition rate of caregivers was
3 percent. This attrition rate is well below the rates found in early child development programmes in
Sub-Saharan Africa (Britto et al. 2017). Most of the families not found at endline moved away (46
families out of 1,525). This can generate two potential biases. First, selection bias may occur if across
intervention groups those families who moved away have some common observable and unobservable
characteristics related to parenting practices or household characteristics. Second, results may be biased
if there is a higher likelihood of dropping out from the sample in specific intervention arms in relation
to the other arms. To address these potential biases, we tested for whether attrition rates are balanced by
treatment status.

The dependent variable in Appendix Table B1 is defined as 1 if the child dropped out at endline. We
included in the specification T1 and T2 treatment dummies, child and household characteristics, and
interacted each characteristic with the treatment dummies. In particular, we included child age and
gender, caregiver age, a binary indicator for whether the caregiver completed at least primary education,
whether the respondent is married, number of children in the household and a household asset index.
The results in Table B1 indicate that families in T1 and married mothers were more likely to drop out
at endline. The joint F-test of interactions with T1 is suggestive of the existence of some differences in
the characteristics of caregivers who drop out of the sample at endline. To note that when we estimate
the same model on the full sample (that includes also fathers) there is no evidence of such differential
attrition (results available upon request).

To further account for potential differential attrition across treatment groups, we calculate treatment
effects using inverse probability weighting (IPW), where the weights are calculated as the predicted
probability of being in the endline sample based on the available baseline controls (Robins et al. 1994).
This allows to adjust for any attrition bias determined by unobservable characteristics. First, logistic
regressions are estimated to obtain the predicted probabilities of remaining at endline. We use as re-
gressors the variables at baseline that are included as controls in our main specifications. Second, the
predicted probabilities are then used as weights in the estimation of the treatment effects, so that a larger
weight is given to individuals who are more likely to drop out from the sample as a result of attrition or
survey wave non response (Doyle 2020). The results in Appendix Table B2 are consistent with the main
findings of the paper. These results reassure us that selection bias caused by attrition is unlikely to affect
substantially the validity of the results presented in the paper.
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Table B1: Attrition test

Test across groups Test by characteristics
β (SE) β (SE)

Information treatment (T1) 0.004 (0.021) -0.425** (0.209)
Information and feedback treatment (T2) 0.013 (0.023) 0.197 (0.204)
Child age -0.003 (0.002)
Child is a girl -0.002 (0.033)
Caregiver age -0.002 (0.003)
Caregiver has at least primary education -0.003 (0.030)
Caregiver is married -0.108** (0.045)
Number of children in the HH 0.008 (0.011)
HH asset index -0.002 (0.007)
Participation in other ECD programmes -0.044 (0.032)

Interactions: T1 × characteristics
T1 × Child age 0.003 (0.004)
T1 × Child is a girl 0.061 (0.044)
T1 × Caregiver age 0.003 (0.004)
T1 × Caregiver has at least primary education -0.053 (0.042)
T1 × Caregiver is married 0.219*** (0.056)
T1 × Number of children in the HH -0.017 (0.017)
T1 × HH asset index 0.001 (0.015)
T1 × Participation in other ECD programmes 0.001 (0.050)

Interactions: T2 × characteristics
T2 × Child age -0.003 (0.003)
T2 × Child is a girl 0.024 (0.042)
T2 × Caregiver age -0.005 (0.004)
T2 × Caregiver has at least primary education -0.034 (0.052)
T2 × Caregiver is married 0.143** (0.068)
T2 × Number of children in the HH -0.003 (0.020)
T2 × HH asset index -0.014 (0.010)
T2 × Participation in other ECD programmes 0.022 (0.042)

Joint F-test of Interactions (p-value)
With T1 0.004
With T2 0.155

Observations 1335 1335

Note: the table presents the test on differential attrition at endline. The sample includes mothers surveyed in the baseline
survey (May 2018) and in the end-line survey (October 2018). All estimates show results from OLS regressions. The
dependent variable (mother lost at end-line) is defined as 1 if the observation at endline is missing, and 0 otherwise.
Regressions in columns 1 includes as independent variable the information treatment (T1) dummy defined as equal to 1 if the
respondent participated in the information treatment group; the information and feedback dummy is defined as equal to 1 if the
respondent participated in the information and feedback treatment group. Regression in columns 3 include also the following
controls: the baseline values of child age and gender, the primary caregiver age and education, binary indicators for whether
the mother and the father completed at least primary education, whether the respondent is married, number of children in the
household, an asset index which include a number of household assets, whether children are now enrolled in pre-primary
school and if parents participated in other parenting programs. Regression in column 3 include also the interactions terms
between the T1 and T2 dummies and each of the control variables. Robust standard errors in parenthesis clustered at the
village level are presented in Column (2) and (4). Joint F-test of interaction terms is an F-test - for each treatment arm - of the
interaction between the treatment arm and the control variables at baseline. Observations are presented at the bottom of the
table. *p <10%, **p <5%, ***p <1%.
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Table B2: IPW for attrition

(1) (2) (3) (4) (5) (6)
T1 Unadj T2 Unadj T1=T2

β/SE p-value β/SE p-value p-value Obs

Average aggregate index
Time investment 0.056 0.350 0.213 0.000 0.006 855

(0.059) (0.054)
Reading and play material 0.160 0.195 0.094 0.432 0.601 855

(0.122) (0.118)
PSE beliefs -0.047 0.725 0.013 0.906 0.631 855

(0.133) (0.112)
Knowledge beliefs 0.112 0.082 0.078 0.251 0.598 855

(0.063) (0.067)
Social support 0.128 0.098 0.149 0.096 0.791 855

(0.076) (0.088)

Note: the table reports treatment effects on all outcomes using inverse probability
weighting. Each row shows results from a regression. The dependent variables are
indicated in rows. The sample includes mothers surveyed at baseline and endline. All
estimates show results from OLS regressions based on equation 2. The dependent
variables are standardized to be mean 0 and SD 1 in the control group, with positive values
associated with more favourable outcomes (see Appendix A3 for a detailed description of
the variables). All estimates are IPW estimations. The weights are calculated as the
predicted probability of being in the endline sample based on the available baseline
outcomes and controls. The weighting procedure is described in Appendix B. Column (1)
and (3) present the ITT estimate of the information treatment (T1) and of the information
and feedback treatment(T2), respectively. Standard errors (in parenthesis) are clustered at
the level of randomization (village level). Inference is implemented using two tailed
p-values which are presented in column (2) and (4) for each treatment arm. Column (5)
reports a t-test of equality of means of T1 and T2 coefficients. Column (6) reports the
number of observations.
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C Balance checks

C1 Testing imbalance

As shown in Table 1, we observe that some domains of maternal self-efficacy measures along with the
caregiver’s marital status, are not balanced at baseline. To account for these unbalances at baseline, we
estimated a model in which we included the full set of control variables and the outcomes at baseline,
demeaned and interacted with the treatment indicators (Baranov, Bhalotra, et al. 2020). The interaction
with the treatment variable allows for differing impacts of these characteristics on outcomes. We esti-
mated this model for all the outcomes examined in the paper. Table C1 shows results that are consistent
with the main results discussed in Section 7.

C2 IPW and AIPW estimates

To further account for the unbalances observed in some of the indicators and in general to provide ad-
ditional robustness checks for all outcomes, we estimated models using inverse probability weighting
(Cattaneo 2010). These models adjust for any difference in the pre-treatment variables if their distribu-
tion varies across treatment statuses (Imbens and Wooldridge 2009). We estimate the probability that an
individual receives a given treatment (using a logit model) on the imbalanced variables shown in Table
1. These include the PSE measures at baseline and the imbalanced control variable (caregiver’s marital
status). In other words, we estimate a treatment model where the treatment status is the dependent vari-
able regressed on the imbalanced outcome at baseline and the imbalanced control variable at baseline.
We use the predictions from this estimated model to calculate the weights. These weights correspond to
the inverse of the estimated probability that individual i receives a given treatment conditional on pre-
treatment characteristics (Emsley et al. 2008). We then estimate our outcome model using the calculated
weights from the treatment model. This outcome model gives less weights to the observations that in
the T1 or T2 group show imbalance (e.g., with a higher PSE belief) and, at the same time, attribute more
weight to the observations in the control group with the opposite characteristics (e.g., lower PSE belief).
Results using the inverse probability weighting estimator are presented in Panel A of Appendix Table
C2 and are consistent with our main findings.

As a further robustness check, we also estimated the average treatment effect by augmented inverse-
probability weighting (AIPW). We estimate a treatment model as in the inverse probability weighting
above. In addition, we also present an outcome model with the outcomes of interest as dependent
variables and as covariates the treatment group along with the usual set of control variables used in the
main regression. The IPW estimators rely on the correct specification of both the outcome model and
of the treatment model (both in terms of the functional form and of the covariates included). As we
do not know whether our model is correctly specified, we also use an Augmented Inverse Probability
Weighted (AIPW) estimator which has the double-robust property. This model uses an augmentation
term in the outcome model to correct the estimator in case the treatment model is misspecified (Cattaneo
2010). The results in Panel B of Appendix Table C2 are also consistent with our main findings. As
maternal self-efficacy beliefs showed imbalances at baseline, we present the IPW and AIPW estimates
for the specific sub-domains of these outcomes. Appendix Table C3 are in general consistent with the
OLS estimates.
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Table C1: Testing for imbalance

(1) (2) (3) (4) (5) (6)
T1 Unadj T2 Unadj T1=T2

β/SE p-value β/SE p-value p-value Obs

Average aggregate index
Time investment 0.031 0.596 0.199 0.001 0.005 855

(0.058) (0.054)
Reading and play material 0.114 0.331 0.064 0.570 0.672 855

(0.116) (0.112)
PSE beliefs -0.059 0.638 0.001 0.990 0.608 855

(0.125) (0.105)
Knowledge beliefs 0.089 0.156 0.063 0.341 0.692 855

(0.062) (0.066)
Social support 0.134 0.080 0.160 0.069 0.741 855

(0.075) (0.086)

Note: the table reports treatment effects on all outcomes controlling for baseline
imbalance. Each row shows results from a regression. The dependent variables are
indicated in rows. The sample includes mothers surveyed at baseline and endline. All
estimates show results from OLS regressions based on equation 2. The dependent
variables are standardized to be mean 0 and SD 1 in the control group, with positive values
associated with more favourable outcomes (see Appendix A3 for a detailed description of
the variables). Each regression includes controls as described in Table 2. The specification
includes the full set of baseline characteristics demeaned and interacted with the treatment
variables. These are the baseline values of the dependent variables, child age and gender,
mother’s age, a binary indicator for whether the mother completed at least primary
education, whether the respondent is married, the number of children in the household, an
asset index, and whether the caregiver participated in other ECD programmes. Column (1)
and (3) present the ITT estimate of the information treatment group (T1) and of the
information and feedback treatment group (T2), respectively. Standard errors (in
parentheses) are clustered at the level of randomization (village level). Inference is
implemented using two tailed p-values reported in column (2) and (4) for each treatment
arm. Column (5) reports a t-test of equality of means of T1 and T2 coefficients. Column (6)
reports the number of observations.
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Table C2: IPW and AIPW

(1) (2) (3) (4) (5) (6)
T1 Unadj T2 Unadj T1=T2

β/SE p-value β/SE p-value p-value Obs

Panel A: IPW
Time investment 0.034 0.671 0.199 0.009 0.034 855

(0.081) (0.077)
Reading and play material 0.100 0.215 0.038 0.644 0.478 855

(0.081) (0.083)
PSE beliefs -0.074 0.406 0.006 0.941 0.373 855

(0.089) (0.080)
Knowledge beliefs 0.104 0.203 0.103 0.179 0.990 855

(0.082) (0.077)
Social support 0.126 0.122 0.161 0.049 0.670 855

(0.081) (0.082)
Panel B: AIPW
Time investment 0.056 0.493 0.231 0.002 0.024 855

(0.081) (0.076)
Reading and play material 0.116 0.149 0.051 0.536 0.458 855

(0.080) (0.083)
PSE beliefs -0.066 0.461 0.011 0.885 0.394 855

(0.089) (0.079)
Knowledge beliefs 0.092 0.263 0.087 0.251 0.950 855

(0.082) (0.076)
Social support 0.152 0.056 0.156 0.052 0.960 855

(0.080) (0.081)

Note: the table reports the treatment effects on all outcomes using inverse probability
weighting. Each row shows results from a regression. The dependent variables are
indicated in rows. The sample includes mothers surveyed at baseline and endline. All
estimates show results from OLS regressions based on equation 2. The dependent
variables are standardized to be mean 0 and SD 1 in the control group, with positive values
associated with more favourable outcomes (see Appendix A3 for a detailed description of
the variables). In Panel A, all estimates are IPW estimations. In Panel B, all estimates are
AIPW estimations with its doubly robust property. The treatment model controls for the
baseline values of the outcome of interest and the imbalanced baseline covariates as
described in Section C2. The outcome model, in AIPW , includes also controls as
described in Table 2. Column (1) and (3) present the ITT estimate of the information
treatment group (T1) and of the information and feedback treatment group (T2),
respectively. Standard errors (in parenthesis) are clustered at the level of randomization
(village level). Inference is implemented using two tailed p-values which are presented in
column (2) and (4) for each treatment arm. Column (5) reports a t-test of equality of
means of T1 and T2 coefficients. Column (6) reports the number of observations.
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Table C3: IPW and AIPW PSE beliefs

(1) (2) (3) (4) (5) (6)
T1 Unadj T2 Unadj T1=T2

β/SE p-value β/SE p-value p-value Obs

Panel A: IPW
Average aggregate index -0.074 0.406 0.006 0.941 0.373 855

(0.089) (0.080)
Emotions -0.118 0.204 -0.067 0.412 0.596 855

(0.093) (0.082)
Play -0.049 0.579 -0.065 0.406 0.860 855

(0.089) (0.078)
Empathy -0.112 0.205 -0.053 0.513 0.506 855

(0.088) (0.081)
Control 0.026 0.739 0.068 0.385 0.568 855

(0.078) (0.079)
Discipline -0.004 0.968 0.036 0.659 0.655 855

(0.088) (0.081)
Pressure -0.035 0.683 0.049 0.543 0.324 855

(0.085) (0.080)
Self acceptance -0.135 0.133 0.019 0.812 0.092 855

(0.090) (0.081)
Learning -0.006 0.947 0.110 0.176 0.182 855

(0.087) (0.081)
Panel B: AIPW
Average aggregate index -0.066 0.461 0.011 0.885 0.394 855

(0.089) (0.079)
Emotions -0.107 0.256 -0.066 0.418 0.677 855

(0.094) (0.082)
Play -0.045 0.611 -0.061 0.422 0.858 855

(0.089) (0.076)
Empathy -0.107 0.226 -0.053 0.505 0.545 855

(0.088) (0.080)
Control 0.050 0.518 0.090 0.244 0.587 855

(0.077) (0.077)
Discipline -0.006 0.943 0.038 0.639 0.618 855

(0.088) (0.080)
Pressure -0.021 0.809 0.053 0.508 0.389 855

(0.085) (0.081)
Self acceptance -0.134 0.134 0.017 0.835 0.100 855

(0.089) (0.080)
Learning 0.004 0.966 0.112 0.163 0.214 855

(0.086) (0.080)

Note: each row shows results from a regression. The dependent variables are indicated
in rows. The sample includes mothers surveyed at baseline and endline. All estimates
show results from OLS regressions based on equation 2.The dependent variables are
standardized to be mean 0 and SD 1 in the control group, with positive values associated
with more favourable outcomes (see Appendix A3 for a detailed description of the
variables). In Panel A, all estimates are IPW estimations. In Panel B, all estimates are
AIPW estimations with its doubly robust property. The treatment model controls for the
baseline values of the outcome of interest and the imbalanced baseline covariates as
described in Section C2. The outcome model, in AIPW, includes also controls as
described in Table 2. Column (1) and (3) present the ITT estimate of the information
treatment group (T1) and of the information and feedback treatment group (T2),
respectively. Standard errors (in parenthesis) are clustered at the level of randomization
(village level). Inference is implemented using two tailed p-values which are presented in
column (2) and (4) for each treatment arm. Column (5) reports a t-test of equality of
means of T1 and T2 coefficients. Column (6) reports the number of observations.
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D Weighted mean index

Our main estimates show results obtained using the mean index of the parenting outcomes constructed
as unweighted mean indices. This implies that each dimension or activity is given the same weight in the
index. Following Anderson (2008), we also estimated our models using an inverse co-variance weighted
index. Considering a group of different outcomes, this procedure assigns less weights to the outcomes
within the group which are highly correlated, while it rewards new information by giving a higher weight
to outcomes that are less correlated within the same group. The weight for each outcome is the sum of
the inverted covariance matrix that includes all outcomes in the group considered. Results in Appendix
Table D1 are largely consistent with the main estimates. We observe that the effect of the information
treatment (T1) on maternal time investment aggregate index is now larger and significant (0.11 SD).
Although the inverse co-variance weighted index has some merit, most of the existing literature has
shown a preference towards using the unweighted mean index because the statistical procedure used
to assign the weights is not yet conclusive (Glennerster and Takavarasha 2013). Therefore, our main
estimates use the unweighted mean index (Kling et al. 2007) and we presented the weighted estimates
here for completeness and comparison.

Table D1: Weighted mean index

(1) (2) (3) (4) (5) (6)
T1 Unadj T2 Unadj T1=T2

β/SE p-value β/SE p-value p-value Obs

Average aggregate index
Time investment 0.111 0.082 0.187 0.002 0.204 855

(0.062) (0.056)
Reading and play material 0.161 0.135 0.070 0.480 0.358 855

(0.106) (0.099)
PSE beliefs -0.039 0.753 0.028 0.794 0.589 855

(0.124) (0.107)
Knowledge beliefs 0.065 0.282 0.087 0.186 0.718 855

(0.060) (0.065)
Social support 0.139 0.076 0.151 0.088 0.877 855

(0.077) (0.087)

Note: the table presents the treatment effects on all outcomes constructed as weighted
mean index. Each row shows results from a regression. The dependent variables are
indicated in rows. The sample includes mothers surveyed at baseline and endline. All
estimates show results from OLS regressions based on equation 2. The dependent
variables are standardized to be mean 0 and SD 1 in the control group, with positive values
associated with more favourable outcomes (see Appendix A3 for a detailed description of
the variables). The dependent variables are weighted mean indexes. The weighting
procedure assigns less weights to the components of an outcome which are highly
correlated, while it rewards new information by giving a higher weight to components of an
outcome that are less correlated within the same group. A full description of the
construction of the outcomes is in Section 5 and in Appendix A3. The weighting procedure
is described in Appendix D. Column (1) and (3) present the ITT estimate of the information
treatment group (T1) and of the information and feedback treatment group (T2),
respectively. Standard errors (in parenthesis) are clustered at the level of randomization
(village level). Inference is implemented using two tailed p-values which are presented in
column (2) and (4) for each treatment arm. Column (5) reports a t-test of equality of means
of T1 and T2 coefficients. Column (6) reports the number of observations.
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E Robustness to the inclusion of control variables

Table E1 presents estimates of the effect of the treatments using the post-double selection LASSO
(PDSL) procedure (Tibshirani 1996). The PDSL procedure provides a method for model selection in
the presence of a large number of control variables. We use the LASSO machine learning technique to
employ, among all the possible models, the specification which gives us the best predictions (Tibshirani
1996; Hastie et al. 2015).

Results in Table E1 show the ITT estimate on all measures of interest when using the selection of control
variables chosen by LASSO. Results are consistent to our main ones.

Table E1: ITT effect on outcomes and mechanisms with LASSO control variables

(1) (2) (3) (4) (5) (6)
T1 Unadj T2 Unadj T1=T2

β/SE p-value β/SE p-value p-value Obs

Average aggregate index
Time investment 0.065 0.283 0.221 0.000 0.009 855

(0.060) (0.057)
Reading and play material 0.159 0.211 0.088 0.452 0.563 855

(0.126) (0.116)
PSE beliefs -0.059 0.664 0.007 0.946 0.601 855

(0.134) (0.108)
Knowledge beliefs 0.107 0.089 0.058 0.382 0.469 855

(0.062) (0.066)
Social support 0.147 0.059 0.179 0.040 0.695 855

(0.076) (0.085)

Note: the table presents the treatment effects on all outcomes. The estimated model
includes control variables selected using the post-double selection LASSO (PDSL)
procedure (Tibshirani 1996). The sample includes mothers surveyed at baseline and
endline. The dependent variables are standardized to be mean 0 and SD 1 in the control
group, with positive values associated with more favourable outcomes (see Appendix A3
for a detailed description of the variables).Robust standard errors (in parenthesis) are
clustered at the level of randomization (village level). Inference is implemented using two
tailed p-values which are presented in column (2) and (4) for each treatment arm. Column
(5) reports a t-test of equality of means of T1 and T2 coefficients. Column (6) reports the
number of observations. *p <10%, **p <5%, ***p <1%.

14



F Ex-post power calculations

An alternative explanation for small and mostly not significant treatment effects on some of the outcomes
(e.g. maternal self-efficacy beliefs) is the lack of statistical power. Moreover, the fact that we had to rely
on a smaller sample (i.e. that excludes the First Steps control group) may also affect power. Therefore,
for each outcome we calculated ex-post minimum detectable effect size (MDE) using realized sample
size and estimated standard errors. Specifically, we computed ex-post MDEs with 80% power at a
significance level of 5% as 2.8 x SE(β) (Haushofer and Shapiro 2016; McKenzie and Ozier 2019).
The results in Appendix Table F1 show that the study was not powered for some outcomes to detect
smaller changes. Because of this relatively low statistical power, we can pick up mostly relatively large
effects.

Table F1: Ex-post power calculation estimates

(1) (2) (3) (4) (5) (6) (7)
T1 s.e. (β) MDE T2 s.e. (β) MDE Obs

Average aggregate index
Time investment 0.057 0.058 0.164 0.209*** 0.055 0.153 855

Reading and play material 0.153 0.123 0.345 0.075 0.118 0.331 855

PSE beliefs -0.069 0.128 0.360 -0.006 0.108 0.302 855

Knowledge beliefs 0.099 0.064 0.178 0.078 0.068 0.190 855

Social support 0.136* 0.077 0.215 0.154* 0.088 0.246 855

Note: each row shows results from a regression. The dependent variables are indicated in rows.
The sample includes mothers surveyed in the endline survey (October 2018). All estimates show
results from OLS regressions based on equation 2.The dependent variables are standardized to
be mean 0 and SD 1 in the control group, with positive values associated with more favourable
outcomes (see Appendix A3 for a detailed description of the variables). Column (1) and (4) reports
respectively the T1 and T2 estimated coefficients and columns (2) and (5) report the estimated
standard errors. Column (3) and (6) show ex-post minimum detectable effect sizes (MDE) with
80% power at a significance level of 0.05 (MDE = 2.8 x SE(β)).
*p <10%, **p <5%, ***p <1%. Robust standard errors are clustered at the village level.
Observations are presented in the last column.
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G Appendix figures and tables

Table G1: PSE beliefs at baseline

Obs Mean Standard deviation Minimum Maximum

PSE beliefs 962 22.09 2.38 13 27
Emotion and affection 962 26.18 2.95 16 30
Play and enjoyment 962 25.53 3.32 10 30
Empathy and understanding 962 25.21 3.34 12 30
Control 962 21.87 3.52 9 30
Discipline and setting boundaries 962 24.35 3.60 9 30
Pressures 962 15.18 2.91 5 20
Self-acceptance 962 25.92 3.23 10 30
Learning and knowledge 962 12.46 1.96 5 15

Note: the table presents the summary statistics of the PSE beliefs outcomes. The sample includes mothers surveyed in the
baseline survey (May 2018). A full description of the construction of the outcomes is in Section 5 and in Appendix A3.
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Table G2: Maternal time investment - single outcomes

(1) (2) (3) (4) (5) (6) (7) (8)
T1 Unadj FWER&RI T2 Unadj FWER&RI T1=T2

β/SE p-value p-value β/SE p-value p-value p-value Obs

Time investment
Learning
Read books with the child -0.038 0.628 0.603 0.096 0.195 0.189 0.125 855

(0.077) (0.073)
Tell stories 0.044 0.619 0.615 0.150 0.051 0.039 0.196 855

(0.088) (0.075)
Sing songs -0.073 0.394 0.390 0.038 0.621 0.618 0.172 855

(0.085) (0.076)
Take child outside -0.022 0.762 0.763 0.066 0.304 0.282 0.286 855

(0.072) (0.064)
Play any simple game 0.044 0.487 0.477 0.129 0.058 0.067 0.189 855

(0.063) (0.066)
Teach alphabet -0.012 0.884 0.891 0.161 0.047 0.067 0.032 855

(0.078) (0.079)
Play counting games 0.006 0.947 0.939 0.111 0.125 0.137 0.235 855

(0.082) (0.071)
Made book in traditional material 0.032 0.702 0.694 0.042 0.622 0.624 0.923 855

(0.084) (0.084)
Positive discipline
Child misbehaves, explain what wrong 0.078 0.239 0.273 0.118 0.066 0.069 0.538 855

(0.065) (0.063)
Show affection -0.012 0.871 0.852 0.058 0.392 0.392 0.299 855

(0.073) (0.068)
Praised/encouraged the child 0.036 0.564 0.586 0.084 0.122 0.130 0.403 855

(0.061) (0.054)
Use rules to encourage the child -0.016 0.823 0.832 0.041 0.618 0.624 0.404 855

(0.072) (0.082)
Negative discipline
Speak negatively, yell and shout (reverse) 0.106 0.133 0.148 0.050 0.535 0.566 0.479 855

(0.069) (0.080)
Shake, spank and hit (reverse) -0.015 0.840 0.847 0.011 0.858 0.863 0.683 855

(0.076) (0.062)
Took away something child wanted (reverse) 0.152 0.058 0.051 0.028 0.676 0.675 0.109 855

Note: the table presents the treatment effects on maternal time investment. Each row shows results from a regression. The dependent
variables are indicated in rows.The sample includes mothers surveyed in the endline survey (October 2018). All estimates show results
from OLS regressions based on equation 2. The dependent variables are standardized to be mean 0 and SD 1 in the control group, with
positive values associated with more favourable outcomes (see Appendix A3 for a detailed description of the variables). Each regression
includes controls as described in Table 2. Column (1) and (4) present the ITT estimate of the information treatment group (T1) and of the
information and feedback treatment group (T2), respectively. Standard errors (in parenthesis) are clustered at the level of randomization
(village level). Inference is implemented using two tailed p-values which are presented in column (2) and (5) for each treatment arm.
Column (3) and (6) shows randomization inference p-values adjusted to control for the FWER (Young 2019). Column (7) shows a t-test
of equality of means of T1 and T2 coefficients. Column (8) reports the number of observations.
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