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Abstract

This dissertation is a collection of three distinct , but related , studies on
distance education. During the prolonged school closure due to the Covid -
19 pandemic, many children in rural Bangladesh were missing out on formal
education. What is more, these c hildren had limited access to distance
learning modalities such as online education, television, and radio. To
counteract this poor access, this dissertation used the widely accessible

modality of mobile phones to deliver remote learning to primary graders

with the help of their parents and study the efficacy of these interventions.

The first study employed a randomised experiment to assess the impact of
an over -the -phone learning support intervention (telementoring) among
primary school children and their mothers. During the 13  -week program,
volunteers provided this intervention over the phone to the children and

their mothers everyweek free of charge. Following the intervention, treated
children scored 40% higher in the targeted subjects on a standardised test
and the homeschooling involvement of treated mothers increased by 22
minutes per day (26%). One  -year later, the second endline was conducted
and it is evident that impacts on learning gains and homeschooling had
persisted. The impacts on learning are driven primarily by the direct
mentoring of children and to some extent also by the increased
homeschooling involvement of mothers. Academically weaker children and
households from lower socioeconomic backgrounds benefitted the most

from telementoring.

The second study delivered a set of audio lessons to primary school

students using the Interactive Voice Response (IVR) system of the mobile
phone platform. During the 15 -week program, parents could call a phone
number free of charge and listen to lessons w ith their child at any time of

the day. This intervention was implemented using a clustered randomised

design across three groups: Standard, Extended, and Control groups. It was

evident that this intervention improved the learning outcomes of children

by 31% and 32% in the Standard and Extend
Moreover, treated children exhibited a lower level of impulsiveness, fewer

behavioural difficulties, and a higher level of study time. Additionally,

parents ti me i n ho me sased. d-imdlly, thig interdergian | ncr e
helped to improve positive parenting by providing rural parents with

additional instruments to interact with their children and create a positive

learning environment in the household.



The third study provides causal evidence on the effect of the two
abovementioned educational interventions on the redistributive
preferences of children beneficiaries. At the end of each intervention,
children s preferences for equality and
three lab -in-the -field experiments. We find that treated and control children

have similar equality preference S, but treated children are significantly

more likely to redistribute candies from one child to the other child if the

two children had an unequal number of ¢  andies to start with. This study
provides evidence in favour of human social behaviour theories that
assume people s preferences also depend
environments, and interactions, in addition to genetics.
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CHAPTER 1 : INTRODUCTION



The Covid -19 pandemic has been disrupting the lives of billions of
people around the world in numerous aspects; schooling is one of them.
Schools were completely closed for at least a week in 198 out of 210

countries due to the pandemic; as of September 2022, the w orld median
closure period is 16 weeks (UNESCO, 2022 ). This mass school closure ha s
disproportionately affected the most vulnerable learners (Blainey &

Hannay, 2021 ; Contini et al., 2021 ; Engzell et al., 2021 ; Haelermans et al.,
2021 ; Major et al., 2020 ), due to the lack of parental support, connectivity

and equipment, and patrticipation in remote learning (Agostinelli et al.,
2020 ; Chetty et al., 2020 ; Moscoviz & Evans, 2022 ). Overall, this pandemic
has increased educational inequalities and exacerbated the pre -existing

crisis in the education sector (UNESCO, 2022 ).

Though the pandemic is not over yet, the world is moving toward the
recovery path and trying to mitigate the learning loss and other negative
consequences of mass school closures. The entire education sector
certainly needs substantial investmen t in pedagogy, infrastructure,
teachers' training, etc. to build back better. But most vulnerable and
extremely affected s tudents need immediate learning support both in
school and out of school to help make up the learning loss. One of the well -
demonstrat ed remedial educational interventions to reduce the learning
gap or loss is personalised teaching (Angrist et al., 2021 ), which can be an
effective tool in the present situation . Various forms of personali sed,
targeted instruction for a portion of the day by teachers (Jayachandran,
2014 ), teaching assistants  (Duflo et al., 20 20), tutors (Nickow et al., 2020 ),
volunteers (Ritter et al., 2006 ), or education technology (Carlana & La
Ferrara, 2021 ; Muralidharan et al., 2019 ) have been shown to be effective
for learning, especially for those who are at the bottom of the learning
distribution.

Howeve r, personalised teaching can be expensive given its
dependence on human resources. During the pandemic, less resource -
intensive  online tutoring became a popular intervention due to the
restrictions on face -to-face interactions. Some results of these interv entions
look promising, which provide support for their continued use after the
pandemic, especially given that they are cost -effective, and convenient for
both tutors and learners. A study in the USA by Kraftetal. (2022) finds that
online volunteer -based tutoring has a positive impact , and more

importantly , this program is significantly less expensive compared to face
to -face traditional tutoring. Likewise, in Italy , Carlana and La Ferrara (2021)



randomly assigned a group of school students to volunteer tutors and found

that the program significantly improved learning outcomes and aspirations.

In Spain , Gortazar et al. (2022) also found that online tutoring helped
students score 17% more on a standardised math test.

In low - and midd le-income countries, b asic mobile phones provide a
promising avenue  for delivering remote tutoring  due to their widespread
availability relative to other media (see Figure 1. 1). However, the
availability of technology is a necessary but not sufficient condition for
effective remote learning (Munoz -Najar et al., 2021 ). Access to technology
in the household can be effective for c hi
provide direct educational inputs (Asadullah & Bhattacharjee, 2022 ). While
many other factors that are critical for the effectiveness of a remote
learning intervention cannot be easily influenced, parental involvement and
educational investment can potentially be manipulated by an intervention.

Figure 1. 1. Household s @ccess to internet, radio, TV, and mobile phone
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©
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QU
a
20
0 .
Low income Lower middle income Upper middle income
Countries by income group
Notes: Data for internet access from https://globaldatalab.org/iwi/ , for radio, TV, and mobile, from

https://www.statcompiler.com/en/

Considering the widespread prevalence of mobile phones without
internet connectivity, in this dissertation, | provide designs and
implementation strategies for two educational interventions that can be
delivered using ba sic feature phones with the directinvolvement of parents
Specifically, 1 study the effectiveness of t hes e -t elcdmerventions on
the outcomes of children in the South -West part of Bangladesh.


https://globaldatalab.org/iwi/
https://www.statcompiler.com/en/

In Chapter 2 of this dissertation , | evaluate the impact of over -the -
phone mentoring and homeschooling support delivered by volunteers on
the learning outcomes of primary school children during school clo sures.
This telementoring intervention took place in late 2020 and cost only USD
20 per child for 13 weeks. | use a randomised controlled experiment in 200
villages. A total of 838 mother -child dyads participated in this experiment,
equally divided into th e treatment and control groups. The volunteer
mentors came from various public and private universities in Bangladesh.

Immediately following the intervention, treated children scored 0.68
Standard Deviation (SD) or 40% higher in a standardised test of the
targeted subjects, and the homeschooling involvement of treated mothers
increased by 22 minutes per day (26% or 0.64 SD). The impacts on learning
are driven primarily by the direct mentoring of children and to some extent
also by the increased homeschoolin g involvement of mothers. One-year
after the intervention ended, participants were reassessed when schools
briefly reopened. The impacts on learning gains and homeschooling
persisted. Academically weaker children and households from lower
socioeconomic backgrounds benefitted the most f rom telementoring.

The telementoring intervention was highly effective, but it may not be
easily scalable as it requires a high number of human resources. Therefore,
in Chapter 3 of this dissertation, | evaluate a 15 -week -long Interactive Voice
Response (IVR) based intervention that | developed to deliver a set of audio
lessons to primary school students. During the program period, parents
could call a specific phone number free of charge and listen to the lesson S
with their child at any time of the day. This flexible delivery method
addresses the resource constraints rural households typically face, such as
having only one phone in each household, uns table mobile networks, and
irregular electricity supply. Moreover, parents could schedule their time for
children s homeschooling with greater ease.

| implemented this IVR  -based intervention in a three -arm clustered
randomised design . The Standard group includes literacy and numeracy
lessons, while the Extended group includes leadership lessons in addition
to literacy and numeracy lessons. The Control group receives nothing. At
the end of the intervention, the learning outcomes of children improved by
0.60 SD or 31% and 0.63 SD or 32% in the Standard and Extended groups,
respectively. Moreover, treated children exhibited a lower level of
impulsiveness, behavioural difficulties, and a higher level of study.



Additionally, parents ti me i n homeschbadbpd2080y ofi ncr e a s
14% and 0.07 SD or 4% inthe Standard and Extended groups, respectively.
This intervention was especially beneficial for the students who were girls,
academically weaker, from the poorest strata of society and less educated
parents. This i ntervention cost about USD 28 per student, whichis a 2.18
SD improvement per USD 100 of spending for the Standard group and a
2.29 SD improvement for the Extended group.

The primary goal of these two interventions, telementoring and IVR -
based education service, was to reduce the potential learning loss that
children experienced due to the prolonged school closure and the lack of
resources and poor homeschooling support . However, | was also interested

to know the effect of such remedial educatio nal i nterventions on
distributive preferences. Proponents of human social behaviour theories
believe that people s preferences are depend

social environments and interaction, not exclusively on genetic causes

(Boyd & Richerson, 1988 ; Boyd et al., 2011 ; Fehr & Fischbacher, 2003 ;
Henrich et al., 2004 ). Furthermore , Cunha and Heckman (2007) highlight
that human acquires various cognitive and noncognitive skills at an early

age and investme nts during this period forms their personality. Hence, |
hypothesised that exposing children to remedial educational service s that

rely on altruism of other individuals or institutions m ay shape their
preferences for redistribution through expanding social interaction and
investment

To evaluate this hypothesis , | designed three behavioural

experiments and preregistered a separate analysis plan. At the end of each
intervention, | implemented these experiments besides collecting other
cognitive and noncognit  ive measures. In these experiments, children make

decisions as a spectator that affect the earnings of two other children. In
the first experiment, children chose between an equal (2:2) and unequal
(1:5) distribution of candies among two other anonymous ch ildren who

were the same gender and in the same grade level. In the second and third
experiments, children were required to redistribute an initially skewed
distribution (8:0) between two other anonymous children. Respondent
children were informed that one of the two other children having no candies

as they were unlucky and lost a fair coin toss in the second experiment and
they were sick and  could not participate in a game that provided candies in
the third experiment.



Results from these experiments are presented in Chapter 4 and
confirm that program participation affected
redistribution measured in the second and th ird experiments, but not their
preferences for equality measured in the first experiment. Treated children
in both studies are significantly more likely to distribute candies to the
unlucky child in the second experiment and the unwell child in the third
experiment. The extent to which they redistributed the candies was
generally greater for the unwell child than the unlucky child. Moreover,
treated children in the volunteer -based intervention ( telementoring )
redistributed more to the unlucky or unwell chil d than those who
participated in the technology -based intervention ( IVR-based education ).

In this dissertation, | have provided some evidence on using basic
mobile phones for educational purposes. These interventions are not only

effective in the cognitive domains but also successful

preference for redistribution. Though these interventions were
implemented during the Covid -19 pandemic, they have applications beyond

the pandemic given that educational disruptions at a smaller scale in many
low- and middle -income countries are common. Natural and human -
induced events that damage educational infrastructure and limit school
operations often create significant barriers to the learning of children. Also,

the size of out -of-school children is a real concern for many countries.
Therefore, expanding educational services and delivery modalities by using

feature phones in out -of-school and household settings could provide
extended learning opportunities for children. | hope this dissertation will

support other researchers to design and improve many future feature

phone -based services and assist policymakers to implement more informed

policies.

This dissertation is organised into five chapters. Following this
introductory chapter, the evaluation of the telementoring project is
presented in Chapter 2. Chapter 3 extends the low -tech remote learning
modalities by incorporating IVR. In this chapter, the impact of IVR -based
educational program s on the learning outcomes of primary graders is
evaluated. Chapter 4 presents the effect of receiving benefits from
educational programs on the distributive preferences of children. The final
Chapter 5, concludes.

chi

n



CHAPTER 2 : TELEMENTORING AND HOMESCHOOLING DURING
SCHOOL CLOSURES: A RANDOMISED EXPERIMENT IN RURAL
BANGLADESH

This trial is regist ered at the AEA RCT registry: AEARCTR -0006395 and the ethical
clearance was received from Monash University, Australia: project no. 25039. This project

has received funding from the Centre for Development Economics and Sustainability
(CDES), Monash Univers ity, Australia.



Abstract

Using a randomised experiment in 200 Bangladeshi villages, the impact of
an over -the -phone learning support intervention (telementoring) among

primary school children and their mothers during Covid -19 school closures
is evaluated . Following the intervention, treated childre n scored 40% higher
in the targeted subjects on a standardised test and the homeschooling

involvement of treated mothers increased by 22 minutes per day (26%).
One-year later, after schools briefly reopened, the second endline is
conducted and it is eviden t that impacts on learning gains and
homeschooling had persisted. The impacts on learning are driven primarily

by the direct mentoring of children and to some extent also by the
increased homeschooling involvement of mothers. Academically weaker
children a nd households from lower socioeconomic backgrounds benefitted
the most from telementoring that only cost USD 20 per child.

Keywords: Telementoring; Homeschooling; Covid -19; School closure;
Primary education; Randomised experiment; Rural Bangladesh



2.1 Intro duction

Educational disruptions in low - and middle -income countries are
ubiquitous. Natural and human -induced events often damage educational
infrastructure and limit school operations, creating significant barriers to
the learning of children worldwide. F or instance, the 2010 floods in Pakistan
affectedone -f i fth of the country s population, da
schools for months  (Fleet & Winthrop, 2010 ). Recurring natural disasters in
Bangladesh, such as floods and cyclones, force schools to shut down every
year (DSR, 2014 ). In Syria, 40% of school s have been severely damaged
and about 2.5 million children have been out of school since the conflict
beganin 2011 (UNICEF, 2021 ). In West Africa, the Ebola outbreak disrupted
the schooling of about 5 million children for nine consecutive months (World
Bank, 2015 ). Moreover, frequent political unrests and protests, such as
hartals , in India force schools to operate for nearly one -month shorter than
the minimum require  d to cover the yearly syllabus (ENS, 2019 ).

These pre-existing problems were exacerbated by the Covid -19
pandemic when about 1.5 billion students worldwide were affected by
partial or full closures of schools (UNESCO, 2022 ). School closures in many
countries lasted for over a full school year and about one -third of students,
primarily in low - and lower -middle -income countries, were unable to study
remotely due to the lack of digital con nectivity, devices, and effective
learning support at home (Azevedo et al.,, 2021 ; Bacher -Hicks et al., 2021 ;
Larsen et al., 2022 ; Parolin & Lee, 2021 ; UNESCO, 2022 ). As many children
in developing countries are first -generation learners, their parents usually
do not have the ability or confidence to support their learning at home
(Agostinelli et al., 2020 ; Banerjee & Duflo, 2006 ; Glewwe & Muralidharan,
2016 ; Hanushek & Woes smann, 2015 ). Thus, the pandemic has
disproportionately worsened the learning of these children and led to calls
for better leverage on low -cost and widely accessible technologies, such as
mobile phones, to improve educators engagenm
their parents (Muralidharan & Singh, 2021 ).

The study presented in this chapter evaluates the impact of a
multifaceted educational intervention that relied on basic feature mobile
phones for treatment delivery. To help with the learning of rural children at
home during the Covid -19 school closures, we engaged public university
students in Bangladesh as volunteers to provide learning support to primary
school children and their mothers through phone calls and text messages.



Children received weekly tutoring (30 minutes per se ssion) in  Mathematics
and English  two core subjects that Bangladeshi students struggle with the

most and mothers received homeschooling mentoring over the phone
(telementoring  hereafter ), which w as not otherwise available to them.
Support for mothers invol  ved structured guidance through weekly phone

calls and text messages to facilitate and improve homeschooling. An over -
the -phone intervention in Bangladesh was the most suitable option during

this period because about 95% of rural households have access to at least
one basic phone, while only 33% have internet access (UNICEF, 2019).
Bangladesh also had one of the longest and most restrictive school
shutdowns in the world, which lasted for 18 consecutiv e months.

We evaluate this intervention using a randomised controlled trial
implemented in 20 0 Bangladeshi villages. In the treatment group (419
households), mother -child dyads received weekly telementoring, while
those in the control group (419 households) did not receive any support.

Note that the control group had very little  access to alternat ive learning
opportunities, as online/over -the -phone teachings were unavailable , and
television and radio w ere very limited in rural areas. Furthermore, access
to private tutors was there but limited due to its cost. The intervention ran
for 13 weeks in la te 2020 when all schools were closed. One-month after
the intervention ended (in January 2021), we conducted standardised
learning assessments among children and structured  surveys among
mothers to evaluate the immediate impact. We then returned to the
participants one-year later (in December 2021) when schools briefly
reopened and conducted a second round of standardised learning
assessments and surveys to evaluate the medium -term impact. All learning
assessments and surveys were conducted face -to-face whe n social
distancing rules were relaxed by the government.

We find several important results. One-month after the intervention
ended (first endline), treated children scored 0.66 standard deviations (SD)
or 52% higher in English literacy and 0.56 SD or 33% higher in numeracy
relative to children in the control group. The positive impacts persisted one -
year after the intervention ended: 0.30 SD (19%) higher in English and 0.44
SD (20%) higher in numeracy. We also find positive spillovers on two other
core sub jects taught in Bangladeshi schools, Bangla and general
knowledge, which were not targeted by the intervention. At the first
endline, treated children scored 0.62 SD (37%) higher in Bangla literacy and
0.50 SD (22%) higher in general knowledge relative to the untreated
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children. What is particularly noteworthy is that the spillover impacts also

persisted. Treated children continued to score higher in Bangla ( 0.21 SD or
10%) and general knowledge (0.23 SD or 13%) one -year after the
intervention ended.  All th ese results are statistically significant at the 99
percent confidence intervals. These learning gains are remarkable and
highlight how brief learning support during crises especially when
alternative learning opportunities are unavailable can have lasting

benefits and be transformative for vulnerable children. We also find
considerabl e differences in impacts between academically weaker and
stronger children at the first endline, where the learning gain is larger for
children that were found to be academically weaker at baseline. However,

this heterogeneity disappears after one -year. In other respects, such as
gender and socioeconomic background, we do not observe any
heterogeneity in treatment effects.

We also find significant increase sin mothers daily time |
children for homeschooling an average of 22 minutes per day in the first
and 14 minutes per day in the second endline and activities regarding
playing and storytelling. Importantly, increased daily time input neither
crowded out mot hers i n-genératireg mativities norhadi n ¢ o me
any negative implications on their mental well -being and leisure. On
parenting perceptions, we find that negative parenting (such as frequent
punishments and coercive interaction) decreased, self -reported parenting
skills increased, confidence in homeschooling increased, and aspiratio ns
about children s educational attainment I nc
the intervention. Later, using a Marlowe -Crowne Social Desirability Scale,
we address potential experimenter demand effect concerns pertaining to
these subjective outcomes.

Although important findings on their own, positive impacts on
homeschooling involvement and parenting also contribute to our
understanding of the underlying mechani sms
outcomes were positively affected and persisted. Beyond thes e channels,
we investigate several other potential mechanisms for learning gains using
a survey conducted during the second endline. First, mothers in the

treat ment group reported t hat chil dren s
homeschooling, and children themselves be gan spending more time on
their homework from school. However, self -assisted studying, starting new

private tuition, increased tutoring input by existing tutors, etc., were not
affected by the treatment and, hence, are unlikely to be potential channels.

11



Second, as the second endline was conducted immediately after schools

briefly reopened, we al so surveyed-rdlamchers
activities. According to teachers, treated children appeared more attentive

during classroom teachings, but their interest and time commitment to

classwork, playing after school, and the ability to catch up and recover from

missed schoolwork were ike t hose in the <control group.
i nvol vement i n |l earning support and childr

appea r to have played important roles.

Our study contributes to the recent literature on the effectiveness of

di stance |l earning and mentoring i ntervent.i
outcomes during Covid -19. For instance, Angrist et al. (2022) show that
weekly phone calls and text messages from an NGO to parents of pri mary

school -aged children in Botswana, over five weeks, improved the learning

outcomes of children by 0.12 SD. In Brazil, nudges through text messages

significantly improved standardised test scores of high -school students by

0.19 SD (Lichand & Christen, 2021 ). Crawfurd et al. (2021)  find that fifteen -

minute weekly tutoring calls with children from their school teachers in

Sierra Leone increased  educational engagement by parents (0.31 SD) and

children (0.34 SD), but did not affect test scores. In the context of developed

countries, Carlana and La Ferrara (2021) find that a five -week tutoring

program via video -conferencing in Italy led to a 0.21 SD improvement in

mi ddl e school children s | eaHardieba. (2622)t c o me s .
find that the use of remote pe er mentoring had positive eff.
motivation, study  behaviour , and exam registration at a German university.

Our key contribution relative to these existing studies is that we show
volunteer -delivered learning support via basic mobile phones c an be
particularly effective in addressing learning losses in poor environments. As
more than a quarter of the adult population volunteers their time in many
countries, including Bangladesh, they provide a large reserve of manpower
in delivering low -cost s ervices to communities in need ( Islam et al., 2018 ).
As a result, our intervention only cost USD 20 2 per mother -child dyad, which
makes it scalable and policy -relevant. M ore broadly, our findings also
indicate that telementoring can be a potential remedy for learning
disruptions caused by other shocks, such as conflict, political unrest, natural

2 Total intervention cost of the project divided by the number of children participated in
the treatment group. This cost translates to 0.033 SD improvement in the learning
outcome per dollar spent. Conversion rate was USD 1 = 80 Bangladeshi Taka.
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disasters, teacher strikes, and teacher absenteeism, which many
developing cou ntries frequently encounter (Banerjee & Duflo, 2006 ;
Chaudhury et al., 2006 ; Islam, 2019 ). A further novelty of our study is that

we demonstrate both immediate and medium -term impacts of an
intervention that was implemented and evaluated amid the pandemic.
Importantly, all learning assessments and data collection were conducted

in person, as opposed to remote surveys or assessments conducted in most

recent studies , which allowed us to test a much broader range of skills.

Our study also sits within the broader literature on after -school
tutoring, remedying education, and targeted instructions (Banerjee et al.,
2007 ; Duflo et al.,, 2020 ; Eble et al., 2021 ). In-person tutoring, with or
without fees, is highly effective in improving learning outcomes (Carr &
Wang, 2018 ; Islam & Ruthbah, 2020 ; Nickow et al., 2020 ). Specifically, one -
on-one or small -group tutoring is particularly beneficial fo r students that
struggle (Ander et al., 2016 ). The reason is that it allows the educator to
target instruction and teach at the right level (Banerjee et al., 2007 ).
Existing studies have also shown that delivering targeted instructions
through technology can be highly effective for learning (Banerjee et al.,
2007 ; Escueta et al., 2020 ; Muralidharan et al., 2019 ). However, in -person
or distant tutoring that requires computing facilities and internet access is
often unavailable to children in low -income countries, particularly in rural
contexts. Our findings, thus, demonstrate that phone -based distant support
can mitigate such instruction delivery challenges.

The rest of this chapter is organised as follows. Section 2.2 exhibits
t he background and cont ext o f this 23hapter
presents a brief conceptual framework of par.

education. Section 2.4 sets out the intervention design and research
methodology in detail. The main results of the telementoring intervention

are presented in Section 2.5. In the following 2.6, policy implications  of
telementoring intervention are discussed. The chapter ends with a brief
conclusion in Sec tion 2.7.

2.2 The context

Primary education in Bangladesh. Around 7 million children and
adolescents, primarily in rural areas, were estimated to be out of school in
2016 (BBS, 2017 ). A large -scale assessment shows that 44% of students
were unable to read simple word s after completing grade 1 (USAID, 2021 ).
Also, more than half of the fifth -graders failed to meet grade -level
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proficiency in subjects, such as Bangla and mathematics (NSA, 2017 ).
Learning deficits are also not uniform across different popul ation
subgroups, with students from lower socioeconomic backgrounds and rural

areas experienc ing itthe most (Nath, 2012 ). The poor learning outcomes of
primary -school -age children are potentially due to the shortfall in
educational investments by the government (BANBEIS, 2018 ). Bangladesh

also spends considerably less on education than its neighbouring countries.
Coronavirus pandemic in Bangladesh. Educational institutions
were closed on March 18, 2020, to help curb the spread of Covid -19 and

reopened in September 2021 . Given the prolonged school closure, the
Covid -19 pandemic has potentially exacerbated the learning deficits and
inequality in Bangladesh.

Unlike developed countries, shifting from in -person classes to online
synchronous clas ses were not feasible, due to the weak information
technology ecosystem and lack of resources. The government attempted
to address the problem by using public broadcasting (e.g., television and
radio) of asynchronous lessons to school -age students (UNICEF, 2020 ). This
program, however, is not accessible to the majority of rural Bangladeshi
children because over 56% of rural households do not own a television and

only 3% of rural households listen to the radio regularly (UNICEF, 2019).
Besides accessibility, the television -run educational program is only
available during the daytime, when mothers are often busy with hous ehold

chores and fathers are out for work. This implies that children may neither

receive proper guidance from their parents nor feel the urge to participate

in these learning programs (Biswas et al., 2020 ). In all, a significant portion
of children is kept out of all forms of education, raising the possibility of
increased dropouts , especially among girls and those from disadvantaged
backgrounds (Rahman & Sharma, 2021 ).

An over -the -phone intervention in Bangladesh is feasible because
94% of rural households have access to at least one basic phone, while only
33% have internet access (UNICEF, 2019 ). In Khulna and Satkhira districts
where our intervention took place, more than 95% of rural households own
at least one basic mobile phone (UNICEF, 2019). This allows us to
implement and evaluate the effectiveness of a telementoring intervention
to promote home -based learning in rural households. Given the existing
digital divide, basic feature phones can play an important role in addressing
the learning crisis in Bangladesh even afte r the schools reopen.
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2.3  Conceptual framework

We present a simple educational production framework to highlight
how the telementoring intervention may, directly and indirectly, influence
a primary grader s cognitive test peré&ormanc

the empirical specifications that we use to test for the reduced -form effects

of the intervention as well as the indirect effects of mediators. Given that

schools are closed during the Covid-19 pandemic, we express a
cognitive performance, @ as a function of two non -school inputs the
telementoring andtele -tutoring intervention provided by the mentor, “Yand

the parents, n):
(b ;‘OUY""] "Y

The parental input is also a function of the intervention because each
mentor not only provides direct tutoring help to the student, but also tips,

advi ce, and ideas to the student s mother,
better engage and involve in the stude nt s | earning activities
intervention as augmenting both the amount and quality of time that the

mother engages wi t h the student s | earning activit
production function, the total effect of the telementoring intervention can

be decomposed into the direct and indirect effects by total differentiation:

06 1 O %n
QY!T YT nf Y

The tot al effect of the telementoring pr
performance, — , is the sum of the  direct effect of telemento ring on the
chil d s per+,oandnthe indirect effect of telementoring on the
child s performance which mediates through t

t he mot her s i npu+ 3+ Theiadirdcth effect hig nbtdero when

the telementoring intervention is effective

i nput and the mother s input plays a role in
We expect the indirect effect to be non -zero. Parents may

mi sperceive their chil dr enhichk cae $ubsequantyand | ea

di scourage them to support t iBanenee e lali, | dr en s
2010 ; Bergman, 2021 ; Dizon -Ross, 2019 ). Increased parental engagement

i n chil dren s education may change t his r
i mprovements in the parents confidence an
children s academic attainment . Previous !,
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educational expectations and aspirations, often used interchangeably in the
literature, have a positive relationship with the academic achievement of

their elementary school children (see Boonk et al., 2018 for a review ).
Sanders et al. (2008) show t hat combining sel f hel
technol ogy, and media could | ead to better

beliefs about their role, self  -efficacy, and invitations for involvement in their
children s education eelaem iph ay heai rmag¢ irl drr en
outcomes (Walker et al., 2005 ).

We focus on estimating — and — using reduced -form specifications

while also quantifying the direct and indirect effects using the mediation
analysis approach by Imai et al. (2010) . Our intervention most closely
resembles Angristetal. (2022) as we also rely on basic phone calls and text
messages, but we expect much stronger effects for several reasons. In
Angrist et al. (2022)  study, a weekly 5to 20 -minute basic phone call that
provides tutoring help in addition to a weekly text message that contains
practice math problems are delivered to children in grades 3 to 5 in
Botswana over a five -week period. In contrast, the duration of our
intervention is 13 weeks and the duration of a typical phone call in our
intervention is approximately 30 minutes. Further more, the parents in
Angrist et al. (2022) study primar ily accompanied the children when the
children were receiving the intervention, while the parents in our
intervention also receive direct guidance and tips on how to better involve

and engage in their child s |l earning oacti vi
directly targets the mothers and the volume of our intervention is at least
several times greater than Angrist et al. (2022) , we expect the total effect
of tel ementoring on a child s cognitive per

than the 0.12 standard deviations reported in theirs.
2.4  Experimental design

This sectio n presents the intervention and research methodology of
this study. Section 2.4.1 describes the intervention design, sampling, and
randomization procedures. The following Section 2.4.2 explains the
outcome variables of this research. Section 2.4 .3 presents the hypotheses
of this intervention. In Section 2.4.4, sample characteristics, inter -cluster
balances and survey attrition are exhibited. Finally, the procedures used for
impact evaluation are explained i n Section 2.4.5.
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2.4.1 The intervention

Telementoring. We partnered with a research NGO, Global
Development and Research Initiative (GDRI), to implement and evaluate
our telementoring intervention using an RCT in rural Bangladesh. Our
sample consists of 838 mother -child dyads distributed across 200 villages
in five subdistricts of the Khulna Division (map in Figure A 2.1 of Chapter 2
Appendix ).3 Our unit of randomization was individual . We recruited student
volunteers fr om various local public universities as mentors to provide
learning support to primary school children (grades 1 -3) and homeschooling
support to their mothers every week for 13 consecutive weeks (from early
September to late December 2020). During the inte rvention period, each
mentor called a mother once a week at a pre -determined time and day to
provide educational support over the phone. Each session, which lasted
roughly 30 minutes, had seven brief steps (See also Figure A2. 2):

1. Greetings and preparation. The mentor interacts with the child
and mother ( two minutes).

2. Setting ti me commi t ment goal s for t
homeschooling. The mentor advises the mother about items for
her time diary to reach goals ( two minutes).

3. Previous week s homeschooling <challeng
weaknesses, such as identifying difficult problems/questions in
textbooks. In this step, the mentor interacts with bo th the child

and mother (4 minutes).
4. Solving problems identified in Step 3 with both the child and
mother and then asking the child to solve similar problems (12

minutes).
5. Theme -based discussions (based on the text messages discussed
below) with the mother , while the child continues solving

problems from Step 4 (5 minutes).
6. Assigning homework based on the current
advising the mother about how to help with the homework (3
minutes).
7. Setting date, time, and agenda for next week, and saying goodbye
(two minutes).

3 Table a nd Figure number s start with A indicates these exhibits are presented in the
Appendix of corresponding chapter.
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Through GDRI, treated mothers were also provided with printed
solutions to textbook problems and a study plan (i.e., which textbook
chapters are to be covered in which week) of the telementoring program at
the beginning of the interv ention. In addition, there were ten different
weekly themes for text messages and discussions in Step 5. These theme -
based text messages were sent to mothers (composed in Bangla ) weekly,
in weeks 3 -12. Themes include positive parenting, gender equality in
educati on, thinking positively about childr
following a routine, etc. The objective was to encourage mothers to act
upon the themes and facilitate more interaction with children. Table A2.1
lists these themes and provides a brief overview of the text messages sent.
Each text message was sent twice, once before and once after each
session.

Mentors only provided su  pport on two core subjects Mathematics
and English  which Bangladeshi students struggle with the most. The
tutoring component of the intervention (Steps 3 -4) mimics the status -quo
private tuition in Bangladesh tutors help children with problems/topics

they struggle with. Thus, tutoring involved solving and explaining problems
in children s eximwadblemsthat mehers booldnotsolve or

explain to children in the previous week as no new curriculum or contents
were developed for this study. Qualit ative feedback from mentors suggests
it was rare for phone calls to end early. Figure A2. 3 shows pictures from the

intervention

Recruitment of mento rs. In July 2020, we announced a call for
volunteer mentors on various univerSeeties
Figure 2. 1 for the timeline of this intervention. Initially, 267 university

students signed up as prospective mentors. We conducted an introductory

training followed by  three additional training seminars on education and
development in the context of Bangladesh. Tra ining sessions were
conducted via videoconferencing on four different days. Eventually, 219
volunteers were recruited as mentors, as the remaining 48 volunteers could

not be contacted. Mentors were also given relevant books and solution
manuals (in digital  format), a 13 -week plan outlining the weekly themes,
and mentoring guidelines adapted from the guidelines of the Government
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Teacher s Training C o Tablg 2. 2 &mmagidesa the s h .
characteristics of the recruited mentors. On average, they were 22 years
old and studied social sciences in their undergraduate degrees. Half of them
were female and over three  -fourths had tutoring experience.

Figure 2. 1. Intervention timeline

Intervention period

N
e one - one -year

Baseline Start End month endline

J J | T J

i i i i i >
Jul/Aug 20 Sep 20 Dec 20 Jan/Feb 21 Dec 21

N RN ) N J
' N '

- Revising and adjusting - 12+1 weekly - Parental survey
telementoring guideline mentoring sessions with (involvement & perception)
- Training volunteer the parent -child dyads -Children s cognitive

mentors
- Baseline Rapid Survey

assessment

Notes : In Bangladesh, schools closed on 17 March 2020 and reopened on 12 Sep 2021. Again, in

2022, schools were closed from 21 January to 28 February

2022.

Sampling and randomization. Our local partner, GDRI, has a
from 2018/19 that includes
2 villages in the Khulna
Division. We use households from this existing survey for our randomization
because it was not feasible for the NGO to collect mobile phone numbers
from new households at the onset of the pandemic. From this list, we

survey dataset from a previous research project

contact information on 6,503 households from 22

randomly selected 1,500 households that met our eligibility criteria:
children were enrolled in grades 1 -3 at any public primary school and
households had at least one mobile phone. We were succe

ssful in

contacting and inviting mothers from 1,042 households, as the remaining

458 phone numbers were found to be either

end of the invitation call, we also conducted a rapid survey to check if they

still met the eligibili  ty criteria. Only 838 continued to meet the eligibility
criteria based on the rapid survey. We randomly assigned half of 838

households (419) to the treatment arm

telementoring and the remaining half (419) to the control arm
te lementoring was provided. At the first endline, we were able to conduct

4 The mentoring guideline s describe child development stages, ideas for better interactive
telephone sessions, time management tips , and t hedos and

mentoring session  s.
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standardised assessments and surveys on 814 households (attrition of 3%).

At the second endline, this number further dropped to 796 households

(attrition of 5%). We have low attrition possibly because the NGO is known

to and trusted by households (through past research activities) and is well -
regarded in this region. Reasons for attrition are outlined in Figure A2. 4.
Section 2.4.4 discusses attrition and conducts various checks to address it.

Mentor -mentee assigning. Each mentor was randomly assigned to
two primary school children in the same grade and their mothers
(me ntees). We allocated 419 mentees to 210 mentors. The remaining nine
mentors were kept as a reserve. During the first two weeks, 22 mentees in
the treatment arm dropped out due to problems with mobile phone
availability, family issues, etc. Moreover, 13 men tors left in the first two
weeks due to personal reasons, leaving us with 397 mentees and 206
mentors in the treatment group. 5 Therefore, we re organis ed the mentor -
mentee matches after the second week by randomly re -assigning mentees
whose mentor left to mentors whose mentee(s) left. From the third week
onwards, none of the remaining mentees or mentors dropped out.

2.4.2 Outcomes

Learning gains (outcome). Learning gains were measured using a
standardised one-on-one assessment test: word translation, fill -in-the -
blanks, additions, etc. The exact questions asked are given in Table A2. 3

and Table A2. 4. All test questions were created by closely following existing
textbooks developed by the National Curriculum and Textbook Board,
Banglades h.6 Therefore, the difficulty level of assessments was analogous

to that of problems/questions in the textbooks, and the tutoring component

of the intervention directly maps into our main learning outcomes. During

the assessment, assessors verbally asked ques tions to children and
recorded their answers on a tablet computer. For example, if the assessor
asked, Wh a t is the sum of 6 and 07?7
correct if the answer was 6 and incorrect if otherwise. There were four
segments in the t est: English (6 questions, 30 points), numeracy (5
guestions, 30 points), Bangla (4 questions, 20 points), and general
knowledge (4 questions, 20 points). We consider English and numeracy as

5 Mentoring was only givento  child -mother dyads in the treatment arm while those in the
control arm  did not receive mentoring ; thus, dropping out occurred in the treatment arm
only .

6 To compare questions, visitthis weblink to access English textbooks from grades 1 -3.
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the main learning outcomes, as they were directly targeted by the
intervention.

Mot her s i nvol vement EaGchbumo o me)y . s ti me
engagement in their child s |l earning and | ei
two survey questions answered by the mother. One is about the average
daily time input on homeschooling (based o n their time  diary); the other is

about the average daily time spent (in minutes) on leisure activities, such
as storytelling and playing.

Parenting perceptions (outcome). We have four measures for
parenting: () negative parenting , whichisthe sumoffi ve dummy variables,
such as the use of abusive words and beating. A higher score on negative
parenting means aless favourable outcome; (i) parenting ability , which is
the sum of 11 items, each answered on a 5 -point Likert scale, assesses the
perception o fthe mother in her parenting role; (iii) future aspirations  about
chil dren s educ atcategorical variabie avhereia figher value
corresponds to higher aspirations; and, (iv) homeschooling  confidence,
which is the sum of three 10 -pointscalesr egar ding the mother s ¢
in teaching at home.

Baseline. We also have baseline measures of learning (only English
literacy and numeracy) and parental involvement in education from the
2019 survey. The remaining outcomes were only measured at endlines. We
also use household characteristics sourced from the 2019 survey as our
baseline controls.

All learning assessments and surveys were conducted face -to -face.
We convert all outcomes into standardised indices following Kling et al.
(2007) , so the outcomes of control groups have a mean of 0 and SD 1.

2.4.3 Hypotheses
The interventionis  hypothesised to:

1. Improve the cognitive ability of the children.

2. Increaseparentali nvol vement in children s educa

3. Il mprove parent al perception about par
educational achievement.

2.4.4 Sample characteristics, balance, and attrition

Table 2.1 reports our baseline sample characteristics by treatment
and control status, where children are about 7. 40 years old and 50% are
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female, and parents have about six years of education and earn BDT 11,500
(USD 135) per month. Also, about 60% of children had private tutors.
Importantly, these characteristics are balanced across the two arms (joint
F-test p=0.60 ).

Table 2.1. Baseline sample char acteristics and balance checks

(1) (2) 3) 4)

Variables Treatment Control Difference T-test
N=419 N=419 N=838 p -value

Child age in years 7.39 7.40 0.01 0.83
(0.02) (0.02) (0.03)

Child gender (Boy = 1) 0.49 0.49 -0.00 0.96
(0.02) (0.02) (0.04)

Father's education in years 6.01 6.01 0.06 0.84
(0.21) (0.21) (0.31)

Mother's education in years 6.98 6.73 0.21 0.37
(0.16) (0.17) (0.24)

Family's monthly income (in 11,409 11,342 31.31 0.93

BDT) (279) (226) (380.20)

Number of sibling(s) under 15 0.64 0.63 0.00 0.95
(0.03) (0.03) (0.05)

Religion (Islam = 1) 0.77 0.78 -0.01 0.69
(0.02) (0.02) (0.03)

Homestead land size (in 8.40 9.03 -0.74 0.31

decimal) (0.48) (0.54) (0.73)

English literacy score of children 16.12 16.24 -0.07 0.80

(out of 30) (0.19) (0.20) (0.27)

Numeracy score of children (out 14.78 14.75 -0.01 0.97

of 20) (0.14) (0.15) (0.21)

Negative parenting (dummy 0.37 0.39 0.01 0.79

variable for coercive interaction) (0.03) (0.03) (0.04)

Homeschooling time (in daily 231 2.27 0.01 0.90

hours) (0.05) (0.05) (0.07)

Parenting abilities or skill (15 - 4.33 4.31 -0.00 0.88

item scale) (0.02) (0.02) (0.03)

Television in the household 0.35 0.34 0.02 0.59
(0.02) (0.02) (0.03)

Private tutor 0.62 0.58 0.03 0.34
(0.02) (0.02) (0.04)

Joint F-test p-value on individual/ 0.68

household characteristics

Notes : This table reports the background characteristics of children included in the baseline sample.

All variables are self -explanatory. The p -value reported in the last column is obtained by regressing
the variables on the treatment dummy with grade and union council fixed effects. Robust standard
errors are in parentheses.

Since we had multiple sampling stages, we conduct three different
comparisons of household characteristics and present these tables in the
Appendix of this chapter : (i) among 6,503 households from the 2019 survey,

5,003 unselected versus 1,500 randomly selected ( Table A 2.5; joint F -test
p=0.25 ); (i) among 1,500 randomly selected households, 662 that were
excluded for various reasons versus 838 that participated ( Table A2. 6; joint
F-test p=0.13 ); (iii) among 1,042 contacted households, 204 that did not
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participate versus 838 that participated ( Table A2. 7; joint F -test p=0.44 ).

When compared individually (12 tests per table), we find differences in
baseline numeracy and | iteracy and father
the characteristics of samples are largel y similar, as suggested by the joint

tests.

In Table A2. 8, we also compare household characteristics of those
who dropped out after intervention bega n (22) versus those who remained
(397) and find that characteristics neither individually nor jointly explain
dropping out (joint F  -test p=0.84 ).

We summarize the frequency of attrition at both endlines in Table 2. 2,
which shows that 93% of households never dropped out. Given the absence
of differential attrition, we do not conduct attrition -bounds analyses. Finally,
attritions across the two arms are st atistically similar (T -test: p>0.10 ). In
Table A2. 9, we regress the attrition dummy on treatment, baseline
covariates, and their interactions, and find that treatment status does not
explain attrition at either endlines. There is also no evidence of differential
attrition by baseline characteristics (all oint p-values on interactions>0.10).

Table 2. 2. Frequency of attrition at endline surveys

Treatment Control Total
N % N % N %
(1) Never attrited at any endline 388 92.60 391 93.32 779 92.96
(2) Attrited in both endline 5 1.19 2 0.48 7 0.84
(3) Attrited in endline 1 but not 2 10 2.39 7 1.67 17 2.03
(4) Attrited at endline 2 but not 1 16 3.82 19 4.53 35 4.18
Total 419 100 419 100 838 100
Notes : This table reports the frequency of attrition at endline surveys. For both endline surveys, all

838 households were approached to conduct the survey. However, there were some attritions due
to seasonal migration, lack of interest to participate in the surv ey, or non -consent issues.

2.4.5 Empirical strategy

To investigate the impact of telementoring, we estimate the following
OLS regression:

O | Y o M o - [2.1]
where @ is an outcome of mentee “Quith the child being in grade Q
living in union council "Q measured at the endline; “Yis an indicator for the

S

treatment; Lis a vector of controls that i ncl ude:

birth order, baseline English literacy , baseline numeracy, and access to
private tuition, as well as the number of children under 15 in the household,
parental education, household income, and religion. "Qand ware grade and
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union council fixed effects, respectively. 7 Given the high partici  pation in
mentoring sessions ( about 95% of the treated mentees participated in at
least 1 session), intent -to-treat effects would be like treatment -on-treated
effects. We only report intent -to -treat estimates in this study .

Since we consider a range of outcomes, we correct for multiple
hypotheses testing using Westfall and Young (1993) adjustment. The
adjustment accounts for correlations across outcomes using sample
boot strapping with 5,000 repetitions. Moreover, we also compute
randomization inference (RI) p-values by reshuffling the treatment status
5,000 times following ~ Young (2019) . Our results are largely robust to using
both adjustments.

2.5 Results

We present our results in several parts. In Section 2.5.1 , we present
the main effect of the intervention on the learning outcomes English
literacy and numeracy of the children. The following Section 2.5.2 exhibits
the effect of telementoring program on
education and perception about parenting. Section 2.5.3 exhibits potential
channels for learning gains. In the final Section 2.5.4 , causal mediation is
explained.

2.5.1 Learning outcomes of children

Learning gains. We plot the estimated treatment effects using
standardised indices in Figure 2. 2 (Panel A), with 99% and 95% confidence
intervals, where results in blue correspond to estimates from the one -month
endline and those in  yellow correspond to estimates from the one -year
endline. We find significant improvements in both aggregate and
disaggregated test scores of targeted subjects (all p<0.01 ). Specifically, we
find that the intervention led to an improvement in the score of targeted
subjects by 0.68 SD  one -month after the intervent ion ended and by 0.4 1
SD one -year later.

Children were also assessed on Bangla and general knowledge. We
find positive and significant spillovers on both Bangla (0.62 SD and 0.21 SD
at the two endlines) and general knowledge (0.50 SD and 0.23 SD at the
two endlines), suggesting our intervention had broader impacts and

7 Not all villages include both trea tment and control households. As a result, we use union
council fixed effects the smallest rural administrative unit in Bangladesh, where each
union council consists of 9 villages.
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benefited children through channels outside direct mentoring. However, the

largest impact at the first endline was in English literacy (0.66 SD) and that

at the second endline was in numeracy (0.44 SD), implying that children
benefited the most in subjects targeted by the intervention. We also report

absolute proficiencies in numerical operations in Figure A2. 5, which shows
large gains in absolute numeracy in all domains among the treated.

Figure 2. 2. Treatment effects on  standardised indices

Panel A: Learning outcomes « One-month endline
. U B ! o IR
Total score - targeted subjects— One-year endline : : 0.41,t y
U R I : s
Literacy (English) : . ., 030 _'_._|_;
TR E TETTRERE Hs : g
Numeracy - : : : : o
: : ’ t 0.63
Total score - nontargeted subjects— : -0.23 :
i B I : .;. oer
Literacy (Bangla) — : : 021 '_ '
General knowledge— - -0.23‘|_'_0|‘; :
Panel B: Parental involvement : : :
g
Homeschooling — ado t
e '036 e
Leisure activities — : : ' : 032 ;'
Panel C: Parental Perception : :
: : : : -0.26,
Negative parenting - : : %y :
: - : i i |7 D.Z?!
Parenting abilities or skills—{ - : . : -0.
: B : : . : | 0.18 T
Mother's aspiration - education | : . ' : b7 :
009 E I A I
Mother's confidence in teaching - : 0 : :
\ T \ T T T | 1
-1 -.75 -5 -.25 0 .25 .5 .75 1

Effect size in standard deviations of the control group

Notes: All outcomes are  standardised indices with the control group having a mean of 0 and SD of
1. Therefore, this figure shows where the mean of the treatment groups lies in the distribution of the

control group in standard deviation (SD) units, with 95 and 99 confidence intervals. All coe fficients

were estimated using OLS while controlling for the child s
scor e, baseline numeracy scor e, access to private twuition,
religion, and the number of children in the ho usehol d. Specifications also incluc

and union council fixed effects and robust standard errors.

We also report treatment effect estimates using raw test scores
(Panel A, Table 2.3) We find that the treatment improved the test score of
targeted subjects of treated children by 11.01 points (between 0 -100) or
40% higher than children in the control group. One-year later, the treatment
effect persisted as children in the treatment arm scored 6.04 points (or
20%) higher than children in the control arm ( p<0.01 ). Disaggregated by
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subject, we find that English literacy improved by 5. 59 points (52%) and
numeracy by 5.4 2 points (33% ). Moreover, Bangla literacy improved by
3.87 points (37%) and general knowledge by 2.8 2 points (22%) among the
treated in the first endline. One-year later, test score improvements of
treated children in all four subjects were smaller but remained statist ically
higher than those of the untreated children. Panel A of Figure 2. 3 also shows
the test -score distributions of the treated children considerably to the right
of the test -score distributions of the control group, implying large gains.

Next, we present the comparison of distributions of overall test
scores as a percentile -to-percentile mapping of the two distributions in
Panel B of Figure 2. 3. One-month after the intervention ended, the 30 t
percentile of the treatment group distribution corresponds approximately
to the 60 " percentile of the control group distribution. The effect of
telementoring intervention is thus equivalent to moving a child from the
30t percentile of the control group to the 60 ™ percentile. One-year later,
the impact is equivalent to moving a child from the 30 th percentile of the
control group to roughly the 40 th percentile.

Table 2.3. Treatment effects on non -standardised outcomes

1) @ 3) “4)
Outcomes Control Treatment FWER p- RI
means effects value p -value
Panel Al: Learning outcomes
Targeted subjects, Aggregate score 27.00 11.01%** 0.00 0.00
[60 points] (0.79) (1.02)
Literacy (English) [30 points] 10.76 5.59%** 0.00 0.00
(0.42) (0.57)
Numeracy [30 points] 16.24 5.42%** 0.00 0.00
(0.48) (0.60)
Nontargeted subjects, Aggregate 23.11 6.69%** 0.00 0.00
score [40 points] (0.51) (0.61)
Literacy (Bangla) [20 points] 10.52 3.87x** 0.00 0.00
o (0.31) (0.40)
c General Knowledge [20 points] 12.59 2.82%** 0.00 0.00
° (0.28) (0.33)
o Panel B1: Parental involvement
£ Homeschooling (in minutes/day) 84.41 21.81%** 0.00 0.00
s (1.68) (2.73)
i Leisure activities (in minutes/day) 79.15 12.05*+* 0.00 0.00
c (1.65) (2.81)
o Panel C1: Parenting perception
Negative parenting [0 to 5 scale] 1.31 -0.28*** 0.00 0.00
(0.05) (0.07)
Parenting abilities or skills [11 to 55 48.70 1.47%* 0.00 0.00
scale] (0.32) (0.36)
Mother's aspiration education [1to 7 4.87 0.25*** 0.01 0.00
scale] (0.07) (0.08)
Mother's Confidence in teaching [0 to 21.41 0.65 0.13 0.13
30 scale] (0.34) (0.43)
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Panel A2: Learning outcomes

Targeted subjects, Aggregate score 30.56 6.04*** 0.00 0.00
[60 points] (0.68) (0.96)
Literacy (English) [30 points] 13.24 2.52%** 0.00 0.00
(0.42) (0.61)
Numeracy [30 points] 17.32 3.52%** 0.00 0.00
(0.40) (0.53)
Nontargeted subjects, Aggregate 23.15 2.63** 0.00 0.00
score [40 points] (0.51) (0.70)
Literacy (Bangla) [20 points] 12.27 1.26%** 0.00 0.00
o (0.30) (0.39)
5 General Knowledge [20 points] 10.88 1.38*** 0.00 0.00
5 (0.30) (0.42)
5 Panel B2: Parental involvement
o Homeschooling (in minutes/day) 50.99 13.80*** 0.00 0.00
> (1.72) (2.64)
5 Leisure activities (in minutes/day) 55.54 11.55%** 0.00 0.00
(1.78) (2.64)
Panel C2: Parenting perception
Negative parenting [0 to 5 scale] 1.22 -0.19* 0.01 0.01
(0.06) (0.08)
Parenting abilities or skills [11 to 55 47.59 1.92%** 0.00 0.00
scale] (0.41) (0.52)
Mother's aspiration education [1to 7 4.40 0.36*** 0.00 0.00
scale] (0.07) (0.09)
Mother's Confidence in teaching [0 to 9.90 2.00*** 0.00 0.00
30 scale] (0.41) (0.60)

Notes : Treatment effects were estimated using OLS, with the usual set of controls and fixed effects
mentioned in  Section 2.4.5 . Robust standard errors are in parentheses. Columns 3 and 4 report the
Westfall -Young FWER adjusted p -values and Randomised Inference (RI) p -values, both computed
using 5,000 replications.

Figure 2. 3. Test score d istributions and percentile  -to -percentile comparisons

Panel A: Distributions of the total score

One-month endline One-year endline
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Panel B: Percentile -to -percentil e comparison

One-month endline One-year endline
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Percentile of control group Percentile of control group

Notes : This figure shows our standardised test score distributions (Panel A) and percentile -to-
percentile plots (Panel B) by treatment arms. The maximum test score students could get was 100

points. The 45 -degree line indicates a zone where there is no difference in percentile distribution

betwee n treatment and control groups.

Are these gains due to learning progress or due to preventing
pandemic -induced learning losses? In Figure 2. 4, we plot test scores of
English literacy and numeracy at different data collection points. It shows
that test scores in the treatment arm remained stable over time, while in
the control arm,  test scores dropped significantly after Covid -19, implying
a large loss in learning in the absence of alternative learning opportunities.

Figure 2. 4. Treatment effects trend of literacy and numeracy score
Graph A - Literacy

Graph B - Numeracy

84
74
] ]
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4
3 : : .3- :
I T 1 I T 1
Baseline One One Baseline One One
month year month year
— Treatment Control — 95% Cl

Notes: These figures sh ow English literacy (Graph A) and numeracy (Graph B) test scores at each

data collection point. Baseline scores are from the 2019 data. Scores of each subject have been
normalized to 100%. Note that the pass mark in Bangladeshi public schools is 40% or hig her. Note
that the gain in the control arm at the one -year endline is probably as schools re -opened for about
3.5 months when we collected this endline.

Our effects are smaller than those reported in recent pre -Covid -19
studies in low -income countries ( Eble et al. (2021) and Fazzio et al. (2021)
have show n imp acts larger than 3 SD), but larger than studies conducted
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during the pandemic. Our larger impacts might be due to a variety of
factors. First, our intervention placed an important emphasis on mentoring
mothers  the primary caretaker of children in this cont ext. Second, our
one -to -one tutoring allowed mentors to provide feedback and support at

the children's and mothers' learning levels, which can be particularly
effective for students that fall behind and parents with limited
homeschooling knowledge (Banerjee et al., 2007 ). Third, participants in the
control group had very little access to any alternative learning
opportunities, as online, over -the -phone, private tuition, or televised
teachings were either unavailable or limited in rural areas. Fourth, it could

bedue t o role model effects , as public
are considered intelligent (because of the highly competitive nature of

public university entrance exams) and role models for many, possibly
prompting children and mothers to put higher e ffort into homeschooling.
Finally, our intervention ran for 13 weeks, which was relatively longer than

other comparable studies.

Heterogeneity. We examine heterogeneity in learning gains by

u

baseline test scores, children s guehddr ,

income. We find that academically weaker children benefited the most from

our intervention one-month after it ended ( p<0.05 ). However, this
heterogeneity faded after a year. We also do not observe heterogeneity by

the remaining characteristics at either endlines. We report these estimates

in Table A2. 10.

Robustness of the assessment test. We design our assessment
test based o n the curriculum designed by the national curriculum and
textbook board (NCTB) of Bangladesh. This curriculum is already rigorously
tested and modified over the years based on the changing aptitude of the
learners. As mentioned earlier, we picked 19 questi ons from the latest
version of the textbooks for the primary grades. To verify the coherence of
these selected items, we conduct some statistical test s. Firstly, we
measured Cronbach's Al pha and McDonal d
in Table 2. 4. Items of our assessment test in both one -month and one -year
endlines have a high level of internal reliability and inter -item correlation.
This indicates that assessment test questions are measuring the same
underlying construct (literacy, numeracy, and general knowledge).
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Table 2. 4. Endline assessment reliability assessment

. Alpha Omega Correlation No of No of
Subject :
guestions students
All questions 0.86 0.86 0.25 19 814
£ Literacy (English) 0.75 0.74 0.33 6 814
é Numeracy 0.70 0.71 0.32 5 814
o Literacy (Bangla) 0.56 0.58 0.25 4 814
c
O General 0.50 0.50 0.20 4 814
knowledge
All questions 0.82 0.83 0.20 19 796
= Literacy (English) 0.68 0.68 0.26 6 796
€ Numeracy 0.58 0.59 0.22 5 796
Q2 Literacy (Bangla) 0.51 0.51 0.21 4 796
© General 0.53 0.53 0.22 4 796
knowledge

Notes : Thi s table shows Cronbach s Al pha, -Mmboorelatdnfbrtte o mega,

assessment instruments used in two endline.

Secondly, in addition to the common per cent correct score, we
construct adjusted assessment test score s using the subs et of items that
appear to perform similarly between treatment and control groups. First,
we convert all answers to binary choice (0 = incorrect and 1 = correct).

Second, we fit the answers to all questions to a 2PL Item Response Theory

(IRT) model over th e treatment groups. Third, we fit the answers to a
specific question to a hybrid 2PL IRT model where parameters can be varied

across groups for that item. Fourth, we test the two models using the
Likelihood -Ratio test to check whether any item shows differ ential
functioning across treatment groups. Figure A2. 6 and Figure A2. 7 exhibit
the item characteristics curves for all 19 questions from the one -month and
one -year endline assessment tests, respectively. In Table A2. 11, LR test
statistics are presented. Based on the LR test, it is evident that few items

exhibit differential item functioning. Finally, we re -estimate the assessment
test score by excluding the  se items. These adjusted treatment effects are
presented in Table A2. 12. Overall, telementoring treatment has been found
effective based on the adjuste d test score.

Finally, the various components of our assessment test are highly
correlated (see Table A2. 13). The correlation between one-monthand one-
year endlines is also positive and significant. This correlation indicates the
internal reliability of the test. Overall, our assessment tests in both one -
month and one -year endline were stable, reliable, and coherent.
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2.5.2 Parenting outcomes

Mot her s ement.olTveat ment effects on mothers
are reported in Panel B of Figure 2. 2 and Panels B1 -B2 in Table 2.3. One-
month after the intervention ended, we find signif icant increases in
homeschooling engagement (0.64 SD) and leisure activities, such as
playing and storytelling (O. 36 SD). These impacts translate to 22 minutes
(26%) more per day for homeschooling and 12 minutes (1 5%) more for
leisure activities than mothe rs in the control group (both p<0.01 ). These
effects also persisted one-year after the intervention ended: daily
homeschooling by 14 minutes (0.40 SD) and leisure activity engagement
by 12 minutes (0.32 SD). However, we do not find these impacts to vary by
chil dren s gender , baseline test scor e, m
household income (see Panels A1  -A2in Table A2. 14). Muted heterogeneity
by gender is not surprising as one of the weekly themes during mentoring
was gender equality in education, which could have encouraged mothers
to put equal input on girls and boys.

A potential concern regarding increased parental involvement,
especially during a pandemic, is the crowding out of leisure and
empl oyment time, which could have detri menta
well -being, leisure, and income. Since daily involvement increased by 25 -
34 minutes per day on average, we do not believe it had a substantial
negative impact on income  -generating activities. Less than 8 % of mothers
in our sample engaged in income -generating work (while the remaining
92% are homemakers) and our treatment had no negative impact on their
household income at either end lines (Panel A, Table 2. 5). Interms of mental
health, we measure depressive symptoms of mothers at both endlines
using the 20 -items CES -D scale (Radloff, 1977 ). Panel A in Table 2. 5 also

shows that our intervention did not-beidget eri or
Mor eover, we do not find any negar¢portece i mpac
sleep, suggesting mothers did not accommodate additional ti me for

children by sacrificing sleep (Panel A, Table 2. 5). Therefore, mothers were

possibly spending their discretionary time on children, as social/outdoor

activities were restricted during the pandemic.
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Table 2. 5. Potential side effects and mechanisms

1) 2 (3) 4)
Intermediate Outcomes Control Treatment FWER RI
means effects p-values p -values
Panel A: Potential side effects, reported by mothers at both endline surveys
Monthly household income at one - 9990.49 549.23 0.96 0.27
month (261.15) (393.1)
CESD-20score ( T "Yo£ i @iat 8.63 -0.80 0.96 0.55
one -month (0.56) (0.79)
Depressed (=1 if true) at one- 0.16 -0.02 0.96 0.61
month endline (0.02) (0.02)
Monthly household income at one - 11344.75 262.2 0.96 0.88
year (322.56) (870.5)
CESD-20score ( T "YQ£ | @jat 11.05 0.98 0.95 0.21
one -year (0.55) (0.80)
Depressed (=1 if true) at one -year 0.23 0.04 0.95 0.22
(0.02) (0.03)
Daily sleep and nap time (in hours) 7.45 0.07 0.96 0.30
at one -year (0.05) (0.07)
Panel B: Potential channels at home, reported by mothers at one -year endline survey
Father's homeschooling time (in 32.39 9.67*** 0.11 0.00
minutes/day) (2.19) (3.31)
Self-induced study time (in 83.39 3.29 0.96 0.33
minutes/day) (2.42) (3.43)
Other family member's 3.44 -0.09 0.96 0.68
homeschooling time (5  -point scale) (0.13) (0.23)
Private tutor's tutoring time (in 100.22 3.60 0.96 0.49
minutes/day) (3.73) (5.35)
Time on homework by children (5 - 3.66 0.16*** 0.19 0.01
point scale) (0.04) (0.06)
Started new private tuition recently 0.20 -0.03 0.96 0.38
(=1 if yes) (0.03) (0.03)
Panel C: Potential channels at school, reported by teachers at one -year endline survey
Time playing after school (in 3.30 -0.04 0.96 0.44
hours/week) (0.04) (0.05)
Catching up with study (5  -point 3.15 0.05 0.96 0.28
scale) (0.04) (0.05)
Recovering quickly (4 -point scale) 2.41 0.09 0.82 0.10
(0.04) (0.06)
Time spent on classwork (5  -point 2.72 0.09 0.91 0.15
scale) (0.04) (0.06)
Interest in class  activities (5 -point 3.18 0.08 0.91 0.17
scale) (0.04) (0.06)
Attention during class (5  -point 3.15 0.09* 0.79 0.09
scale) (0.04) (0.06)
Notes : Treatment effects on the intermediate outcomes (all self -explanatory) were estimated using
OLS, with the usual set of controls and fixed effects mentioned in Section 2.4.5. Robust standard
errors are in parentheses. For outcomes other than depression, a higher value corresponds to more
favourable outcomes. Columns 3 and 4 report the Westfall -Young FWER adjusted p-values and
Randomised Inference (RI) p-values, both computed using 5,000 replications.
Parenting perceptions. Weekly themes during telementoring
included topics such as avoiding negative parenting, staying positive about
children s educati on, thinking of onesel f a

routine for homeschooling. These themes were sent as text messages and
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discussed with mothers in Step 5 of each session. Therefore, we registered

that our intervention was expected to have positive impacts on several
parenting perceptions that are related to the weekly themes. We report

these estimates in  Figure 2. 2 (Panel C) and Table 2.3 (Panels C1 and C2).
We find that our intervention was successful at: (i) reducing the prevalence

of negative parenting by 0.26 SD (22%) at the first and 0.17 SD (16%) at

the second endline; (i) increasing self -reported parenting ability by 0.22 SD
(3%) at the first and 0.23 SD (4%) at the second endline; (iii) increasing
future aspirations about children s educati ¢
and 0.27 SD (8%) at the second endline; and, (iv ) increasing self -reported
confidence in homeschooling by 0.25 SD (20%) at the second endline only,

with no significant impact at the first endline. Analogous to heterogeneity

results for parental involvement, we again do not observe heterogeneity by

gende r or baseline test score at either endlines. However, for parenting

ability only, we find that relatively poorer households and low -educated
mothers experienced increases in parenting ability at the second endline

(Panels B1 -B2 in Table A2. 14).

Social desirability bias. Parenting outcomes are based on survey
responses and might be susceptible to social desirability bias (SDB). We
address potential SDB concerns pertaining to self -reported outcomes
following Dhar et al. (2022) . Using a 13 -item Marlowe -Crowne scale that
records a r es p-good-orbe-trug trdito @ higher SDB score
corresponds to a higher chance of giving socially desirable responses), we
perform a heterogeneity analys is. Our results hold even among mothers
that have a lower tendency to give socially desirable responses. Though
these results, reported in Table A2. 15, support our conclusion, they cannot
entirely rule out experimenter demand effect concerns.

2.5.3 Potential channels for learning gains

Parenting can be an important channel t
learning can be affected. Existing literature suggests that higher parental
investment can affect the cognitive development and human capital
accumulation of children with many positive economic consequences later
in life (Attanasio etal., 2020 ; Cunha & Heckman, 2007 ; Doepke etal., 2019 ;
Francesconi & Heckman, 2016 ). Therefore, significant improvements in
homeschooling -leisure involvements and parenting perceptions have
possibly contributed to the learning gains of treated children. However,
there might still be various other potential channels such a s learning
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activities at home or school that were also affected by the treatment and

have complemented parenting input, which as a result affected the learning

outcomes of treated children. To explore such potential channels, we
surveyed both mothers and schoolteachers at the second endline (after
schools briefly reopened for 3.5 months) and present these results in Panels
B-C of Table 2. 5.

At home (Panel B), we find that fathers also started homeschooling
their children, roughly by 10 minutes per day ( p<0.01 ). Treated children
also spend relatively more time, by 4%, on their h omework than the
untreated children (  p<0.01 ). However, self -assisted studying other than
homework, beginning new private tuition, increased support by existing
tutors, and homeschooling support from older siblings or grandparents
were not affected by telem entoring and, thus, are unlikely to be possible
channels (all p>0.10 ). At school (Panel C), according to teachers, treated
children appeared marginally more attentive during classroom teachings

(p=0.09 ) ; however, children s interassworki n and
afterschool play activities with peers, and the ability to catch up and recover
from missed schoolwork were not affected by the treatment (all p>0.10 ).

In all, it is difficult to pin down a specific channel that explains the
persiste nt learning ga ins of our multifaceted intervention. However,

i mproved homeschooling i nput, parenting, al
appear to be possible indirect channels. Increases in time spent on

homework and class attentiveness also suggest that the intervention migh t

have changed children s study habits by an e

2.5.4 Causal mediation analysis

To investigate the direct effect of the telementoring intervention and
the indirect effects of it that mediate through parental involvement, we use
a formal mediatio n analysis approach proposed by Imai et al. (2010; IKY)
To test whethert he effect of telementoring also mediates through parental
involvement, the following two sets of equations are estimated using IKY:

0 R T 2 o B R [2.2]
O " fY 90 L NO RN [2.3]
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where 0 is a mediator that captures parental involvement. If
parental involvement is an important channel through which the
intervention |l eads to an improvemédntmnd8n the

Table A2. 16 reports the results of the mediation analysis. We find that
various mediator s related to parental involvement and perception account
for between 1to 13% of the total treatment effect on the standardised test
score during the first endline . In the second endline, these effects ranged
from 0.8 to 14%. The estimates suggest that the total effects of the
intervention are primarily driven by the direct effects of telementoring on
the children. Although the mediation effects of parental involvement may
seem small in relative terms, they are large in absolute terms. That is, in
absolute terms, the effect sizes are reasonable .

Sincethe indirect effects of parental I nvol
scores are sizable, these results corroborate findings in earlier work that
suggests training and guiding parents can lead to significant improvements
in children s acade(famc& Chanh2009 v)e hoe stdling up
and policy implications, this analysis suggests that both children (for direct
mentoring) and mothers (for homeschooling support) should be targeted.

We also conduct an alternative mediation analysis to understand the
relative roles of parental involvement and perception in affecting the
learning outcome of children. We re -estimate Equation 2.1 adding different
indicators of parental involvement and perception as additional controls. 9
Table A2. 17 and Table A2. 18 reportthe result s of this analysis. We find that
the treatment effect in each model remains large and significant after
controlling these additional variables. Adding just homeschooling reduces
the coefficient of the treatment effect significantly ( p<0.01) by 0.1 SD
(colu mn 2) or 13% of the treatment effect during the first endline . Adding
other variables successively (columns 3 -7) does not further change the
treatment effect.  In the second endline, an overall reduction of 0.09 SD is
evident after all parental involvement and perception variables. Among all
indicators of parental involvement and perception, estimates suggest that
more time in homeschooling, avoidance of negative parenting, and higher

8 |KY is carried out under the assumption of sequential ignorability, i.e., error terms from
equations (2) and (3) are independent.

9 While parental knowledge and perceptions are likely to be impacted by our intervention,

the aim of this exercise is to assess to what extent addition of these variables absorbs any

of the treatment  effects that we reported in Table 2.3.
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aspiration about children s educational a

outcomes.

Finally, in Figure 2. 5, the decomposition of the treatment effects is
exhibited. Each bar represents the total treatment effect of the intervention
on the learning outcomes of the participating children measured during the

one -month and one -year endline. Effects are normalized t 0 100%. The blue
area demonstrates the share of the treatment effect explained by the
increased parental ti me i1 nvestment I n

area displays the share of the treatment effect explained by the change in
parenting perception du e to the intervention. The grey area indicates the
unmeasured other factors. Overall, around 15 to 20% of the treatment
effect is channelled through parental involvement and perception. More
importantly, these channels contribute more in the second endline
compared to the first endline which indicates parenting is more crucial in
the medium - to long -term treatment effect.

Figure 2. 5. Decomposition of treatment effects

Parental perception

e
<
g Parental time [
5
Both channels [l
Parental perception
3
> Parental time [N
e
o
Both channels [l
0% 20% 40% 60% 80% 100%
® Parental time Parental perception Other factors
Notes : This figure exhibits estimates of the decomposition of the treatment effect. Two -sided p -

values: p < .01 for all channels in all three decompositions. This decomposition is done using codes
provided by Kosse etal. (2020) . See Heckman et al. (2013)  for details on the decomposition

2.6  Policy implications

This study has both immediate and long -term policy implications. A
significant portion of the young students s still out of school due to the
Covid -19 pandemic. At the same time, senior stu dents are also studying
mostly from home or waiting to be employed. These two groups can be
connected via basic feature phones to reduce learning loss. This low -tech
solution is cheap, scalable and widely accessible.
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Though the current level of school clo sure is uncommon, teacher
absenteeism, poor teaching quality and lack of proper learning
infrastructure are common in developing countries (Aker & Ksoll, 2019 ). In
this weak learning environment, the Covid -19 pandemic has put additional
stress. Some estimates suggest that school closures due to Covid -19 could
cost up to USD 10 trillion (Azevedo et al., 2020 ). Even if we assume we will
go back to normal in a year or so, this huge loss that has already done by
Covid -19 could not be recoverable by the existing education infrastructure
of the developing countries. More inves tment is required to help reduce the
learning loss where this low -tech intervention could play a significant role.

Earlier evidence by  Aker and Ksoll (2019)  show that weekly call to the
teacher and students improve learning significantly. Current evidence by
Angrist et al. (2022) also supports using basic feature phone s to reduce
learning losses. Many governments around the world are looking for new
tech nologies to incorporate in  to education delivery. Though numerous
education technologies have developed, very few of them are inclusive.

Whereas our intervention has the potential to include the mass population
Moreover, our results suggest that using the mobile phone to discuss with
parents improve s their involvement and quality of home -based learning.

Therefore, this type of intervention can complement traditional schooling
and provide accountability to the schools.

2.7 Conclusion

This study finds that teleme ntoring in low -resource settings had
positive impacts on the learning outcomes of children and homeschooling

during Covid -19 school closures. These positive impacts persisted one -year
after the intervention ended. The intervention was low -cost, costing les s
than USD 20 per child -mother dyad. Importantly, our benefit -to-cost ratio is

relatively higher than that of the vast majority of interventions on education
in developing countries  (Kremer et al., 2013 ).

Our findings have both immediate and long -term policy implications.
Telementoring can support low -performing students that frequently fall
behind by teaching them at the right level. More importantly, it can
supplement education in a world where hybrid for mats of teaching and
learning are being discussed to address the pre -existing learning gap and
pandemic -induced learning loss. Volunteer -delivered in -person tutoring
already exists in many developing countries, e.g., the JAAGO foundation or

BRAC in Banglad esh and Pratham in India. Such existing infrastructure and
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human resources can also be utilized and scaled up to provide over -the -
phone education support in poor environments where school closures due

to conflict, political unrest, teacher absenteeism, and natural disasters are
ubiquitous and often unavoidable. Due to supply constraints, in addition to
volunteers from universities, community -based volunteer teachers that are
more readily available could be recruited and trained to offer such support.
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Chapter 2  Appendi X

Figure A 2.1. Bangladesh map, study area and treatment households
- : : o Treatment
x  Control

Notes : This figure exhibits the study districts and subdistricts of Bangladesh. Marker indicates the
households of this intervention.
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Figure A2. 2. Outline of mentoring sessions

Introduction, greetings and creating connection.

Explaining the necessity of mentoring. [only in week 1]

Prosocial motivation behind volunteering. [only in week 1]. Students are working a
volunteers and no salary.

~
Know your mentee. [only in week 1]
Pursue mother to commit minimum educational involvement. Pursuing mothers to
spend a certain amount of time every week.
J
i )
Ask the mentee to tell something from textbook that you learned recently/last
week, e.g., alphabets, about story characters, math problems etc.
If the mentee is shy or not comfortable in talking over phone, ask mother in detail
about the progress of her child in previous week(s). )
. . . : . )
Provide solution to the questions or problems from the English and Mathematics
textbook content of that week. (Direct Homeschooling support)
If mother do not have any such problems or few problems, interact more with
mentee. Ask about maths, fill in the blacks, etc. )
~
Theme based discussion with mothers. Each week had a theme related to positive
parenting.
Part 5 Ask the mother about her parenting practices related to this theme.
5 minutes Y,
Next week s plan for homeschooling and telgmentori.:
Mentor give specific tasks to mother to do with the mentee, which chapters/pages
Part 6 mother should cover in the next week.

3 minutes

Concluding session
Recap the session, remind the homework, saying bye etc.

Part 7 If session runs short, use any educational (playful) activity from the list of ideas to
keep mentee engage more.

2 minutes

Red coloured text indicates activities with mothe r.
Blue coloured text indicates activities with child.

Black coloured text indicates activities with mother -child dyad.
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Figure A2. 3. Intervention photos

(a) A mother is responding to the survey

(c) A child is taking a lesson with the help

of a basic phone (and in the presence of

her mother) while the mentor was on the
call. Photo credit: Father
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(b) A childis taking part in the test

(d) A mentor sends some gifts to a child






























































































































































































































































































































































































































