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School closures during the covid-19 pandemic disrupted learning among students globally,
with concerns for long-term impacts on adolescent well-being and likely differential
effects for boys versus girls. This study explores the gendered impacts of covid-19-related
school closures on continued learning and motivation among secondary-school students in
Bangladesh and presents short-term impacts of a cluster randomized intervention that
offered students an innovative, virtually-delivered Growth Mindset curriculum. During the
covid-19 pandemic, our analysis highlights that boys were significantly more likely to
engage with media for continued learning, whereas girls were more likely to use books
and paper assignments. Motivation for learning and aspirations for higher education fell
during the covid-19 pandemic, particularly for girls. The randomized Growth Mindset
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intervention, which promoted the idea that individual characteristics, such as intelligence
can be developed through practice, results in significant increases in adolescent motivation
and aspirations across both genders. For boys, the effect sizes are large enough to
compensate for negative covid-19 pandemic impacts; however, due to the larger negative
impacts of the pandemic for girls, a covid-19 pandemic-related gender gap persists. Our
findings suggest that a virtually-delivered Growth Mindset intervention mitigates the
negative impacts of extended school closures, but that additional policies are needed to
address gender differences in adolescent outcomes.

Keywords: Education; Adolescence; Covid-19, Growth Mindset; Aspirations; School
Closures; Gender; Bangladesh

JEL Classifications: 121, 124, J16
1 Introduction

School closures due to the covid-19 pandemic have affected millions of students globally, with
students in low- and middle-income countries (LMICs) disproportionately impacted due to
longer school closures and lower access to distance learning modalities (World Bank 2020;
Baird et al., 2021; Amin et al., 2021). The consequences of school closures are multifaceted,
with documented impacts on social, emotional, and academic outcomes (Plan International,
2021; UNICEF, 2021a; Schwartz et al., 2021; Lee, 2020). While impacts of school closures on
learning loss are only just emerging (Orlov et al., 2021; Lichand et al., 2021; Clark et al., 2021;
Hevia et al., 2022; Moscoviz and Evans, 2022), evidence suggests that school closures have
exacerbated pre-existing inequalities in learning along dimensions such as wealth, urbanicity,
and gender (Asadullah, 2020; Amin et al., 2021; Wolf et al., 2021; Baird et al., 2021;
Radhakrishnan et. al 2021; Hevia et al., 2022). In particular, gender norms that restrict girls’
access to the internet (Jones et al., 2021; Grey et al., 2017; MM{D, 2021; UNICEF, 2021b)
threaten to widen the already existing gender gap in educational outcomes, potentially undoing
progress toward achieving Sustainable Development Goals target 4.1 that “all girls and boys
have free, equitable, and quality primary and secondary education” (United Nations, 2015;
UNESCO, 2020).

This study uses three rounds of panel data from 2,220 adolescents who were attending
grades 7 and 8 in March 2020 in Bangladesh, where disruptions to education are among the
largest globally, to explore the gendered impacts of covid-19-related school closures—and the
efficacy of a potential intervention (discussed in more detail below) to mitigate these effects—
on continued learning and student motivation. These data were collected as part of the Gender
and Adolescence: Global Evidence (GAGE) Programme! in partnership with the World Bank

1 GAGE is a nine-year longitudinal research program funded by UK aid by the UK government exploring
the wellbeing of 20,000 adolescents across the course of adolescence (10-19 years) in six LMICs,
including Bangladesh. GAGE is hosted by the Overseas Development Institute in London, with
research partners in each focal country. For more details, see www.gage.odi.org.
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under the Transforming Secondary Education for Results Operation (TSERO)?. Data collection
occurred immediately prior to school closures, in-person, from February-March of 2020, as
well as during school closures via phone from February-March 2021 and July-August 2021.3

Complete school closures that lasted 63 weeks from March 17 to September 12, 2021
(UNESCO, 2021; Amin et al., 2021) pose a significant threat to progress made by Bangladesh
over recent decades, particularly for girls, in improving enrollment rates and learning outcomes
(ASPR 2014; Ahmed et al., 2007; Shafiq, 2009; Asadullah and Chaudhury, 2009). Although
the Government of Bangladesh quickly introduced television and radio programs broadcasting
the national curriculum and some schools introduced online learning, evidence suggests that
student engagement with these programs was low due to a lack of access to necessary devices
and internet connectivity (Biswas et. al 2020; Baird et al., 2020; CAMPE, 2021; Asadullah,
2020). As a result, most adolescent learning was independently directed by the students
themselves (Biswas et al., 2020; Asadullah, 2020; Baird et al., 2020; Baird et al., 2021). Early
estimates during school closures suggested that a quarter of secondary-school-going children
were at risk of learning and motivation losses, with parents more concerned about these losses
than about their child contracting covid-19 (Rahman et al., 2021), and that the average student
would suffer a loss of between 0.5 to 0.9 years of learning-adjusted schooling as a result of
school closures (Rahman and Sharma, 2021).

Motivated by these potential losses, we implemented a cluster randomized controlled trial
that offered an innovative, virtually-delivered Growth Mindset (GM) intervention 4 to
adolescents in order to foster motivation for continued learning. GM programming promotes
the belief that personal characteristics, such as intellectual abilities, can be nurtured and
developed (Dweck 1999). Previous evaluations of GM interventions have found that this
programming improves grades for lower-achieving students and retention in more difficult
classes (e.g., Yeager [2019]; Zhu et al. [2019]; Rege et al. [2021]). Studies in both high-income
countries (HICs) and LMICs also find that GM interventions result in higher motivation, effort,
and increased educational attainment (e.g., Paunesku et. al. [2015] - USA; Yeager et. al. [2014]
- USA; Claro et al [2016] — Chile; Outes-Leon, Sanchez and Vakis [2020] - Peru). We build on
this previous literature on GM programming by providing evidence on the effectiveness of
delivering a GM programming package that is typically delivered in-person via a virtual

2 The objective of TSERO is to improve student outcomes in secondary education and bolster the
effectiveness of the secondary education system. See
https://documentsl.worldbank.org/curated/en/194861607432878896/pdf/Disclosable-Version-of-the-
ISR-Transforming-Secondary-Education-for-Results-Operation-P160943-Sequence-No-06.pdf.

5 Phone penetration in this sample is high at 98%.

4+ Moving forward, we will refer to the intervention as GM and the concept as growth mindset.
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modality (group phone calls and text messages) on student motivation in a low-income setting,
as well as during an extremely disruptive event, the covid-19 pandemic.

In terms of the gendered impact of school closures, our findings point to strongly gendered
impacts of the pandemic on learning related outcomes. Specifically, while boys and girls report
learning support from schools and parents at similar rates, the types of support received differ
by gender. Boys are more likely than girls to report receiving online learning support from both
schools and parents, while girls are more likely than boys to report learning from assignments
and that parents are helping with schoolwork. From February-March 2020 to February-March
2021 (one year into school closures and prior to the GM intervention), adolescent motivation
fell: adolescents report 0.118 standard deviation (sd) reductions in measures of growth mindset,
0.183sd reductions in time spent studying (equivalent to 22 minutes per day), and a 14.3%
reduction in aspirations for university education. Reductions in measures of growth mindset
and aspirations are significantly larger for girls, with girls’ aspirations falling by twice as much
as boys.

Turning to the GM intervention, short-term results suggest that the programming mitigates
the pandemic’s negative impacts on adolescent motivation. Adolescents assigned to the GM
intervention report 0.195sd higher measures of growth mindset and an 8.9% increase in
adolescent aspirations compared to adolescents assigned to the control group. The impact of
GM is sufficient to return boys’ aspirations to pre-covid-19-parndemic levels. However, these
impacts are common across gender so do not close the gender gaps that arose during covid-19-
related school closures. In addition, the GM intervention increases the time boys spend studying
by 0.208sd compared to the control group—returning time spent studying among boys to pre-
covid-19-pandemic levels—but has no effect for girls. These findings indicate persistence in
the pandemic-related gender gap.

Our findings contribute to a growing evidence-base on the impacts of epidemics and
pandemics, including covid-19, on adolescent motivation, learning, and continued school
enrollment. A recent review of the effects of health-related school closures on adolescent
outcomes documents increases in child labor, adolescent pregnancies, early marriage, intimate
partner violence and sexual exploitation, findings that point to strong gendered impacts on
continued education (Villegas et al., 2021). The current paper’s finding that girls have lesser
access to digital distance learning modalities points toward an important mechanism that may
drive gendered impacts of distance learning during the covid-19-related school closures. During
the covid-19 pandemic, several studies in both HICS and LMICs on the impact of remote
learning on student outcomes have pointed to social isolation (e.g., Vaillancourt et al. [2021] -
Canada), increased risk of dropout (e.g., Lichand et al. [2021] - Brazil), decreased student
engagement and motivation (e.g., Salta et al. [2022] - Greeze; Vaillancourt et al. [2021] —
Canada; Biswas et al. [2020] - Bangladesh), and to learning losses (Lichand et al., 2021;
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Donnelly and Patrinos, 2021; Hevia et al., 2022; Geven and Hasan, 2020; Moscoviz and Evans,
2022), with evidence that these impacts may be larger for girls (Lichand et al., 2021; Moscoviz
and Evans, 2022). This paper adds to this literature by providing estimates of motivation loss
during covid-19 distance learning in an LMIC.

This research also contributes to a small literature on randomized interventions for
adolescents during the covid-19 pandemic that have primarily focused on mental health (e.g.,
Schleider et al. [2022], Ding and Yao [2020]; Xu et al. [2021]) and improving covid-19
knowledge (e.g., Mistree et al. [2021]; Bahety et al. [2021]). We provide evidence of the
efficacy of a GM intervention during covid-19-related school closures on adolescent motivation
for continued learning. We find that this programming is an effective tool to mitigate adverse
education outcomes during an extreme event, such as the covid-19 pandemic, in addition to
improving adolescent motivation during “normal” times, suggesting that GM programming
may improve adolescent coping during hardship. Moreover, we contribute to the body of
evidence around GM by implementing the curriculum in a new context, Bangladesh, and via a
new, virtually-delivered modality. In delivering the GM intervention virtually via group phone
calls and text messages, we additionally contribute to a nascent literature on the efficacy of
virtually delivered programming more generally (e.g., Lan et al. [2019]; Mistree et al. [2021];
Schleider et al. [2022]). Delivering such interventions virtually via phone could be substantially
more cost effective due to ability to train relatively fewer facilitators, as well as have the
potential to reach a greater number of students than in-person delivery.

The rest of the paper is structured as follows. Section 2 provides detail on the data collection
and programming delivery; section 3 discusses the measures and sample; section 4 presents the

methods and results; and section 5 concludes.

2 Data collection and programming delivery

2.1 Data collection

This study uses three rounds of data from 2,220 adolescents who were attending grades 7 and
8 at the onset of the covid-19 pandemic in March 2020, collected as part of the Gender and
Adolescence: Global Evidence (GAGE) Programme in partnership with the World Bank under
the Transforming Secondary Education for Results Operation (TSERO). The sample includes
both boys and girls studying in government and semi-private (Monthly Pay Order [MPO])>
schools in Chittagong and Sylhet Divisions. Chittagong and Sylhet are relatively vulnerable
divisions in Bangladesh in terms of school completion, exhibiting the lowest completion rates

among Bangladesh’s eight divisions at every level of schooling (primary, lower secondary, and

3 MPO schools are private schools that follow the government curriculum and in which teachers are on
the government payroll.
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higher secondary), with only 63% and 53% of adolescents completing lower secondary school
in Chittagong and Sylhet, respectively (UNICEF Bangladesh, 2020).

The first round of surveys (baseline) was conducted from February-March of 2020 in-
person at schools prior to the school closures with a random sample of 2,220 adolescents across
109 schools. In each school, six boys and six girls were randomly selected from school
registration lists from each grade (7 and 8) to participate in the survey, totaling 24 adolescent
surveys per school. In all-girls or all-boys schools, six adolescents of the respective gender were
randomly drawn per grade, totaling 12 adolescents per school.¢ The baseline survey asked
adolescents information about their education and learning history, as well as across the GAGE
program’s other five capability areas (health, nutrition, and sexual and reproductive health;
bodily integrity; psychosocial well-being; voice and agency; and economic empowerment).
Surveys were also conducted with female primary caregivers (or male caregiver if there was no
female caregiver) to collect information on household characteristics, parenting, and caregiver
outcomes across capability areas. This paper focuses on education and learning outcomes from
the adolescent surveys and uses the caregiver surveys for household characteristics.

Additional rounds of data collection were conducted via phone in February-March 2021
(covid-19 round), one year into school closures, where 1,921 of the original sample was reached
(86.5%), and in July-August 2021 (midline), where 1,958 of the original sample was reached
(88%). Phone penetration among this sample is high at above 98%. In each round of phone
surveys, enumerators attempted to reach all respondents from the baseline sample. The covid-
19 round survey collected information on the impact of covid-19 on adolescents’ lives across
all capability areas while the midline survey focused on a smaller set of key outcomes around
motivation for continued learning linked to the GM intervention.”

The analysis in this paper focuses on a panel of 1,809 adolescents who were interviewed at
all three rounds of data collection. There is no evidence of differential attrition according to
treatment assignment either overall or by baseline characteristics (Table Al).

2.2 Growth Mindset

A “growth mindset” is the belief that personal characteristics, such as intellectual abilities, can
be nurtured and developed. This is in contrast to a “fixed mindset”—the belief that these
characteristics are fixed and unchangeable (Dweck, 1999; Dweck and Leggett, 1988; Yeager
and Dweck, 2012). Research on mindsets has found that people who hold more of a growth
mindset are more likely to thrive in the face of difficulty and continue to improve, while those
who hold more of a fixed mindset may shy away from challenges or fail to meet their potential

6 There are 9 all-boy schools, 24 all-girls schools, and 76 co-education schools.
7 Survey instruments will be posted at gage.odi.org and are currently available from the authors by
request.
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(see Dweck and Yeager, 2019). Typically, GM interventions come in one of four packages: (1)
computerized training; (2) reading mindset materials only; (3) in-person training via structured
discussion or lecture, where facilitators are generally teachers and/or researchers; and (4) a
combination of 1 and 4 (Sisk et al., 2018).

We implemented a virtual adaptation of a GM intervention of the third type, where we
engaged a random sub-set of students in the GM framework with facilitators via phone calls
and text messages. We randomly assigned students to the GM intervention or a control group
based on their school of attendance in March 2020, prior to covid-19-pandemic related school
closures. Of the 109 schools in our sample, 73 were randomly assigned to receive the GM
intervention, covering 1,475 students from our baseline sample, and the remaining 36 schools
serve as the control group. School randomization was stratified by rural or urban status and
school type (government or MPO).

The GM intervention was implemented over the course of eight weeks between April 5 and
June 3, 2021. There was a one week break between weeks five and six to account for Eid al-
Fitr, which fell on May 12-13, 2021. In the first week of the intervention, students were engaged
in a phone call with a group of three students from their school, where facilitators, who were
hired and trained by a partner NGO, read an essay titled “Did you know you can grow your
intelligence?”” This reading was followed by a short discussion to check for understanding, and
students were assigned to write an essay on malleable intelligence, addressed to a friend. In the
second week, the students submitted their essays and received feedback from facilitators via
another group phone call. In weeks three through seven, students responded to text messages
with true/false statements based on GM theory. See Table A2 for the list of true/false
statements. Week eight of the intervention concluded with a group phone call to review the GM
content one final time. Students received a certificate of completion at the end of the
intervention.

Across the 8 weeks of intervention, weekly participation ranged between 1,123 in week one
(76%) and 1,022 (69%) in week six (which followed the Eid al-Fitr holiday), and 988
adolescents participated in all activities across the eight weeks (66%).8 Participation was similar
for girls and boys and across the two grades. In terms of performance on the five true/false
questions, on average, 96% of students responded correctly to the statements, ranging from
88% correct in week one to 99.5% correct in week 3, indicating a high level of internalization
of the GM material.

8 Of the 1,475 students assigned to the GM intervention, facilitators were able to reach and speak with
1,283 adolescents. The main reason for the inability to reach adolescents was due to numbers being
switched off. Of the 1,283 adolescents reached, 1,268 adolescents (98.8%) consented to participate
and 1,123 adolescents eventually participated in the week one call. The main reasons for the
additional reduction in participation were the adolescent not being available at the time of the call,
parents declining adolescent participation at the time of the call for personal reasons such as sickness
of a household member, and the participant declining to move forward with participation.
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3 Outcomes and sample characteristics

3.1 Measures

We focus on two sets of outcome measures related to (i) continued learning during covid-19-
related school closures and (ii) motivation for continued learning.

3.1.1 Continued learning during covid-19-related school closures

To understand continued learning among adolescents during covid-19-related school closures,
we asked adolescents about support they received from their school, support they received from
their family, and the modes of learning activities they were engaging in while schools were
closed.

To measure the extent of learning support adolescents received, we first asked whether they
received support from schools and from families separately, and then we asked the modes of
support they received from each. For modes of school support, we asked adolescents whether
schools provided learning support in the form of online resources, provision of textbooks, or
written assignments. We grouped the latter two categories together to generate two indicators:
(1) receipt of online resources and (2) receipt of traditional schooling support (textbooks and
written assignments). For modes of family support, we asked adolescents to identify support in
the form of access to media (TV, radio, internet devices, mobile learning apps), homeschooling,
helping with schoolwork, providing a space to study, purchasing learning materials, organizing
study groups, reducing household chores, or any other form of support. Students selected all
types of support that they received, and we generated indicators for each category.

With respect to learning methods, we asked adolescents to identify the main method they
used to continue learning while school is closed: school-based assignments, self-study (i.e.,
spending time studying with own books), using online resources (e.g., watching educational
videos online, using mobile learning apps, other online learning), using TV/radio programs
(e.g., watching Ministry of Education TV/radio-based classes), taking private lessons with
tutors, or doing nothing. We generated indicators for each method.

3.1.2 Adolescent Motivation for continued learning

The second set of measures we focus on allows us to explore the impact of the covid-19
pandemic on motivation for continued learning and future trajectories.

Growth Mindset. Our measures of growth mindset utilize a set of 17 items eliciting beliefs
regarding attitudes and behaviors related to grit and perseverance and belief in the malleability
of ability. Thirteen items are adapted from Alan, Boneva and Ertac (2019), which includes the
seven items from the Duckworth and Quinn (2009) Grit Scale and six items measuring
malleability of abilities from Dweck (2006). We additionally include four items measuring
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growth mindset from the World Bank (WB) STEP survey (World Bank, 2014). Appendix Table
A3 presents all items, as well as indicates which items are used to generate each scale. We
generate four indexes from these items: (1) a grit scale of seven items (Grit Index); (2) a
malleability scale of six items (Malleability Index); and (3) a growth mindset scale of four items
(WB Growth Mindset Index); and (4) an overall growth mindset scale that encompasses the
three previous scales (Overall Growth Mindset Index). Each item has the response set strongly
agree, agree, disagree, strongly disagree, which are scored from 1-4 according to their degree
of alignment with a GM. For the three sub-scales, the item scores (1-4) are summed across
items and the total sum is divided by the number of items, for a total score range of 1-4. The
overall GM scale is the sum of the three sub-scales.

Other outcomes. We measure the average time spent in self-directed study in hours on a typical
weekday during the seven days prior to the survey as reported by the adolescent. To elicit
educational aspiration of the adolescents, we asked adolescents the level of education they
would like to ultimately achieve if there were no constraints. We generated an indicator equal
to one if the adolescent aspires to university education or higher and an indicator equal to one
if the adolescent agrees or partially agrees they will not be able to return to school when it
reopens. We also construct an indicator equal to one if the adolescent reported having a friend
he or she can trust. We include having a trusted friend due to increased social isolation during
distance learning, with previous research arguing that social isolation is associated with
academic achievement (Bester and Budhal, 2001; Vaillancourt et al., 2021), and the potential
of the GM intervention to foster these connections via the group phone call. Finally, we generate
an indicator for currently engaged in paid work. We include the paid work indicator due to
concerns that adolescents may transition into paid work during the school closures, limiting
their ability to continue learning or return to school when schools reopen (Asadullah et al.,
2021).

3.1.3 Baseline Characteristics

We account for the following baseline characteristics in our analysis: household head has at
least secondary school certificate (SSC) degree, household size, household wealth, household
location in an urban area, age and gender of the adolescent, whether the adolescent was
attending grade 7 or § at the onset of covid-19, and attendance at a government or MPO school.
We measure household wealth as having an above-median score on an asset index constructed
following the methods of Filmer and Pritchett (2001). We control for these characteristics either
because they were part of the randomization (urban or rural location, attendance of an MPO or
government school) or they are predictive of the outcomes of interest (Bruhn and McKenzie,
2009).
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Table 1 presents summary statistics of baseline measures of individual characteristics. On
average, adolescents were 12.8 years old at the time of baseline. The sample is 57.9% female,
and 49.8% of the adolescents were attending grade 8 at the time of school closures. Nearly 40%
of household heads had attended at least some secondary school, households have 5.7
household members on average, and 57.8% of households are in urban areas. In general, boys
and girls have similar profiles in terms of age, grade, and household wealth, though household
heads of boys’ households are more educated on average. Table 1 also shows that there are no
differences in adolescent characteristics according to treatment assignment to the GM
intervention in columns 5-6.

4 Methods and Results

We will first present the methods and results of the association of covid-19 on continued
learning activities and adolescent motivation for continued learning in section 4.1, and then turn
to the impacts of the randomized GM intervention in section 4.2, again first presenting methods
and then moving into results.

Table 1. Baseline Sample Characteristics (February-March 2020)

(@) 2 3) “) ) (6)

()

Overall By gender By treatment status
Male Female p- GM Contro p-
value 1 value
Adolescent age (10-18) 12.8 12.8 12.7 217 12.8 12.8 .79
Adolescent is female 0.579 | 0.000 1.00 -- 0.570 0.598 .720
Adolescent is in grade 8 0.498 |0.482 0.509 025 | 0499 0496 .821
Adolescent attends government school ~ 0.283 | 0.337  0.244 243 | 0.266 0.324 .600
Household head has at least secondary
education 0.370 |0.435 0.323 065 | 0.397 0.309 .174
Number of household members (2-25) 5.68 5.55 5.78 153 | 5.66 5.75 .639
Household wealth above median 0.546 | 0.575 0.524 180 | 0.570 0.492 .105
Household in urban location 0.578 ]0.556 0.594 574 | 0.564 0.609 .689
Number of observations 1,809 841 968 1,197 612

Notes. All statistics are calculated using survey weights to make estimates representative of adolescents in the
relevant grades in the schools in the sample. Household wealth is measured as having an above-median score on
an asset index constructed following the methods of Filmer and Pritchett (2001). In columns 4 and 7, p-values are
from t-tests of equality of means by gender and treatment status, respectively, clustering standard errors at the

school level.

Data source. Baseline data.
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4.1 Covid-19, continued learning, and adolescent motivation for continued learning

4.1.1 Methods: Covid-19, continued learning, and adolescent motivation for
continued learning

We begin with descriptive analysis of learning support and method of learning during covid-
19, overall and by gender, using data from the covid-19 round of data collection only. In
addition to descriptive analysis, we estimate gender differences in learning support and learning
method during covid-19, controlling for baseline characteristics—household head education,
number of household members, household wealth, urban vs. rural location, and adolescent age,
grade, and school type—according to the following specification:

Yi,covid—19 =a+ .BlFemalei + XL"BL6 + 5i,covid—19 (1)

where Y; coyig—19 is the outcome of interest for individual i during the covid-19 round of data
collection, Female; is a binary indicator that the adolescent is female, and X/, is the vector of
previously described baseline characteristics.

We then explore changes in adolescent motivation over time between the baseline survey
and the covid-19 round survey:

)/l.t =a+ ﬂ1C0VIDt + Xi’BL8 + Eit (2)

where Y;; is the outcome of interest for individual i at time t, COVID; equals to 1 for data
collected during covid-19-related school closures, and X;5; is a vector of baseline controls
noted above, including a binary indicator for female. §; is the coefficient of interest. We
estimate equation 2 for the whole sample and for boys and girls separately in order to examine
gender differences. To test for gender differences, we additionally include an interaction term
between COVID, and Female; in equation 2. For the regression analysis, the growth mindset
indices and average hours of study in a typical day are standardized to the mean and standard
deviation in the sample at baseline. Standard errors are clustered at the school level to account
for sampling design and individual survey weights are incorporated in order to make estimates
representative of adolescents in the relevant grades in the schools in the sample.

4.1.2 Results: Covid-19, continued learning, and adolescent motivation for continued
learning

Continued learning

Table 2 summarizes the types of continued learning support that adolescents received during
school closures.
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Table 2. Continued Learning during covid-19 (February-March 2021)

) ) 3)

Overal
1 By gender
Male Female
A. School providing learning
support 0.402 0.437 0.376
Among those receiving support...
Online support 0.700 | 0.854  0.569
Traditional support 0.367 | 0.255 0.462
B. Family provided support 0.906 0.907 0.905
Among those receiving support...
Access to media (TV, radio,
internet) 0.340 | 0.400 0.296
Homeschooling 0.314 | 0336  0.298
Helping with schoolwork 0.702 | 0.607 0.772
Space to study 0.694 | 0.721 0.674
Purchasing learning materials 0.400 | 0.427 0.380
Organize group study 0.032 | 0.019 0.041
Reducing household chores 0412 | 0.445 0.389
Other support 0.026 | 0.025 0.026
C. Learning method while schools closed
Not doing anything 0.007 | 0.009  0.006
School-based assignments 0.226 | 0.205 0.241
Books (Self-study) 0.545 | 0.515  0.567
Online resources 0.104 | 0.122  0.091
TV programs 0.078 | 0.099  0.062
Private lessons 0.028 | 0.040 0.020
Other 0.012 | 0.010 0.013

Notes. All statistics are calculated using individual survey weights to make
estimates representative of adolescents in the relevant grades in the schools in
the sample.

Data source. covid-19 round data

Forty percent of adolescents report receiving support from their schools during the closures and
90% report receiving support from their families. Among students receiving support from
schools, 70% of students report receiving online support. The most common types of support
from families that adolescents report is families helping with schoolwork (70.2%) and

providing a space to study (69.4%).
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There are no gender differences in receipt of support overall. However, when looking into
the types of support that adolescents report, gender differences arise. Figure 1 summarizes these
differences, presenting estimates of the difference in learning support between girls and boys
after controlling for baseline characteristic, showing that differences in learning support are not
being driven by differences in household socioeconomic status or types of schools that the
adolescent is attending. Boys are more likely to report receiving online resources from schools
(85.4% of boys compared to 56.9% of girls), while girls are more likely to report receiving
traditional learning materials from schools (46.2% of girls compared to 25.5% of boys).
Likewise, boys are more likely to report family support in the form of access to media (40% of
boys compared to 29.6% of girls), while girls are more likely to report parents providing support
in the form of helping with schoolwork (77.2% of girls compared to 60.7% of boys) and
organizing study groups (4.1% of girls compared to 1.9% of boys). Boys are also moderately
more likely than girls to report that families are providing them a space to study (72.1% vs.
67.4%) and reducing their chores to allow time for studying (44.5% vs 38.9%). Taken together,
these patterns point to boys receiving learning supports that are more conducive to distance
learning modalities, as well as being provided more time by families to devote to learning
activities.

Table 2, Panel C, shows how the type of support received translates into the main methods
of learning reported by adolescents. First, nearly all adolescents are reporting doing something
to continue learning, with less than 1% reporting doing nothing to continue learning. The
majority of adolescents report that their main method of learning is through books (54.5%),
followed by school-based assignments (22.6%), and online resources (10.4%). Notably, less
than 10% of adolescents report that TV programs are their main method of continued learning,
although the Ministry of Education (MOE) televised the national curriculum via Shangsad TV
for this purpose. While not as stark as differences in reported learning support, there are gender
differences in reported learning modalities congruent with the type of support boys and girls
receive, summarized in Figure 2.

Boys are more likely to report that their main method of study involves media—9.9% of
boys report that MOE TV is their main method of study compared to 6.2% girls and 12.2% of
boys report learning by online resources compared to 9.1% of girls, though the latter differences
is not statistically significant. Boys are also more likely than girls to report learning via private
lessons (4% of boys vs. 2% of girls), suggesting greater household resources being allocated to
boys’ continued learning. On the other hand, girls are more likely to report continued learning
through assignments (24.1% girls vs. 20.5% boys) and books (56.7% girls vs. 51.5% boys).
Again, these patterns suggest that, while girls are more likely to be left to continue their studies
independently, boys are more likely to be engaging in supported study activities, via both media
and private tutoring
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Figure 1. Gender differences in support for continued learning (Female-Male)

School 'support
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Received any family support k p=.860
|
Media support —— : b=-0.093 / p=.010
Homeschooling | p=288
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Help with schoolwork | 50178/ p<000
Provision of study space —@—— 1=-0.053/p=.078
Purchasing books/learning materials : p=.172
Organize study group via internet/phone i b=0.024 / p=.107
Reduced household chores —0—: b=-0.063 / p=.033
Other support . p=931
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Notes. This figure presents coefficient estimates on an indicator for being female from a
model regressing the outcomes listed on the left side of the figure on an indicator for
female and a set of baseline characteristics: adolescent age, grade of adolescent
enrollment, attendance of a government or MPO school, household head having at least
secondary school education, household size, household wealth, and rural or urban
location. Standard errors are clustered at the school level and models are adjusted for
individual sampling weights to make estimates representative of adolescents in the
relevant grades in the schools in the sample.

Data source. covid-19 round data.

Adolescent motivation for continued learning

In light of gender differences in engagement with modern technologies for virtual learning, a
natural question arises regarding whether covid-19-related school closures had differential
impacts on motivation for continued learning among boys and girls. Table 3 presents summary
statistics of adolescent motivation for continued learning during baseline and during covid-19

and highlights stark changes in outcomes between baseline and the covid-19 round survey.
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Figure 2. Gender differences in main method of learning (Female-Male)
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Notes. This figure presents coefficient estimates on an indicator for being female from a model
regressing the outcomes listed on the left side of the figure on an indicator for female and a set
of baseline characteristics: adolescent age, grade of adolescent enrollment, attendance of a
government or MPO school, household head having at least secondary school education,
household size, household wealth, and rural or urban location. Standard errors are clustered at
the school level and models are adjusted for individual sampling weights to make estimates
representative of adolescents in the relevant grades in the schools in the sample.

Data source. covid-19 round data.

In terms of baseline measures of student motivation (Table 3, columns 2-4), we do not observe
substantive differences by gender across outcomes. For the few items where differences are
statistically significant, differences are small. On average, scores on the Overall Growth
Mindset Index are 8.5 out of 12, with adolescents exhibiting the highest scores on the
Malleability Index at an average score of 3 out of 4. On average, students reported spending

4.7 hours in self-directed study on a typical day at baseline and 87% reported aspiring to
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university education. Ninety percent of adolescents report having a trusted friend and less than
5% reported currently working.

During the covid-19 round of data collection (Table 3, Panel B), there are reductions in
student motivation for continued learning across all measures from baseline and substantive,
and statistically significant gender differences emerge. Although changes in the growth mindset
measures over time are small overall, disaggregating by gender reveals that, while boys’ growth
mindset scores during covid-19 are largely the same as—if not higher than—at baseline, girls’
scores are consistently lower across all indices. Similarly, average reported time spent studying
during covid-19-related school closures is 4.38 hours, approximately 30 minutes less per day
than prior to closures, with girls reporting less time studying than boys. Note that time spent
studying at baseline does not include time spent at school. Including time spent at school,
adolescents spent an average of 10.8 hours a day in school and self-directed study prior to
school closures. Thus, the decrease in time spent studying between baseline and the covid-19
round of data collection reflects changes in self-directed schooling effort, and reductions in
overall time spent in learning activities are significantly larger at 6.5 hours per day.

Further, while 87% of adolescents aspired to university education at baseline, only 74% of
adolescents reported aspiring to university education during the covid-19 round of data
collection, and only 67% report having a trusted friend at the covid-19 round compared to 90%
of adolescents reporting so at baseline. Whereas there were no baseline differences in
aspirations for university education or having a trusted friend by gender, Table 3, Panel B shows
that boys were 10 percentage points (pp) more likely to aspire to university education than girls
during the covid-19 round of data collection (80% vs. 70%) and girls are 11pp more likely to
report having a trusted friend than boys (71.6% vs. 60.2%). While rates are low in general, girls
are nearly four times more likely to agree they will not be able to return to school when schools
reopen (4.2% of girls compared to 1.4% of boys). It does not appear that there is an increase in
adolescents engaging in paid work in our sample, perhaps due to a dearth of opportunities for
adolescents (Asaduzzaman et al., 2021).

Figure 3 presents regression estimates of §; from equation 2 to examine changes in
adolescent motivation for continued learning from baseline to one year later during covid-19.
We plot the estimates of [5; from equation 2 over the whole sample (Overall) and after
restricting the sample to boys only (Male) and girls only (Female). Figure 3, Panel A, presents
coefficients for the growth mindset measures and the measure of time spent studying in standard
deviation units. Figure 3, Panel B, presents coefficients for binary outcomes. Table A4 in the
appendix presents the full set of results as well as the p-value from a test of equality of the

association of covid-19-related school closures with boys’ and girls’ outcomes.
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Table 3. Adolescent motivation, by gender and treatment status

(1 (OB €)) (G ) () )

Overall By gender By treatment status

Male Female p-value GM Control p-value

A. Baseline data (February-March 2020)
Overall Growth Mindset Index (3-

12) 849 | 853  8.46 218 | 8.509 8.443  .490
Grit Index (1-4) 274 | 277 272 .010 |2.748 2.717  .286
Malleability Index (1-4) 3.02 | 298  3.05 110 |3.018 3.017 .822
WB Growth Mindset (1-4) 2.73 2.78  2.69 601 |2.741 2.707 .566
Time spent studying in a typical

day (hours) 473 | 483 4.66 445 | 4743 4706  .506
Aspire to university education 0.870 | 0.881 0.861 | .055 |0.874 0.860 .479
Adolescent has trusted friend 0.900 |0.918 0.887 | .119 |0.907 0.885 .290
Adolescent currently working 0.041 |0.052 0.032 | .218 | 0.043 0.034 .622
Chi-sguared p-value on joint test 702

B. Covid-19 round data (February-March 2021)
Overall Growth Mindset Index (3-

12) 8.35 | 8.5l 8.24 |p<.000| 8.338 8.382 .781
Grit Index (1-4) 273 | 279  2.69 |p<.000|2.727 2.734  .949
Malleability Index (1-4) 290 | 291 290 905 |2.906 2902 .625
WB Growth Mindset (1-4) 272 | 2.81 265 |p<.000|2.706 2.744  .299
Time spent studying in a typical

day (hours) 438 | 450 4.28 294 4480 4.171 .080
Aspire to university education 0.744 | 0.801 0.702 | .001 |0.750 0.731  .519
Adolescent has trusted friend 0.669 | 0.602 0.716 |p<.000| 0.668 0.673  .893
Adolescent currently working 0.014 | 0.020 0.009 | .090 |0.015 0.012 .891
Fears cannot return to school 0.029 | 0.014 0.042 | .012 | 0.026 0.037 .325
Chi-sguared p-value on joint test 757

Number of Observations 1,809 | 841 968 1,197 612

Notes: All statistics are calculated using survey weights to make estimates representative of
adolescents in the relevant grades at the schools in our sample. In column 4, p-values are
generated from regression models that test for gender differences, controlling for baseline
adolescent characteristics: adolescent age, grade of enrollment, attendance of a government or
MPO school, household head having at least secondary school education, household size,
household wealth, and rural or urban location. In column 7, p-values are generated from
regression models that test for treatment differences, controlling for randomization strata. The
chi-squared p-value comes from a logistic model that predicts treatment status using pre-
intervention outcomes, controlling for randomization strata. Standard errors are clustered at
the school level in all models.

Data source. Baseline and covid-19 round data.
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Figure 3 shows a reduction in the Malleability Index score of 0.270 standard deviations (sd)
overall and that this reduction was twice as large for girls (0.351sd reduction) than for boys
(0.159sd), p=.046. The Malleability Index includes items such as “If I study hard enough, I
could be the most successful student in the class” and “Music or drawing talent can be learned
by anyone” (see Table A3). A reduction in this scale could be a signal that adolescents are
feeling discouraged by self-driven study during school closures. The reported average hours in
self-directed study reduces by 0.183sd for all adolescents, which translates to a reduction in
studying of about 22 minutes per day.

We also find significant decreases in aspirations for university education of 12.5pp (a 14%
reduction), which are significantly larger for girls (15.9pp) compared to boys (7.9pp), p=.005.
Interestingly, while having a trusted friend reduces for both genders by 23.1pp (a 26%
reduction), boys are more likely to report reductions (31.6pp) compared to girls (17.1pp),
p<.000, suggesting that social isolation is greater for boys than for girls. This could be partially
due to parents being more likely to organize study groups for girls (see Table 2, Panel C);
however, the share of adolescents reporting this is too small (3.2%) to fully explain this gap in

friendships. Boys and girls are equally less likely to be engaged in paid work.
Figure 3. Dynamic Effects of covid-19 on Adolescent Motivation
Panel A. Standardized outcomes
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Panel B. Binary Outcomes

Aspire to university education

Overall —&8— b=-0.125/p<.000
Male —@—— 1=70.079/p=.001
Female —&8— b=-0.159/ p<.000

Has friend s/he can trust
Overall —8— b=-0.231/p<000
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Percentage Points

Notes. This figure presents estimates of f; from equation 2. Outcomes in Panel A are standardized
to the mean and standard deviation at baseline and the scale is in standard deviations. Outcomes in
Panel B are binary and the scale is in percentage points. Outcomes are indicated at the top-center
in each sub-panel. For each outcome, equation 2 is estimated over the whole sample (Overall), for
boys only (Male), and for girls only (Female), labeled on the left-side of the figure. All regressions
include controls for household head having secondary school certificate degree, household size,
household has above median wealth, urban location, age and gender of the adolescent, and
adolescent grade and school type. Standard errors are clustered at the school level to account for
sampling design and sampling weights are used to make estimates representative of adolescents in
the relevant grades in the schools in the sample.

Data Source. Baseline and covid-19 round data.

Overall, Figure 3 suggests that school closures due to the covid-19 pandemic are associated
with lower socioemotional skills in terms of malleability of intelligence, reductions in time
spent studying, and reductions in aspirations for university education—all of which point to
feelings of discouragement during extended school closures. Moreover, these negative impacts
are broadly larger for girls than for boys, suggesting that school closures may generate or

exacerbate already-existing gender disparities in education outcomes
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4.2 Impact of the GM intervention

We now turn to evaluate early impacts of the randomized GM intervention and its potential to
mitigate the negative, gendered trends in education outcomes documented in section 4.1.
Importantly, while Table 3 shows emerging gender differences over time during covid-19, no
differences in outcomes emerge across assignment to the GM intervention (Table 3, columns
5-7).

4.1.1 Methods: Impact of the GM intervention

To estimate the impact of the GM intervention on our outcomes of interest, we now incorporate
data from the midline survey round collected after GM was implemented. Taking advantage of
the covid-19 round of data collected one to two months prior to the GM intervention and
following Mckenzie (2012), we estimate the intent-to-treat (ITT) estimate using ANCOVA, as

follows
Yi1=a+BGM; + Xip, 6 +0Y; 5 + ¢ (3)

where Y; ; is our outcome of interest for individual i at midline and Y; 4 is the pre-intervention
outcome measured during the covid-19 round. GM; is an indicator for whether individual i was
assigned to the GM intervention, and Xj;; is a vector of baseline controls as described
previously for equation 2. 8;is the coefficient of interest. We estimate equation 3 for the whole
sample and for boys and girls separately in order to examine gender differences. Again, to test
for treatment differences between boys and girls, we include an interaction between the GM;
treatment indicators and an indicator for female in equation 3. The growth mindset indices and
average hours studied are standardized to the mean and standard deviation in control schools at
each survey round (covid-19 round and midline). Standard errors are clustered at the school
level to account for sampling design and the unit of treatment assignment, and individual survey

weights are incorporated to make estimates representative of the schools in our sample.

5.1.2 Results: Impact of the GM intervention

Figure 4 presents the ITT estimates of 8; from equation 3 across our outcomes over the whole
sample (Overall) and disaggregated for boys only (Male) and girls only (Female). As in Figure
3, Panel A, presents coefficients for the GM outcomes and the measure of time spent studying
in standard deviation units, and Panel B presents coefficients for binary outcomes. Table A5 in
the appendix presents the full set of results as well as the p-value from a test of equality of the

impact of GM on boys’ and girls’ outcomes.
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Panel A of Figure 4 shows that the GM intervention is strongly associated with increases in
measures of growth mindset across all indices. The GM intervention (compared to control)
increases the Overall Growth Mindset Index by 0.195sd (p=.002), the Grit Index by 0.168sd
(p=.002), the Malleability Index by 0.179sd (p=.005), and the WB Growth Mindset Index by
0.110sd (p=.090). Treatment effects are generally larger for boys than for girls—except for the
Malleability Index—but we cannot reject that the ITT effect is equal for boys and girls in all
cases (see appendix Table AS).

The GM intervention does not appear to have an impact on time spent studying overall;
however, when the sample is split by gender, it reveals that the intervention increases boys’
study time by 0.208sd (equivalent to 22 minutes), while it has no impact for girls. This treatment
effect for boys compensates for the reduction in time spent in self-directed study between the
baseline and the covid-19 round surveys—but still leaves total time spent in learning activities

significantly below levels prior to school closures when considering time spent at school.
Figure 4. Impact of Growth Mindset on Adolescent Motivation

Panel A. Standardized outcomes
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Panel B. Binary outcomes

Aspire to university education
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Notes. This figure presents estimates of 5, from equation 3. Outcomes in Panel A are
standardized to the mean and standard deviation in the control group and the scale is in
standard deviations. Outcomes in Panel B are binary and the scale is in percentage points.
Outcomes are indicated at the top-center in each sub-panel. For each outcome, equation
3 is estimated over the whole sample (Overall), for boys only (Male), and for girls only
(Female), labeled on the left-side of the figure. All regressions include controls for
household head having secondary school certificate degree, household size, household
has above median wealth, age and gender of the adolescent, adolescent grade, and
randomization strata (urban or rural status and government or MPO school). Standard
errors are clustered at the school level to account for sampling design and sampling
weights are used to make estimates representative of adolescents in the relevant grades
in the schools in the sample.

Data source. Midline data for outcomes; baseline data for baseline controls; covid-19
round data for pre-intervention outcome controls.

Turning to aspirations for university education in Panel B of Figure 4, the GM intervention
causes a 6.9pp increase in aspirations, and this effect is the same for boys and girls. For boys,
this increase in aspirations nearly returns aspirations for university education to their baseline
levels, while for girls, who suffered larger reductions in university aspirations of 15.9pp, this
compensates for less than half of the reduction. The GM intervention does not have a

statistically significant or meaningful effect on the likelihood of having a trusted friend or that
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the adolescent is currently working; however, there is evidence that the intervention reduces
the belief that the adolescent will not be able to return to school by 2.5pp (p=.105), which
amounts to a 30% reduction, with no difference by gender.

Overall, Figure 4 shows that the GM intervention had positive impacts on adolescent
motivation for continued learning, with positive impacts on measures of growth mindset and
aspirations for university education for both boys and girls. The GM intervention also increases
time spent studying among boys, but not for girls. The intervention does not close gender gaps

in motivation associated with covid-19-related school closures.

5. Discussion and Conclusion

We present evidence of gender differences in both the impact of covid-19-related school
closures on continued learning for boys and girls and the impact of a GM intervention delivered
virtually during the covid-19 pandemic on motivation for continued learning. Our findings
show that, while boys and girls report support for learning at similar rates, girls are significantly
less likely to engage with virtual learning modalities, which suggests that they are at a
disadvantage in keeping pace with their male classmates. Moreover, our research highlights
that school closures are associated with larger negative impacts on motivation and aspirations
for university education among girls as compared to boys, pointing to growing gender gaps in
motivation for continued learning. On the other hand, boys appear to be suffering larger impacts
in terms of social isolation. Time spent in learning activities significantly decreased for all
adolescents. Findings from the randomized GM intervention suggest that, promisingly, the
intervention may be successful at improving adolescent education outcomes upon return to
school by increasing adolescent motivation. However, there is no evidence that the intervention
can close gender gaps that have manifested during the pandemic. These findings have
implications for learning losses upon return to school, consistent with a nascent but growing
evidence of significant learning losses during the covid-19 pandemic in both HICs and LMICs
(Moscoviz and Evans, 2022; Donnelly and Patrinos, 2021).

A strength of this study is the use of panel data on adolescents, collected in-person
immediately prior to school closures in February and March 2020 and virtually via phone calls
12 months and 16 months later in February and March 2021 and July and August 2021, which
allows for comparisons in adolescent outcomes before and after the onset of the covid-19
pandemic. However, other factors may be changing over time, such as shifting gender norms
and expectations around paid and domestic work as adolescents age—factors that could be
driving changes in outcomes between 2020 and 2021. Results should be interpreted with this

in mind. In addition, both the covid-19 and midline rounds of data collection were conducted
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via phone, which may have affected adolescent understanding of survey questions and
continuity of the interview due to mobile connection issues. Finally, the causal impacts of the
GM intervention are short-term, measured one to two months after the completion of the GM
intervention. Thus, observed impacts may not persist over a longer period of time. Moreover,
due to continued school closures at the time of the midline data collection and the phone-based
survey, we are not able to measure impacts of the GM intervention learning outcomes or school
enrollment, which are of primary interest in understanding learning impacts of the covid-19
pandemic. This is an avenue for future research as schools reopen.

These findings point toward potential priority areas for the Government of Bangladesh
(GoB) to better support adolescent education outcomes. Specifically, findings suggest that
despite gender parity in secondary education enrollment, gender gaps in educational support
and engagement persist within households and schools. This suggests that GoB could consider
outreach to parents and students to foster gender-equitable behaviors, for example in terms of
access to media and expectations for domestic and care work. More broadly, this study
contributes knowledge on the nature of gendered impacts of disruptive events and highlights
the importance of gender disaggregated data not only on superficial experiences—e.g., receipt
of support for schooling—but also on the underlying mechanisms for those experiences—e.g.,
the type of support being provided. These data are critical to understanding sources of inequities
and resulting gender disparities in outcomes. Furthermore, our findings that GM programming
improved adolescent outcomes overall without closing gender gaps in adolescent motivation
suggest a need to better target adolescent support and programming to the specific gendered
constraints faced by girls and boys. Ultimately, our findings highlight that direct phone-based
outreach to adolescents and their parents may be a low-cost way to improve engagement in
learning for both boys and girls with implications for expanding the reach of adolescent
educational programming beyond the classroom to both in- and out-of-school adolescents on a

broader global scale.
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Appendix
Table Al. Analysis of Sample Selection
(@) 2)
Outcome:
=1 if surveyed all three rounds
x GM Treatment Level
Growth Mindset (GM) treatment -0.035 -0.073
(0.050) (0.302)
Household head has at least secondary education -0.000 0.048
(0.010) (0.032)
Number of household members 0.052 0.002
(0.041) (0.008)
Household wealth above median 0.009 -0.021
(0.023) (0.029)
Age of adolescent at baseline -0.032 -0.016
(0.034) (0.015)
Adolescent is female -0.004 -0.002
(0.044) (0.027)
Adolescent is in grade 8 0.067 0.024
(0.066) (0.036)
Indicator for rural, government school -0.062 -0.028
(0.062) (0.035)
Indicator for urban MPO school -0.074 0.065
(0.049) (0.046)
Indicator for urban, government school -0.035 0.123%%**
(0.050) (0.039)
Observations 2,214

Notes. This table presents estimates from a linear probability model, regressing an
indicator of appearing in the analysis sample on a set of individual and household
characteristics. Standard errors clustered at the school level and sampling weights are
used to make estimates representative of adolescents in the relevant grades in the schools
in the sample. Although 2,220 adolescents were surveyed at baseline, we were unable to
survey six of their female primary caregivers and are missing information on household
characteristics, so they are dropped from this analysis. * p<.1; ** p<.05; *** p<.01

Data source. Baseline data.
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Table A2. Growth Mindset True/False Statements

True or False: Answer | Response: Right! /Incorrect!:
Week 3: You are either smart or True Your brain is a muscle that can be exercised. When you
dumb and it cannot be changed learn new things, there are tiny connections in the brain
that actually multiply and get stronger. The more that
you challenge your mind to learn, the more your brain
cells grow.
Week 4: If Samira is not good at True If Samira is not good at maths now, she can keep
maths in 8" Standard, she will practicing and growing her brain which is a muscle. If
never be good at maths she keeps practicing, she will become great at Maths!
Week 5: You can learn anything True You CAN do anything if you put in the effort and
if you put in the effort and believe in yourself. Our intelligence and brain are NOT
believe in yourself fixed. We can expand it if we put in the effort and see
failures and opportunities to learn and grow.
Week 6: If something is False Since our brain can grow, it means that we can learn
challenging, you should not even things even if we find it challenging. So, it is always
try it. You should give up. good to put in the effort because you will learn.
Week 7: Sariya is the best at False No one is born with intelligence that is different from
science because she was born you. Sariya is good at science because she loves it,
with the talent studies a lot, and wants to be the best at it.
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Table A3. Growth Mindset Measures

WB
Mallea- | Growth
Full | Grit bility | Mindset
Item Scale | Scale | Scale Scale

1. Ilike schoolwork best which makes me think hard, even if I

make a lot of mistakes. X X
2. Setbacks discourage me. X X
3. IfI think I will lose in a game, I do not want to continue % %
playing.
4. When I receive a bad result on a test, I spend less time on this % x

subject and focus on other subjects that I'm actually good at.

5. I work hard in tasks. X X

6. I prefer easy homework where I can easily answer all

questions correctly. X
7. If I'm having difficulty in a task, it is a waste of time to keep
. . . : X X
trying. I move on to things which I am better at doing.
8. Your intelligence is something very basic about you that you % %
can't change very much.
. Music or drawing talent can be learned by anyone. X X
10. No matter how intelligent you are, you can always change it % %
quite a bit.
11. Truly smart people do not need to try hard. X X
12. If you're not good at a subject, working hard won't make you % N
good at it.
13. If I study hard enough, I could be the most successful student 9 %
in the class.
14. You have a certain amount of intelligence, and you really can't % %
do much to change it.
15. You can do things differently, but you can't really change the 9 %
fundamental parts of who you are.
16. You are a certain kind of person, and you really can't do much % %

to change that.

17. You can learn new things, but you can't really change your
basic intelligence

Notes. Response options for each item are Strongly Agree, Agree, Disagree, Strongly
Disagree.
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Table A4. Association between covid-19 and education outcomes, overall and by gender

Q) 2) 3) “4) ) Q)] ) (8)
Overall WB
Growth Growth Time Aspire to Has
Mindset Grit Malleability Mindset spent university  friends  Currently
Index Index Index Index studying education  can trust  working
Sandard deviations Percentage point change
A. Overall
covid-19 -0.118**  -0.020 -0.270%** -0.020  -0.183%%** -0.125%**  0.231%**  -0.026%**
(0.056)  (0.044) (0.048) (0.062) (0.043) (0.015) (0.020) (0.008)
[.036] [.656] [<.000] [.753] [<.000] [<.000] [<.000] [.001]
Number of
observations 3,591 3,603 3,600 3,603 3,175 3,592 3,554 3,554
Baseline mean -- -- -- -- -- 0.870 0.900 0.041
Baseline sd 1.13 0.418 0.419 0.619 1.96 - -- --
B. Males only
covid-19 -0.016 0.039 -0.159** 0.050 -0.170%** -0.079***  0.316%**  -0.032%**
(0.060)  (0.067) (0.074) (0.066) (0.062) (0.022) (0.031) (0.011)
[.790] [.557] [.034] [.456] [.007] [.001] [<.000] [.007]
Number of
observations 1,670 1,674 1,674 1,672 1,519 1,669 1,631 1,632
Baseline mean -- -- -- -- -- 0.881 0.918 0.052
Baseline sd 1.06 0.391 0.395 0.589 2.05 - -- --
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Table 4A continued
1) (2) 3) “4) (5) (6) () (8)
Overall WB Time Aspire to Has
Growth Grit Malleability ~ Growth PITe . Currently
Mindset Index Index Mindset sper}t umvers.lty friends working
studying education  can trust
Index Index
Sandard deviations Percentage point change
C. Females only
covid-19 -0.193**  -0.063 -0.35]%** -0.070  -0.193%** -0.159%** 0. 171***  -0.023**
(0.080) (0.059) (0.060) (0.087) (0.059) (0.018) (0.022) (0.009)
[.018] [.291] [<.000] [.426] [.002] [<.000] [<.000] [.012]
Number of
observations 1,921 1,929 1,926 1,931 1,656 1,923 1,923 1,922
Baseline mean -- -- -- -- -- 0.861 0.887 0.032
Baseline sd 1.19 0.435 0.434 0.638 1.90 -- -- --
Male=Female (p-
value) .058 246 .046 226 777 .005 <.000 .507

Notes. All regressions include baseline controls and individual survey weights. Columns 1—5 are outcome indicators standardized
using the baseline mean and standard deviation. Baseline means are not provided in columns 1—5 because the outcomes are
standardized to the mean and standard deviation in the sample at baseline, so the mean is zero in all cases; instead, standard deviations
from the unstandardized outcomes at baseline are shown. Baseline controls include household head has secondary school certificate
(SSC) degree, household size, household has above median wealth household is located in urban area, age and gender of adolescent,
adolescent is in Grade 8, adolescent goes to government school. Standard errors are clustered at the school level and sampling weights
are used to make estimates representative of adolescents in the relevant grades in the schools in the sample. * p<.1; ** p<.05; ***

p<.01
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Data source. Baseline and covid-19 round data.

Table AS. Impact of Growth Mindset intervention on education outcomes, overall and by gender

1) 2) 3) “) () (6) @) (8) &)
Overall WB Has
Growth Growth Time Aspire to  friends Cannot
Mindset Grit Malleability Mindset spent university  can Currently return
Index Index Index Index studying education  trust working  to school
Sandard Deviations Percentage point change
A. Overall
Growth Mindset
Treatment 0.195%**  (.168*** 0.179%** 0.110%* 0.095 0.069%**  (.033 -0.007 -0.025
(0.063) (0.054) (0.063) (0.064) (0.069) (0.025)  (0.025)  (0.009) (0.015)
[.002] [.002] [.005] [.090] [.174] [.007] [.186] [.488] [.105]
Number of observations 1,788 1,795 1,793 1,793 1,385 1,794 1,741 1,741 1,383
Control mean at midline -- -- -- -- -- 0.775 0.723 0.043 0.084
Control sd at midline 0.970 0.417 0.355 0.508 1.74 -- -- -- --
B. Males only
Growth Mindset
Treatment 0.232%%* 0.245%%* 0.109 0.177%* 0.208%* 0.069* 0.037 -0.018 -0.028
(0.092) (0.094) (0.090) (0.075) (0.090) (0.036)  (0.031) (0.017) (0.020)
[.013] [.011] [.229] [.021] [.023] [.057] [.236] [.301] [.167]
Number of observations 829 832 833 831 687 831 788 789 686
Control mean at midline -- -- -- -- -- 0.788 0.742 0.073 0.081
Control sd at midline 0.917 0.442 0.343 0.504 1.75 -- -- -- --
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Table A5 continued

@ ©) €) @ ®) © @) ® ®
Overall WB
Growth Growth Time Aspire to Has Cannot
Mindset Grit Malleability Mindset spent university  friends Currently return
Index Index Index Index studying education can trust working to school
Sandard Deviations Percentage point change
C. Females only
Growth Mindset
Treatment 0.167** 0.124** 0.220%** 0.063 0.020 0.069%* 0.036 0.000 -0.024
(0.078) (0.062) (0.080) (0.086) (0.092) (0.033) (0.032) (0.010) (0.024)
[.036] [.049] [.007] [.465] [.832] [.037] [.267] [.979] [.309]
Number of observations 959 963 960 962 698 963 953 952 697
Control mean at midline -- -- -- -- -- 0.766 0.710 0.022 0.086
Control sd at midline 1.00 0.400 0.363 0.511 1.74 -- -- -- --
Male=Female (p-value) 0.611 0.433 0.366 0.308 0.170 0.994 0.809 0.436 0.896

Notes. All regressions include baseline controls and individual survey weights. Columns 1—5 are outcome indicators standardized
using the baseline mean and standard deviation. Control means are not provided in columns 1—5 because the outcomes are
standardized to the mean and standard deviation in the control group, so the mean is zero in all cases; instead, standard deviations from
the unstandardized outcomes in the control group are shown. Baseline controls include household head has secondary school certificate
(SSC) degree, household size, household has above median level of asset, household is located in urban area, age of adolescent,
adolescent is in Grade 8, and the adolescent goes to government school. Standard errors are clustered at the school level and sampling
weights are used to make estimates representative of adolescents in sample schools. * p<.1; ** p<.05; *** p<.01

Data source. Midline data for outcomes; baseline data for baseline controls; covid-19 round data for pre-intervention outcome control
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