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Supplementary Information
Mobile education builds resilience during shocks in five countries

Supplementary Discussion
A. Results from Another Education Emergency
COVID-19 disrupted education for over a billion children, causing one of the world’s largest scale
education emergencies. However, as Figure 1 shows, many other education emergencies occur be-
yond COVID-19. Yet little experimental evidence exists in these settings on how to most effectively
promote learning.

In addition to the core set of randomized trials assessing impact of phone-based tutorials during
COVID-19 school disruptions, an additional education emergency took place during the course
of the study – a devastating typhoon in the Philippines which destroyed 4,000 classrooms and
disrupted learning for 2 million children. We collected detailed student-level data on who was
affected by the typhoon (called “Typhoon Rai”). The typhoon resulted in a shock which further
disrupted schooling and learning. Our initial randomization remained unbiased among groups
affected by the typhoon, enabling us to assess effectiveness of phone call tutorials in this additional
education emergency context.1 The results provide evidence on the disruptive effects of the typhoon
on learning and approaches to ensure learning continuity during disruptions.

We start by estimating learning losses due to Typhoon Rai. Results in Table A1 show that the
typhoon was associated with reductions in learning by approximately 0.13–0.21 standard deviations
(Column 1 and 2). In addition, since randomization of treatments is orthogonal to which students
were affected by the typhoon, we can estimate the impact of the phone-based tutorials during
this additional emergency. Results in column (4) which includes controls show that despite the
detrimental effects of the typhoon, phone call tutorials continued to be effective, with 0.22 standard
deviation learning gains relative to the control group (P < 0.05). SMS messages alone did not
generate detectable gains in learning. These results reveal that the results of effective education in
emergencies programs, such as phone call tutorials, can persist across multiple emergency settings.2

B. Additional Impacts
We examine impacts on beliefs about learning. We provide new evidence on children’s perceptions
of their own learning in Table A2 Column 1, an outcome rarely explored to date. We find children
update their beliefs substantially, by 0.21 standard deviations in the phone call and SMS treatment
and by 0.04 in the SMS-only treatment – corresponding to patterns in learning gains observed
in Table E2. Column 2 examines caregivers’ beliefs and shows that they observed their child’s

1Randomization to treatment groups and being affected by the typhoon has p-values of 0.65 and 0.62 for the
Phone Call as well as the SMS only treatment, respectively.

2Implementation data suggests that households that were exposed to the typhoon had similar levels of program
engagement throughout, and also had high endline survey response rates similar to other studies. For example,
typhoon-affected students attended only slightly fewer sessions than non-typhoon affected households (7.39 vs 7.45),
and only marginally less time spent per session (20.4 minutes vs. 21 minutes in the final week). This highlights the
resilience of the mobile phone program platform to different disaster types, such that even in the midst of extreme
weather disruption, households were responding to tutoring and endline calls at high rates, similar to those in other
studies and in non-disaster-affected areas.
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learning, updating their beliefs about their child’s level of learning by 0.114 standard deviations
in the phone call and SMS treatment and by 0.075 in the SMS only treatment – corresponding
broadly to gains observed in Table E2. This reveals parents can learn through noticing [1] although
imperfectly and less accurately than their children. Moreover, caregivers explicitly state that they
think their child’s learning has progressed (column 3), with large effects for phone call tutorials, in
line with where treatment effects are largest. These results build on a literature exploring parents’
knowledge of their child’s learning level, enabling them to better support their education [2].

Finally, Table A3 examines impacts on non-cognitive skills. A growing literature highlights
the importance of both cognitive as well as non-cognitive skills for future life outcomes, such as
graduation from college and labor market outcomes [3]. We assess impacts on a series of non-
cognitive skills, such as perseverance and ambition [4]. We asked students who had just completed
a riddle if they wanted to complete another difficult riddle question (perseverance), and if so,
whether they wanted an easier or harder one (ambition). We find sizable effects on these outcomes,
with 6.1 percentage point gains in ambition, a 27 percent increase relative to the control mean. We
further find positive effects on measures of child well-being, such as enjoying school and worrying
less, statistically significant at the 90 percent level and above. There were limited effects on these
non-cognitive skill outcomes for the SMS-only treatment.

These results reveal that while there is often a debate between whether education should focus
on cognitive or non-cognitive skill acquisition, they are not mutually exclusive. Indeed, some
educational interventions, such as the phone call tutorials tested in this study, can promote both.
It also shows that phone-based tutoring models can impart the types of non-cognitive skills that
are often viewed as a benefit of brick-and-mortar schools. This suggests that when emergencies do
disrupt education, children can still make progress on both cognitive and non-cognitive skills from
targeted phone tutoring programs.

C. Potential for Crowd-out
We explore the potential for crowdout. In Table A4, we show results on caregivers’ time usage,
including on overall educational investments and time spent at work. It is possible that by inducing
caregivers to support one child’s education, they invest less in other children in the household’s
education. Yet we find evidence of the program crowding in, rather than crowding out, overall
time spent on education. The program caused a net increase in the share and frequency of care-
givers undertaking educational activities with their children. Moreover, some studies suggest that
mothers’ engagement in their child’s education could crowd out their labor market participation
[5]. However, we find limited evidence of such a trade-off, potentially since the program is highly
efficient, requiring only a short amount of time to produce large learning gains. These results sug-
gest that highly efficient education programs can deliver large learning gains, with minimal risk of
crowd-out of other productive educational and work activities.

D. Additional Robustness Checks
We include an additional robustness check correcting for multiple hypothesis testing in Table A5.
We include sharpened q-values to adjust for multiple hypothesis testing [6] to address the False
Discovery Rate (FDR). Estimates remain highly statistically significant.
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E. Context
A Global Learning Crisis, Exacerbated by COVID-19

While schooling rates have increased worldwide, students face a global learning crisis, with many
students in school but learning very little [7]. In our baseline survey, for example, 36 percent of
students in grades 3 to 5 could not do any basic operations, falling well behind curriculum expecta-
tions. COVID-19 school closures exacerbated this global learning crisis, with school closures forcing
over 1.6 billion learners out of classrooms. These types of school closures result in large learning
losses which have been documented in North America, Western Europe, Asia, and Sub-Saharan
Africa. The lasting economic toll of learning loss is enormous, estimated at over 20 trillion dollars
[8]. This pre-existing and exacerbated learning crisis necessitates effective educational approaches
that can rapidly improve learning outcomes during and beyond emergencies.

Education in Emergencies

COVID-19 school closures are a recent large-scale example of disruptions to schooling. However,
emergencies that affect education are all too common, and affect many people every year. We
present novel data documenting the extent of school closures over the past two decades for a subset
of countries. We codify information from various sources, including reports from international aid
organizations such as Save the Children and UNICEF, the United Nations Office for the Coordi-
nation of Humanitarian Affairs (OCHA), as well as national and international news reports.

Figure 1 plots an index of the length of school closures and number of people affected by shocks
that have disrupted schooling by country and year. We observe that large-scale disasters affect
many people, occur in many countries, and happen at high frequency. The spread of multiple
diseases has shuttered schools, including Swine Flu in China in 2009, Foot and Mouth in Cambodia
in 2012, and Ebola in Sierra Leone in 2014. In 2019, smog and air pollution from wildfires closed
schools around Mexico City. In 2020, a cyclone in Vanuatu destroyed and damaged 885 schools.
Extreme climate events often disrupt schooling, such as water shortages in Venezuela in 2017.
Floods and rainy seasons perhaps most routinely cause widespread school disruption. For example,
in 2017, monsoons and flooding closed and damaged over 10,000 schools across Malaysia, India,
Bangladesh and Nepal. In Pakistan, nearly 8,000 schools were damaged in 2010. A more recent
crisis in Pakistan in 2023, which will be included in an extension of this dataset, disrupted 34,000
schools. As climate change-related shocks increase, school disruptions are likely to occur with ever
greater frequency and consequence, stunting students’ education.

In recognition of the importance of addressing shocks to education, the United Nations es-
tablished a billion-dollar Global Fund called “Education Cannot Wait” in 2016 at the World Hu-
manitarian Summit to support learning in emergencies and protracted crises. Multiple additional
international aid structures also exist to support education in emergencies. For example, the Inter-
agency Network for Education in Emergencies (INEE) was established to connect and share best
practices amongst more than 18,000 members from 4,000 institutions globally working in education
in emergencies, including the United Nations, governments, NGOs, teachers, and students.

A prominent review on education in emergencies notes that most evaluations in the sector
have been qualitative [9]. The review highlights a major gap in experimental studies and the need
for interventions which focus on improving education quality, in addition to education access, in
emergency settings. They identify the use of mobile phone technology to deliver educational instruc-
tion as a particularly promising yet underutilized approach, and recommend future experimental
research in this area. This study aims to address these critical research gaps, contributing experi-
mental evidence on education in emergency programs which can promote learning cost-effectively,
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across settings, and with governments.

F. Study Overview of Randomized Trials Across Five Countries
Our evaluation of education in emergencies interventions took place in the context of COVID-19
school closures across five countries: India, Kenya, Nepal, the Philippines, and Uganda. In total,
over 16,000 households were enrolled in this multi-country evaluation. In each household, a primary
school student and a caregiver were identified to receive the intervention. We asked households to
nominate the main caregiver who provides educational support to their child: 53.3 percent of
nominated caregivers were mothers, 17.4 percent were fathers, 17.3 percent were siblings, and 3.2
percent were grandparents. 24 percent of nominated caregivers had completed primary education
or less. Students were enrolled in grades 3 to 5, with one exception in Kenya where students
were in grades 1 and 2. The trials took place between December 2020 and July 2022. Table 4
includes a summary of key facts per country trial, and Figure A2 shows a detailed timeline. Figure
E5 maps the location of the children’s schools within study countries; it shows study participants
are distributed across wide areas in most countries, and in some cases, are relatively nationally
representative. Students provided phone numbers where they could be contacted, which was most
often their parent’s phone number, and in some rare cases, the phone of a neighbor or other
community member.

Our evaluation includes multiple education in emergencies programs and delivery models. We
leverage mobile phones – a high-access, low cost and scalable way to reach students and their
caregivers when school is out of session – to provide various educational interventions over the
course of eight weeks.3 One treatment includes a set of SMS messages, such as numeracy content
provided weekly, as well as nudges to engage in educational activity. A second treatment added
weekly one-on-one 20-minute phone call tutorials. Phone calls covered foundational numeracy and
aimed to target instruction to student learning levels via light-touch, high-frequency assessments
conducted on a weekly basis. Using the assessment, instructors led students through foundational
numeracy practice problems to help them master addition, subtraction, multiplication, and division.
For example, students who did not know addition would be taught addition, while students who
knew addition but not subtraction would be taught subtraction. Calls were made to caregivers
who invited the child in their household to join the program, and would then hand them the phone
or use speakerphone for the tutorial session. The implementation ratio of students to teachers
was approximately 20:1 for teachers implementing the program full-time, and 5:1 for teachers
implementing the program part-time. The phone call program is called “ConnectEd”, highlighting
phone calls’ ability to connect students to quality education even during school disruption.

In addition, we tested several scalable delivery models, including NGO and government teacher
delivery, which were randomized within a country. The government delivery arms were conducted
with government teachers. They included headquarter ministry sign off, as well as regional gov-
ernment engagement, including joining training, engagement with routine monitoring data, and
periodic mid and high-level steering committee meetings. Some delivery models hired teacher aides
to deliver instruction, while others used teachers.4

We include a few descriptive statistics to describe our samples. In our five-country sample, the
3These types of mobile phone-based interventions have shown to be able to close parent-child information frictions

and improve learning in high-income settings [2] as well as low and middle-income settings [10].
4Note: we use the terms ‘teacher’ and ‘teacher aide’ to reflect several types of trained teaching instructors. Those

referred to as ‘teachers’ are currently employed primary school teachers. ‘Teacher aides’ include community education
volunteers as well as instructors trained to be teachers but currently employed by NGOs. Details of implementer
types are discussed in each country section below.
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median student is in grade 3 and 51 percent of students are female. On baseline student learning
proficiency, 36 percent of students did not know any basic operations, 27 percent were at addition
level (meaning they had ‘mastered’ addition and were being taught the next level), 12 percent
were at subtraction level, 17 percent at multiplication level, and 7 percent at division.5 These low
learning levels are well below grade-level curriculum expectations. Moreover, detailed monitoring
data shows high week-on-week engagement across sites ranging from 70 to 80 percent, revealing
the scalability and robustness of the approach even in disrupted and low-resource environments,
as shown in Figure E1. We also find sustained rates of engagement across all eight weeks of phone
call tutorials staying within a narrow range of high engagement.

We describe the counterfactual conditions in each context, as shown in Table E4. We find that
in most settings, few educational options were accessed by households. For example, less than two
thirds of students receive calls from educators in all countries in the past few weeks; in some cases,
such as Uganda and the Philippines, less than 22 percent of households say they received any calls
from educators in the past few weeks in the status quo. Learning levels were also lowest in the status
quo in the Philippines and Uganda, with just 3 and 9 percent of students able to do simple 2-digit
division in the counterfactual. The degree of school disruption was also highest in Philippines and
Uganda, with full school closures during the whole study period. These learning levels were largely
representative of national patterns. For example, in Uganda, 9 percent could reach the top division
operation level relative to 15 percent in a national survey; in Nepal 21 percent of our sample could
reach the top level relative to 23 percent in a national survey. Across all countries where we have
data, our sample was within 1–6 percentage points of the national average.

This set of five trials sought to scale an approach first tested in Botswana in 2020 [10]. The
original Botswana trial tested the impact of a phone based tutoring program that had been de-
veloped during the first few months of COVID-19. The NGO Youth Impact, one of the largest in
the country, developed a phone call that targeted tutoring for remote settings when schools were
disrupted. The Botswana study – a tightly controlled initial proof-of-concept – found the program
to be cost-effective, resulting in a 0.12 standard deviation improvement in learning outcomes. The
present study sought to test the scalability of the approach across five country contexts and a vari-
ety of implementer types, including scalability through government delivery models. A rich array
of data was collected with response rates around 76 percent, enabling both high-quality evaluation
and detailed exploration of outcomes and mechanisms.

In all contexts, the NGO that first developed the program, Youth Impact, provided support to
each of the implementing partners in new countries to help train their staff in the program, as well
as provide monitoring tools, training, and technical assistance. Support typically involved providing
the curriculum and advice if any adaptations were needed for the local context (for example, these
ranged from careful language translation to adapting material if place value was taught differently
in new contexts); a several-hour training-of-trainers session; monitoring surveys and advice on how
to use the monitoring data tools; and occasional meetings during implementation to give advice and
troubleshoot. All interactions between the research team and implementing partners took place
remotely over video or voice calls. Training of trainers was led by a Youth Impact master trainer for
each local implementing partner, who in turn directly trained teachers and tutors in their context
and language. Training was practical and interactive, with breakout groups to practice tutoring
delivery, followed by live phone calls to practice with real households.

Once implementation began, each week, program managers in each implementing organisation
collected and analysed weekly monitoring data submitted by all tutors. This allowed the program

5This excludes Kenya, which is the only country where we do not have baseline student level data identical to the
other countries broken down by specific proficiency, though we have baseline test score data on a 100-point scale.
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coordinators in each implementing organisation to monitor and follow up on the weekly phone call
success rate and program delivery. Implementing organisations used this data to provide support
to help teachers and tutors troubleshoot, reach more students, improve targeting accuracy, and
share lessons and tips across tutors. Youth Impact supported partners across countries, providing
a coordinating mechanism to share lessons across trials. However, Youth Impact had no prior
presence in these countries, showcasing a replicable model for scale-up in new settings.

A typical phone call involved the following format. The tutor would call the household after
arranging a mutually agreeable time. Phone calls were directed toward the student, although
caregivers were encouraged to place the phone on speaker and be available to support. Working at
the student’s identified learning level from their previous week’s performance, tutors guided students
through a simple set of 3–4 steps on how they should solve the operation being taught that week
(addition, subtraction, multiplication, or division). Once the student had walked through a series of
problems with the tutor and they had solved a few problems together, then the call concluded with
a ‘checkpoint question’. This consisted of one math question at the level taught that week. This
question enabled tutors to evaluate and update the child’s learning level to ensure they could target
instruction to the child’s correct level the following week. For example, a student who could not do
the week’s addition checkpoint question would receive instruction in addition in the following week’s
call; if they got addition correct, the following week they would be taught subtraction. The content
of the calls and SMSs was focused on teaching the four foundational numeracy skills of addition,
subtraction, multiplication and division. This is broadly aligned to a core set of competencies
expected to be taught in school in the study countries for students in grades 3 to 5. I.e. by grade
4, most curricula expect students to know two-digit division.

The weekly SMS messages included a set of math problems that students were encouraged
to solve between calls. Each week, there was a problem provided for each level: i.e. an addition
problem, a subtraction problem, a multiplication problem, and a division problem. A typical SMS
message was very simple and looked as follows for an addition level student: “Welcome to Week 2!
ADDITION: 14+46=?; 18+33=?”

Trainings were primarily conducted virtually. First, a training of trainers was conducted. Pro-
gram coordinators and senior project staff from partner organisations in each country (government,
NGOs, and the World Bank) took part in a country-specific practical, interactive Training of Train-
ers workshop. This was delivered online by staff from Youth Impact. This was followed by a multi-
day training of teachers and tutors led by each country’s respective implementing organisations.
These training sessions were contextualized based on country context, with training delivered in
the local language and with contextually relevant insights and best practices. Implementer training
was delivered online in all countries except in Kenya and Uganda, where training was in-person.

During implementation, Youth Impact’s master trainer and program coordinator had periodic
calls with each implementing organization to help troubleshoot and share best practices learned
from implementation in other countries. For example, Youth Impact reviewed data with imple-
menting partners, shared tips about the best times to schedule sessions with households throughout
the week, and shared suggestions from how other countries had paced their lessons and targeted
instruction successfully.

The government-led interventions were led largely by the government. The government as-
signed a point person within the ministry to lead the intervention and coordinate within relevant
government structures and to support teachers. Government leads had regular phone and online
communication with their teachers. To the extent that there was NGO involvement, it was in
conducting the training of trainers and sharing of draft tools and phone call guidelines to ensure
common content and approaches were delivered across treatments. In the government implemen-
tation trial arm in Nepal, Youth Impact trained Government teachers with the support of World
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Bank staff, who then supervised implementation. In the Philippines government arm, Youth Im-
pact had trained Innovations for Poverty Action who then trained and supervised the government
teachers.

Specific Country Context for Each Trial

For each country context, we describe the status quo learning levels and COVID-19 education
context, the implementing partner and sample description, and the instructor type. Figure A4
characterizes school disruptions in all five countries. In each setting, learning gaps are large both
before and during COVID-19, showing a need for more high-quality and scalable educational in-
struction. In addition, the typical government responses to school disruption, such as radio and
TV, have engagement rates below 30 percent.6 This highlights the need for remote approaches
which can yield higher engagement, such as phone call tutorials. Moreover, this puts in context the
significance of the high engagement we find of the phone call tutorials in our study, consistently
reaching over 70 to 80 percent. Finally, the diverse settings and implementation models in the
study, spanning five countries as well as NGO and government delivery, enables us to assess the
scalability of targeted phone tutoring across a wide array of contexts and delivery models.

India Prior to COVID-19, India placed near the bottom of all countries taking the Program for
International Student Assessment (PISA), ranking 72nd out of 73 countries. In our baseline survey,
only 24 percent of the Grade 3–5 students in the sample could do division, showing a substantial
need for additional foundational numeracy instruction.

During COVID-19, schooling was significantly disrupted in India. In our sample in Telangana
state, primary schools were partially closed for the duration of the program [11]. In response to
the crisis, the government encouraged households to access educational materials shared on TV,
online, and radio.

The implementing NGO in India was Alokit, a non-governmental organisation based in Hy-
derabad, which is part of an international network of organizations called Global School Leaders.
Alokit provides education and school leadership-related programming in schools. The program
supported government efforts to ensure all primary school students achieve foundational numeracy
skills.

Alokit had pre-existing relationships with government officials and study schools, nearly all of
which were government residential schools. The majority of the students were from rural areas and
belong to India’s most marginalised caste communities. Between two to four teachers were selected
from each school to tutor the students. The phone calls were delivered by school teachers based
in the same schools as the students in the study. Calls were conducted in either of two languages,
English or Telugu, the most common language in the state.

Kenya Although Kenyan students have higher foundational learning levels than most other coun-
tries in Sub-Saharan Africa, learning outcomes still lag far behind those in higher-income countries.
In third grade, only 47 percent of Kenyan students could solve a second grade mathematics problem
[12], and 36 percent of grade 2 and 3 students achieved a minimum proficiency level in mathematics
[13].

6In all contexts, support by governments and school districts during disruption was mixed, with provision of some
public education support such as television and radio programming, and encouragement of teachers to support their
students remotely, though evidence suggested limited uptake of these services. In this section we outline what services
were available and taken up in the countries where we have data.
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By December 2020, when the study launched, schools had been fully closed for 9 months.
Schools re-opened from early 2021 onwards, partway through the intervention. The main distance
learning programs available to students spanned TV, radio, and online and phone-based educational
offerings.

The study took place in 30 of Kenya’s 47 counties, in the universe of 112 schools the partner
operated. NewGlobe, the partner NGO of the Kenya study, operates one of the largest, low-cost
private school networks across the country. In Kenya 33 percent of pre-primary students are enrolled
in private schools, and 16 percent of primary students. Kenya was the only context where grades
1 and 2 were included in the program, rather than grades 3 through 5. This was done because the
baseline level of foundational numeracy skills was higher than in other contexts, and thus earlier
grades were most comparable in terms of baseline learning levels.

The phone call program was implemented by students’ normal class teacher, who undertook
the phone calls during school closures, as well as after school as part of their teaching duties once
schools re-opened part-way through the study. Randomization was at the teacher level, equivalent
to the school-grade level. Teachers were advised to deliver tutoring sessions in English, and also
conducted some parent interactions in Kiswahili.

Nepal In 2018, only 28 percent of Grade 5 students in Nepal demonstrated grade-level proficiency
in mathematics [14]. In our baseline survey, only 5 percent of the Grade 3 to 5 students in the
sample could do division.

Nepal’s schools were closed when the trial started in January 2021. While partial re-openings
occurred mid-way through implementation, school disruptions (e.g. frequent closures and reopen-
ings in response to COVID-19 infection waves) were common throughout the study. During this
time, the government rolled out learning programs using radio, television, and online sources, and
disseminated printed learning materials to students. However, few students were able to access
existing remote educational support materials during school closures. Baseline data showed that
in the status quo, only 31 percent of students had teacher interactions during school closure and
less than five percent accessed radio or online education [14]. These gaps in remote learning access
highlight the need to provide additional support, such as ongoing teacher phone calls to tutor their
students.

The study sample included 10 local governments selected by the Ministry of Education, Science
and Technology (MoEST) and World Bank, and covered all 7 provinces, with broad geographic
spread in the country. The sample included public school students in grades 3 through 5.

To assess scalability, the phone call tutorials were implemented through both a government
delivery treatment arm and an NGO delivery arm. Students were randomly assigned to either arm
or a control group. The program was implemented by a coalition of partners including MoEST,
local governments, the World Bank, Teach for Nepal, and Street Child. In the government arm,
public school teachers implemented the program, with teachers teaching students from outside of
their own region.7 In the NGO arm, facilitators trained as teachers delivered the phone call tutoring
program. Calls were conducted in over 12 languages, with students matched to teachers who spoke
their language.

Philippines The Philippines scored second-lowest of 79 countries in the 2018 PISA mathematics
assessment. During COVID-19, Philippines students also faced one of the world’s longest school

7In an additional randomised trial discussed below, we used the over-subscribed list of eligible public school
teachers in Nepal to randomly assign teachers to an implementation ‘treatment’ arm, or control arm. We then also
measured causal effects of being an instructor on teacher beliefs and practices.
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closures, with schools closed for over two years [11]. Only 2 percent of students in our baseline
sample could do division, placing them far behind grade-level expectations; these baseline learning
levels are some of the lowest in our study.

At the start of our Philippines study in August 2021, schools had been closed for almost 1.5
years, and they remained closed throughout the trial. During school closures, the government
encouraged households to access educational content provided on radio, television, online, and
printed materials. However our data reveals limited use of these educational materials, with fewer
than 5 percent accessing radio and TV resources. These gaps, like in other countries, reveal the
need for additional high-quality educational support.

The program was implemented in 3 of the country’s 17 regions. These regions were selected by
the government and represent some of the most marginalized communities in the country. Students
from grades 3 and 4 were enrolled in the study.

In the Philippines, like Nepal, the phone call tutoring program was implemented through a
government delivery treatment arm and an NGO delivery arm. In the government arm, public
school teachers employed by the Philippines Department of Education implemented the program.
Working with the government, Innovations for Poverty Action, a research NGO, trained government
teachers from participating schools on the intervention. The teachers were assigned to call students
at their school in the grade they taught. In the NGO-led teacher-aide arm, Innovations for Poverty
Action in coordination with the central and regional government offices, hired and trained tutors
from the pool of government teacher applicants to implement the program. Calls were conducted
in the 5 most commonly spoken languages in the study regions.

Uganda Ugandan students are well below grade-level expectations in foundational skills. Recent
data shows that just 6 percent of grade 4 students are able to read a paragraph and only 2 percent
can solve a simple math problem [15]. On our baseline survey, only 14 percent of the Grade 3–5
students could do division.

The learning crisis was compounded when, like the Philippines, Uganda entered one of the
world’s longest COVID-induced school closures, with schools closed for nearly two years from
March 2020 to January 2022 [11]. While the government provided distance learning support to
households, engagement with these materials was limited. Only 29 percent of households engaged
in radio lessons, 22 percent in printed self-study materials, and under 12 percent in TV and online
[16]. Like in other contexts, this highlights the need for higher-engagement approaches, such as live
phone calls.

The study took place in 9 out of Uganda’s 135 Districts, which covered some of the most rural
part of the country. The sample included students in grades 3 to 5.

In this study, the implementing organisation was Building Tomorrow, an education-focused
NGO in Uganda. Phone calls were made by Building Tomorrow’s Community Education Vol-
unteers, resident members of communities who are recruited and trained to serve as grassroots
education ‘extension agents’. These volunteers encourage out-of-school children to enroll in school,
and lead literacy and numeracy lessons in community settings. In Uganda, calls were conducted in
one of three languages: English, Luganda, and Runyankore.

G. Key Components of the Intervention
In this section, we outline a framework with several key components which could drive the potential
effectiveness of phone-based tutoring across contexts. We adapt a framework from a broader set of
tutoring programs [17]. In this framework, there are several key inputs: curriculum characteristics,
tutor typology, delivery mode, and dosage.
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Curriculum Characteristics

There is a growing literature on the effectiveness of targeting teaching instruction to a student’s
level rather than their age or grade [18]. The principle of targeted instruction focuses on identifying
each student’s individual learning level through a light-touch learning assessment. Instructors
then use this information to target their instruction and ‘teach at the right level.’ Targeting
instruction stands in stark contrast with business-as-usual teaching in most education systems.
In most systems, teachers typically teach to a one-size-fits-all grade-level curriculum. Yet most
children are not at grade level. For example, while grade-level curricula often expect students in
grades 3 to 5 to be able to do two-digit division, in our study sample, only 7 percent of students
can do so. This phenomenon is pervasive. A survey in Kenya, Tanzania, and Uganda showed
that three-quarters of students in grade 3 could not even read a simple sentence, falling well below
grade-level expectations [7]. In this context, students being taught grade-level material will be left
behind and stay behind. In contrast, targeting instruction to students’ learning levels, focusing
on foundational skills, via rapid assessment and teaching activities tailored to their level, enables
students to learn far more effectively.

Targeted instruction approaches have received growing attention as highly cost-effective relative
to status quo teaching and have been tested using various in-person and in-school models [18–21].
The phone call tutoring program tested in this study adapts the targeted instruction pedagogy for
a remote setting, with frequent assessments conducted weekly to enable ongoing, flexible targeted
instruction even in disrupted settings. In addition, since phone call tutorials are conducted one-
on-one with students, they mimic some of the targeting benefits of tutoring programs, which are
conducted in smaller groups, thus also enabling more targeted instruction to each child’s level.
Tutoring is an approach most often tested to date in high-income settings [17, 22]. We adapt
tutoring approaches to low- and middle-income settings, testing a low-cost phone call tutorial
model targeted to student levels and made affordable via use of mobile phones.

The degree of targeting instruction is likely to play a key role in the effectiveness of the inter-
vention across contexts. We collect detailed data on rates of targeted instruction across contexts.
Several other features of the curriculum include a focus on basic foundational numeracy skills. The
simplicity of the curriculum content ensured the material could be delivered effectively via phone.
The focus on foundational skills also addresses the most pressing learning gaps in our study set-
tings, with over 70 percent of students in LMICs experiencing ‘learning poverty’, unable to do basic
numeracy operations or read a simple text [7].

In terms of grades covered, in most settings students were in grades 3 through 5, where remedial
instruction most often takes place. In Kenya, students were slightly younger, in grades 1 and 2.

Tutor Typology

We consider two main types of tutors: government teachers and NGO instructors. On the one hand,
teachers have more experience, and might be more effective at adopting new pedagogical practices
such as targeted instruction. On the other hand, teachers might have a hard time deviating from
business as usual which often defaults to teaching to a one-size-fits-all curriculum, with NGO
instructors more effectively able to adopt new pedagogy.

We experimentally vary whether phone call tutorials are provided by government teachers or
NGO instructors in two settings – Nepal and the Philippines – in order to understand which tutor
type is most effective, and to investigate implications for scalability. Both types of tutors received
the same training by the same trainers (described in more depth in the intervention section).

Parents are engaged in sessions with their child at the household and are conduits for instruction.
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This is the case for both government and NGO supported tutoring instruction across all settings.
Since parents are engaged consistently across studies and treatment arms, the main variation we
investigate is the differential effectiveness between government teachers and NGO instructors. Re-
lated follow-on work has explored the relative impact of further engaging parents in instruction
[23].

Delivery Mode

The phone-based tutoring program studied leverages the scalable and affordable technology of
mobile phones. The program was designed to reach people on a platform most households have
easy access to. In our five study countries, average mobile phone penetration was 108 mobile phone
subscriptions per 100 people (ITU 2021). Coverage is also high, with at least 97% of the world’s
population covered by at least a 2G mobile network, which is often sufficient to make and receive
calls, and a minimum of 93% of households in our study countries.

Given high access to mobile phones, even in low resource settings, this platform presents a
scalable way to deliver educational content to households [24, 25]. While other technology platforms
also present some opportunities for educational instruction, such as television, radio, and online
media, access is often lower than through mobile phones. In low income countries, less than
30 percent of households report owning a television, 50 percent a radio, and 20 percent having
internet access, suggesting content delivered over these platforms is less likely to have high uptake,
particularly amongst the most disadvantaged households [26]. This is confirmed by households in
our sample who report low usage of educational resources delivered via non-phone platforms.

Phones also reduce the frictions that may be associated with some other platforms in emergency
and low resource settings. For example, given phones are smaller than televisions, radios, and
computers, they are often easily transportable in an emergency. Phones can also charge faster
and last longer than computers and tablets. Finally, phone call interventions can also offer needed
flexibility. While radio and TV programs often require caregivers to find dedicated time in their
schedules, tuning into a pre-scheduled television or radio program, phone call programs can provide
more flexible scheduling options, increasing take-up. Households receive calls from a tutor who
solicits their interest in participating, then initiates the tutoring calls and schedules according to a
household’s availability, offering convenient and accessible sessions which lead to high engagement.
Low-cost high-access platforms such as mobile phones can enable higher time-on-task and additional
instruction relative to business as usual by ensuring high engagement.

Other dimensions of delivery mode include student-to-tutor ratios and whether the instruction
provided was during school or after school. In our study, the ratio was 1-1 across all study settings.
Sessions were always conducted out of school – either after school or during disruptions.

Dosage

Dosage is typically a large driver of variation in the effectiveness of tutoring. In our study, we aimed
to standardize dosage as much as possible across contexts. The standard dosage of the intervention
was around 8 weeks, each session consisting of 20-minutes of instruction per household. This dosage
represents additional instructional time beyond the status quo, a mechanism by which learning gains
are likely to accrue. At the same time, this dosage is highly efficient – a common feature of tutoring
programs – with just a few hours of instruction total, representing a highly productive method to
produce learning gains. This imposes minimal time costs on teachers and parents to limit crowd-out
of other potentially productive activities. We explore potential crowd-out effects.
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Table A1. Learning During Other Education in Emergencies — Typhoon in the Philippines

Typhoon Effects
(1) (2) (3) (4)

Learning (SD) Learning (SD) Learning (SD) Learning (SD)
Affected by Typhoon -0.213*** -0.134***

(0.053) (0.051)
[0.000] [0.009]

Control × Typhoon Effect -0.231** -0.111
(0.116) (0.112)
[0.047] [0.323]

SMS messages × No Typhoon Effect 0.075 0.075
(0.076) (0.073)
[0.319] [0.303]

SMS messages × Typhoon Effect -0.086 -0.003
(0.088) (0.085)
[0.330] [0.976]

Phone call and SMS × No Typhoon Effect 0.438*** 0.445***
(0.082) (0.079)
[0.000] [0.000]

Phone call and SMS × Typhoon Effect 0.174* 0.223**
(0.104) (0.100)
[0.094] [0.026]

Observations 1759 1758 1759 1758
Countries Included Philippines Philippines Philippines Philippines
Controls None Ed and Bsl Level None Ed and Bsl Level

Notes. This table reports the effect of a typhoon on learning outcomes in the Philippines. Learning refers
to how a child scores on four basic numeracy operations: no operations correct, addition, subtraction,
multiplication, and division (measured on a scale of 0–4 and expressed in terms of standard deviations,
standardized using the control group mean and standard deviation at endline). Column (1) shows the effect
on learning of students affected by the typhoon. Column (2) accounts for the baseline distribution and the
caregiver’s education. Columns (3) and (4) show the results of the SMS messages alone as well as phone
tutorial treatments with and without controls. Standard errors are in parentheses and p-values are in square
brackets. Given learning outcomes are standardized to have a control mean of zero, the control mean row
reports the unstandardized average student learning level in the control group at endline (0 = no operations,
1 = addition, 2 = subtraction, 3 = multiplication, 4 = division).
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Table A2. Parent and Child Beliefs

Beliefs about child’s level and progress Caregiver’s program interest
(1) (2) (3) (4) (5)

Child estimates level Caregiver estimates level Child progressed Wants program WTP
SMS messages 0.040* 0.075*** 0.010 -0.019 0.060***

(0.024) (0.024) (0.015) (0.012) (0.020)
[0.097] [0.002] [0.522] [0.127] [0.003]

Phone call and SMS 0.210*** 0.114*** 0.104*** 0.034*** 0.045**
(0.023) (0.023) (0.014) (0.011) (0.020)
[0.000] [0.000] [0.000] [0.001] [0.025]

Observations 8798 9188 6188 8918 3777
Control mean 2.347 2.285 0.350 0.968 0.434
P-Val: SMS vs Phone Call + SMS 0.000 0.079 0.000 0.000 0.452
Country Fixed Effects Yes Yes Yes Yes Yes
Grade Fixed Effects Yes Yes Yes Yes Yes
Countries Included All All 4 All Philippines & Uganda

Notes. This table shows treatment effects on secondary outcomes related to parental and child beliefs, and
demand for the program. Column (1) measures the child’s belief about their level of learning, from beginner
(0) to division (4), in standard deviations. Column (2) measures parents’ beliefs about their child’s level
on the same scale. Column (3) shows treatment effects on an indicator variable for caregivers being very
confident that their child has progressed in their learning. Column (4) shows effects on a dummy variable
that the caregiver would like access to a phone-based maths tutoring program in the future, and Column
(5) shows treatment effects on a dummy variable that caregivers would be willing to pay money to access a
phone-based maths tutoring program in the future. Standard errors are in parentheses and p-values are in
square brackets.
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Table A3. Child Non-Cognitive Outcomes

Non-cognitive skills Wellbeing
(1) (2) (3) (4)

Perseverance Ambition Enjoys school Often worried
SMS messages 0.007 0.004 0.010 0.002

(0.010) (0.011) (0.011) (0.012)
[0.474] [0.699] [0.350] [0.857]

Phone call and SMS 0.028*** 0.061*** 0.023** -0.019*
(0.009) (0.011) (0.009) (0.010)
[0.003] [0.000] [0.015] [0.061]

Observations 8962 8962 8880 8121
Control mean 0.826 0.226 0.829 0.202
P-Val: SMS vs Phone Call + SMS 0.020 0.000 0.166 0.043
Country Fixed Effects Yes Yes Yes Yes
Grade Fixed Effects Yes Yes Yes Yes
Countries Included All All All All

Notes. This table shows treatment effects on children’s non-cognitive outcomes, including perseverance and
wellbeing. Column (1) measures impacts on a dummy variable for whether the child wanted to answer a
second riddle question after answering an initial one. Column (2) measures impacts on an indicator variable
for whether the student wanted to answer a second more difficult riddle question, indicating ambition (coded
0 if they didn’t want to answer a second riddle question or they wanted an easier question). Column (3)
shows effects on a dummy variable for whether the student says they enjoy school very much. Column (4)
shows effects on an indicator for whether the child has many worries or is often worried, from the children’s
“Strengths and Difficulties Questionnaire”. Standard errors are in parentheses and p-values are in square
brackets.
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Table A4. Potential for Crowd-out

Caregiver supported child educ Caregiver unemployment
(1) (2) (3) (4)

Did educ activities Often did educ activities Unemployed Mother unemployed
SMS messages 0.048*** 0.043*** -0.022 -0.029

(0.009) (0.013) (0.021) (0.026)
[0.000] [0.001] [0.295] [0.262]

Phone call and SMS 0.046*** 0.035*** 0.009 0.015
(0.008) (0.012) (0.020) (0.025)
[0.000] [0.004] [0.665] [0.551]

Observations 8899 8899 3681 2446
Control mean 0.856 0.481 0.409 0.409
P-Val: SMS vs Phone Call + SMS 0.781 0.561 0.106 0.059
Country Fixed Effects Yes Yes Yes Yes
Grade Fixed Effects Yes Yes Yes Yes
Countries Included All All Philippines & Uganda Philippines & Uganda

Notes. This table shows treatment effects on outcomes that could indicate the program crowds-out or crowds-
in other education and labour market activities. Column (1) measures impacts on a dummy variable for
whether the caregiver says they did any educational activities with their child over the past 3 weeks. Column
(2) shows how often the parent did any educational activities with their child 3 or more times in the past week.
Column (3) shows effects on caregiver unemployment, and column (4) restricts this unemployment estimate
to households reporting that mothers are the primary educational caregiver in the household. Standard
errors are in parentheses and p-values are in square brackets.
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Table A5. Learning Outcomes at Scale Across Five Countries, incl. MHT-adjusted q-values

Pooled full sample Weighted by country
(1) (2) (3) (4)

Learning (SD) Learning (SD) Learning (SD) Learning (SD)
SMS messages 0.078*** 0.069** 0.073** 0.069**

(0.028) (0.027) (0.028) (0.027)
[0.006] [0.010] [0.010] [0.011]
{0.004} {0.006} {0.006} {0.006}

Phone call and SMS 0.321*** 0.312*** 0.341*** 0.336***
(0.026) (0.025) (0.028) (0.027)
[0.000] [0.000] [0.000] [0.000]
{0.001} {0.001} {0.001} {0.001}

Observations 9148 9148 9148 9148
Control Mean 1.726 1.726 1.726 1.726
P-Val: SMS vs Phone Call + SMS 0.000 0.000 0.000 0.000
Country Fixed Effects Yes Yes Yes Yes
Grade Fixed Effects No Yes No Yes
Countries Included All 5 All 5 All 5 All 5

Notes. This table reports treatment effects on learning outcomes for a pooled sample as well as samples
weighted by country. Learning is expressed in standardized units (measured on a scale of 0–4 and expressed
in terms of standard deviations, standardized using the control group mean and standard deviation at
endline). It includes False Discovery Rate (FDR) sharpened q-values to adjust for multiple hypothesis
testing. Standard errors are in parentheses, p-values in square brackets, and sharpened q-values in curly
brackets. Given learning outcomes are standardized to have a control mean of zero, the control mean row
reports the unstandardized average student learning level in the control group at endline (0 = no operations,
1 = addition, 2 = subtraction, 3 = multiplication, 4 = division).
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Table A6. Balance in Baseline Teacher Characteristics across Treatment Groups in Nepal

(1) (2) (3) (4) (5) (6)
Female Years teaching High school Bachelors Masters Speaks English

Treatment Teacher 0.037 0.567 0.004 0.004 -0.034 0.044
(0.056) (1.167) (0.057) (0.056) (0.039) (0.056)
[0.504] [0.627] [0.947] [0.941] [0.380] [0.434]

Observations 301 301 301 301 301 301
Control mean 0.353 13.387 0.427 0.373 0.147 0.360

Notes. This table reports the differences in means at baseline between the teachers randomized into the
program and those who were not assigned to the program in Nepal. Column (1) shows balance on teacher
gender. Column (2) shows balance based on teacher’s years of experience. Columns (3) to (5) show balance on
the share of teachers whose highest level of education completed is high school, bachelors degree, or masters
degree, respectively. Column (6) shows balance on the share of teachers who speak English. Standard errors
are in parentheses and p-values are in square brackets.
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Table A7. Learning Outcomes by All Four Operations Taught

(1) (2) (3) (4)
Addition correct Subtraction correct Multiplication correct Division correct

SMS messages -0.007 0.032** 0.066*** 0.029***
(0.012) (0.014) (0.015) (0.010)
[0.584] [0.022] [0.000] [0.006]

Phone call and SMS 0.040*** 0.116*** 0.188*** 0.135***
(0.010) (0.012) (0.014) (0.011)
[0.000] [0.000] [0.000] [0.000]

Observations 9148 9148 7163 7163
Control Mean 0.779 0.550 0.342 0.146
P-Val: SMS vs Phone Call + SMS 0.000 0.000 0.000 0.000
Country Fixed Effects Yes Yes Yes Yes
Grade Fixed Effects Yes Yes Yes Yes
Countries Included 5 5 4 4

Notes. This table reports learning outcomes across the four different proficiencies taught in the curriculum
and comprising the standardized learning outcome. Column (1) highlights the learning gains in terms of
share of students who got addition correct. Columns (2), (3), and (4) show the share of students who could
correctly answer subtraction, multiplication, and division respectively. The higher-order questions were not
asked of the Grade 1 and 2 students in Kenya as these were not covered in their standard school curriculum
at these ages. Standard errors are in parentheses and p-values are in square brackets.
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Table A8. Representativeness of the Sample at Endline

Baseline Variables
(1) (2) (3) (4) (5)

Baseline Learning Grade 3 Grade 4 Grade 5 Student is Female
Randomized to receive endline survey -0.009 -0.000 -0.003 0.004 -0.005

(0.021) (0.006) (0.006) (0.005) (0.010)
[0.679] [0.967] [0.558] [0.462] [0.634]

Observations 12707 16936 16936 16936 16936
Comparison Mean 1.39 0.35 0.37 0.28 0.51
Country Fixed Effects Yes Yes Yes Yes Yes
Countries Included All 5 All 5 All 5 All 5 All 5

Notes. This table reports balance on baseline characteristics of the sample that was randomly selected to
be inter- viewed at endline, compared to the complete study sample. Column (1) shows representativeness
by baseline learning; columns (2), (3) and (4) by student grade in the eligible sample; and column (5) by
student sex. These are all of the variables collected across all five countries at baseline. In Nepal, a randomly
selected half of the sample received a full baseline survey that included learning level. Learning is expressed
in standardized units (a scale of 0–4 standardized using the control group mean and standard deviation at
endline). In Kenya, school assessment grades were used in lieu of a baseline levelling assessment, and not
all Kenyan students had pre-existing student grades; sample means for grades are calculated for students in
countries with the relevant grades. Standard errors are in parentheses and p-values are in square brackets.
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Table A9. Reach and Attrition

Endline Response Correlation in Attempts
(1) (2) (3)

Responded at Endline Responded at Endline Baseline Learning
SMS messages -0.006 -0.005

(0.010) (0.010)
[0.599] [0.605]

Phone call and SMS 0.002 0.001
(0.010) (0.010)
[0.857] [0.903]

Number of attempts to reach HH 0.001
(0.005)
[0.889]

Observations 12331 12331 7187
Control mean 0.759 0.759
Country Fixed Effects Yes Yes Yes
Grade Fixed Effects No Yes Yes
Countries Included All 5 All 5 All 5

Notes. This table reports differences in endline response. Column (1) measures whether the student re-
sponded to the endline assessment. Column (2) measures the same but accounts for the students’ grade
level. Column (3) shows the effect of the number of attempts to reach a household on the baseline learn-
ing of the student. The control means show that on average 76 percent of students responded at endline.
Standard errors are in parentheses and p-values are in square brackets.
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Table A10. Balance on Baseline Characteristics

Baseline Variables
(1) (2) (3) (4) (5)

Baseline Learning Grade 3 Grade 4 Grade 5 Female
SMS messages 0.035 -0.001 0.007 -0.006 0.016

(0.027) (0.013) (0.013) (0.008) (0.012)
[0.191] [0.955] [0.571] [0.393] [0.181]

Phone call and SMS 0.007 -0.001 0.008 -0.006 0.004
(0.029) (0.012) (0.012) (0.007) (0.011)
[0.801] [0.906] [0.520] [0.352] [0.725]

Observations 9376 12331 12331 12331 12331
Control Mean 1.47 0.34 0.34 0.24 0.53
P-Val: SMS vs Phone Call + SMS 0.36 0.95 0.96 0.98 0.29
Country Fixed Effects Yes Yes Yes Yes Yes
Countries Included All 5 All 5 All 5 All 5 All 5

Notes. This table reports the balance across treatment groups at baseline for the sample randomly selected
to be interviewed at endline. Column (1) shows balance on baseline learning; columns (2), (3) and (4) by
student grade in the eligible sample; and column (5) by student sex. These are all of the variables collected
across all five countries at baseline. In Nepal, a randomly selected half of the sample received a full baseline
survey that included learning level. Learning is expressed in standardized units (a scale of 0–4 standardized
using the control group mean and standard deviation at endline). In Kenya, school assessment grades were
used in lieu of a baseline levelling assessment, and not all Kenyan students had pre-existing student grades.
Standard errors are in parentheses and p-values are in square brackets.
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Figure A1. Learning Outcomes (SD) at Scale across Five Countries and Scaled by Government
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Notes. This figure shows treatment effects on learning outcomes. Data are presented as treatment effects
relative to the control group ±90 percent confidence intervals, expressed in standard deviations. Learning
refers to how a child scores on four basic numeracy operations (no operations correct, addition, subtraction,
multiplication, and division), for which we report the average level on a scale of 0–4. The colours distinguish
between the pooled learning in five countries and the government vs. NGO scale-up in Nepal and the
Philippines.
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Figure A2. Timeline of Trials

Mid 2020

Botswana

Dec 2020

Kenya

Jan 2021

Nepal

April 2021

India

Aug 2021

Philippines

Oct 2021

Uganda

July 2022

Final Endline

This 5-country study - launch of each country

Notes. This figure shows the timing of the implementation across studies. The proof-of-concept study was
conducted in Botswana in 2020. It was followed by five studies across five countries. An endline assessment
was conducted a few months after each implementation period ended; the endline for the latest replication
was in July 2022.
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Figure A3. Distribution of Learning at Baseline and Endline across Groups
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Notes. These figures show the distribution of student math levels by control group and phone call treatment
group at baseline (left) and endline (right). ‘Level’ is the highest level students achieved in the ASER-
based assessment, which starts at Beginner (can’t perform any numerical operations), and then proceeds
to Addition, Subtraction, Multiplication, and ends at Division. Additional proficiencies were also tested,
such as word problems and fractions, but the core competencies listed above comprise the common ASER
learning module across countries. These density plots include all countries except Kenya, since in Kenya
baseline school exam scores were used instead of a new baseline assessment.
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Figure A4. COVID-19 Infections and School Disruption
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Notes. This figure shows the evolution of COVID-19 cases (new cases per million people) and resulting school
closures or disruptions over two years. Each panel represents a country in our five-country study, with the
blue line indicating the approximate baseline collection date and the red line indicating the approximate
endline collection date. The Philippines and Nepal had two cycles in succession, an NGO and a government
delivery cycle, each 8 weeks long. Data sources include the Our World in Data COVID-19 dataset and the
UNESCO global monitoring dataset of school closures.
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Figure A5. CONSORT Diagram of Participant Flow
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Notes. The Philippines government trial used school-grade cluster randomization. The Kenya trial also used
school- grade cluster randomization for the control and phone call + SMS treatment groups, with SMS-only
cross-randomized at the household level. All other trials used household-level randomization. Treatment
arms and allocation ratios varied by country depending on budget, sample size, and implementation context.
The “analyzed” row reports the endline sample with a valid comparable learning score, matching the sample
sizes in Table E1.
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C Survey Tools

Building Resilient Education Systems: Baseline Questionnaire

1. Did you speak to the household?

# Yes

# No

2. Did the child’s caregiver provide consent to participate?

# Yes

# No

3. If no consent was given, why?

4. What is the student’s name and surname?

5. In what school is the student enrolled?

6. In what district/region is the school located?

7. What class/grade is the student currently enrolled in?

8. What is the student’s age? [Note:This question was asked in India, Uganda and the
Philippines.]

9. What is the student’s gender?

MATH LEARNING MODULE: PROTOCOL

• Inform the caregiver that you would like the children to work on math problems.

• Ask the caregiver to place the call on speakerphone. They may repeat questions for the
children to answer.

• Request that children answer math problems on their own on a scrap paper, including their
answer. Children should work alone and not copy off anyone or work together.

• Explain that this is not an exam/test, so it’s okay if the child(ren) do not get the answers
correct.

• Children should take no longer than (30 seconds for Place Value) or (2 minutes for regular
operation) to answer the question. If it seems someone is helping, gently ask them to refrain.
If someone continues to help and/or the child takes longer than (30 seconds for place value)
or (2 minutes for operations), mark that the child got this wrong.

• When finished, request that the child read out each of their answers and explain their answer
to you. This is not an exam/test, so it’s okay if your child(ren) does not get the answers
correct. Are the child(ren) ready?

• Record all correct responses from each child and make a note of the highest operation that
each child can perform.

• All students begin by answering the PLACE VALUE question and proceed with the LEARN-
ING MODULE regardless of whether they answer with a correct response.
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10. Prativa has 32 apples and organizes them by PLACE VALUE. How many TENS
does she have?

# The child got the question correct

# The child got the question incorrect

# The child gives the correct answer but is not able to convincingly explain how they got
their answer/I don’t believe they answered it themselves.

# The parent was answering for the child/not letting the child answer, or the child used a
calculator

11. The student solves: 34 + 47

# The child got the question correct

# The child got the question incorrect

# The child gives the correct answer but is not able to convincingly explain how they got
their answer/I don’t believe they answered it themselves.

# The parent was answering for the child/not letting the child answer, or the child used a
calculator

12. The student solves: 83 - 45

# The child got the question correct

# The child got the question incorrect

# The child gives the correct answer but is not able to convincingly explain how they got
their answer/I don’t believe they answered it themselves.

# The parent was answering for the child/not letting the child answer, or the child used a
calculator

13. The student solves: 23*4 (23 multiplied by 4)

# The child got the question correct

# The child got the question incorrect

# The child gives the correct answer but is not able to convincingly explain how they got
their answer/I don’t believe they answered it themselves.

# The parent was answering for the child/not letting the child answer, or the child used a
calculator

14. The student solves: 80/9 (80 divided by 9)

# The child got the question correct

# The child got the question incorrect

# The child gives the correct answer but is not able to convincingly explain how they got
their answer/I don’t believe they answered it themselves.

# The parent was answering for the child/not letting the child answer, or the child used a
calculator

15. What languages is the learner able to speak?
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16. What is the main caregiver’s highest level of education? [Note: This question
was asked at baseline in Nepal and Philippines and endline in other countries.
Answer choices were adjusted to the contexts where necessary.]

# None/ Informal Education

# Primary Education

# High School

# Certificate/ Vocational

# College/ Bachelor’s Degree

# Master’s Degree or higher

# Respondent does not know

17. What is the best phone number to reach the student?

18. Who is the owner of this phone (first name and surname)?

19. What is the relationship of the phone owner to the student?

20. Please list one alternate phone number where the child can be reached.
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Building Resilient Education Systems: Endline Questionnaire

1. Did you speak to the person that typically helps the child with math problems
and schoolwork?

# Yes

# No

2. Did they provide consent to participate in the endline survey?

# Yes

# No

3. Who typically provides educational instruction or support to the child outside
of school?

# Mother

# Father

# Grandparent

# Sibling

# Others not mentioned above in the household

# Teacher

# Adults from the community who do not live in the household

4. What is the main caregiver’s highest level of education?

# None/ Informal Education

# Primary Education

# High School

# Certificate/ Vocational

# College/ Bachelor’s Degree

# Master’s Degree or higher

# Respondent does not know

5. How confident do you feel that [student name] made progress in learning over
the past three months?

# The child would have significant difficulty performing any operation

# Not confident at all

# Slightly confident

# Moderately confident

# Very confident
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6. What is the highest operation that you think the child can easily perform?

# The child would have significant difficulty performing any operation

# Addition

# Subtraction

# Multiplication

# Division

# Respondent does not know

7. Would you be interested in receiving phone-based education support in the
future?

# Yes, through both phone calls and SMS

# Yes, only through SMS

# Yes, only through phone calls

# Yes, through either phone calls or SMS

# No, they are not interested

8. Over the past four weeks, how often did you spend time doing educational
activities (in general) with [student name]? For example, reading, practicing
math problems, composition, etc.

# Never

# Less than once per week

# 1-2 times per week

# 3-4 times per week

# 5 or more times per week

9. Over the past four weeks, how often did you spend time doing educational
activities (in general) with children in your household OTHER than [student
name]? For example, reading, practicing math problems, composition, etc.

# Never

# Less than once per week

# 1-2 times per week

# 3-4 times per week

# 5 or more times per week

10. Is the child currently in school?

# Yes - in person has been in the same school for the past 3 months

# Yes - in person switched to a new school in the past 3 months

# No - not in school currently because school is closed but will return when school is open

# No - not in school currently because school is closed and unlikely to return when schools
reopen

# No - not in school currently. School is open but the student has not returned.

# F. Respondent refused to answer [Note: These answer options were slightly adjusted to
suit the context if necessary.]
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11. Were SMS messages that had math problems sent to you and [student name]
over the past [context-specific time frame]?

# Yes

# No

# Respondent does not know

12. Over the past [context-specific time frame], how often did the child practice
math problems that were sent to you in an SMS message?

# Always

# Frequently

# Sometimes

# Rarely

# Never

# The respondent does not know

13. How many phone calls for math instruction did the child receive over [context-
specific time frame]?

Integer

14. Is the person that typically helps the child with their math problems / school-
work currently working?

# Yes, full-time

# Yes, part-time

# No, they have retired

# No, they are unemployed

15. How true is the following statement about the child? - The child has many
worries, or often seems worried.

# Not true

# Somewhat true

# Definitely true

16. Hypothetically, how much would you be willing to pay for your child to receive
weekly 1-on-1 math phone calls to support their learning?

# Nothing

# A little

# A lot

17. How much does [student name] enjoy school?

# Very much

# Somewhat

# Not much

# They do not like school at all
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18. Which maths problems does the child say they can easily perform?

# The child would have significant difficulty performing any operation

# Addition

# Subtraction

# Multiplication

# Division

# Respondent does not know

CORE LEARNING MODULE PROTOCOL

• Inform the caregiver that you would like the children to work on math problems.

• Ask the caregiver to place the call on speakerphone. They may repeat questions for the
children to answer.

• Request that children answer math problems on their own on a scrap paper, including their
answer. Children should work alone and not copy off anyone or work together.

• Explain that this is not an exam/test, so it’s okay if the child(ren) do not get the answers
correct.

• Children should take no longer than (30 seconds for Place Value) or (2 minutes for regular
operation) to answer the question. If it seems someone is helping, gently ask them to refrain.
If someone continues to help and/or the child takes longer than (30 seconds for place value)
or (2 minutes for operations), mark that the child got this wrong.

• When finished, request that the child read out each of their answers and explain their answer
to you. This is not an exam/test, so it’s okay if your child(ren) does not get the answers
correct. Are the child(ren) ready?

• Record all correct responses from each child and make a note of the highest operation that
each child can perform.

• All students begin by answering the PLACE VALUE question and proceed with the LEARN-
ING MODULE regardless of whether they answer with a correct response.

19. Prativa has 47 apples and organizes them by PLACE VALUE. How many TENS
does she have?

# The child got the question correct

# The child got the question incorrect

# The child gives the correct answer but is not able to convincingly explain how they got
their answer/ I don’t believe they answered it themselves.

# The parent was answering for the child/not letting the child answer, or child used a
calculator
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20. The student solves: 52 + 39

# The child got the question correct

# The child got the question incorrect

# The child gives the correct answer but is not able to convincingly explain how they got
their answer/ I don’t believe they answered it themselves.

# The parent was answering for the child/not letting the child answer, or child used a
calculator

21. The student solves: 42 - 29

# The child got the question correct

# The child got the question incorrect

# The child gives the correct answer but is not able to convincingly explain how they got
their answer/ I don’t believe they answered it themselves.

# The parent was answering for the child/not letting the child answer, or child used a
calculator

22. The student solves: 28*3 (28 multiplied by 3)

# The child got the question correct

# The child got the question incorrect

# The child gives the correct answer but is not able to convincingly explain how they got
their answer/ I don’t believe they answered it themselves.

# The parent was answering for the child/not letting the child answer, or child used a
calculator

23. The student solves: 65/8 (65 divided by 8)

# The child got the question correct

# The child got the question incorrect

# The child gives the correct answer but is not able to convincingly explain how they got
their answer/ I don’t believe they answered it themselves.

# The parent was answering for the child/not letting the child answer, or child used a
calculator

24. A man drives 24km. Then he drives 17km. How many km did he drive in total?

# The child got the question correct

# The child got the question incorrect

# The child gives the correct answer but is not able to convincingly explain how they got
their answer/ I don’t believe they answered it themselves.

# The parent was answering for the child/not letting the child answer, or child used a
calculator

25. I will now ask you a word riddle. If the day before yesterday was Tuesday, what
day is it?

# The student got the answer correct

# The student did not get the answer correct within 45 seconds.
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26. Would you like to try to answer another logic question?

# Yes, I’d like to try with a question as difficult as this one

# Yes, but I’d like to try an easier question

# No

27. The student solves: 3/8 + 4/8 (three eighths plus four eighths)

# The child got the question correct

# The child got the question incorrect

# The child gives the correct answer but is not able to convincingly explain how they got
their answer/ I don’t believe they answered it themselves.

# The parent was answering for the child/not letting the child answer, or child used a
calculator

NOTE ON ROBUSTNESS CHECKS

Multiple learning robustness tests were conducted, both within and separate to the surveys.
These included: survey backchecks where a random subset of households were re-surveyed on
learning outcomes (India); students being randomly assigned to answer different math problems
(with different numerals) of the same difficulty level (Nepal); an in-person assessment of the same
math problems (Kenya); and the above listed effort riddle question to measure real student effort,
distinct from learning. The results of these robustness tests are shown in Table E5.
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D Education in Emergencies Database References
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included news articles, as well as reports from organizations such as Save the Children, UNICEF’s
Children’s Climate Risk Index, ReliefWeb by the United Nations Office for the Coordination of
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Major climate disruptions were identified through the international disaster database (EM-DAT).
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