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Abstract

How did children learn while schools were closed during 2020 due to the COVID-19 pandemic?
In low-income countries where internet access is scarce, distance learning is often passive, via

TV or radio, with little opportunity for teacher-student interaction. In this paper we evaluate the
effectiveness of live tutoring calls from teachers, using a randomized controlled trial with 4,399
primary school students in Sierra Leone. Tutoring calls increased engagement in educational
activity but had no effect on mathematics or language test scores, for girls or boys. We also make
a methodological contribution, testing the reliability of student assessments conducted by phone.
Phone-based assessments have sensible properties, but we find suggestive evidence that scores are
higher than with in-person assessments, and there is differential item functioning across survey
modes for most individual questions.
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1. Introduction

Schools closed worldwide in March 2020 in response to the COVID-19 pandemic. These
closures present a number of policy challenges for governments. First, children miss out
on direct learning in classrooms. In several countries, children lost ten percent or more
of the total time they were expected to spend in-person at school over the course of
their lives (Evans et al., 2021). Second, children may forget much of what they already
learned in school. In high- and low-income countries, students—especially lower income
students—regress in their academic skills during academic breaks (Alexander et al., 2007;
Slade et al., 2017). Third, some may not return once schools re-open: following closures
due to the 2014-2016 Ebola crisis, re-enrollment in Sierra Leone was high but imperfect
(Kastelic et al., 2015), and gross enrollment fell slightly from 2013 to 2015 (World Bank,

2021).

To keep students engaged and learning during school closures, governments
around the world abruptly shifted to distance learning. In low-income countries, the
medium with the greatest reach is radio. The Government of Sierra Leone, like many
others, announced a national radio teaching programme shortly after schools closed
in March 2020. Many governments and partners complemented radio teaching with
SMS-based reminders. In Sierra Leone, a number of non-state organizations, including
our implementation partner Rising Academy Network, supported the Government to
develop content for the radio teaching programme and provided SMS reminders. Missing
from these and similar efforts, however, is any direct interaction between teachers and
students. Teachers add significant value to student learning (Chetty et al., 2014), but
little of that value is explained by teacher characteristics (Bau and Das, 2020), suggesting

that effective interactions may drive teacher effects.



In this paper we evaluate the effectiveness of live phone tutorials in increas-
ing engagement with radio lessons, improving learning, and ultimately ensuring that
children re-enrol in school upon re-opening. We compare phone tutorials delivered by
private-school teachers to those delivered by government-school teachers. We also make
a methodological contribution, testing a phone-based learning assessment against the

same assessment delivered in-person.

To do this we designed a randomized control trial, in which 4,399 students
were randomly assigned to one of three treatment groups. The first group received SMS
reminders to listen to educational radio. The second group received SMS reminders
and weekly phone tutorials from private school teachers. The third group received SMS
reminders and weekly phone tutorials from government school teachers. We also cross-
randomise survey mode, with a sub-sample of 500 students assigned to be surveyed and

tested in-person rather than by phone.

We find no effect of calls by either private or government teachers on math-
ematics or language test scores. This is robust to controls for student characteristics
and school fixed effects, and differences in survey mode (in-person or phone). We do
find some positive effects of tutoring calls on educational engagement by parents and
children. Tutoring calls increase an index of student activity by 0.31 ¢ and an index of
parent activity by 0.34 o. Overall re-enrolment is 99 percent, so we see no effect of calls

on re-enrolment.

Random assignment to survey mode was imperfectly implemented. We see a
large negative correlation between being surveyed in-person and test scores, but this is
not apparent in the randomised allocation or when using randomised assignment as an
instrument for actual survey mode. The phone survey has good internal consistency,

but we do see differences in item functioning between phone and in-person surveys.



Our results join three other studies that evaluate the effect of phone tutorials
during the COVID-19 pandemic (as well as others in process). The first found math-
ematics learning gains in Botswana of between 0.16 and 0.29 ¢ for an SMS and live
phone call intervention. Students were sent math problems by SMS and then called by
NGO staff to work through the problems (Angrist et al., 2020a). The second found no
benefits on mathematics performance in Kenya of either short 5-minute ”accountability
checks” or 15-minute tutoring calls (Schueler and Rodriguez-Segura, 2021). The third
found large effects of 0.56 ¢ in mathematics and 0.66 o in literacy in Bangladesh. The
intervention was a 30-minute telephone mentoring session with a student volunteer from
a local university (Hassan et al., 2021). The intervention that we study is focused on
encouraging engagement with radio instruction, following guides to review material cov-
ered in radio broadcasts. We measure literacy as well as numeracy, test for differences
between government and private school teacher delivery of tutoring calls, and achieve a
much lower attrition rate. One potentially important difference between the two studies
that found positive effects (Angrist et al. in Botswana and Hassan et al. in Bangladesh)
and the two that did not (Schueler and Rodriguez-Segura in Kenya, and this paper on
Sierra Leone), is that the former worked with the sub-set of families who opted in to
their studies, whereas the latter attempted to work with all the children enrolled in the
relevant schools and grades. Treatment effects could be larger for more motivated stu-
dents (and families) who chose to opt-in to distance learning, than for those who would

not have chosen to opt-in.

Other literature considers distance-learning and digital communication from
before the current crisis began. For example a radio-based math instruction programme
in Nicaragua in the late 1970s increased test scores (Jamison et al., 1981). A qualitative
evaluation provided evidence that a radio learning programme in Sierra Leone during the
Ebola epidemic helped to keep children connected to education (Barnett et al., 2018).

The lack of adult support to children was cited as a key weakness of this program.



SMS reminder messages have proven effective at improving educational out-
comes in some contexts. Nudges in Brazil reduced dropout in 2020 (Lichand and Chris-
ten, 2021). Weekly SMS messages and monthly quizzes in rural China improved student
academic outcomes (Mo et al., 2014). SMS messages and phone calls can also useful
for engaging parents during normal times (Barrera et al., 2020; Berlinski et al., 2021;
Kraft and Rogers, 2015; Doss et al., 2018). But the size of text message effects tends to
be modest relative to the impact of in-person interactions with teachers (Araujo et al.,

2016; Bau and Das, 2020).

Our study also adds to the little that has been written about assessing learning
by phone. There is experimental evidence that phone surveys on other topics can be
reliable (Garlick et al., 2020), and other research from developing countries showing that
survey mode (e.g., paper versus computer-assisted) does make a difference for measured
outcomes in both education (Singh, 2020) and other sectors (Caeyers et al., 2012). Yet
phone-based assessment offers potential for significant cost-savings over in-person learn-
ing assessments (Angrist et al., 2020b). For example phone-based assessments trialled
in India during the COVID-19 crisis cost USD 3.5 per student, compared with typical

in-person costs of around USD 5-13 per student (Joshi and Sudhanshu, 2021).

The rest of this paper is structured as follows; section 2 provides more back-
ground about the program context, section 3 discusses the interventions, section 4 out-
lines the experimental design, section 5 the data, section 6 the results, and section 7

concludes.

2. Background

The COVID-19 crisis affected Sierra Leone much as it did many of the country’s neigh-

bors. Sierra Leone recorded a total of 2,611 confirmed cases and 76 deaths in 2020 (Dong



et al., 2020). Awareness of COVID-19 was high (Fitzpatrick et al., 2021). The economic
impact was severe — small business profits fell by 50 percent between March and June
2020, and average wage earnings fell 20 percent, with increases in household debt and

reduced food consumption (Meriggi et al., 2020).

Turning to education, students globally lost an average of two-thirds of an aca-
demic year of schooling in 2020 (UNESCO, 2021). In some low-income countries, losing
this much education can substantive proportion of children’s total lifetime expected
schooling (Evans et al., 2021). In Sierra Leone, schools closed on 31st March 2020 until
further notice. Primary schools reopened for exam grades (Grade 6) only on 1st July
2020. Schools re-opened for all children for the next academic year on 5th October
2020. A nationally representative survey conducted in early October 2020 found that 91
percent of parents intended to send their children back to in-person school (Cuccaro et
al., 2021). A low dropout rate (3 percent) was also found in another third-party survey
of a representative sample of students in Rising Academy schools across Sierra Leone,

Liberia, and Ghana, between January-March 2021 (Caballero Montoya et al., 2021).

Only around half of children in Sierra Leone were engaged in any educational
activity while schools were closed, according to a nationally representative survey con-
ducted in July 2020. Less than half listened to educational radio, spending on average
four hours per week listening to radio lessons (from a maximum possible of 7 hours for
grades 1-3 or 5 hours for grade 4-6). 99 percent of parents expected their children to
return to school, but only around half expected their children to be promoted to the
next grade (Foster, 2020). This re-enrolment was later confirmed in a second survey in
November/December 2020, which found that 97-99 percent of previously enrolled stu-
dents had returned. Actual grade promotion rates were higher than expected by parents,

at around 75 percent (Foster, 2021).



Learning outcomes were dire even before the crisis. A 2014 national Early
Grade Reading Assessment (EGRA) found that 97 percent of children in class 2 could
not read (DSTI Media, 2019). Only 83 percent of children complete primary school
(World Bank, 2021).

The programme we study was implemented by the non-government education
provider Rising Academies in partnership with the Government of Sierra Leone. Rising
Academies launched in Sierra Leone in 2014 and provided emergency education to chil-
dren who were out of school due to school closures during the Ebola epidemic. Rising
Academies manages 157 private and government schools in Sierra Leone, Liberia, and
Ghana, and works closely with government in Sierra Leone and Liberia. Public schools
managed by Rising Academies in Liberia have been shown to be effective (Romero and
Sandefur, 2019; Romero et al., 2020). Prior to the pandemic, Rising Academies had
been supporting 25 government primary schools since January 2020 as part of the gov-
ernment’s Education Innovation Challenge program. Education Innovation Challenge
schools are government schools staffed by government teachers, in which one of five non-
state operators have been invited to test pedagogical and other innovations with the
potential to improve the quality of teaching and learning at scale. The intervention we
study took place in these Education Innovation Challenge schools, government schools

supported by Rising Academies.

The Sierra Leone Ministry of Education broadcast educational content by radio
for all grade levels, from lower primary to secondary. The Ministry has had a radio
education unit since the end of the civil war in 2002 as a complement to schools (Alghali
et al., 2005; Mangesi, 2007), and it broadcast educational radio during Ebola-related
school closures. New radio learning content was developed by government and partners
(including Rising Academies) specifically for the COVID-19 school closures to replace

in-person instruction. Rising Academies produced Mathematics and English lessons



for lower and upper primary. The Radio Teaching Program broadcast Rising’s lower
primary lessons three days per week on national radio. Rising Academies also broadcast
two hours of Mathematics and English lessons for lower and upper primary every day

on six local radio stations (Lamba and Reimers, 2020).

Before the pandemic, 73 percent of all households owned a mobile phone, 55
percent owned a radio, 20 percent owned a television, and 5 percent owned a computer
(Statistics Sierra Leone (Stats SL) and ICF, 2020). Government therefore did not offer

any distance-learning provision by television or online.

Despite these available resources, children may miss out on radio instruction
simply through limited attention to the time schedule while at home. To encourage
participation, Rising Academies sent SMS reminders to students, including (in principle)
all households in all treatment arms of our experiment described below. The phone
number listed for each student or guardian received a total of 48 SMS messages over 18
weeks, or an average of 2.7 messages per week. Messages were either simple reminders
about the time of the education radio broadcast, an exercise to be completed, or a
piece of advice for parents. The SMS number was free to respond to, and students
were encouraged to reply with their answers. Messages were addressed from Rising

Academies.

3. Intervention

In addition to their other work contributing to the government’s national radio pro-
gramme and sending SMS reminders about these programmes, Rising Academies de-
signed and implemented a tutorial phone call intervention, designed to be complementary
to the radio programming, for students from the 25 government schools that they were

supporting as part of the Education Innovation Challenge. Rising collected around 5,600



phone numbers of students from these schools in the two days prior to school closures
in March 2020. Students were then called so that teachers could recap lessons delivered
by radio and answer questions. Interaction is critical to learning, such that there are
limits to the overall effectiveness of entirely one-way instruction delivered through mass
media such as radio. Delivering actual instruction by phone allows for two-way commu-
nication, so teachers can check for the understanding of children and adjust instruction

in real-time as necessary.

Several studies have shown that the same intervention can have bigger effects
when delivered by an NGO than when delivered by government (Bold et al., 2018; Vivalt,
2020; Kerwin and Thornton, 2021). We therefore test the same intervention delivered
by private school teachers employed by the implementer (Rising Academies) and by
public school teachers employed by the government. Students from the public schools
in our sample were randomised to be either called by private school teachers employed
by Rising Academies, or by government school teachers. As the implementer has more
direct influence over its own employees, we expect this version to test the potential of the
intervention at high fidelity, and the version with government teachers to give greater

insight into the potential for scalability.

The interventions began on 25th May 2020 and continued through the end of
August 2020. Interventions were initially planned to last for 12 weeks from May to July,
and were extended into August for a total of 16 weeks of programming. Educational

radio programs were broadcast on national radio and on six local radio stations.

The intervention was delivered by 80 private school teachers and 80 government
school teachers. Each teacher was assigned an average of 35 students, and that teacher
stayed with the same group of students throughout. Each teacher taught one subject
(reading or math) and grade level (upper or lower primary) in the phone tutorials.

Teachers did not teach their own usual class.



The private school teachers involved in delivering the intervention had been
working for Rising Academies for an average of three years. Government school teachers
had been introduced to Rising Academies through the ” Education Innovation Challenge”
government partnership programme that started in January 2020. Both the private
and public school teachers continued to receive their normal salary whilst schools were
closed. They received phone calling credit to cover the cost of calls. In May 2020
government teachers received a pre-agreed 30 percent pay rise, the largest rise in a decade
(Murray, 2020). Government school teachers volunteered to participate in the tutoring
intervention. The government and private school teachers in our sample earn similar
amounts. The private school teachers have an average of 7 years of experience, half as
much as the government school teachers with an average of 14 years of experience. The
private school teachers are more likely to have university education than the government

school teachers (Table Al).

The intervention aimed to deliver a weekly call to each student from each of
their two assigned teachers (one focused on math and one on reading). All households
from whom phone numbers were gathered were included in the randomization. Each
call was expected to last for around fifteen minutes. Teachers identified themselves as
teachers, and carried out telephone-based tutorials. These tutorials were consistent with
the curriculum of the radio programming. The calls reviewed and recapped the material
covered in the radio broadcast, following a detailed guide. Programme monitoring data
suggests that private school teachers placed more calls than government school teachers.
The average respondent in the private teacher treatment arm received ten out of a
maximum possible 16 calls focused on mathematics and nine out of 16 on language.
Respondents in the government teacher arm received seven out of 16 planned calls on
mathematics and six out of 16 on language. Students may not have received all 16 of the
planned calls in part due to difficulties with phone signal, timing of calls, or getting access

to a shared family phone. However, the difference in the number of calls received from

10



private school and government school teachers is most likely due to differing incentives

facing those employed directly by the implementer.

4. Experimental Design and Econometric Specification

We randomized pupils into a control group or one of the two treatment groups.! Random-
ization was stratified according to baseline test scores and grade of students (where base-
line data were available).? In the follow-up survey, students were also cross-randomized
to either in-person or phone survey tracking. The number of students at each stage is

shown in Figure 1 below.

We estimate the following specification: we regress each outcome Y;s on an indi-
cator variable for whether the student received any calls (from either public or private),
and an indicator for whether the student received calls from a public school teacher in

particular.

Yis = Bo + 51Calls; + BaPublic; + v X; + Zs + €5

Our coeflicients of interest are 81 and 2. We also include student controls X;

and school fixed effects Z;, and calculate robust standard errors.

"We discuss potential ethical issues with the design in Appendix B.

?We had intended to assign a fourth group as a pure control group to receive neither SMS reminders
nor tutoring calls, however in practice this group also received SMS reminders and so we include
them in the SMS only group.

11



Figure 1: Consort Diagram

Original pupil list from
eligible schools (n = 7,234)

Excluded due to missing
contact details or duplicates —
(n=2,835)

Pupil-level randomization (n

=4,399)
Control (m) (12
(n=2,198) Private teacher calls Public teacher calls
(n=1,102) (n=1,099)

Mode Assignment:
In-person (n=249)
Phone (n=260)
Either (n=1689)

Mode Assignment:
In-person (n=125)
Phone (n=123)
Either (n=854)

Actual Mode:
In person (n=842)
Phone (n=1105)
Lost to follow-up (n=251)

5. Data

5.1. Baseline

Mode Assignment:
In-person (n=125)
Phone (n=128)
Either (n=846)

Actual Mode:
In person (n=426)
Phone (n=575)

Lost to follow-up (n=101)

Actual Mode:
In person (n=394)
Phone (n=604)
Lost to follow-up (n=101)

Prior to school closures, the implementing agency (Rising Academies) collected contact
information for 5,566 students from 4,407 households, along with their grade, school,

date of birth, and father’s name. For a sub-set of 3,034 of these students (in grade 3-6),

12



the implementing agency conducted basic literacy and numeracy assessments adapted

from the ASER Centre tools, between 25th February and 20th March 2020.

5.2. Interim Survey

We conducted a short interim independent survey between 10th and 19th September
2020, shortly after the end of treatment at the end of August. This survey targeted a
sub-sample of 815 children. Of these, 413 children (51 percent) were able to be tracked.
The focus of this interim survey was on time spent engaging with distance learning.
We calculate indices of parent and child educational activity. For parents, this index
comprises binary indicators for whether they talk about school with their child, read
to their child, pay for tutoring, call their teacher, and know the FM frequency for
educational radio. For children, this index comprises binary indicators for whether they
watched an educational TV, listened to any educational radio, read, were taught by the

parent, and spent as much time overall as their parents wanted on educational activity.

5.3. Endline Survey

Schools reopened on 5 October 2020. A key outcome we are interested in is the effect
of treatment on re-enrolment. Full enrollment in Sierra Leone typically takes several
weeks from the day that school starts, so we began our main survey five weeks after the
reopening of school, on Monday (9th November 2020), and ten weeks after the end of
the intervention. We collect data on test scores, re-enrolment in school, and time spent

on distance learning.

Students were asked to estimate roughly how many minutes they spent per day
on all educational activities in a typical week between April and July 2020 while schools

were closed. Parents were asked the same question in phone-based surveys.

13



5.4. Learning Assessment

This paper makes the methodological contribution of assessing the validity of a phone-
based learning assessment. There is very little existing literature on best practices for
conducting learning assessments by phone (Angrist et al., 2020b). We designed an assess-
ment that could be administered verbally either by phone or in person. We randomise
a sub-sample of 500 children to be interviewed in-person, allowing us to directly com-
pare the effect of survey mode on student outcomes.? In-person surveys took place
at schools. We select a combination of items from Early Grade Reading and Mathe-
matics Assessments (EGRA and EGMA), ASER assessments, and items used orally in
in-person assessments in urban India (Banerjee et al., 2017). Parents were told that
the questions were not a test of their child’s knowledge, with all responses remaining
anonymous. Here we discuss sources of validity evidence for our learning assessment
across five areas: content, cognition, coherence, correlation, and consequence (Ho, 2020;

American Educational Research Association et al., 2018).

1. Content: All of the question items from our assessment are relevant for the content
of the tuition that students received. Specifically, we selected items that are similar
to questions to be asked by teachers in the scripts for the tutorials. In mathematics
this includes counting and simple arithmetic, and in English this includes a test of

vocabulary, spelling, and aural comprehension.

2. Cognition: We piloted our assessment with a small sample of 32 households to
confirm that children responded to the questions in the way that we anticipated.
Based on the pilot we updated the assessment to include a definition of words that

students were asked to spell.

3500 is a less than ideal sample size, but we were constrained by budget and what logistics seemed
feasible during the uncertainty of the pandemic. Some evidence suggests that the item-response
theory (IRT) models we use can be feasibly estimated with samples as small as 150 (Sahin and Anil,
2017).

14



3. Coherence: Items in the mathematics and language assessments have a high level
of internal reliability in both in-person and phone samples, and higher inter-item
correlation in the phone samples (Table A2). This suggests that the questions are
measuring the same underlying construct (mathematics and language ability). We
construct test score outcomes using item-response theory (IRT) (Das and Zajonc,
2010). This allows us to estimate the underlying unobserved traits of mathematical
and language ability, while allowing the difficulty and discrimination of individual
question items to vary. This is a more conceptually accurate approach than the
more common approach of simply giving the percentage of correct answers, which
gives the same weight to questions of different difficulty. The method of aggre-
gating test questions can have large implications for estimated effect sizes (Singh,
2015). IRT also allows us to test whether questions have different difficulty and
discrimination across the two survey modes (i.e., Differential Item Functioning or
DIF). We first estimate a two parameter logistic model with the 12 mathematics
items, and a hybrid partial credit and two parameter model for the 11 language
items. We then estimate differential item functioning across the two survey modes
with logistic regression (Tables A3 and A4), following Swaminathan and Rogers
(1990).%. In order to compare test scores between individuals who were surveyed
in person or by phone, we then re-estimate the IRT models, only using the subset
of items which appear to perform similarly across mode to link scores across the
two assessments. There is differential item functioning (either uniform or non-
uniform) for 16 of the 23 individual survey questions between the actual in-person
and phone-based survey modes, at the 5 percent level (Table A3). Comparing
responses by randomized mode assignment, there is differential item functioning

for only 8 of the 23 questions (Table A4).

4We also show the DIF graphically in Appendix Figures Al and A2, and the full distribution of test
scores by survey mode and assignment in Figure A3.
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4. Correlation: Our assessments are highly correlated with the baseline in-person
ASER assessments administered by the programme implementer. This correlation
is not statistically significantly different for those assigned to in-person or phone

assessment (Table A5).

5. Consequence: Similar assessments to ours have been used in a range of con-
texts for monitoring school performance. Conducting these assessments by phone
holds the potential to substantially reduce the costs of this monitoring, if phone

assessments can be shown to be reliable.

5.5. Sample Characteristics and Representativeness

Our study takes place with students from 25 government primary schools in four dis-
tricts; Western Area Urban (Freetown), Bo, Kailahun, and Kenema. These schools were
selected by government to receive pedagogical support from Rising Academies begin-
ning in the 2019/2020 school year as part of the government’s “Education Innovation
Challenge”. Several private providers were competitively selected to support different

schools. Rising Academies started supporting these schools in January 2020.

Compared to other schools in the country, those in our sample schools are
larger and more likely to be in Freetown, but are by no means elite schools. They
have similar levels of basic amenities as other schools nationwide, such as electricity (8
percent), drinking water (64 percent), handwashing facilities (68 percent), and toilets
(84 percent) (Table 1). Most students were aged between 7 and 17 (with 1 percent of

outliers aged between 3 and 20).
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Table 1: All schools’ vs. sample schools’ characteristics

All Schools  Our Sample

Percent Percent

Feeding Programme 41 76
Recreational Facilities 56 20
Electricity 12 8
Drinking Water 67 64
Handwashing Facilities 66 68
Toilets 74 84
In Freetown 11 36

Mean Mean
Years in Operation 27.5 39.4
Total Enrolment 195.3 285.0
N 6,895 25

Note: This table shows descriptive statistics for the schools from our sample and how they com-
pare to all schools nationwide. Data is drawn from the Ministry of Basic and Senior Secondary
Education (MBSSE) Education Management Information System (EMIS) 2019 Annual School
Census. A map of school locations is shown in the Appendix Figure A4.

5.6. Balance and Attrition

Randomization was stratified by student sex, grade, and baseline test scores. A balance
test is shown at Table A6 showing no statistically significant difference in mean values

for these variables across treatment groups.

Overall we were able to track 90 percent of students. Just over half of these were
surveyed by phone. Data collection was conducted sequentially, first calling all numbers
(except the 500 student sub-sample randomly reserved for in-person surveying), before
moving to in-person tracking. This allows us to show how the characteristics of those
able to be tracked by phone differs to those we could track in person, as well as the
characteristics of those we were not able to track at all. None of the treatment arms are
statistically significantly correlated with tracking by phone, but students were less likely
to be reached by phone if they lived outside of Freetown, and if their parents had not

completed any school. This suggests that surveys conducted entirely by phone are likely

17



to under-represent the most marginalised. With regards to overall attrition, students
who received tutoring calls were marginally more likely to be tracked. Students in Grade
Six were 7 percentage points less likely to be found overall, and in Freetown 7 percentage

points less likely (Table AT).

Our response rate compares favourably to purely phone-based assessments (An-
grist et al., 2020a; Schueler and Rodriguez-Segura, 2021; Etang and Himelein, 2020),

highlighting the importance of in-person tracking to minimise attrition.

6. Results

6.1. Implementation

Administrative data on SMS messaging shows that over 92 percent of phone numbers
received all of the planned SMS messages (three per week). Parents in the tutoring call
groups were 64 percentage points more likely to report receiving a call from a teacher, and
25 percentage points more likely to report receiving SMS messages. Out of a maximum
of 16 potential calls in each subject, students in the private school teacher group received
an average of 10 calls in mathematics and 9 calls in language, compared to students in
the government school teacher group who received an average of 7 calls in mathematics
and 6 in language. Parents reported that calls lasted an average of 22 minutes, and
that children spent on average just over one hour per day listening to educational radio.
We see a 0.34 o (standard deviation) effect of receiving calls on the index of parent
educational activity, and 0.31 ¢ on the index of child educational activity (Table 2).
We see no statistically significant differences in time spent on learning, retrospectively
reported by either parent or child. Of parents who reported that their children spent

less time on education than they would have liked (31 percent of parents), the most
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common reason given for this was "no motivation or interest.” The coefficient on calls is
equivalent to a 10 percentage point increase in the probability of listening to educational
radio at all, though this estimate is only marginally statistically significant at the 10

percent level.

6.2. Outcomes

Almost all (99.7 percent) of respondents in our sample report that their child has re-
enrolled in school and attended in the last week, so we do not see any difference in this

outcome by treatment status.

There is no effect of tutoring calls on mathematics or language test scores, by
either private or government teachers (Table 3). With the upper bound of the 95 percent
confidence interval around the estimate of the marginal effect of calls, we can rule out
effects larger than 0.07 ¢ in mathematics and 0.06 ¢ in language - or 0.12 ¢ and 0.12
o using Lee Bounds to bound possible remaining bias due to attrition. Coefficients on
other covariates have the expected sign effect and significance - with a 0.1c effect of

baseline test scores.

Looking at individual test question items, we see a small statistically significant
effect for just two of the 12 mathematics items (0.03-0.05 o) and for one of the 11 language
items (0.03 o, see Tables A8 and A9). Results are little changed when aggregating
test items using item-response theory estimates or a simple total of correct questions
(Table A10). Across sub-groups, we see similarly insignificant results for literacy and
mathematics for girls and for boys (Table A11). We also see no statistically significant
interactions between treatment and student sex, grade, parent education, or baseline
test scores (Table A12). We observe no difference in effects by the intensity of treatment

(number of calls actually successfully placed) (Table A13).
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Table 2: Implementation and Effects on Time Use

Effect of Marg Effect
Calls of Pub. Teach Control

(T1/T2) (T2) Mean  Obs.
Outcomes:
Received any SMS 257 -.0798 .608 529
(.0569) (.0581)
Received any calls .638*** .0445 215 529
(.0522) (.0526)
Parent Activity:
Parent Activity Index .34 -.207 -.135 529
(.142) (.139)
Talks about school .093** -.0371 .785 529
(.0472) (.046)
Reads to child .0918 -.117 377 529
(.0715) (.0753)
Pays for tutoring .00923 -.0467 .54 529
(.0691) (.0729)
Calls teacher 112%* -.039 .0792 529
(.0502) (.0571)
Knows FM frequency .038* .013 331 1495
(.0222) (.0238)
Child Activity:
Child Activity Index 307 -.188 -.0978 529
(.139) (.15)
Educational TV .047 -.127 192 529
(.0581) (.0562)
Educational Radio .0969* .0584 .596 529
(.0578) (.0648)
Reading .0422 .0189 .691 529
(.0643) (.0696)
Parent teaching .0231 -1 A4 529
(.0709) (.0739)
As much as parent would like A11% -.103 672 529
(.0567) (.0678)
Time Spent on Learning:
Mins/day (Sep Report) 1.69 -1 85.3 529
(5.23) (6.01)
Radio mins/day (Sep Rpt) 5.62 6.04 40.8 529
(5.14) (5.69)
Mins/day (Dec Report) -2.63 -.228 81.3 2289
(1.79) 20 (2.01)
Mins/day (Dec Rpt, Child) -2.79* -.195 83.8 3953
(1.46) (1.67)

Note: Outcome variables are binary unless otherwise indicated. Variables with 529 observations
are from the small September 2020 interim survey, others are from the full December 2020/Jan-
uary 2021 endline survey. All regressions include school fixed effects and robust standard errors.



Table 3: Effect of Treatment on Test Scores

Maths Language
(1) (2) (3) (4)
Effect of calls (T1 or T2) 0.006 -0.003 -0.019 -0.017

(0.038) (0.035) (0.038) (0.035)
Marginal effect of gov. teachers (T2) -0.010 -0.006  0.020  0.015
(0.044) (0.040) (0.044) (0.039)

School fixed effects Yes Yes
Controls Yes Yes
Lee Bounds

(Lower) 0.057 -0.057 -0.124 -0.124
(Upper) 0.118 0.118 0.103 0.103
Observations 3,946 3,946 3,946 3,946

Notes: Robust standard errors in parentheses.
Controls include student age, sex, grade, and baseline test scores.
*p < 0.10, ¥ p < 0.05, *** p < 0.01

6.3. Mode effects

We see substantial mode effects in the OLS specification. Students surveyed in-person
scored —0.450 worse in mathematics than those surveyed by phone. We do not see these
mode effects with the randomly assigned intent to be surveyed in-person, but this may
be due to low compliance with the randomisation. Of 499 children randomly assigned to
be surveyed in-person, 233 were found and surveyed in-person, and 186 were surveyed
by phone. An additional 1,429 students originally planned to be surveyed by phone
(but who were unreachable) were then found and surveyed in-person at their school.
Random assignment to in-person interview increased the probability that an individual
was actually interviewed in-person by 11 percentage points. Including control variables
in the instrumental variable specification changes the sign of the estimated effect of in-
person assessment, but these estimates have large standard errors and are mostly not

statistically significant (Table 4).> Qualitative evidence suggests that differences between

5In Appendix Tables Al4, A15, and A16, we show reduced form effects in the in-person and phone
sub-samples, and interactions with parent education.
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in-person and phone learning assessment scores may be in part explained by students

interviewed by phone being helped by their parents, despite the request of interviewers

not to do so (Sam-Kpakra, 2021).

Table 4: Effects of Survey Mode on Test Scores (IV)

Maths (OLS) IV 1st stage Maths (IV)

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

Assigned to in-person test

0.151%  0.111%**
(0.026)  (0.028)

In-Person (Actual) -0.506™**  -0.447*** 0.389  -0.303
(0.032) (0.030) (0.347)  (0.409)

School fixed effects Yes Yes Yes

Controls Yes Yes Yes

F-Stat 34.6 10.2

Observations 3,946 3,946 3,946 3,946 3,946 3,946

Language (OLS) IV 1st stage Language (IV)

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

Assigned to in-person test

0.151%*  0.111***
(0.026)  (0.028)

In-Person (Actual) -0.323***  -0.219*** 0.710**  -0.065
(0.033) (0.031) (0.343) (0.418)

School fixed effects Yes Yes Yes

Controls Yes Yes Yes

F-Stat 34.6 10.2

Observations 3,946 3,946 3,946 3,946 3,946 3,946

Notes: Robust standard errors in parentheses.

The outcome in columns (3) and (4) is whether the individual was actually surveyed in person.

Controls include student age, sex, grade, and baseline test scores.

6.4. Cost effectiveness

Our analysis of program cost data follows a format outlined by the World Bank, designed

to allow comparability of program costs across countries (Holla, 2019). The average cost
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of the SMS treatment is $2 per participant, and the average cost of the tutoring call
treatment is $40 per participant. This average cost includes phone charges, teacher
salaries, and management staff time in the design and oversight of the program, with all

cost components disaggregated as far as possible.

6.5. Discussion

To better understand how the programme was perceived by participants, we commis-
sioned a parallel qualitative study with pupils, parents, and teachers. This included a
total of 23 focus group discussions with both treatment and control group pupils and
parents, at 11 of the 25 programme schools, spread across all four districts (Sam-Kpakra,
2021). It also included 5 interviews with public and private school teachers. Interviews
with children found a number of reasons that could explain poor overall performance.
Some found the timing of calls challenging. For example, if parents had to work during
the day then a child may have either had to try and take the tuition call at a noisy and
distracting location such as a marketplace, or take the call in the evening, when they
were tired. Some more rural locations had challenges with mobile phone network and
electricity supply. In some areas, some pupils reported that teachers only spoke Krio
and English, and not the local language (Mende). Some pupils mentioned that they
struggled without being able to see their teacher writing on the blackboard as they were

used to.

“Sometimes when the teacher called my father will not be at home at the
moment and he will ask the teacher to call at night and when the teacher
calls at night, I won’t be able to have total understanding because at that

time I had started becoming sleepy, I will just pretend that I understood the
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lesson but in actual sense I do not”. (Primary School Pupils, Western Urban

District)

The interviews reported by Sam-Kpakra (2021) also offer an explanation for
the substantially higher scores for tests conducted by phone rather than in-person. Some

pupils and parents openly admitted that they had helped with answers that the child

was stuck on.

“As for me what I mostly did was when they ask my child and he doesn’t know

the answer, I push the phone far away and tell him the answer”. (Parent,

Kenema District)

Finally, interviews did raise some concerns about possible spill-overs across
groups. Several pupils and parents from treated households noted that they invited

friends and neighbours to listen to the tuition call together.

“My child was not fortunate to be part of the mobile phone teaching program.
But fortunately, one of his friends invited him as he was part of the mobile

phone teaching program organised by Rising Academy”. (Parent, Kailahun

District)

7. Conclusion

In this paper we tested the effect of live tutoring calls from teachers designed to comple-
ment distance learning delivered by radio. We find a small positive effect on engagement
with education, but no effect on mathematics and language test scores. We also find

substantial differences in average student learning assessment results when conducted
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by phone compared to in-person. We don’t see any effect on school re-enrolment, as this

is over 99 percent of respondents.

One limitation to this study is the focus on learning outcomes. Another com-
ponent of the radio programming and SMS reminders was around improving parenting

practices designed to improve child well-being, which we did not measure as an outcome.

While most countries around the world have re-opened their schools, surges
of COVID-19 cases may lead to further closures, and future adverse events will lead to
school closures in individual countries. This study suggests a need for further exper-
imentation in terms of how to help students stay engaged and learning when schools
close. Furthermore, our substantial differences across modes of assessments (phone ver-
sus in-person) suggest the need for more research if phone-based assessments are to be

a viable tool for measuring student learning.
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Appendix A Additional Figures and Tables

Figure Al: Differential Item Functioning (DIF) - Mathematics

Actual Mode
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Note: This figures graphs the probability of answering each question correctly, by estimated
ability (Theta), by survey mode.
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Figure A2: Differential Item Functioning (DIF) - Language
Actual Mode

— In Person — Phone
vocab1 vocab2 spellt spell2
10 10 1 1
> 8 > 8 > 8 > 8
5 6 5 6 5 6 5 6
© © © ©
g 4 8 4 S a4 g 4
o o o a > )
4 0 4 0
T T T T T T T T T T T T T T T T T T T T T T T T
-3 -2 -1 0 1 2 -3 -2 -1 0 1 2 -3 -2 -1 ) 1 2 -3 -2 -1 0 1 2
Theta Theta Theta Theta
spell3 comp1 comp2 comp3
1 1 1 1
> 8 > 8 > 8 > 8
3 6 5 6 5 6 5 6
© © © ©
S a4 8 a4 3 4 S a4
L) o2 a2 L)
0 0 ) 0
T T T T T T T T T T T T T T T T T T T T T T T T
3 2 1 0 1 2 -3 2 1 0 1 2 -3 2 1 ] 1 2 3 2 1 0 1 2
Theta Theta Theta Theta
comp4 comp5 comp6
1 1 1
> 8 > 8 > 8
3 6 5 6 R
© © ©
S a4 8 a4 S a4
L) o 2 a2
0 o )
T T T T T T T T T T T T T T T T T T
3 2 1 0 1 2 -3 2 1 0 1 2 3 2 1 ) 1 2
Theta Theta Theta
vocab1 vocab2 spellt spell2
10 10 1 1
> 8 > 8 > 8 > 8
5 s 3 6 3 6 3 6
© © © ©
2 4 g 4 8 a4 g 4
o 2 o o a2 L)
4 0 4 0
T T T T T T T T T T T T T T T T T T T T T T T T
3 2 1 0 1 2 -3 -2 1 0 1 2 -3 -2 -1 ] 1 2 -3 -2 1 0 1 2
Theta Theta Theta Theta
spell3 comp1 comp2 comp3
1 1 1 1
> 8 > 8 > 8 > 8
3 6 5 6 5 6 5 6
© © © ©
S 4 8 a4 3 a4 S a4
a2 o 2 a2 L)
0 0 4 0
T T T T T T T T T T T T T T T T T T T T T T T T
3 2 1 0 1 2 -3 -2 -1 0 1 2 -3 -2 -1 ] 1 2 -3 -2 1 0 1 2
Theta Theta Theta Theta
comp4 comp5 comp6
1 1
K
> 8 z > 8
3 6 5 3 6
3 8 4 8
° 4 ° - ° 4
a2 o 2 a2
0 0 )
T T T T T T T T T T T T T T T T T T
3 2 1 0 1 2 -3 2 -1 0 1 2 3 2 1 ] 1 2
Theta Theta Theta
— In Person — Phone

Note: This figures graphs the probability of answering each question correctly, by estimated
ability (Theta), by survey mode.
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Figure A3: Test score distribution by Survey Mode
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Figure A4: Maps of Experimental Schools

Al schools (6895)
O Our sample (25)
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Note: This figure shows the location of the 25 schools included in our sample. They are located
four districts: Western Area Urban (Freetown), Bo, Kailahun, and Kenema.
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Table Al: Intervention Teacher Characteristics

Private Government
Salary (median, Leones) 1,100,000 1,000,000
Experience (mean years, total) 6.5 14.2
Number of Teachers, by Education Level
- Secondary School 5 5
- Teaching Certificate 4 33
- Higher Teaching Certificate 21 28
- BSc (Education) 4 1
- BSc (Other) 21 5
- Other 24 7
- Total 79 79

Note: This table shows descriptive statistics for private and government school teachers who
delivered the tutoring call intervention, based on a survey conducted by the implementing or-
ganisation.

Table A2: Phone assessment reliability
Alpha Omega Correlation N(Items) N(Students)

In-person (Maths) 0.86 0.87 0.35 12 1,666
Phone(Maths) 0.93 0.92 0.52 12 2,734
In-person (Language)  0.85 0.86 0.35 11 1,666
Phone(Language) 0.89 0.90 0.43 11 2,734

Note: This table shows Cronbach’s Alpha, McDonald’s omega, and the inter-item correlation for
the sub-samples of the data tested in-person and by phone.
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Table A3: Differential Item Functioning: Actual Mode

Non-Uniform Uniform

Chi2 Prob. Chi2 Prob.
count1_10 26.73 0.00 0.90 0.34
number5_2 0.01 0.92 0.39 0.53
addition4_7 5.05 0.02 1.78 0.18
addition12_5 0.16 0.69 5.46 0.02
addition24_59 44.08 0.00 49.04 0.00
subtr19_5 8.55 0.00 0.19 0.66
subtr85_13 9.77 0.00 9.49 0.00
subtr25.17 2.01 0.16 1.07 0.30
div_onions 1.79 0.18 6.52 0.01
div_9.3 0.00 0.96 8.90 0.00
mult7_4 11.11 0.00 11.43 0.00
mult2_13 0.63 0.43 3.82 0.05
vocabl 20.95 0.00 27.79 0.00
vocab?2 2.61 0.11 0.15 0.70
spelll 2.28 0.13 0.22 0.64
spell2 2.67 0.10 23.73 0.00
spell3 2.83 0.09 29.08 0.00
compl 0.09 0.76 2.01 0.16
comp?2 6.96 0.01 172.57 0.00
comp3 13.05 0.00 40.98 0.00
comp4 0.29 0.59 3.40 0.07
compb 10.36 0.00 138.78 0.00
compb 29.98 0.00 45.04 0.00
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Table A4: Differential Item Functioning: Assigned Mode

Non-Uniform Uniform

Chi2 Prob. Chi2 Prob.
count1_10 0.98 0.32 0.00 0.98
number5_2 6.70 0.01 6.86 0.01
addition4_7 1.49 0.22 3.31 0.07
addition12_5 0.47 0.49 10.71 0.00
addition24_59 0.06 0.81 1.57 0.21
subtrl19.5 0.52 0.47 3.62 0.06
subtr85_13 0.47 0.49 6.29 0.01
subtr25_17 0.17 0.68 1.43 0.23
div_onions 1.89 0.17 4.10 0.04
div_9.3 0.74 0.39 6.60 0.01
mult7_4 1.16 0.28 0.96 0.33
mult2_13 0.08 0.77 0.07 0.79
vocabl 1.95 0.16 0.25 0.62
vocab2 0.93 0.34 0.70 0.40
spelll 6.02 0.01 0.01 0.92
spell2 1.07 0.30 3.94 0.05
spell3 0.12 0.72 0.28 0.60
compl 8.03 0.00 1.28 0.26
comp?2 0.61 0.44 0.56 0.45
comp3 0.56 0.45 0.19 0.66
comp4 0.19 0.66 3.04 0.08
compb 0.17 0.68 17.06 0.00
compb 2.43 0.12 0.07 0.80
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Table A5: Correlation between baseline and endline tests

0 @) ) @
Maths  Language Maths Language
Assigned to in-person test -0.077 0.097
(0.063) (0.137)
Baseline maths 0.235%** 0.171%*%
(0.020) (0.022)
Baseline maths x In-Person (Assigned) 0.062
(0.052)
Baseline literacy 0.144%*** 0.079***
(0.018) (0.021)
Baseline literacy x In-Person (Assigned) -0.023
(0.049)
In-Person (Actual) -0.538%#*  -0.499%**
(0.034)  (0.083)
Baseline maths x In-Person (Actual) 0.155%**
(0.036)
Baseline literacy x In-Person (Actual) 0.157#4*
(0.033)
School fixed effects Yes Yes Yes Yes
Observations 3946 2393 3946 2393
R? 0.076 0.117 0.132 0.131

Notes: Robust standard errors in parentheses.
*p < 0.10, ** p < 0.05, ¥*** p < 0.01
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Table A6: Baseline Balance

(1) (2) (3) F-test

Control T1 Pr Tchr T2 Gov Tchr for joint

Variable Mean/SE Mean/SE Mean/SE orthogonality

Age 11.43 11.37 11.42 0.66
(0.03) (0.05) (0.05)

Male 0.48 0.48 0.50 0.63
(0.01) (0.02) (0.02)

Baseline grade 3.54 3.54 3.53 0.97
(0.04) (0.05) (0.05)

Baseline test score 0.02 0.01 0.00 0.85
(0.02) (0.02) (0.02)

N 2198 1102 1099

Notes: P-values reported for F-test, which is estimated with school fixed effects. Stan-
dard errors reported in parentheses. Total observations is 3,399.
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Table A7: Predictors of Attrition

Found By Phone

Found At All

(1) (2) (3) (4)
Effect of calls (T1 or T2) 0.008 0.012 0.023**  0.022**
(0.019)  (0.019) (0.011)  (0.011)
Marginal effect of gov. teachers (T2)  0.031 0.024 -0.000 0.001
(0.022)  (0.022) (0.012) (0.012)
Age -0.001 0.004
(0.005) (0.003)
Assigned to in-person test -0.227*** -0.034*
(0.026) (0.017)
In Grade 6 0.125*** -0.073***
(0.023) (0.016)
Freetown 0.140*** -0.064***
(0.017) (0.009)
Baseline test score 0.009 -0.008
(0.011) (0.007)
Parent: Primary 0.074***
(0.021)
Parent: Secondary 0.065***
(0.020)
Parent: Tertiary 0.081***
(0.025)
Outcome mean 0.58 0.59 0.90 0.90
Observations 3,953 3,888 4,399 4,399

Notes: Robust standard errors in parentheses.
*p < 0.10, ¥ p < 0.05, *** p < 0.01

42



L1600 9800  ¥80°0  2.00  ©80'0  0L00  €L00 T0T0  0S00  GST0  6ST°0 A
6687 667 6687 668'F  668F  66ET 668 6687  668F  £96'C  £96'E SUOIYRATIS )
SOx SO SOA SOx SOA SOA SOx SO SOx SOx SOx S[0I3U0 )
Sox SO SOx SOx SOx SOx Sox SO SO SO SO 1A [00Y2S
(gz00) (czo0) (2eo0) (geo0) (seo'0) (120'0) (ggo0) (¥20'0) (L10°0) (£¥1°0) (621°0)
c00'0 8800 F00°0- T000- 000  FIO0- EI00- .IG0'0- 8000  0Tg'0- 0GT'0- 189} uosiod-ur 0} pausissy
(0z00) (0zoo) (21000) (0z0'0) (020°0) (210°0) (81000) (610°0) (P10°0) (ITT°0) (660°0)
L0000 «GP0°0  ¢I00 €200 gI00 6000  T000-  FIOO €000 €9T°0-  8S0°0-  (ZI) SIyd) 408 3099 [uSIY
(810°0) (210°0) (¢10°0) (21000) (8100) (g10°0) (¢10°0)  (21000) (210°0) (960°0) (280°0)
6000  9T00- €200 0000 €200 2000 .«I€0°0 80070 GT00 0800  8.0°0- (21 10 11) SIred jo 3903
(11) (o1) (6) (8) (L) (9) () (¥) () (2) (1)
uotsusypIduwo)) gurpedg ATRINRIOA
SWIYl 98eNsUe [RNPIAIPUL UO S100FH 6V O[qe],
€010 1600 9900 1900 €00 LL00 6800  ¥600 1800 180°0 0700  0S0°0 |
6687 6687 66E£'F  668T  66EV 66EF 668V 66T 668F 6657 6687 668F SUOTYRAIIS( Q)
SOx SOx SOx SOx SOx SOx SOA SOx SOx Sox SOA SOA S[oI3U0))
Sox SOx Sox SOx SOx Sox SOx SO SOx Sox SOA SOx . [00Y2S
(¢go0) (gz00) (s20'0) (2z00) (9200) (¥20'0) (s200) (¥g0'0) (¥200) (gg0'0) (L10°0) (910°0)
1100 1000 ¥I0°0- ¥€0'0- ¥T0'0- F00'0 .GPO'0- T20'0- 8000  OT00- %000 €000  1s9) uosiad-ur o) pousissy
(0zo'0) (0z00) (0z0'0) (8100) (120°0) (610°0) (0200) (610°0) (610°0) (810°0) (P10°0) (£10°0)
€000 STO0  ¢I00  €00°0- 8T00  FIO0-  FIO0  900°0- ¥T00-  €20°0- 9000 €000  (ZI) sTyo1 A0S 1997e [uSIy
(810°0) (810°0) (210°0) (910°0) (810°0) (L10°0) (810°0) (910°0) (£100) (910°0) (210°0) (1ITO°0)
0000  ¥000- 2000  SI00  ¥I00- 0800  9T00 L0000 6100 9%00 €100  8T10°0 (21 10 1.L) SIed Jo 300PH
(z1) (11) (o1) (6) (8) (L) (9) (¢) (¥) (¢) (2) (1)
uorjyeordimy UOISTAT(T uorjoeIIqNg uonIppy sununoy)

SWIOYT SR [BNPIAIPUI UO S109JH RV O[qR],

43



Table A10: Effects of treatments on IRT vs. Simple Total Test Scores

Maths Language

(1) (2) (3) (4)
IRT Total IRT Total
Effect of calls (T1 or T2) -0.003  -0.006 -0.017 -0.014
(0.035) (0.035) (0.035) (0.034)
Mrgnl effect gov tchrs (T2) -0.006 -0.009  0.015  0.029
(0.040) (0.040) (0.039) (0.039)

School FE Yes Yes Yes Yes

Controls Yes Yes Yes Yes
Observations 3,946 3,946 3,946 3,946
R? 0.198  0.201 0201  0.219

Notes: Robust standard errors in parentheses.

Controls include student age, sex, grade, and baseline test scores.

* p<0.10, ™ p < 0.05, *** p < 0.01

Table A11: Effect of Treatment on Test Scores, by Sex

Maths Language
(1) (2) (3) (4)
Boys Girls Boys Girls
Effect of calls (T1 or T2) -0.028  0.019 -0.016  -0.029
(0.049) (0.050) (0.051) (0.048)
Marginal effect of gov. teachers (T2) -0.036  0.028  0.021  0.015
(0.056) (0.056) (0.057) (0.053)
School fixed effects Yes Yes Yes Yes
Controls Yes Yes Yes Yes
Observations 1916 2029 1916 2029

Notes: Robust standard errors in parentheses.
Controls include student age, grade, and baseline test scores.
* p < 0.10, ¥ p < 0.05, *** p < 0.01
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Table A12: Heterogenous effects on Maths Scores

(1) (2) (3) (4)
Effect of calls (T1 or T2)  0.035 -0.012 -0.069  -0.006
(0.040) (0.044) (0.072) (0.029)

Male X Treat -0.084
(0.057)
Parent Education X Treat 0.010
(0.026)
BL Grade X Treat 0.018
(0.017)
BL Test Scores X Treat -0.034
(0.035)
School FE Yes Yes Yes Yes
Controls Yes Yes Yes Yes
Observations 3,946 3,881 3,946 3,946
R? 0.198 0.215 0.198 0.198

Notes: Robust standard errors in parentheses.
Controls include student age, sex, grade, and baseline test scores.
*p<0.10, " p < 0.05, *** p < 0.01

Table A13: Effect of Treatment Intensity (Number of Calls)

Maths Language

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

Number of Maths calls 0.012**  0.004 -0.001
(0.003)  (0.003) (0.005)

Number of Language calls 0.001 0.002 0.001
(0.004) (0.003) (0.006)

School FE Yes Yes Yes Yes

Controls Yes Yes Yes Yes

Observations 3,946 3,946 3,946 3,946 3,946 3,946

R? 0.036 0.198 0.171 0.090 0.201 0.126

Notes: In the IV estimates the number of calls is instrumented for by treatment status.
Robust standard errors in parentheses.

Controls include student age, sex, grade, and baseline test scores.

*p<0.10, " p < 0.05, *** p < 0.01
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Table A14: Effects of Survey Mode (Actual) on Maths Scores (ITT)

Assigned Actual
@ (3) @ ) (6)
All Phone In-Person All Phone In-Person
Effect of calls (T1 or T2) -0.013  -0.013 0.055 -0.010 -0.019 0.008
(0.037)  (0.037) (0.100) (0.039)  (0.038) (0.058)
Mrgnl effect gov tchrs (T2)  0.000 0.001 -0.050 -0.014 -0.003 -0.021
(0.042) (0.042) (0.114) (0.044)  (0.043) (0.068)
Assigned to in-person test -0.073
(0.067)
Calls X In-Person 0.093
(0.106)
Calls (Gov) X In-Person -0.060
(0.120)
In-Person (Actual) -0.451***
(0.042)
Calls X In-Person 0.012
(0.070)
Calls (Gov) X In-Person -0.009
(0.082)
School FE Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes
Observations 3,946 3,527 419 3,946 2,284 1,662
R? 0.198 0.194 0.265 0.242 0.226 0.222

Notes: Robust standard errors in parentheses.

Controls include student age, sex, grade, and baseline test scores.
*p<0.10, " p < 0.05, " p<0.01
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Table A15: Effects of Survey Mode (Assignment) on Maths Scores, by Parent Education

n @ 3) (1) (5)
None Primary Secondary Tertiary All
Effect of calls (T1 or T2) -0.025  -0.001 0.060 -0.056 0.001
(0.049)  (0.063) (0.050) (0.071) (0.028)
In-Person (Assigned) -0.072 0.100 -0.242%* 0.101 0.132
(0.093) (0.119) (0.080) (0.099) (0.085)
Parent Education:
Primary 0.224***
(0.041)
Secondary 0.324***
(0.039)
Tertiary 0.478***
(0.049)
In-Person (Assigned) x Primary -0.003
(0.134)
In-Person (Assigned) x Secondary -0.481***
(0.110)
In-Person (Assigned) x Tertiary -0.117
(0.120)
School FE Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes
Observations 1,307 863 1,162 546 3,881
R? 0.226 0.218 0.228 0.256 0.221

Notes: Robust standard errors in parentheses.

Controls include student age, sex, grade, and baseline test scores.

*p<0.10, ** p < 0.05, ™ p < 0.01
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Table A16: Effects of Survey Mode (Actual) on Maths Scores, by Parent Education

(1) (2) (3) (4) (5)
None Primary Secondary Tertiary All
Effect of calls (T1 or T2) -0.044 0.008 0.059 -0.057 -0.008
(0.047) (0.061) (0.050) (0.070) (0.028)
In-Person (Actual) -0.474% -0.398***  -0.302***  -0.196** -0.512***

(0.052) (0.068) (0.058) (0.083) (0.050)
Parent Education:

Primary 0.154***
(0.045)
Secondary 0.187***
(0.042)
Tertiary 0.326***
(0.050)
In-Person (Actual) x Primary 0.106
(0.081)
In-Person (Actual) x Secondary 0.143*
(0.074)
In-Person (Actual) x Tertiary 0.296***
(0.093)
School FE Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes
Observations 1,307 863 1,162 546 3,881
R? 0.273 0.252 0.241 0.263 0.255

Notes: Robust standard errors in parentheses.
Controls include student age, sex, grade, and baseline test scores.
*p<0.10, " p < 0.05, *** p < 0.01
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Appendix B Ethics Discussion

In this section we discuss the research ethics of this project, following the structure

proposed in Asiedu et al. (2021).

1. Policy Equipoise and Scarcity: Clinical equipoise means there is genuine
and meaningful uncertainty or disagreement amongst stakeholders on the outcome of the
research (e.g., the cost-effectiveness of an intervention relative to alternatives). At the
time of the design of this intervention there was very little evidence on the effectiveness of
distance learning, particularly in low-income countries like Sierra Leone. SMS reminders
have been shown to be effective at increasing engagement with a service, but little
evidence existed for how reminders to listen to radio school would increase learning.
Had the research not been conducted, the counterfactual situation that would have
happened instead (i.e., no text messages or calls) would not have been predictably better
for participants. Budget considerations limited the numbers of SMS messages that could

be sent and calls made.

2. Role of Researchers with Respect to Implementation: The re-
searchers in this study were fully independent of the program implementers. Researchers
had no direct decision-making power over the implementation of the program and did
not directly provide any component of the program. The role of researchers was lim-
ited to the random assignment of participants to treatment and control groups and the

supervision of outcome surveys.

3. Potential Harms to Research Participants and Non-Participants
from the Interventions or Policies: We consider the risk of potential harm to
be very low from both the intervention and the research. The intervention consisted
of two SMS messages per week and two 15 minute phone calls per week, all of which

were designed to encourage students to engage with radio learning content. Thus the
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additional time cost to children and parents was low. We see no potential harms to

non-participants.

4. Potential Harms from Data Collection (e.g., Surveying, Privacy,
Data Management) or Research Protocols (e.g., Random Assignment): The
research protocol for this study was approved by the Sierra Leone Research Ethics Board.
All participants in the research provided verbal informed consent. Participants were
compensated for participating in the research with 10,000 SLL of phone credit (approx-
imately $1 USD). We did not observe any risks or negative outcomes from the data
collection process. We see no potential harms to research staff in the conduct of the
survey. The number of coronavirus cases and deaths in Sierra Leone was low at the time
of data collection beginning (2,366 confirmed cases and 74 deaths). Most data collection
was carried out over the phone. In-person data collection, which only applied to a sub-
sample in the endline survey, was conducted in accordance with government guidelines

on strict social distancing and hygiene measures.

5. Financial and reputational conflicts of interest: None of the re-
searchers have financial conflicts of interest with regard to the results of the research.
None of the researchers have potential reputational conflicts of interest with regards to
the results of the research. We should note, however, that the implementing organiza-
tion (Rising Academies Network, RAN) is a for-profit company with a possible financial

interest in the results.

6. Intellectual freedom: There were no contractual limitations on the
ability of the researchers to report the results of the study. The research team remained
fully independent of RAN, and had no financial relationship with RAN; research funds
were raised independently by the research team, and RAN staff were not involved in the

analysis or interpretation of data.
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7. Feedback to participants or communities: We did not budget for
providing post-study feedback on results to participants. However, the results have been
shared with the implementing partner (RAN) to inform the design of their programs

and with the Government of Sierra Leone.

8. Foreseeable misuse of research results: We see no foreseeable and
plausible risk that the results of the research will be misused and/or deliberately misin-

terpreted by interested parties to the detriment of other interested parties.

o1





