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Abstract
School closures affecting more than 1.5 billion children are designed to prevent the spread of
current public health risks from the COVID-19 pandemic, but they simultaneously introduce
education risks as well as new, longer run health risks, via lost education. While some studies
measure student involvement in educational activities during the crisis through phone-based surveys,
the literature on assessing learning by phone is almost nonexistent, despite the fact that learning loss
has major implications for school dropout and rising inequality. In this article, we draw on our pilot
testing of phone-based assessments in Botswana, along with the existing literature on oral testing
of reading and mathematics, to propose a series of preliminary principles to guide researchers
and service providers as they try phone-based learning assessments. We provide guidance to help
teams (1) ensure that children are not put at risk, (2) test the reliability and validity of phone-based
measures, (3) use simple instructions and practice items to ensure the assessment is focused on the
target skill, not general language and test-taking skills, (4) adapt the items from oral assessments that
will be most effective in phone-based assessments, (5) keep assessments brief while still gathering
meaningful learning data, (6) learn from the speed and confidence of responses, (7) use effective
strategies to encourage respondents to pick up the phone, and (8) build rapport with adult caregivers
and youth respondents.
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Introduction
School closings around the world due to COVID-19—with more than 1.5 billion learners
affected—pose the potential to add an education crisis and further health challenges to the
pandemic.1 In the short run, school closings are associated with rises in adolescent
pregnancy.2 School closures also lead to dropout, with adverse impacts on subsequent health
behaviors and health status.3 To keep students engaged and learning, education systems have
rolled out a wide variety of distance learning platforms: television programs, radio programs,
web-based instruction, phone tutorials from teachers, and others.4 Existing studies have
measured how much children are engaging with educational content.5,6 But how much are
they actually learning? Students commonly fall behind during school closures,7,8 and that can
also increase dropout rates.9 Children do not lose learning equally: children from high
income families gain learning during school closures, while children from low socioeconomic
backgrounds lose the equivalent of several months of learning.10
Current research projects in low- and middle-income countries, where internet access can be
both limited and inconsistent, seek to evaluate student learning by phone to avoid putting
enumerators and youth at risk. There is a limited history of phone-based behavioral and
learning assessments. Several studies have assessed the validity of phone-based assessments
of cognitive function among elderly patients,11 including one study of literacy assessments in
adults.12 Other studies have enabled community health workers to assess and report child
health.13,14 We are not aware of any published studies on direct learning or health
assessments of children that were administered by phone. This article combines past
research and experience with oral assessments, with ongoing piloting of phone-based
assessments in a middle-income setting (Botswana) to propose a series of preliminary
principles for the assessment of learning by phone.
In our piloting effort, Young 1ove—one of the largest non-government organizations in the
country—worked in partnership with the Ministry of Basic Education to collect over 10,000
phone numbers in schools in four out of ten regions in Botswana before schools closed for
lockdown. Since schools have been closed, caregivers and students have been contacted to
participate in remote learning interventions rolled out as a randomized controlled trial in
partnership with Columbia University and the Jameel Poverty Action Lab (J-PAL). In the
course of that, pilot assessments of math and literacy have reached 3,000 children.15
Assessment by phone is a nascent field of research, and much will be learned in the current
crisis and beyond. In addition to ongoing work in Botswana, authors of this paper are
associated with efforts in Sierra Leone and Tanzania in partnership with the Center for
Global Development and RTI International, and other teams in other countries are also
implementing pilots. This article seeks to orient researchers and service providers in the right
direction as they create new knowledge about how to assess learning by phone effectively.

Principles for phone-based assessments
While phone-based assessments are little studied, oral assessments of learning are commonly
used directly with children and have much to teach about phone-based assessment. Orally
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administered tests are effective. Commonly used early-grade assessments of reading and
mathematics (such as ASER, Uwezo, and the Early Grade Reading and Math Assessments)
are administered orally and have been validated.16–18 Instructions are presented orally and the
response required from the participant is also oral. These assessments are, therefore, suitable
for adaptation to phone surveys. By contrast, assessments with written instructions implicitly
test children’s ability to read, and technology-based assessments (e.g., via the internet) test
children’s ability to use technology.
In adapting oral assessments for administration by telephone, here are suggestions drawn
from experience and literature.
1. Protect children. Much has been written about best practice in phone surveys,19,20 but
few phone surveys gather data directly from children.5 It is vital to adapt face-to-face
consent procedures and enumerator training to make sure that children and youth are not
put in harm’s way in the process. For example, assessors can ensure that parents are aware
that tests have no direct consequences for children (i.e., these are low-stakes assessments), so
that adults do not discipline children if they overhear low performance. Supervisors can also
monitor a sample of calls to make sure enumerators are interacting appropriately with
children and youth. Researchers should adapt general principles of research with children
and youth for phone-based assessment.21
2. Test the reliability and validity of your measures. Before rolling out an assessment, it
is essential to ensure that it measures the specific skill that you want to measure - rather than,
for example, general language skills - and does so reliably.22,23 Fortunately, this can be done
at a fraction of the cost of the overall assessment. The simplest psychometric assessment to
carry out is one of internal reliability, which assesses the correlation between performance on
different items intended to measure the same construct (e.g., all addition-focused items
within a numeracy test). (The statistic commonly used to measure internal reliability is called
Cronbach’s Alpha.24) If the correlation is low, it helps to identify problematic questions.
Ideally, phone-based assessments should be validated against established face-to-face
assessments. Such a test of concurrent validity is not possible while schools are closed and
communities are locked down. An approximation to concurrent validity may be possible
where assessments on the same sample using similar tools have recently been conducted and
data are available. For example, in Botswana, we compared simple ‘problems-of-the-day’ (e.g.,
what is 25 x 4?), which are more easily adapted to a phone-based assessment, and more
comprehensive assessments, such as the ASER assessment.16 Both were conducted in school
between February and March of 2020 with students in grades 3-5. The problems-of-the-day
were administered daily for a period of 15 days, recorded in individual student booklets, and
compiled by student and class. We correlated the difficulty level of the final problem-of-theday with the comprehensive assessment taken shortly after, and found a correlation of 69
percent We further find a high R-squared of 0.74 and average relationship estimated by a
multivariate regression of 0.70 when we control for school-level variation (Figure 1). If
replications demonstrated this relationship to be stable in the study population, it would
represent reasonable concurrent validity.
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Figure 1. The relationship between student answers on “problem of the day” on the
last day of class and average learning levels for the whole class after 15 days.

Estimates were averaged at the class level within a school for a sample of 40 classes. Each individual student
answered a ‘problem of the day’ in an individual booklet which was compiled by the class teacher. If students
answered problems correctly, they progressed to more difficult items. At the end of 15 days, a more
comprehensive multi-item oral assessment (ASER) was administered. In this figure, we compare the final
problem of the day level of difficulty with performance on the ASER test.

3. Keep instructions simple and use practice items to ensure that respondents
understand the exercise. As with other oral assessments, whatever you evaluate by phone
bundles receptive language skills with the skill you are attempting to test. By phone, in the
absence of visual cues, oral assessments are even more of a test of receptive language skills
like vocabulary, listening, and processing skills. Acknowledging and adjusting for this is
particularly important in settings where different respondents speak different languages and
may comprehend the language of instruction orally either better or worse than they read it.
Simple instructions and practice items can ensure that more of the assessment is focused on
the target skill.
4. Some assessments will be more conducive to phone assessment than others. The
elements of oral tests with minimal visual stimuli will be easiest to adapt to phone-based
testing. For example, the ‘word problems’ subtest of the Early Grade Math Assessment
involves only oral stimuli, whereas the ‘missing number’ subtest has a grid of numbers that
may be hard to replicate on a phone display. That said, phone-based assessments can still
incorporate text. Assessors could send a text message and ask the respondent to read the
message aloud. In Botswana, we have tried sending simple texts for students in grades 3
through 5, such as “Katlego has 32 apples and organizes them by PLACE VALUE. How
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many TENS does she have?” We asked the child to read the problem out loud (assessing
literacy skills), and then ask the child to solve the problem (assessing mathematics skills). We
send the text message immediately before the phone call.
5. Keep it short. Home environments, particularly during lockdowns, may be crowded and
noisy and phone calls can be frequently interrupted. Brief calls and assessments are more
effective than longer calls. General guidance on conducting phone surveys suggests keeping
them to thirty minutes.19 However, assessments with young people should be shorter. The
Early Grade Reading Assessments, a text-based but orally administered assessment, typically
takes about 15 minutes per child.25 Pilot calls in Botswana are taking between 10 and 15
minutes.
Although full-length assessments may not be possible to conduct via phone, micro
assessments that are high-frequency, simple and cheap can still be informative and easily
conducted over the phone. With shorter assessments, if teams want estimates with the same
level of statistical precision across the assessed students, the sample size will need to rise.26
In face-to-face assessments in Botswana earlier this year—as described above—we observed
a strong correlation between performance on the single “problem of the day” and
performance on the class assessment (Figure 1). Although this was a face-to-face assessment,
it demonstrates how simple tests like these, administered by phone, could indicate levels of
learning loss or gain and therefore provide useful information for policy makers and schools
systems attempting to mitigate the adverse health and educational effects of school closures.
6. Track the speed of responses. In existing oral assessments of both reading and
mathematics, it is common to track whether the students immediately answer the question
correctly or if they answer it correctly after first making a mistake, as this is one indicator of
content mastery.27 As a complement, our piloting in Botswana suggests that quick answers
are much more likely to indicate solo work, whereas slow answers may indicate that others
are prompting the respondent. However, note that slower responses may also indicate other
interference, such as additional household noise or a poor connection inhibiting the
respondent from hearing the question clearly. Furthermore, in some cultures being careful
and accurate is prized over being quick, and there is evidence that children who are more
patient do less well in timed tests.28
7. Experiment with how to get people to pick up the phone. Piloting in Botswana
revealed the combination of a text message followed by a call yielded the highest pick-up
rates. This is consistent with evidence elsewhere. Sending a text message to alert respondents
to an upcoming call delivered the best responses in India.29 A program in Liberia sent a text
message five minutes before the call and found it helpful to boost answer rates.13 In
Botswana, few people replied to texts alone, and about 70 percent answered calls alone.
Thus, a combination of the two may be most effective.
8. Establish rapport with adult phone owners and youth respondents. Respondents-both adults and youth--are often nervous as this is a time of global and local crisis. In many
low- and middle-income countries, conversations between adults and children are less
common, as are interactions with strangers.30 Questioning oriented to children in some
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cultures is predominantly to obtain information that you are lacking, rather than to test the
knowledge of another person. Rapport, explanation and examples can all help overcome
these barriers. Having an advance call with an adult responsible for the target child can
increase accuracy, honesty, and a willingness to participate (beyond the obvious need for
consent).
In some cases, initial assessment instructions can be delivered through a caregiver with
requests to put the child at ease. It is likely that phone-based tests will be challenging with
children in early grades of primary school or in preschool.

Conclusion
Efforts to assess learning by phone are still new and so should not be used for high-stakes
decisions around the future of individual students. However, understanding whether
distance learning efforts are leading to learning, and identifying which groups of children are
being most or least disadvantaged by being out of school, should be a central part of the
current response as well as any initiatives to help disadvantaged groups catch up once
schools do reopen. In the longer term, if consistently reliable methods and tools to measure
learning by phone can be developed, they have the potential to disrupt the way we do
measure learning, by enabling both high frequency diagnostics and more cost-effective ways
to assess learning outcomes. Ensuring that children are learning, even when out of school, is
crucial to their education, but also to their health outcomes and the quality of their whole
lives.
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