l. Introduction
The COVID-19 pandemic hasreakedhavocon the global economin innumerable ways,

bringingparticularly adverse impacts on vulnerable population gr@ayzh as women and poorer
householdgAlon et al, 2022;Bargain and Aminjonov, 202 Dang and Nguyen, 202Danget

al., 202; Sumneret al, 202). Many countriesalso witnessedearningdisruptions including

school closures for extended periodsThese unexpected negative shocks might have had
consequential effects on childrendés | earning
were long knowntobemoe | i kely to reduce their childrent
during times of crisis (Edmonds, 200®jarious studiegprovide supportive evidence fdne

harmful effectsof the pandemion deepening learning inequitiesrinher countries(Jaegerand
Blaabag202Q BacherHicks et al, 2021; Blandenet al, 2022)*

Yet, despite the growing literature that focusas richer countriegsmuch fewerstudes
rigorouslyinvestigatethd act or s affecting childrendmal ear ni
low-income multi-country contextLower-income countries merit special attention different
reasons. fidents in loweincome countriesgenerallyhave lower education achievement than
their peers in richer countrieend have limited access teducation resourceglewwe and
Muralidharan, 2016 During theCOVID-19 pandemicthe education budgets in richer countries
were estimated to be more than 40 times higher than those in poorer countBesn@laket al,
2020).Furthermore, even withithese poor countries, stark dividesst between rich and poor
householdsOnly five percent of girls from the poorest quintile of householdSameroorearned
enough to continue school, compared with 76 percent of girls from the richest ¢airsiaar

situation occurs in other stfaharan AfricaWorld Bank, 2018).Consequently, the learning

1 See also Bloomet al.(202) and Brodeuet al.(2021) for recent reviews of the economics literature on COYD
and Miguel and Mobarak (2022) for a review focused on developing countries
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inequalities that were seen during the pandemic in richer countries discussed above might likely
be amplified in poorer countries.

The emergingdjterature orpoorer countries wstly focugson singlecountry case studiesd
points to more learning loss falisadvantaged childreizor example, Dessgt al. (2021) and
Kidmanet al. (2022)find lower school attendancbetween 7 and 14 percefllowing school
reopening in Nigeria antMalawi. Ardington et al. (2021) further estimate that primary school
childrenin South Africacould experiencea learning losof up t081% of a typical school year
Yet, arecent study for India shows thdtidents in rural Tamil Nadu tested 18 months dfier
pandemieinduced school closures displayed considerable learning deficits in math and in
language compared to identicallged students in the same villagesore the pandemibut this
deficit was lagely made up within 6 months after school reopening (Singh, Romero, Muralidharan
2022).

Other studies employ phone survey data alone for descriptive an@lifeisng an overview
study using phone survey data fr@ft low- and middleincome countries, Butervoetet al.
(2022) find that 30 percent of children did not continue in alternative learning activities as schools
closed and these children tend to come from poor househDlelscriptive analysis by Favaeh
al. (2022) based on phone survey data fiitve Young Lives project similarly indicatésgher
dropoutratesand less remote learning during the pandemic in Ethiopia, India, Peru, and Vietnam.

We provide a more detailed review of these stuiidsable A1l (Appendix A¥

2 n the absence of survey dat a, ot her studies rely on
example, Angriset al. (2021) estimatehie pandemito cause larning loss ranging from 6 months to more 1 year,

with shortterm learning deficits for a child in grade 3 possibly accumulating 2.8 years of lost learning by grade 10.
Azevedoet al.(2021) estimate pandemignduced lifetime earnings loss of US$2378J8$6848 per person in sub

Saharan Africa.



We make several newontributions in this study. First,enoffer an early assessmeot the
impacts of the COVIEL9 pandemic on learningequalities using panel data from around 11,000
households across 34 survey rouffiois seven lowefincome SubSaharan African countries
Burkina Faso, Ethiopia, Malawi, Mali, Nigeria, Tanzania, and Uganda

Second, our analysis improves on previous studiestiiarely on phone surveys in various
aspectsin addition to many technical challengbat can affect the data quality of phone surveys,
one key limitation is that phone surveys do not offetailed information orhousehold pre
pandemicsocioeconomistatusgiven its short questionnaire natuvée construct a riakr, novel
household dataase by combining standard g2©VID-19 Living Standard Measurement Study
(LSMS-ISA) household consumption surveys with multiple rounds of panel phone surveys
recently collected by the World BanRincethe phone surveys usélate preCOVID-19 LSMS
ISA suneys aghesample framgwe were able to match these phone surveys with$haS-1ISA
household surveys and analyze usefulgaedemic variables, such as household consumption and
demographicsand household head characteristitke combined household and phone panel
surveys allow us to addresee limitations of phone surveys discussed above.

Finally, we employ a statistical mulievel (inear mixed model that allows us to decompose
the contributions to education activitie®rn the country, region, community, and household
levels. Insights into the relative contributions of these levels offer policy relevant inputs.
Furthermore, since thisnear mixedmodel also represents a generalized version of the standard

household effds econometricmodels, we can examine the impactf various household

3 Notably, phone survey data are more susceptible to various issues (including low response raiesyenager or
selection bias toward richer households, and shorter questionnaires with much fewer variables) than the typical
household survey, so typitaldo not allow rigorous and comprehensive analysis as can be implemented with the
standard household survey (Eggéal, 2021; Miguel and Mobarak, 2022).
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characteristics just as with the latter model, but we do so more rigorously after fully taking into
account the other sources of effects.

We find that the pandemic results in reduteatning activitiesand countries exhibitnuch
heterogeneitypoth inthese learning activitieand th& determinng factors We also find that
policies targeting individual household members are most effective for improving learning
activities, to be fdbwed by those targeting households, communities, and re@ongolling for
other factors, households with higher education levels or living standards or those who reside in
urban areas are more likely to engage their children in learning activitiea@edliverse types
of learning activities.

A sharp education gradieexists wherehouseholcheads wo completed primary education
are 5 percentage points more likely to engage their children in any learning activities, but the
corresponding figures atevo to three times higher for heads with some secondary education or
postsecondary educatioMore educated households and richer households are also more likely
to have contacts with teachers and have more diverse options to contact t€actiensnoe, we
find a strong and positive relationship between public transfers and household head employment
with learning activities during the pandemic for all the countries (except for household head
employment in Malawi).

This paper consists of six sectionse \ffer an overview of the data in the next section before
briefly comparing the education outcomes before and after the pandemic in Section Ill. We
subsequently present the analytical framework in Sectiantbiscuss thestimation results in
SectionlV regardingthe variance decompositigBection IV.]) and the determinants of learning

activities(Section IV.2) Weextendtheanalysis in SectioN to include pandemitmduced shocks



and public assistand&ection V.1) and childevel datafor Uganda(Section V.2)before fnally

concludng in Section VI.

II. Descriptive Analysis
[I.1. Data

To monitor thempact of theCOVID-19 pandemidor policy interventions the World Bank
has beeronducing High-Frequency Phone Sun&gf Households (HFPspin several countries
We analyze data from around 11,0p@nelhouseholds irB4 survey rounds. These includé
phonesurvey round$rom sevenlower-incomesub-Saharan African countrieBurkina Fasq3),
Ethiopia(7), Malawi (2), Mali (1), Nigeria(6), Tanzanig1), and Ugand&7) (with the numbers in
parentheses indicating the numbeplbbnesurvey rounds for each countgndseven LSMSSA
household survey rounds, one for each courtng implementation of th@hone surveysaries
by country mostlystaring between AprilJune2020and finishng by November 202{Table 1).

In each survey roundhesurveyedhouseholds were asked a set of core questinmspicssud

as access to educational activities during school closures, employment, income loss and coping
strategies, an@hether the househol@ceivedassistancé&rom the government to cope with the
pandemic

Building on the national sample of households that had been interviasetb-face during
the most recent LSM$SA national longitudinal household survetfee HFPS aimed to recontact
the entire sample of households that had a phone number for at least ateltboembefor a

reference individudl* The same householdsere tracked over several months, with selected

4Under the LSMYSA project, faceo-face panel surveys had been conducted in six countries.iMoreation on
the LSVIS-ISA can be found dtttps://www.worldbank.org/en/programs/lsms/initiatives/Id®8. Households from
previoussurveyscould also beadded to thesampleif the norrcontact/ norresponse rate was too high obtain a
nationally representative sambes withNigeriad €0VID-19 NLPS.
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respondents completing phehased interviews every three to four weeks (Table 1). The
respondent is typically the household head. Wtierhoushold headould notbe reached despite
numerous calbacks, another knowledgeable household memissselected as the respondent.
The final dataset covers a panel of households timatisnallyrepresentative of households with
access to a mobile phoresiding inurban and rural areds.

While the HFPS have a light questionnairsince the mode of collection is by phomes can
link the households in the HFBSvith the mostrecent LSMSISA surveyrounds. These include
the Enquéte Harmonisée sur @nditions de Vie des MénagdsHCVM) 2018/19 for Burkina
Faso,the Ethiopia Socioeconomic SurvéiSS 2018/19 for Ethiopiathe Integrated Household
Panel SurveyIHPS) 2019 for Malawi,the Enquéte Harmonisée sur le Conditions de Vie des
Ménages(EHCVM) 2018/19 for Malithe General Household Survé@HS-Pane) 2018/19 for
Nigeria, the Tanzania National Panel SurvéMPS 2014/1p for Tanzania, andhe Uganda
National Panel Survefl NPS 2019/20 for Ugandalhe extensivelatacollected in the LSMS
ISA surveysgust prior to the pandemic providasich background on householsigrveyed in the
HFPSswhich sets our analysis apart from previous studies that analyze phone surveys alone

Onelimitation oftheHFP S5, howeveris comparability otheeducatiordata across countries.
Despite the original plan to standardize the questionnaire désigtlow for crosscountry
comparisons due to varying country specificengagement and consultation procesgks,
guestiomaires end up being slightly different betveen countries. Table Ath Appendix A

compareghe education questions from the different HFPS questionnaresther limitation is

5 There can béow phone penetration rates in some countries, especially in rural or remote areas. This not only means
thatthe HFPS sample size in rural areas is relatively low, but we can also observe a systematic difference among
households owning a phone and those who do not. For example, housetiofiteonescan be better off in terms of

total consumption, educationakaihment, access to improved water and sanitation, access to assets, and access to
electricity. To overcome potential selection bias and to mitigate againsespanse biashephone surveyinclude
sampling weightshat arecalculated using pr€OVID-19 LSMSISA data.
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that except for Ugandahe HFPS mostly collect householdevel, rather thanndividuatlevel
paneldata In particular the typicalsurvey question on pit€OVID-19 school attendander each
surveyed household i Wer e any chil dren attending school
c or o n a VheHFPS thanasks households whether children who were in school before the
outbreak began were engaged in any learning activities after schools were closedh Asir
definition of school enrolment ratbefore the pandemis based on househelevel dataand the
participation rate in learning activities after the pandemiessricted tochildren who went to
school before the pandemic.

We providein Table 2the full summary statistics for the variables employed in the regression
analysis. For all the seven aaties before the pandemic (last column on the righg,average
age of householbeadss 46.1, and households have more sclag# children (2.8 children age
0-14) than older members (e.g., 1.8 and 0.3 members a§8@ abd 59 and older respectively).
About onefifth of all households are femaleeaded. A considerable share (dhied) of all
household heads either have no formal education or complete primary education, while the
corresponding figures with (some) secondary education andseoshdary @ucation are
respectively 21 percent and 9 percent. The majoritijoaiseholdheads are seémployed (76
percent), with some working for wages (9 percent) and the remaining not working (15 percent).
Less than onhird (28 percent) of all households livean urban area.

After the pandemiinduced school closures, half of all households engage in some learning
activities but have just fewer than one (0.9) type of learning activitaverage. Onlg3 percent
of all households have any contact wigachers and all households have 0.4 contacts on average.
More than half of all households (53 percemtperiencd decrease (total) income sinceschool

closure(for the first roundof the data collectiondr duringthe past four weeksf@r other rounds



of data collection)While the majority of heads work (79 percent), -biftt of all households
experience food insecurity and about 9 percent of all households receive some public transfer.
Table 2 also shows much country heterogeneity exists regardingng activities, which we

consider next.

Il. 2. Overview of Learning Activitie s before and dter COVID -19

Figure 1showsin a decreasing ordée participation ratd or theshare of households with
children being engagédin any learning activity afteschools were closed due to COVID (blue
bars)for the seven countries. The participation rateighest in Tanzania (67 percent), followed
by Nigeria (59 percent), Uganda (51 perceBtiyykina Faso(37 percent)Mali (36 percent),
Ethiopia (27 percentand Malawi (20 percent)flo compare with a similar education outcome
before COVID19, we also show the absoludferences between this rate and the enrolment
rated or the share diiouseholds with childreattending schodl before schools were closed due
to COVID-19 (red dotsf. These differences produce a similar ranking for the countries, except
that Burkina Faso and Uganda switch places because Burkina Faso has a lgveerdpraic
enrolment rate. Put differentlyffanzaniaappeardeast affectecby the @mndemic in terms of
learning activitiesfollowed byNigeria, Burkina Faso, Uganda, Mali, Ethiopend Malawi.

Access to quality remote and hybrid learning also varied across couiifigese 2(Panels A
to E)looks more closely at the specific learnangivities and suggests thaetmostpopular type
of educational activitieg all countries isvorking on the assignments provided by teachéren

compared to the other countries, Tanzania leads in working on the teacher assignments, while

8 We provide the exact numbers underlying Figure 1 in Appendix A, PehlIRestricting the HFPS samples to those
implemented in 2021 only produces similar numbers for Tanzania, Uganda, and Ethiopia (results available upon
request). An uranrural gap in engagement in learning activities exists as well (Appendix A, Figure Al).
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Nigeria lead in engaging into all other types of educational activities including using mobile
learning apps and tutoring sessions, watching educational television programs or listening to
educational radio programs. If we consider all these specific activitiesuaByegnportant, we

can obtain the ranking for each coungyaveraging its ranks for the five activitié&ble A4in
Appendix A). Using this average ranking, Nigeria comes first (1.2), to be followed by Tanzania
(3), Ethiopia (34), Burkina Faso (4.4)Jganda (4.4)Mali (5.4), and Malawi comes last (6.2).

Figure 2(Panel F further confirmsthat Nigeriaperforms stronglyluringthe pandemic with
students having an average numbed.6contacts witrtheirteachersfollowed by TanzaniaQ.38
contacts), Burkina Fas0.@3contacts), Mali .23 contacts), Ugand#&(13contacts)andMalawi
(0.03 contacts) The Ethiopia HFPS does not collect data on the teacher cyrgactve omit
Ethiopia from this figureFor further refeence, we also plah Figure A2in Appendix A, the

average number of contacts for househuldls some contact with teachers.

[l Analytical Model
Wefirst estimatea multilevel (linear mixed)model for each country with three levelsekted

random effects
) r1QO0GE a @ 6 I Q- 1)
where w represents théearning activitiesafter the pandemimduced school closure®r
household in community(village)j and regiorr in surveyroundt.” &  includesfour oucomes:
i) whether the household has any | earning act

of (types of)learning activities, iii) whether the household has any contact with teaenelriv)

" The communityis often the same as te®umeration area. In rural aredise enumeration areas are defined by
village/ward boundaries and therefore community refetke village/wardT he regiorcan beaegions Burkina Faso,
Ethiopia, Tanzaniaviali, Uganda), districts (Malawjpr zones (Nigeria)
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the houseb|l d6s number of & householtssthatvdo nohhave ang ledameng s .
activities(or teacher contagtswe assign a value of zero to their number aflieay activities (or
number of teacher contact#®)gain, we analyze these learning activities for the households that
enrolled their children before the pandemic since the HFPSs only collected data on these
householdsThe parameterf | | indicatesa constantterm andthe survey round fixed
effecs] to control for unobserved characteristics that are common toseachy round

The model assumes that the random effects across the different levels and the random effects
across households at the same level are uncorrelad@@tion (1) allows us to decompose the
variation in learning activities into variation at each of the three levels (region, community (or
school), and household) as follows

; wow e 2)

where the total variance can beken down into variance components attributed to households
(. ), communities,{ ), regions ( ), and withirhousehold residualg ().

For themulti-countryanalysis, westimate a mukievel model for all the seven countries with
four levelsof nested random effex

W | WEOEOIN MQME a @ 6N Q- 3)

wherew  represents the education outcomes of houseldokl i n ¢ p regiomm and vy
countryk in survey round. Compared to Equation (1), we now add the random effeét® ¢ 01 ©
at the country level.

Similar to Equation (2), we can decompdaise total variancén learning activities across the
seven countries into five components attribute households’ (), communities’( ), regions
( ), countries’( ), and withirhousehold residuals ().

@
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To further examine the specific determinants of learning activitiesasd the household

characteristics to Equations (1) and (3) to estimatéotleaving modek for each country
W — 1 ® I QQouéE a @ o iEm Qf (5)

and for all the countries

W S WEOEOIWE G | QQC 6IEM QT (6)
where® is a vector of independent variables that includdse h o u s e &ge,lgeahdeh e ad 6 s
highest education achievemeatnployment statu@ncluding whether the household head had
wage/ salaried work or was semployed in the past weekps well asthe household s
consumption per capit@n natural logarithmic form or fivguintiles categoriesdemographic
composition and residencedocation (i.e., urban or rural areaskquations (5) and (6) can be
considered the conditional version of Equations (1) and (3) (where we control for household
characteristics).

Several remarks are in order for interpretidge tlinear mixed modelFirst, a good
understanding ofhe relative contribution to the total variationl@arning activitiesfrom each
level (obtained from the decomposition in Equations (2) and dd)) help provide appropriate
policy advice. For example, if trmommunity 6choo) level explains dargershare of the total
variationthan the regional leveloes policies focusing on improving schools would likely be more
effectivethan those aiming at equalizifgprning accesacrossegiors.

Secondthe estimated coefficients oretfixed portion associated with the observable variables
(i.,e.,] and_ in Equations (5) and (bran beeasilyread off of the regression results just as with
the standard OLS regressidn.particular, since the outcomes in (i) and (iii) above (whether the

household has any learning activities or teacher contacts) is a binary variable, the regression results
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for these outcomes can be interpreted similarly as with those from the standargliobability
model.

Finally, the linear mixed moded a generalized version of the commonly used random effects
model in econometridsThus the above equationan be easilynodified orextended to analyze
various datasituations.Three data situaties are most relevant for our agsis. First, all the
countries haveanel phone surveys, except for Mali and Tanzania. Wedstimatethe linear
mixed model withoutthe random effects at the household level these two countries.
Consequently, the withinommunity variations for these two countries are most comparable to
the sum total of the variations at the household level and within households for the other five
countries.

Secondly, while the phone surveys collect data onlvenet household receives some public
transfer during the pandenfar all the seven countriethese surveys collect certain variables for
some countries on§/These includevh et her the househol dbés tot al
the head was empley, or whether the household experiendedd insecuty during the
pandemic® It is hard to identify causal impacts given the available data, examining the correlation

of these timevarying variables with learning activities can provide useful policy adrice/ever,

81f there are only two levels of unobserved factors in this model (for example, one at the individual leveb#mer the

at the household level) ghation (2) is equivalent to the standard (household) random effects model commonly used

in econometricsSee, for example, Skrondal and Rabesketh (2004) for a comprehensive treatnémnultilevel

modeling.

° The following question asks about public transfer #ASin
on, has any member of your houskhreceived any assistance from any institution such as the government,
international organizations, rei@us bodies in form ofgssistande ? Borms of assistance such as cash, feod

other inkind transfers were available for selection. We genatatemy variables indicating whether the household

received any public transfer.

¥The following questions ask about i) income |l oss ASinc
on, has income fronspurcé. Increased, stayed the sameoe duced?d ii) work in the past
from Monday up to Sunday, did you do any work for pay, do any kind of business, farming or other activity to generate
income, even if only for one ho uadaltdnyouahousehold, wentwithoub d i n s e
eating for a whole day because of a Il ack of money or
whether the household experienced income loss or food insecurity or the head worked in the past 7 days.
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we will investigatehe correlation with these variables with learning activiigiag the following
equatiors for each country
&) — e 1R 1 QQOEa Q6N QT (7)
and for all thecountries
W “ %60 _® WEOLEOIE & | QQE 6N QY (8)
wheres and%oare the coefficients of interest.

Thirdly, Uganda is the only country that collep@nelchild-level data and we will further
studywhether there is any gender difference in learning activities for this country at the child level.
It is straightforward to extend the variance decomposition exercise in Equation (2) to include the
random effects at thehild level as the fourtHevel (i.e., using a similar equation to Equation (4)

but with the child random effectsstead othe country random effects)

V. Estimation Results
IV.1. Variance Decomposition

Figure 3graphsthe variancedecompositiorresultsfor any learning activities (Panel A), the
number of learning activities (Panel B), any contact with teachers (Panel C), and the number of
contact with teachers (Panel B)r each country and all the seven countriBlse results are
obtained using Equatis (2) and (4), with thexact numbers shown in Appendix A, Tables A5 to
A8.

Figure3 (Panel A) shows that for any learning activitie e  khiare of thes total variance
is due towithin-household variatioover time(the gray bar)This sharaoughly hovers around
two-thirds of the total variancéor Ethiopia, Malawi, Nigeria, and Ugandait can go up to as
much as36 percent of the total variander Burkina FasoThe second largest shaséthe total

varianceis accounted for byhe househd level (the orange bar), ranging from tt828 percent
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for the former four countrieg he variations are smaller at tbemmunity leveland the regional
level, averaging between three and 10 perddotvever,they aredifferent from the variation at
the household levelvhether the communityariation is largeror smaller than the regional
variation is specific for each country. In particular, the community variation is larger for Burkina
Faso, Ethiopia, Tanzania, anddsgla and smaller for the remaining three other countries.

If all the seven countries are considered together, the largest vaiwataory learning activities
is also due to withihousehold variation (64 percent), to be followed by that at the hoddekiel
(17 percent), the country level (9 percetttgcommunity level (6 percent), and the regional level
(5 percent) Notably, the decomposition results are generally qualitatively similar for all the other
learning activities variables. For exampleegging across all the countries, the largest variation
for any teacher contact is also due to withousehold variation (68 percent), to be followed by
that at the household level{ percent), the community level (6 percent), the country le&el (

percent), and the regional lev8lgercent (Panel C).

These findings suggest that policy interventions that can accurately target individual household

members are by far the most effective for improving learning activiimsilarly, policies that
accuately target households also appear to be far more effedi@e those aimed at the
communitiesor regions. There is also considerable variation at the country level, confirming our
earlier discussion (Figures 1 and 2) that countries perform differegfyding learning activities
during the pandemi@uilding on these resultsve turn to examining the specific determinants of

householdearning activities after the pandenicluced school closures.

IV.2. SpecificDeterminants of Learning Activities

The estimation results for any learning activite shown in Table3. For all the countries

(last column on the rightusing Equation (§) Table 3 showsthdiousehol d heads©o
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achievemet) householger capita consumptiand urban residencawe positive and statistically
significant impacts on whethehildren inthe househol@reengaged in any learning activities.
Furthermorethere is a gradient with more education and higher living standards.

Compared to households where heads ha¥ernmal education, households where heads have
completed primary education ar@®9(or 5 percentage points)ore likely to engage their children
in any learning activities. These positive effedisuble to 0.10 for heads with incomplete
secondary educatipand steadily increase @11, and 015 for heads witrcompleted secondary
education and postecondary educatiorespectively.Since household per capita consumption is
in natural logarithm, the magnitude of its impacts (selasticity) for small chages can be read
directly from the estimated coefficient®t 10 percent increase imousehold per capita
consumption increases the probability of any learning agtit0.006 (or a 0.6 percentage point
increase). This positive impact is similarttee caresponding increase in any learning activities
caused by moving from rural areas to urban areas.

As an alternative interpretation, we also control for whether the household per capita
consumption belongs to any of five consumption quintiles instetee afatural logarithmic scale.
The estimation results, shown in Table A9 (Appendix A), are qualitatively siemiindicates
stronger impacts for richer household@ese results suggest thedmpared to households in the
poorest consumption quintilguintile 1), the positive impactsfaaising the probability oainy
learning activities of househadn the second poorest or the middle consumption quiatiée
around 0.05.06, which equal those of heads completing primary education. The corresponding
increases for households in the second richest or richest consumption gaietdeeund 0.10

0.13, which roughly equal those of heads having (some) secondary education.
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The dhervariables have the expected sign. In particular, householdelghhead or with
headseing employed (either working for wages or beingssgiployed) are more likely to engage
their children in learning activities. But the results marginallystatisticallysignificant at the 10
percent level. Households with younger mensbare more likely tengage inlearning activities.

While these results generally holdr each countrythe countryspecific regression results
(using Equation (5)learly exhibit heterogeneitieBirst,the results tend to have weaker statistical
significance, perhaps partly due to a smaller sample size when each country is considered
separately. In particular, household consumption level stilalpasitive sign, but is statistically
insignificant for Malawi andTanzania Second, some results vary for specific countries. For
exampl e, for Burkina Faso, whil e househol d
significance, their gender (i.e., whether the head is female) and employment statusskiase po
impacts and are statistically significant at the 5 percent lgviehn residence becomes statistically
insignificant for both Tanzania and Mali.

Table 4looks more into the determinants of the numbeftyges oj learning activities and
offers qualitatively similar result&or all the seven countries considered together (last column on
the right), lousehold heads with more education or higher living standards have more learning
activities for their children. Urlmahouseholds have more learning activities than rural households.
Compared to heads with no formal education, the increases in the number of learning activities for
heads with primary education, incomplete secondary education, complete secondary education,
postsecondary education are respectivelyy0@17, 020, and 030. A 10 percent increase in the
household per capita consumption increases the number of learning activities by 0.15, as does

living in the urban areagécompared to living in the rurarea$. Put differently, households
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belonging to the middle, second richest, and richest consumption quintilesebpeetively0.10,
0.18, and 0.2@nore learning activitiefAppendix A, Table A10).

The estimation result®r the determinants of househsltaving any contact with teachers
shown in Tables, are qualitatively similar to those in Table&beit with weaker impacts for
headso6 higher education | evels and |l iving st:
urban residenceror all the countries (last column on the rightpmpared to household heads
without any formal education, head¥io have completedome or all osecondary education or
postsecondary education are respectively 0@84,and 0.07 more likely to have any contact
with teachersA 10 percent increase in household per capita consumption increases the probability
of any teacher contact by 0.0@8ternatively, if household consumption quintiles are considered,
only the richeshouseholds (quintile 5) are 0.06 more likely to have any teacher contact (Appendix
A, Table A11).

Furthermore,the employment statu®f household headso longer has any statistically
significant impacts, and only households with the youngest childredag@appear to engage in
teacher contact. Thers also country heterogeneity. Notably, all the control variables are
statistically insignificant for Nigeria.

Table 6 provides estimates on the determinants of the numberpes tpf contacts with
teachersThe results are qualitatively similar to those for Table 5, although are somewhat weaker
(which is seen earlier with Tables 4 and Rpw onlyheads witlthehighesteducation level have
more types of contact€ompared to heads with no formal educattbme,increases in the number
of types of learning activities for heads with pestondary educatiaa 0.12 (last column on the
right). A 10 percent increase in the household per capita consumption increases the number of

types of teacher contacts by O0.1Alternatively, if household consumption quintiles are
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considered, only the richest households (quintile 5) have 0.07 more teacher contacts than the
poorest households (Appendix A, Table Al1&gain, country heterogeneity exists with none of

thecontrolvariables being statistically significant for Nigeria.

V. Further Extensions
We turnnext to examine the relationship between learning activities and the pariddoded

shocks (such as decreased income and food insecurity) and public transfer.

V.1. Pandemic-induced Shocks and Public Assistance

We plot the estimation results for the correlation of public transfer and learning activities in
Figure 4 (using Equations (7) and (8)), which shows positive and strongly statistically significant
correlation codfcients. Overall, this figure shows thabuseholds who receivesbmepublic
transfershaveafour percentage point higher probability of enrolling their children in any learning
activities. These households also h&y@b more learning activities. The mesponding increase
for the probability of having any teacher contactd the number of teacher contaei®
respectively 0.07 an@.191*

For specific countries, again heterogeneity exists. Nigerian households appear to benefit the
most from publidransfers, with the estimated correlation coefficients being positive and strongly
statistically significant for all the learning activities variables. For this courgcgiving public
transferds associated with increases of 0.06 and 0.17 for the Ipilitp@&f any learning activities
and the number ofearningactivities. The corresponding increases for the probability of any

teacher contact and the number of teacher contacts are 0.1 and 0.3.

11 Cash transfers during the pandemic are also observed to increase food expenditure in Ghana and Kenga (Brooks
al., 2022; Karlaret al, 2022).

18



On the other hand, Ugandan households see higher prtibabdf enrolling in learning
activities and more learning activities only. For this countegeiving public transfers are
associated with increases of 0.05 and 0.06 for the probability of any learning activities and the
number oflearning activities. For Burkina Fasoyeceiving public transferss only positively
correlated with more teacher contacts for this country. The corresponding increasesivorg
public transfers ar@.12and0.13for the probability ohaving anyteachercontact and the nuper
of teacher contacts.

Next, we plot the estimation results for the correlation of the decregsetaf) household
income and learning activities in Figure 5, whaehk largely statistically insignificar€onsidering
all the seven countries togethemw only touseholds whee income decreased during the
pandemic have a one percentage point lower probability of enrolling their children in any learning
activities which is statistically significant at tfepercent level. Nigeries the only country tha
shows a marginally statistically significant correlation (at the 10 percent level) between income
decrease and any learning activities. For this country, decreased houseboidis associated
with a0.04reductionin the probability of any learning twities.

Plotting the estimation results for household héadse mp | o y ramdiearnirgattigittes) s
Figure 6mostly shows a positive andstatisticallysignificantrelationship Overall, compared to
households with neworking headshouseholds whge head was working during the pandemic
have a three percentage point higher probability of enrolling their children in any learning
activities. These households also h@vBEtmore learning activities. The corresponding increases
for the probability of haing any teacher contaanhd the number of teacher contaats0.06 and

0.14
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Regarding specific countries, the impacts are statistically strongest for Nigeria, where
households with workingeadsare 0.05 and 0.10 more likely to enroll their childrere&rning
activities and have teacher contacts. These households also have 0.18 and 0.24 more learning
activities and teacher contac®n the other handor working headsBurkina Faso antllganda
are 0.04 more likely to have teacher contantd Ugandaas0.06 more teacher contact@nzania
householdsire 0.06 more likely to have teacher contact and have 0.12 more teacher contacts (but
these results are marginally statistically significant at the 10 percent level for Tanzania).

Figure7 shows thatouseholdswith severe food insecitly have 0.09 more teacheontacts
than householdwithout this problem (with the remaining learning activities being marginally
statistically significant or statistically insignificani)his result appears to be mostlyven by
Nigeria, where severely food insecure households have 0.16 more teacher contacts. This seemingly
counterintuitive results suggests that teachers might have contacted food insecure households more
in Nigeria, possibly to offer other help (e.g., foaskistance) beyond school activities for these
households during the pandemic.

In summary we found astrong andpositive relationship betweempublic transfers and
household headmploymentwith learning activitiesduring the pandemic for all the coungie
(except forhousehold head employment\alawi). We did not find a similarelationship for the

othervariables including household income loss and food insecurity.

V.2. Child-level Analysis for Uganda

We next exploit the panel childlevel datain Uganda toinvestigate whetheany gender
differences in learning activitieexistfor this countryWe show in Table 7hie estimation results
for any learning activitiegfirst column) andhe number of learning activitieecond column)
The resultsuggest thatompared tdJgandarboys,Ugandargirls are 0.01 (or 1 percentage point)
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more likely to engage in any learning activitiegjandan gls also haved.07more learninghan
boys (although this result is marginalbtatistically significant at # 10 percent level)These
results perhaps seem countduitive, as BjorkmanNyqvist (2013) finds that Ugandan
householdsould respond to income shocks bgducingthe amount of schooling and resources
provided to girls while boys are to a large extent sheltered.

Yet, it is useful to note thathile primary education in Uganda has been free for all girls and
boys since 1997, secondary education is provided thraugktwork of governmefrgwned,
private secteowned, or communitpwned schools. The Government of Uganda has also initiated
various projects in remote learning since 2010, long before the pandemic, to equalize access to
secondary education. It is likelg@t modern forms of educational technology, such as radio and
TV, were affordable and beneficial for girls' learnimgfivitiesduring the pandemic (Damaet
al., 2022).

For other factorsTable 7 shows thatsimilar to the analysis of househd&Vel data above,
household headsd education achi,an arbarmedidencehous e
have positive and statistically significant impacts on whedhehild is engaged in any learning
activitiesor on the number of activitigbechild is engageth. Children from extendekdouseholds
with younger members are more likelylde engagd in anylearning activitiesand havemore

learningactivities

VI. Summary and Conclusion
We offer the first study that analyzes the impacts of COY¥Don learning activities in a

multi-country, subSaharan African setting. We find that the pandemic resulted in reduced
enrolment rates and countries exhibit much heterogeneitparticular, Tazania shows the

highest participation rate in learning activities after the pandemic at 67 percent, followed by
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Nigeria (59 percent), Uganda (51 perceBiyykina Faso and Maliapproximately37 percent),
Ethiopia (27 percent), and Malawi (20 percehthile Tanzania leads in working on the teacher
assignments, Nigeria leads in engaging into all other types of educational activities.

Consideringall the seven countries together, the largest variation for any learning actsvities
largestdue to withirhousehold variation64 percent)to be followed by that at the household
level (17 percent), the country level (9 percent), the community level (6 percent), and the regional
level G percent).Thesedecomposition results are qualitatively similar for all thieer learning
activities variables.

We also find that households wighhigher education level or living standard or residing in
urban areas amaore likely to engage their children in learning activities and more diverse types
of learning activitiesMore educated households and richer households are also more likely to
have contacts with teachers and more diverse types of contagisrticular, ompared to
households where heads have no formal education, households where heads have completed
primary education or (some) secondary education or pgstondary education respectivele
0.05 0.10, or 0.15more likely to engage their children in any learning activithed.0 percent
increase in household per capita consumption increases the prolahality learning activities
by 0.006 (or a 0.6 percentage point increase). This positive impact is similar to the corresponding
increase in any learning activities caused by moving from rural areas to urba\leeastively,
compared to households iretipoorest consumption quintile (quintile 1), the positive impdcts o
raising the probability of any learning activities of households in the second poorest or the middle
consumption quintile are around 0-0®6, which increas® around 0.16.13for hougholds in

the second richest or richest consumption quintilésile our analysis is mostly based on panel
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householdevel data, analysis using panel cHidel data for Uganda suggests that gmlght do
slightly better than boys during the pandemic.

We also find a strong and positive relationship between public transfers and household head
employment with learning activities during the pandemic for all the countries (except for
household head employment in Malawi).

Our results suggest that polictasgeting individual household members are most effective for
improving learning activities, to be followed by those targeting households, communities, and
regions. Furthermore,policy interventions that focus on households that are,fduare less
educatio or reside in rural areas can be useful in protecting them against dedpequmities
caused by the pandemieroviding pblic transfers and employmeta householdgan helpas

well.
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Table 1. Highfrequencyphone survey tmeline

(participated in all rounds)

Burkina Faso Ethiopia Malawi Mali Nigeria Tanzania Uganda
Planned start/end of scho¢ September/May,|  August/June, September/July, September/July, February/November
year (based on 2019) 2020 2020 2020 2020 , 2020
Date of first school closure March 17,
due to COVID19 March15, 2020 | March 16, 2020 | March 23, 2020 2020 March 30, 2020 March17, 2020 March 20, 2020
High Frequency Phone SurveyTimeline
_, | bate of data June 9 July 1, April 22 - May May 26- June | May 11-June | April 20 - May 11, February 2% June 3 20 2020
| collection 2020 13, 2020 14, 2020 3, 2020 2020 March 15, 2021 '
Sample size 1,968 3,249 1,729 1,766 1,950 2,734 2,227
Date of data July 2- August | May 14- June 3, i . July 31- August 21,
= | collection 24, 2020 2020 July 2- 16, 2020 June 2 16, 2020 2020
Sample size 2,037 05%) 3,107 (96%) 1,646 96%) 1,820 (91%) 2,199 (97%)
Date of data September 14
2 collection June 4 26, 2020 July 2- 16, 2020 October 7, 2020
Sample size 3,058 (94%) 1,790 (90%) 2,147 (94%)
Date of data July 27- August i October 27
> | collection 14, 2020 August 9- 24, 2020 November 17, 2020
Sample size 2,878(89%) 1,789 (89%) 2,136 (94%)
Date of data December 08B0, August 24 September-21, February 021,
o . September 17,
collection 2020 2020 2021
04 2020
Sample size 1,945 @0%) 2,770 (85%) 1,773 (89%) 2,126 (93%)
© Date o_f data October 924, 2020 March 23April 13,
o | collection 2021
Sample size 1,762 (88%) 2,102 (92%)
October 20
~ ([:)jl[gc?i];?]ata November 15,
24 2021*
Sample size 1,950 (85%)
© Date of data December 221,
o | Collection 2020
Sample size 2,222 (68%)
— | Date of data April 12-May 8,
E‘ collection 2021
Sample size 1,982 (61%)
Total Sample Size
(rouncthouseholcbbs) 5,950 19,266 3,375 1,766 10,884 2,734 14,887
Panel households 1,726 1,524 1,646 1,766 1,636 2,734 1,706

Note: All sample sizenumbersefer to number of households with completed interviéite proportiors of householdsnterviewed inthe first round that were also surveyed in

later roundsare showrnn parentheses.
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Table 2. Summarystatistics for regressiontables

Burkina Ethiopia Malawi Mali Nigeria Tanzania Uganda All
Outcome variables after covit® schooklosure
Any learning activity Mean 0.36 0.27 0.20 0.36 0.59 0.78 0.51 0.45
(Std.) (0.48) (0.45) (0.40) (0.48) (0.49) (0.41) (0.50) (0.50)
Number of learning activities Mean 0.48 0.33 0.22 0.32 1.52 0.82 0.61 0.91
(Std.) (0.80) (0.62) (0.45) (0.57) (1.76) (0.65) (0.84) (1.39)
Any contact with a teacher Mean 0.21 N/A 0.04 0.21 0.27 0.25 0.12 0.23
(Std.) (0.41) (0.20) (0.41) (0.45) (0.44) (0.32) (0.42)
Number of contacts with a teacher Mean 0.23 N/A 0.04 0.23 0.49 0.30 0.13 0.39
(Std.) (0.47) (0.19) (0.46) (1.12) (0.56) (0.38) (0.98)
Pre- covid-19 variables (with any learning activity)
Head's age Mean 48.12 43.48 45.31 49.06 48.65 41.01 45.51 46.09
(Std.) (13.55) (13.15) (13.48) (13.18) (13.51) (12.52) (14.24) (13.70)
Male Mean 0.87 0.78 0.70 0.92 0.84 0.71 0.67 0.79
(Std.) (0.34) (0.42) (0.46) (0.27) (0.36) (0.45) (0.47) (0.41)
Female Mean 0.13 0.22 0.30 0.08 0.16 0.29 0.33 0.21
(Std.) (0.34) (0.42) (0.46) (0.27) (0.36) (0.45) (0.47) (0.41)
No formal education Mean 0.74 0.55 0.12 0.67 0.33 0.18 0.08 0.37
(Std.) (0.44) (0.50) (0.32) 0.47) (0.47) (0.38) (0.27) (0.48)
Primary Mean 0.13 0.29 0.60 0.13 0.26 0.66 0.53 0.32
(Std.) (0.33) (0.45) (0.49) (0.33) (0.44) (0.47) (0.50) (0.47)
Secondary incomplete Mean 0.06 0.09 0.25 0.06 0.04 0.13 0.18 0.09
(Std.) (0.24) (0.28) (0.43) (0.24) (0.19) (0.34) (0.38) (0.28)
Secondary complete Mean 0.04 0.05 0.02 0.08 0.22 0.02 0.08 0.13
(Std.) (0.19) (0.22) (0.15) (0.27) (0.42) (0.13) (0.27) (0.33)
Postsecondary Mean 0.04 0.01 0.02 0.06 0.15 0.01 0.14 0.09
(Std.) (0.19) (0.12) (0.13) (0.24) (0.36) (0.12) (0.34) (0.29)
Not working Mean 0.15 0.25 0.08 0.20 0.09 0.12 0.12 0.15
(Std.) (0.35) (0.43) (0.27) (0.40) (0.28) (0.33) (0.32) (0.36)
Wage employed Mean 0.11 0.06 0.08 0.14 0.07 0.19 0.17 0.09
(Std.) (0.31) (0.24) (0.27) (0.35) (0.26) (0.39) (0.38) (0.28)
Seltemployed Mean 0.74 0.69 0.84 0.66 0.84 0.69 0.71 0.76
(Std.) (0.44) (0.46) (0.36) (0.48) (0.37) (0.46) (0.45) (0.43)
Number of members agedigt Mean 3.55 2.57 2.44 4.05 3.03 2.36 2.64 2.80
(Std.) (2.50) (1.71) (1.40) (2.61) (2.38) (1.72) (1.63) (2.04)
Number of members agdd-24 Mean 1.22 1.15 1.27 1.21 1.08 0.94 1.13 1.12
(Std.) (1.30) (1.13) (1.16) (1.33) (1.25) (2.07) (1.26) (1.21)
Number of members aged-59 Mean 2.20 1.77 1.65 2.35 1.95 1.55 1.58 1.82
(Std.) (1.22) (0.80) (0.78) (1.23) (1.04) (0.78) (0.75) (0.93)
Number of members aged over 59 Mean 0.36 0.17 0.25 0.42 0.32 0.16 0.25 0.25
(Std.) (0.61) (0.44) (0.53) (0.65) (0.59) (0.41) (0.54) (0.53)
Rural Mean 0.68 0.72 0.82 0.71 0.72 0.59 0.70 0.71
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(Std.) (0.47) (0.45) (0.39) (0.45) (0.45) (0.49) (0.46) (0.45)
Urban Mean 0.32 0.28 0.18 0.29 0.28 0.41 0.30 0.29
(Std.) (0.47) (0.45) (0.39) (0.45) (0.45) (0.49) (0.46) (0.45)
No. of observations 4549 11154 2338 1249 7353 781 11508 38932
No. of panel householdparticipated in all rounds) 1,069 682 1,113 1,249 487 781 1,247 1,929
Phone survey variables
Received public transfers Mean 0.05 0.05 0.09 1.00 0.10 0.05 0.14 0.09
(Std.) (0.23) (0.23) (0.28) (0.00) (0.30) (0.22) (0.35) (0.29)
No. ofobservations 1609 8353 1896 46 5633 778 11508 29823
Total income decreased Mean N/A 0.43 0.76 N/A 0.74 N/A 0.41 0.53
(Std.) (0.50) (0.43) (0.44) (0.49) (0.50)
No. of observations 8391 2338 2839 6634 20202
Head worked in last 7 days Mean 0.85 0.82 0.68 0.91 0.76 0.71 0.83 0.79
(Std.) (0.36) (0.38) (0.47) (0.29) (0.43) (0.45) (0.37) (0.40)
No. of observations 4514 11153 1266 202 7282 737 11452 36606
Household is severe food insecure Mean 0.12 0.13 0.28 N/A 0.34 0.23 0.06 0.19
(Std.) (0.33) (0.34) (0.45) (0.47) (0.42) (0.24) (0.39)
No. of observations 1605 8396 2338 4291 777 11508 28915
Price shock Mean 0.17 N/A 0.38 N/A 0.34 N/A 0.12 0.15
(Std.) (0.26) (0.48) (0.47) (0.15) (0.36)
No. of observations 4549 2338 7353 11508 38932

Note: Household sampling weights are appli@the rumber of observations in the table is relatedvdaseholdsvith children whoengaged in any learning activity after the
stands for

pandemicThe numbenf observations in the table is different for other outcofieS.t d . 0
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Table 3. Determinants ofany learning activities after COVID -19 school closuresconditional mixed model

PreCOVID-19 variables Burkina Faso Ethiopia Malawi Nigeria Uganda Mali Tanzania All
Headds age 0.001 0.002**+* 0.002 0.000 0.002**+* 0.003** 0.003** 0.002**+*
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.002) (0.000)
Head is female 0.046** 0.028* -0.025 -0.020 0.017 0.013 0.001 0.006
(0.020) (0.016) (0.024) (0.024) (0.016) (0.050) (0.035) (0.008)
Head is employee 0.080*** 0.033* 0.015 0.034 -0.035 0.041 0.031 0.019*
(0.026) (0.019) (0.041) (0.040) (0.027) (0.048) (0.051) (0.012)
Head is selemployed 0.073*** 0.001 0.010 0.008 -0.009 0.061 0.022 0.017*
(0.020) (0.016) (0.033) (0.030) (0.020) (0.039) (0.043) (0.009)
Headds education | ev
Primary 0.012 0.041** 0.044 0.094*** 0.109*+* 0.018 0.068 0.053*+*
(0.019) (0.017) (0.039) (0.024) (0.026) (0.044) (0.045) (0.009)
Secondary incomplete -0.002 0.082**+* 0.112%** 0.117%+* 0.175*+* 0.112* 0.120** 0.098***
(0.025) (0.022) (0.043) (0.042) (0.030) (0.052) (0.054) (0.012)
Secondary complete -0.006 0.121*** 0.121** 0.126*** 0.135*** 0.187*** 0.109 0.113***
(0.030) (0.024) (0.061) (0.027) (0.036) (0.048) (0.103) (0.013)
Postsecondary -0.013 0.110*** 0.305*** 0.133%** 0.249%+* 0.250%** 0.166* 0.147%*
(0.034) (0.032) (0.067) (0.030) (0.035) (0.051) (0.101) (0.014)
Householccomposition
Number of members agedi@d 0.009** 0.014#** -0.006 0.000 0.037*** 0.002 -0.001 0.011%*
(0.004) (0.005) (0.007) (0.004) (0.004) (0.007) (0.009) (0.002)
Number of members aged-P8 0.001 0.018** 0.018** -0.009 0.031** 0.003 0.005 0.013***
(0.005) (0.006) (0.008) (0.007) (0.005) (0.010) (0.012) (0.003)
Number of members aged-B9 0.007 0.033** 0.004 0.015 0.023* 0.026** -0.028 0.015%*
(0.007) (0.008) (0.014) (0.010) (0.010) (0.012) (0.020) (0.004)
Number ofmembers aged 60 and older 0.008 0.007 -0.027 0.020 -0.026 0.009 -0.034 -0.007
(0.014) (0.019) (0.027) (0.020) (0.018) (0.025) (0.042) (0.008)
Household consumption
) . 0.074*** 0.054*** 0.026 0.039** 0.097*** 0.078*** 0.007 0.064***
Log of consumption per capita (0.015) (0.012) (0.019) (0.019) (0.012) (0.029) (0.029) (0.006)
Urban 0.065*** 0.131*+* 0.046* 0.064** 0.045** -0.020 0.028 0.065**
(0.019) (0.022) (0.028) (0.020) (0.018) (0.034) (0.035) (0.009)
Constant -0.071 -0.443*** -0.165 0.204 -0.416*** -0.502** 0.535** -0.195**
(0.119) (0.102) (0.138) (0.147) (0.094) (0.248) (0.233) (0.080)
N -1.791 %
aE (0.275)
g -2.583%** 2,112 -2.926%** -2.621%* -2.614%* -19.719 -2.052%* -2.434%*x
(0.231) (0.227) (0.357) (0.323) (0.338) (0.000) (0.200) (0.104)
aE -2.231%* -2.027%* -2.647%* -2.575%* -2.303*** -2.518%** -3.047** -2.250%**
(0.091) (0.064) (0.254) (0.208) (0.104) (0.426) (1.434) (0.044)
- -2.673%* -1.633*** -1.614%+* -1.397*+* -1.571%* -1.617%*
ax (0.330) (0.030) (0.063) (0.033) (0.032) (0.017)
g -0.905*** -0.961*** -1.084%** -0.947%** -0.897*** -0.755%** -0.984** -0.908***
(0.013) (0.007) (0.021) (0.009) (0.007) (0.023) (0.033) (0.004)
Number ofcountries 7
Number of regions 13 11 31 6 6 11 30 108
Number of communities 532 446 239 475 655 398 372 3,117
Number of households 1,874 2,276 1,226 1,621 1,940 1,249 781 10,967
Number of observations 4,549 11,154 2,338 7,395 11,508 1,249 781 38,974
Log likelihood -2527 -6192 -1127 -4364 -6991 -846.7 -364.3 -23649

Note: Standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1. The referenceégnoapp d wi t hout any education (for heado6s education).
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Table 4. Determinants ofnumber of learning activities after COVID -19 school closure, conditional mixed model

PreCOVID-19 variables Burkina Faso Ethiopia Malawi Nigeria Uganda Mali Tanzania All
Headds age 0.002* 0.004%*+* 0.002 0.004 0.003* 0.003** 0.004 0.003***
(0.001) (0.001) (0.001) (0.004) (0.001) (0.002) (0.003) (0.001)
Head is female 0.006 0.028 -0.039 -0.146 0.044* 0.149* 0.024 -0.001
(0.040) (0.028) (0.028) (0.097) (0.025) (0.062) (0.068) (0.019)
Head is employee 0.166*+* 0.022 0.032 0.228 -0.068 0.125* 0.007 0.040
(0.052) (0.035) (0.048) (0.161) (0.043) (0.060) (0.095) (0.028)
Head is selemployed 0.086** 0.004 0.016 0.018 -0.002 0.074 -0.032 0.018
(0.040) (0.028) (0.039) (0.118) (0.032) (0.049) (0.081) (0.021)
Headds education | evel
Primary 0.097* 0.051* 0.051 0.095 0.096** -0.002 0.103 0.071%=
(0.038) (0.030) (0.047) (0.098) (0.040) (0.054) (0.085) (0.022)
Secondary incomplete -0.009 0.150*+* 0.151%* 0.307* 0.209*+* 0.165* 0.250** 0.167%*
(0.050) (0.039) (0.051) (0.167) (0.048) (0.064) (0.103) (0.028)
Secondary complete -0.037 0.196*+* 0.154* 0.257* 0.158*+* 0.277*+* 0.348* 0.204%*
(0.060) (0.042) (0.071) (0.109) (0.056) (0.059) (0.195) (0.030)
Postsecondary -0.038 0.262*+* 0.367** 0.272* 0.345%+* 0.339%+* 0.520%* 0.297%*
(0.068) (0.058) (0.079) (0.118) (0.055) (0.064) (0.189) (0.034)
Household composition
Number of members aged1d 0.017* 0.024** 0.000 0.010 0.065** 0.024*** 0.009 0.024***
(0.008) (0.008) (0.008) (0.018) (0.007) (0.009) (0.018) (0.005)
Number of members aged-28 0.022** 0.031%* 0.019* -0.009 0.054** 0.018 0.011 0.028***
(0.011) (0.010) (0.010) (0.027) (0.008) (0.012) (0.022) (0.006)
Number of members aged-39 0.009 0.050%** -0.004 0.069* 0.039* 0.020 0.046 0.031%**
(0.014) (0.015) (0.017) (0.038) (0.016) (0.015) (0.038) (0.009)
Number of members aged 60 and older -0.001 -0.010 -0.035 -0.007 -0.013 0.023 -0.043 -0.016
(0.029) (0.033) (0.032) (0.079) (0.027) (0.031) (0.078) (0.018)
Household consumption
Log of consumption per capita 0.177%* 0.099*+* 0.029 0.192%* 0.207*+* 0.073* 0.000 0.145%
(0.028) (0.021) (0.022) (0.074) (0.019) (0.037) (0.058) (0.014)
Urban 0.100%+* 0.236*+* 0.059* 0.137* 0.127%* -0.050 0.063 0.142%
(0.034) (0.042) (0.032) (0.079) (0.029) (0.044) (0.072) (0.020)
Constant -0.791%+* -0.901*** -0.210 -0.885 -1.045%* -0.661** 0.376 -0.835%*
(0.228) (0.182) (0.162) (0.591) (0.144) (0.310) (0.465) (0.189)
L -0.924**
uE (0.276)
N -2.206*** -1.511%* -2.928%* -1.100%+* -2.458%* -3.252%+* -1.396%** -1.729%*
uE (0.251) (0.227) (0.394) (0.313) (0.424) (0.663) (0.198) (0.100)
ad -3.506 -1.278%* -2.653** -1.506*** -1.710%* -2.290%+* -1.520%* -1.497%*
(2.652) (0.053) (0.320) (0.373) (0.089) (0.352) (0.230) (0.051)
&3 -1.914%* -1.079*** -1.459%* 0.078*** -1.152%** -0.671***
(0.354) (0.029) (0.064) (0.028) (0.033) (0.014)
a2 -0.320*** -0.605*** -0.904*** 0.224%** -0.429%* -0.536*** -0.529%* -0.207**
(0.018) (0.009) (0.021) (0.010) (0.007) (0.022) (0.039) (0.004)
Number of countries 7
Number of regions 13 11 31 6 6 11 30 108
Number of communities 529 446 239 475 655 398 327 3,063
Number of households 1844 2,068 1,226 1614 1,940 1,249 594 10535
Number of observations 3,208 8,397 2,338 6,549 11,508 1,249 594 33,843
Log likelihood -3604 -8022 -1527 -11883 -12355 -1122 -580.9 -45488
Note: Standard errors are in parentheses. ®*@. 01, ** p<0.05, * p<0.1. The reference.group is head without any education
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Table 5. Determinants ofcontacts with teacher afterCOVID -19 school closuresconditional mixed model

PreCOVID-19 variables Burkina Faso Malawi Nigeria Uganda Mali Tanzania All
Headds age 0.001 0.002*** -0.000 -0.000 0.000 0.001 0.000
(0.001) (0.001) (0.001) (0.001) (0.001) (0.002) (0.000)
Head is female -0.008 0.007 -0.026 0.041* 0.054 -0.078 0.003
(0.023) (0.014) (0.028) (0.023) (0.042) (0.053) (0.011)
Head is employee -0.007 -0.016 0.065 -0.077* 0.057 0.077 0.019
(0.029) (0.024) (0.046) (0.039) (0.041) (0.072) (0.016)
Head is selemployed 0.019 0.006 -0.000 -0.052* 0.044 0.083 0.016
(0.022) (0.019) (0.034) (0.030) (0.033) (0.062) (0.012)
Headds education | evel
Primary 0.001 0.018 0.025 0.074* 0.030 -0.003 0.017
(0.022) (0.023) (0.027) (0.044) (0.037) (0.068) (0.012)
Secondary incomplete 0.037 0.038 0.041 0.073 0.027 0.057 0.030**
(0.028) (0.025) (0.047) (0.049) (0.044) (0.079) (0.014)
Secondary complete 0.066* 0.046 0.032 0.112* 0.021 0.256* 0.042%*
(0.034) (0.035) (0.030) (0.055) (0.040) (0.148) (0.015)
Postsecondary 0.020 0.180%** 0.043 0.128** 0.116%** 0.352%* 0.067**
(0.039) (0.039) (0.033) (0.053) (0.044) (0.132) (0.017)
Household composition
Number of members aged1d 0.015%* 0.001 0.003 0.013* 0.017** 0.023 0.010%***
(0.004) (0.004) (0.005) (0.006) (0.006) (0.015) (0.002)
Number of members aged-28 0.001 0.004 0.002 0.009 0.004 0.028 0.004
(0.006) (0.005) (0.007) (0.007) (0.008) (0.018) (0.003)
Number of members aged-39 -0.014* 0.008 0.001 -0.028** 0.021* 0.005 0.001
(0.008) (0.008) (0.011) (0.014) (0.010) (0.029) (0.004)
Number of members aged 60 and older -0.021 -0.035** 0.021 -0.036 -0.012 0.046 -0.009
(0.016) (0.016) (0.023) (0.025) (0.021) (0.061) (0.009)
Household consumption
Log of consumption per capita 0.055%=* 0.035%=* 0.026 0.044* 0.084** 0.129%* 0.049%*
(0.017) (0.011) (0.021) (0.016) (0.025) (0.046) (0.008)
Urban -0.009 -0.020 0.001 -0.021 0.018 0.208*** 0.002
(0.022) (0.017) (0.021) (0.024) (0.030) (0.055) (0.010)
Constant -0.255* -0.306*** -0.011 -0.206* -0.636%* -0.968*** -0.272%+*
(0.136) (0.081) (0.162) (0.124) (0.209) (0.369) (0.070)
= -2.521 %%
aE (0.318)
N -2.299%* -3.512%* -3.050%** -3.777%* -3.200%* -1.761%* -2.570%*
uE (0.223) (0.376) (0.364) (0.982) (0.480) (0.229) (0.132)
o -2.019** -3.124%** -14.163 -2.370%** -9.467*** -2.279%* -2.411%*
(0.086) (0.250) (896.774) (0.184) (1.186) (0.573) (0.080)
a3 -1.907** -2.249%* -1.567** -1.844**
(0.097) (0.079) (0.060) (0.047)
ai -1.052%* -1.565%* -0.956*** -1.282%* -0.910%* -0.933*** -1.102%+*
’ (0.019) (0.021) (0.019) (0.028) (0.020) (0.048) (0.011)
Number of countries 6
Number of regions 13 31 6 5 11 29 95
Number of communities 529 239 465 446 398 255 2332
Number of households 1,844 1,226 1,483 1,018 437 1,249 7,257
Number ofobservations 3,208 2,338 2,850 1,018 1,249 437 11,100
Log likelihood -1566 64.71 -1657 -192.3 -241.6 -638.3 -4888

Note: Standard errors are in parentheses.

** n<0.01, ** p<0.05, * p<0.1. The reference group is head without any edutatoa @dbcation)



Table 6. Determinants ofnumber of contacts with teacher afterCOVID -19 school closuresconditional mixed model

PreCOVID-19 variables Burkina Faso Malawi Nigeria Uganda Mali Tanzania All
Headds age 0.001 0.002*** 0.000 -0.001 -0.000 0.005 0.001
(0.001) (0.001) (0.002) (0.001) (0.001) (0.003) (0.001)
Head is female -0.023 0.011 -0.053 0.039 0.045 -0.041 -0.004
(0.027) (0.013) (0.065) (0.026) (0.049) (0.069) (0.018)
Head is employee 0.005 -0.002 0.163 -0.100** 0.058 0.072 0.043
(0.035) (0.023) (0.108) (0.045) (0.047) (0.096) (0.026)
Head is selemployed 0.018 0.008 0.039 -0.068** 0.056 0.095 0.025
(0.027) (0.018) (0.079) (0.034) (0.038) (0.082) (0.021)
Headds education | evel
Primary 0.004 0.013 -0.007 0.087* 0.033 -0.011 0.016
(0.026) (0.021) (0.064) (0.051) (0.043) (0.090) (0.019)
Secondary incomplete 0.060* 0.032 0.019 0.081 0.015 0.114 0.037
(0.034) (0.023) (0.110) (0.056) (0.051) (0.105) (0.024)
Secondary complete 0.096** 0.047 -0.007 0.120* 0.046 0.443* 0.038
(0.041) (0.033) (0.071) (0.063) (0.047) (0.193) (0.026)
Postsecondary 0.054 0.207*=* 0.064 0.148* 0.189** 0.647*= 0.118**
(0.047) (0.037) (0.077) (0.061) (0.051) (0.180) (0.028)
Household composition
Number of members agedl@ 0.017*= 0.003 0.009 0.014** 0.020%*** 0.017 0.013%**
(0.005) (0.004) (0.012) (0.007) (0.007) (0.019) (0.004)
Number of members aged-28 0.001 0.001 0.015 0.014* 0.009 0.041* 0.009*
(0.007) (0.004) (0.018) (0.008) (0.010) (0.023) (0.005)
Number of members aged-89 -0.016* 0.012 0.003 -0.032* 0.023** 0.021 0.000
(0.010) (0.008) (0.026) (0.016) (0.0112) (0.038) (0.007)
Number of members aged 60 and older -0.034* -0.025* 0.070 -0.027 -0.003 -0.027 0.001
(0.020) (0.015) (0.053) (0.028) (0.024) (0.080) (0.015)
Household consumption
Log of consumption per capita 0.065%* 0.034%*=* 0.048 0.061%* 0.078** 0.153* 0.060%*
(0.020) (0.010) (0.049) (0.018) (0.029) (0.061) (0.013)
Urban -0.011 -0.019 -0.015 -0.006 0.022 0.205%*=* 0.003
(0.026) (0.015) (0.050) (0.028) (0.035) (0.076) (0.016)
Constant -0.328** -0.325%* -0.217 -0.287* -0.584** -1.303** -0.371%*
(0.163) (0.074) (0.383) (0.144) (0.241) (0.488) (0.116)
N -2.024%*
u (0.307)
ai -2.238%* -19.349 -2.147%* -3.637** -3.223%* -1.683%* -2.483*+*
(0.230) (0.000) (0.356) (1.125) (0.545) (0.288) (0.137)
a2 -1.894%* -3.035%** -18.047*+* -2.236%** -3.266** -1.450%* -2.416%*
’ (0.091) (0.172) (1.187) (0.184) (1.393) (0.211) (0.186)
ai -1.642%* -2.501%** -0.753%* -1.403%*
(0.081) (0.123) (0.065) (0.050)
a2 -0.890** -1.571% -0.077* -1.138%** -0.770%* -0.703** -0.531%*
(0.018) (0.022) (0.019) (0.027) (0.022) (0.050) (0.010)
Number of countries 6
Number of regions 13 31 6 5 11 29 95
Number of communities 529 239 465 446 398 255 2,332
Number of households 1,844 1,224 1,483 1,018 1,248 437 7,254
Number of observations 3,208 2,310 2,850 1,018 1,248 437 11,071
Log likelihood -2123 159.2 -4129 -336.2 -817.2 -363.4 -10811

Note: Standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1. The reference group is head without any edubatioa @b s
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Table 7.Determinants oflearning activities in Ugandaafter COVID -19 school closuresconditional

mixed model
Any Number of
Learning Activities Learning Activities
Child's age 0.012*** 0.079%**
(0.001) (0.004)
Girl 0.011** 0.065*
(0.006) (0.033)
Pre-COVID-19 variables
Headébés age -0.001 0.001
(0.001) (0.003)
Head is female 0.000 0.005
(0.015) (0.074)
Head is employee -0.029** -0.072
(0.015) (0.126)
Head is selemployed -0.001 -0.029
(0.001) (0.094)
Head's education level
Primary 0.075%** 0.250**
(0.024) (0.119)
Secondary incomplete 0.127%*** 0.488***
(0.028) (0.140)
Secondary complete 0.109*** 0.434%**
(0.033) (0.165)
Postsecondary 0.227*** 0.785***
(0.033) (0.163)
Household composition
Number of members agé&d14 0.009** 0.047**
(0.004) (0.019)
Number of members aged-P3 0.002 0.011
(0.005) (0.023)
Number of members aged-39 0.008 0.004
(0.010) (0.048)
Number of members aged 60 and older -0.000 -0.081
(0.016) (0.080)
Household consumption
Log of consumption per capita 0.052*** 0.248***
(0.0112) (0.054)
Urban 0.036** 0.257***
(0.017) (0.084)
Constant -0.044 1.333***
(0.090) (0.431)
ag
-2.430%* -1.109***
(0.321) (0.328)
ag -2.266*** -0.749%+*
(0.092) (0.101)
ag -1.563** -0.032
(0.026) (0.029)
ag -20.372%* -1.572%*
(0.288) (0.541)
a g -0.927%* 0.835***
(0.004) (0.006)
Number of regions 6 6
Number of communities 648 648
Number of households 1,893 1,893
Number of individuals 8,177 8,130
Number of observations 27,339 25,903
Log likelihood -14982 -59647

Note: Standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1. The reference group is head without any edubatoa o6 s educat i on)
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Figure 1. Any learning activities after COVID -19 school closuresvs. difference with pre-
pandemicschool enrolment
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Figure 2. Share ofhouseholds withchildren participating in specific learning activities

after COVID -19 school closures
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Figure 3. Proportion of the unconditional variance in any learning activity afterpandemic
induced school closureslue to variation in household, commune, regional and country
factors, percentage
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Figure 4. Public transfers during the pandemic andeducational outcomes,conditional
mixed model
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Figure 5. Householdtotal incomedecrease during thepandemic andeducational outcomes,
conditional mixed model
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Figure 6. Householdheadwasemployed during the pandemic andeducational outcomes,
conditional mixed model
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Figure 7. Householdseverefoodinsecurity during the pandemic andeducational outcomes,
conditional mixed model
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Appendix A: Additional Tables and Figures

Table Al. Brief literature review of COVID -19 on education in poorer countries

Author(s)

Countries

Data

Method

Results

Angrist et al. (2021)

Ethiopia, Kenya,
Liberia, Tanzania,
and Uganda

Kenya Tusome Midline in 2016;
Tanzania Tusome Pamoja Baseline
2016; Liberia LTTP Endline in 2015
UGANDA SHRP COHORT 1 in
2014; Ethiopia IQPEP in 2014.

Simulation model calibrated to
replicate typical learning
trajectories

The pandemic has resulted in learning losses ranging from 6 months to more thar
year. Shorterm and long terApsses are found to lsevere, with shoiterm learning

deficits for a child in grade 3 could accumulate to 2.8 years of lost learning by gra
School closures that reduced education by thresters of a year for the grade 3 coh
reduced their eventual grade 10 learrtiyg?.2 years. In this scenario, by grade 10, 9
% of in-school children would have fallen behind the level of instruction.

Ardington et al. (2021)

South Africa

Longitudinal studies of early grade
reading in home languages and
English in 20192021; EarlyGrade
Reading Study in 2012020; Story
Powered Schools 203819

Differencein-differences
comparing learning gains for
grade 2 and 4 students during th
pandemic against gains of their
peers prior to the pandemic

The study found a significant shagrmimpact of the pandemic on reading and repo
that Grade 2 and Grade 4 primary school children experienced learning loss betw
70% and 6281% of a typical school year.

Asanov et al. (2021)

Ecuador

The phonesurvey of 2412 students
from 88 schools in Marctpril 2020

Descriptive analysis

Students from four disadvantaged grotips the lowest wealth quartile, indigeno
students, students whose mothers have secondary education or lower, and

without internet accesshad less access to remote learning technologies and wer|
likely to do schoolwork. Less than half of the students43%) in the lower wealth
quintile had a computer/tablet or internet compared $808& of wealthier students.

Bunderoet et al. (2022)

34 mainly low and
middleiincome

Harmonized dataset of high
frequency surveys from 31 countrie!
and over 41,000 respondents in

Logistic regressions of the four
main indicators: stopped working
income loss, foodecurity,

The study found immediate impacts of the pandemic when over 30% of children
not continue learning during school closures. The pandemic exacerbated e
educational inequalities when children of secondang higher ducation were 6 and

percentage pointgpg more likely to engage in learning activities during school clos
than children of loweducated respondents, and children in urban areas were 7 pp

Tamil Nadu

countries December 2020 continued learning likely to continue learning. The pandenri&ated negative shocks, such as job loss,
food insecuty, were negatively related to learning outcomes, decreasing the prob
by 3-4 pps.
High-frequency phone survey. Linear probability model with
Longitudinal phone surveys of a FEs of school attendance status| The study found a decline in school attendance of 7% following school reopenin
sample of 4,006 members aged® | including interaction with gender| an increasing effect wi age: by 5.2 pps for children aged 5 and 8.6 pps for childre
from 4,325 eligible individuals were| and area of gdence of aged 1218, and by 11 pps for children aged1& The study did not find a statistical
Dessy et al. (2021) Nigeria interviewed in October 2020 (round | respondents. The thrgeriod significant effect on gender inequality in school attendance, except in-Bmsh
6) and were matched with the pre | differencein-difference model Nigeria, wheredckdown measures reduced the gender gap in school attendance
covid-19 GHSPanel Survey in includes observations for the pps. The study suggested the pandemic's-teng effect, with the pandemic's negati
2018/19.The longitudinaphone same individuals just before impact being persistent for children aged-12.
survey on March 2021 school closure.
The pandemic has led to dropouts, with varying impacts by age and gender. Only
Subsample of 1396 respondents L odisi _ " A th'or?%;)g/e\lliouslycdhé)ol ;eturneq after thﬁ s?hoogctllogure. Ha\_/irclj? crrl‘ildbr_en was azs%
. ; h - ogistic regressions of the schod wit % lower odds of returning to school, and being married/cohabitating or be
Kidman et al. (2022 Malawi csirawn fromtth alawi Longitudinal enrolliment and dropout school before the pandemic was associated with 88% and 69% lower odds of re
tudy of Families and Health . . . - . .
to school.Girls being lagged in school before the pandemic are associated with
decrease in odds of returning to school.
Students tested in December 2021 (18 months after school closures) displayed |
deficits of 0.7 standard deviations in math and 0.34 standard deviations in lar]
A panel survey of around 19,000 Value-added models thaontrol . . ; : . . )
Singh et al. (2022) India primary-schootaged children in rurall for lagged achievement and compared to iderttally-aged students in the same villages in 2019. -fiwrls of this

child/household characteristics

deficit was made up within 6 months after school reopening. Further, while learnin|
was regressive, the recovery was progressive. A govermmentafterschool
remediation program adributed 24% of the cohelével recovery.

42



Table A2. Education questions in phone surveys

Burkina Faso

Ethiopia

Malawi

Nigeria

Uganda

Mali

Tanzania

Are there any children
(aged 3 and over) in the
household who were

Before schools closed on
[datd, were there any

Were any children attending
school before schools weré

Were any of the children
attending primary or
secomlary school before

Were any of the children
attending school before

Did any of these children
attend school before the

Were any children in
HH attending schol

learning activities after
schools were closed in
mid-March due to the

coronavirus crisis?

been engaged in any
education or learning
activities since the schools

closed?

engaged in any education ¢
learningactivities during
last week?

engaged in any education ¢
learning activities during the
past 7 days?

engaged in any education g
learning activities in the
past 7 days?

— . children in your household e schools were closed due tq h e before schools closed

il enrolled in school fothe closed due to coronavirusq schools were closed due tq : coronavirus crisis?

2 who attended school? ; coronavirus? last yeaMarch?

= 2019/2020 school year? coronavirus?

& Have the children been Have the children been Have the children been Have the children been | Have these children bee| While schools closed
engaged in any education o| engaged in any education ¢ engaged in any education ¢ engaged in any education ¢ participating in educatior] did children engage in
learning activities since the| learning activities in the las| learning activities during thg learning activities since thg  or learning activities any educatioéarning

schools closed? week? past 7 days? schools closed? since the deools closed? activities?
Are there any chll(_jren Are there children in the
(aged 3 and over) in the Before schools closesh . . .
Were any children attendin¢ households who attended| Wasrespondenattending
household who were [datd, were there any school before schools werg school (primary/secondary) school before schools werg

g enrolled in the school / children in your household closed due to coronavirus? before school closed duo closed due to coronavirus?

2 medersa for the 2019/202 who attended school? -

S thecoronaviru®

3 school year?

e Have the children been Havethe children been Hasrespondenbeen
Children engaged in learning engaged in any education ¢ engaged in any education ¢ engaged in any education ¢

activities after outbreak? | learning activities in the las] learning activities during the learning activities in the pag
week? past 7 days? 7 days?
Before schools closed on
[datd, were there any Wasrespondenattending
children in your household school before schools werg

™ . A

5 who attended closed due to coronavirus

= primarykecondanschool?

ch ) Havethe children been Hasrespondenbeen

Primarykecondary school . - - .
. . ) engaged in any education ¢ engaged in any education ¢
children engageih learning | ; L ina the | - vities in th
activitiesafter outbreak earning activities during the learning activities in the pas
past 7 days? 7 days?
Before schools closed on
[datd, were there any
children in your household

< who attended

o primary/secondary schadl

2 - -

3 Have the children in Have the children been

x primary/secondary school engaged in angducation or Hasrespondenbeen

been engaged in any learning activities in the pag €ngaged in any education g
education or learning - L learning activities in the pas
. : 7 days, excluding religious

activities since the schools studv and instruction? 7 days?

closed? y )
Before schools closed on
Hasrespondenbeen in [datd, were there any
school at any time during| children in your household
the 2019/2020 school yealr who attended

n .

it primary/secondary schadl

5 Did respondenparticipate Have the children in

§ in any education or primary/secondary school Have the children been Have the children been Hasrespondenbeen
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Round 6

Did respondenattend
school at anyime during
the 2019/2020 school year

Wasrespondenattending
school before schools wersg
closed due t@oronavirusn

the past 7 days?

Wasrespondenéngaged in

any education or learning
activities after schools

closed in midMarchdue to
the coronavirus crisis?

Hasrespondenbeen
engaged in any education ¢
learning activitiesn the past

7 days?

Round 7

Wasrespondenattending

school before schools wersg

closed due to the fitschool
closure

Hasrespondenbeen
engaged in any education ¢
learning activities

Have the children in school
been engaged in any
education or learning

activities last four weeks?

Round 11| Round 8

Have the children in school
been engaged in any
education or learning

activities last four weeks?
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Table A3. Share of households with children attending schodlefore COVID -19-induced
schoolclosures and share of households with children being engaged in any learning
activity after COVID -19-induced school closures

BlIJ:r:'Sr(‘)a Ethiopia Malawi Mali Nigeria Tanzania Uganda
Panel A.BeforeCOVID-19
Mean 78.1 80.8 96.4 85.4 80.1 88.2 93.8
(0.6) (0.3) (0.4) (0.9) (0.4) (0.7) (0.2)

Number of obsrvations 5,568 14,380 2,498 1,438 9,645 2,157 12,368

Panel B. AftelCOVID-19
Mean 36.5 27.2 204 36.0 59.4 67.0 51.4
(0.7) (0.4 (0.8) (1.4) (0.6) (1.1) (0.5)

Number of observations 4,549 11,166 2,368 1,249 7,353 1,949 11,652
Note: Panel A shows theséimateswhere thenumerator is the number of households that answer yes to
having children attending schools before the pandemic; the denominator is the number of households who
answered the question about having children attending schools before the paRdemlid show the
estimates wherehe numerator is the number of households that answer yes to having children being
engaged in any education activity in the last 7 days or since the school closed; the denominator is the number
of households having children attendischools before the pandemill estimates are weighted with
household weights.
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Table A4. Country rankings for the specific learning activities

Burkina Faso Ethiopia Malawi Mali Nigeria Tanzania Uganda

Teacher assignment 6 4 7 3 2 1 5
Mobile learning

apps 6 2 5 7 1 3 4
Educational TV

programs 2 5 7 6 1 3 4
Educational radio

programs 2 3 5 7 1 6 4
Sessions with tutors 6 3 7 4 1 2 5
Average ranking 44 34 6.2 54 12 3 4.4
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Table A5. Decomposition of unconditional variation (% of total variation) in any learning
activity

Country Region | Community | Household | Residual Total
Burkina Faso 3.3 6.7 3.6 86.4 100
Ethiopia 9.5 9.9 18.0 62.6 100
Malawi 3.8 2.2 26.5 67.5 100
Nigeria 4.5 3.4 27.5 64.7 100
Uganda 4.2 6.4 22.3 67.1 100
Mali 0.7 3.1 96.2 100
Tanzania 7.3 6.9 85.9 100
All 8.9 4.6 5.8 16.9 63.8 100
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Table A6. Decomposition of unconditional variation (% of total variation) in the number of
learning activities

Country Region | Community | Household | Residual Total
Burkina Faso 2.5 0.9 5.9 90.7 100
Ethiopia 11.1 17.0 21.3 50.6 100
Malawi 3.0 1.4 26.2 69.3 100
Nigeria 5.4 2.4 39.9 52.2 100
Uganda 0.9 10.4 21.3 67.4 100
Mali 2.0 2.5 95.4 100
Tanzania 9.3 9.2 81.4 100
All 13.9 3.3 55 22.2 55.1 100
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Table A7. Decomposition of unconditional variation (% of total variation) in the contacts
with teachers

Country Region | Community | Household | Residual Total

Burkina Faso 5.5 10.3 13.7 70.5 100
Malawi 1.9 4.6 20.7 72.8 100
Nigeria 1.4 0.0 22.9 75.7 100
Uganda 0.6 10.1 89.2 100
Mali 1.5 1.1 97.4 100
Tanzania 3.1 7.3 89.6 100
All 6.4 3.1 56 16.5 68.4 100
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Table A8. Decomposition of unconditional variation (% of total variation) in the number of
contacts with teachers

Country Region | Community | Household | Residual Total
Burkina Faso 4.2 9.7 16.6 69.4 100
Malawi 0.7 5.3 15.3 78.7 100
Nigeria 1.3 0.0 20.7 78.0 100
Uganda 0.6 10.2 89.3 100
Mali 1.4 1.9 96.7 100
Tanzania 2.7 13.8 83.5 100
All 5.6 15 2.1 13.6 77.2 100
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Table A9. Determinants of any learning activities aftelCOVID -19 school closuresconditional mixed
model

Burkina
PreCOVID-19 variables Faso Ethiopia Malawi Nigeria Uganda Mali Tanzania All
Headds age 0.001 0.002*** 0.002 0.000 0.002*** 0.003** 0.003** 0.002**+*
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.002) (0.000)
Head is female 0.043** 0.027* -0.024 -0.021 0.018 0.011 -0.002 0.006
(0.020) (0.016) (0.024) (0.024) (0.016) (0.050) (0.035) (0.008)
Head is employee 0.080*** 0.034* 0.016 0.033 -0.038 0.040 0.028 0.020*
(0.026) (0.019) (0.041) (0.040) (0.027) (0.048) (0.051) (0.012)
Head is selemployed 0.071*** 0.001 0.012 0.008 -0.010 0.061 0.023 0.017*
(0.020) (0.016) (0.033) (0.030) (0.020) (0.039) (0.043) (0.009)
Headbds education | eve
Primary 0.012 0.040** 0.046 0.091*** 0.110%** 0.017 0.066 0.052***
(0.019) (0.017) (0.039) (0.025) (0.026) (0.044) (0.045) (0.009)
Secondary incomplete -0.001 0.083*** 0.115*** 0.116%** 0.178*** 0.113** 0.117** 0.099***
(0.025) (0.022) (0.043) (0.042) (0.030) (0.052) (0.054) (0.012)
Secondary complete 0.001 0.121*+* 0.125** 0.122%+* 0.141%+* 0.187*+* 0.099 0.115%+*
(0.030) (0.024) (0.060) (0.027) (0.035) (0.048) (0.102) (0.013)
Postsecondary 0.015 0.109*** 0.312*** 0.134*** 0.264*** 0.262*** 0.161 0.154***
(0.033) (0.032) (0.066) (0.029) (0.035) (0.051) (0.099) (0.014)
Household composition
Number of members agedl@d 0.008** 0.014** -0.006 0.001 0.038*** 0.002 -0.001 0.011%**
(0.004) (0.005) (0.007) (0.004) (0.004) (0.007) (0.009) (0.002)
Number of members aged-238 0.001 0.018*** 0.017** -0.009 0.032%** 0.003 0.004 0.013***
(0.005) (0.006) (0.008) (0.007) (0.005) (0.010) (0.012) (0.003)
Number of members aged-B9 0.007 0.032%** 0.004 0.016* 0.022** 0.026** -0.028 0.015***
(0.007) (0.008) (0.014) (0.010) (0.010) (0.012) (0.020) (0.004)
Number of members aged 60 and older 0.008 0.005 -0.027 0.018 -0.027 0.008 -0.039 -0.008
(0.014) (0.019) (0.027) (0.020) (0.017) (0.025) (0.042) (0.008)
Household consumption quintiles
Q2 (second poorest) -0.005 0.049* -0.011 0.003 0.095*** 0.047 0.107* 0.047%*
(0.029) (0.029) (0.039) (0.032) (0.022) (0.060) (0.063) (0.012)
Q3 (middle quintile) 0.007 0.017 -0.028 0.050 0.114%* 0.111** 0.049 0.058***
(0.028) (0.029) (0.038) (0.032) (0.022) (0.056) (0.061) (0.012)
Q4 (second richest) 0.058** 0.062** 0.034 0.063* 0.184** 0.114** 0.033 0.100%***
(0.028) (0.029) (0.037) (0.034) (0.023) (0.056) (0.061) (0.013)
Q5 (richest) 0.101*** 0.109*+* 0.028 0.064* 0.217%+* 0.156*** 0.074 0.128*+*
(0.030) (0.030) (0.038) (0.036) (0.027) (0.058) (0.065) (0.013)
Urban 0.062%** 0.132%* 0.046 0.066*** 0.046** -0.018 0.030 0.066***
(0.019) (0.022) (0.028) (0.020) (0.018) (0.034) (0.035) (0.009)
Constant 0.433*** -0.124** -0.002 0.436*** 0.082 -0.014 0.518*** 0.177**
(0.053) (0.060) (0.076) (0.0712) (0.062) (0.098) (0.1112) (0.068)
N -1.783%*
asz (0.274)
o -2.568*** -2.117%*%  -2.902%*  -2.626%**  -2.611*** -19.807 -2.065** -2 435%**
asz (0.230) (0.227) (0.344) (0.323) (0.339) (0.000) (0.202) (0.104)
o -2.233*+* -2.029%**  -2.643** -2 585%*  .2.325%* .2 55Q*** -3.129* -2.251 %
(0.091) (0.064) (0.251) (0.212) (0.107) (0.452) (1.699) (0.044)
a2 -2.668*** -1.635%*  -1.619%*  -1.398** -1 573%* -1.618%*
(0.327) (0.030) (0.063) (0.033) (0.032) (0.017)
= -0.905*** -0.961**  -1.083**  -0.947**  -0.897***  -0.755**  -0.985**  -0.908***
as (0.013) (0.007) (0.021) (0.009) (0.007) (0.023) (0.034) (0.004)
Number of countries 7
Number of regions 13 11 31 6 6 11 30 108
Number of communities 532 446 239 475 655 398 372 3,117
Number of households 1,874 2,276 1,226 1,621 1,940 1,249 781 10,967
Number ofobservations 4,549 11,154 2,338 7,395 11,508 1,249 781 38,974
Loglikelihood -2528 -6189 -1125 -4362 -6984 -845.8 -362.2 -23649

Note: Standard errorarein parentheses$** p<0.01, ** p<0.05, * p<0.1 The reference groups d@ieh ead wi t hout any educ atthe«
poorest consumption quintile (for household consumption quintiles).
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Table A10. Determinants of number of learning activities aftelCOVID -19 school closuresconditional

mixed model
PreCOVID-19variables Burkina Faso Ethiopia Malawi Nigeria Uganda Mali Tanzania All
Headds age 0.003* 0.004*** 0.002 0.004 0.003** 0.003** 0.005 0.003***
(0.001) (0.001) (0.001) (0.004) (0.001) (0.002) (0.003) (0.001)
Head is female 0.001 0.025 -0.039 -0.147 0.043* 0.146** 0.022 -0.002
(0.040) (0.028) (0.028) (0.097) (0.025) (0.062) (0.068) (0.019)
Head is employee 0.166*** 0.024 0.033 0.225 -0.075* 0.123** 0.004 0.041
(0.052) (0.035) (0.048) (0.161) (0.043) (0.060) (0.095) (0.028)
Head isselfemployed 0.083** 0.006 0.018 0.021 -0.002 0.075 -0.028 0.019
(0.040) (0.028) (0.039) (0.118) (0.032) (0.049) (0.080) (0.021)
Headds education
Primary 0.095** 0.049* 0.053 0.088 0.110%** 0.000 0.109 0.070***
(0.039) (0.030) (0.047) (0.098) (0.040) (0.054) (0.085) (0.022)
Secondary incomplete -0.005 0.150%** 0.153%* 0.315* 0.230%*** 0.165** 0.252** 0.168***
(0.050) (0.039) (0.051) (0.167) (0.048) (0.065) (0.102) (0.028)
Secondary complete -0.016 0.196*** 0.159** 0.247** 0.180*** 0.275%** 0.346* 0.209***
(0.060) (0.042) (0.071) (0.109) (0.056) (0.060) (0.192) (0.030)
Postsecondary 0.032 0.257*** 0.374*** 0.278** 0.385*** 0.346*** 0.520*** 0.314***
(0.066) (0.058) (0.078) (0.117) (0.055) (0.064) (0.186) (0.033)
Householccomposition
Number of members agedi@d 0.015* 0.023*** 0.000 0.009 0.064*** 0.024*** 0.009 0.023***
(0.008) (0.008) (0.008) (0.018) (0.007) (0.008) (0.018) (0.005)
Number of members aged-238 0.021* 0.031%** 0.018* -0.010 0.055** 0.018 0.010 0.028***
(0.011) (0.010) (0.010) (0.027) (0.008) (0.012) (0.022) (0.006)
Number of members aged-B9 0.010 0.049*+* -0.004 0.071* 0.036** 0.019 0.042 0.030***
(0.014) (0.015) (0.017) (0.038) (0.016) (0.015) (0.038) (0.009)
Number ofmembers aged 60 and
older -0.004 -0.013 -0.035 -0.014 -0.017 0.022 -0.057 -0.018
(0.029) (0.033) (0.032) (0.079) (0.028) (0.031) (0.078) (0.018)
Household consumption quintiles
Q2 (second poorest) 0.059 0.073 -0.008 -0.088 0.120%** -0.045 0.259** 0.047
(0.058) (0.051) (0.045) (0.128) (0.034) (0.075) (0.125) (0.029)
Q3 (middle quintile) 0.064 0.051 -0.029 0.135 0.159%* 0.041 0.102 0.099%***
(0.056) (0.051) (0.044) (0.129) (0.035) (0.069) (0.119) (0.029)
Q4 (second richest) 0.189%** 0.095* 0.049 0.235* 0.277** 0.067 0.132 0.182%**
(0.055) (0.051) (0.043) (0.135) (0.036) (0.0712) (0.118) (0.030)
Q5 (richest) 0.285*** 0.195%* 0.032 0.278* 0.423%** 0.107 0.150 0.262%**
(0.058) (0.053) (0.045) (0.144) (0.042) (0.073) (0.125) (0.031)
Urban 0.095%** 0.238*** 0.059* 0.140* 0.119%* -0.048 0.063 0.143**
(0.034) (0.042) (0.032) (0.079) (0.030) (0.044) (0.072) (0.020)
Constant 0.360*** -0.311%* -0.034 0.333 0.079 -0.157 0.220 0.044
(0.103) (0.108) (0.090) (0.288) (0.093) (0.124) (0.211) (0.160)
N -0.929%**
ar (0.276)
o -2.183*** -1.511%*+* -2.899*** -1.114% -2.430%+* -3.275%+* -1.392%+* -1.734%x
aE (0.248) (0.228) (0.378) (0.314) (0.413) (0.683) (0.197) (0.100)
ag -3.346* -1.274%+* -2.651*** -1.514% -1.710 % -2.294 %+ -1.529%*** -1.491 %+
(1.911) (0.053) (0.319) (0.378) (0.089) (0.357) (0.231) (0.051)
a i -1.897*** -1.082*** -1.464*** 0.076*** -1.147%* -0.671%+*
(0.342) (0.029) (0.065) (0.028) (0.033) (0.014)
N -0.320%** -0.605*** -0.904*** 0.224** -0.429%** -0.537%* -0.533*** -0.207***
as (0.018) (0.009) (0.021) (0.010) (0.007) (0.022) (0.039) (0.004)
Number of countries 7
Number of regions 13 11 31 6 6 11 30 108
Number of communities 529 444 239 475 655 398 327 3,067
Number of households 1,844 2,068 1,226 1,614 1,940 1,249 594 10,535
Number of observations 3,208 8,397 2,338 6,549 11,508 1,249 594 33,843
Logrlikelihood -3605 -8021 -1525 -11881 -12361 -1121 -578.3 -45490
Note: Standard errorarein parentheseg** p<0.01, ** p<0.05,*p<0.1 The reference groups are head without

consumption quintile (for household consumption quintiles).
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