
DISCUSSION PAPER SERIES

IZA DP No. 11212

Jan Bietenbeck
Sanna Ericsson
Fredrick M. Wamalwa

Preschool Attendance, School Progression, 
and Cognitive Skills in East Africa

DECEMBER 2017



Any opinions expressed in this paper are those of the author(s) and not those of IZA. Research published in this series may 
include views on policy, but IZA takes no institutional policy positions. The IZA research network is committed to the IZA 
Guiding Principles of Research Integrity.
The IZA Institute of Labor Economics is an independent economic research institute that conducts research in labor economics 
and offers evidence-based policy advice on labor market issues. Supported by the Deutsche Post Foundation, IZA runs the 
world’s largest network of economists, whose research aims to provide answers to the global labor market challenges of our 
time. Our key objective is to build bridges between academic research, policymakers and society.
IZA Discussion Papers often represent preliminary work and are circulated to encourage discussion. Citation of such a paper 
should account for its provisional character. A revised version may be available directly from the author.

Schaumburg-Lippe-Straße 5–9
53113 Bonn, Germany

Phone: +49-228-3894-0
Email: publications@iza.org www.iza.org

IZA – Institute of Labor Economics

DISCUSSION PAPER SERIES

IZA DP No. 11212

Preschool Attendance, School Progression, 
and Cognitive Skills in East Africa

DECEMBER 2017

Jan Bietenbeck
Lund University, DIW Berlin and IZA

Sanna Ericsson
Lund University

Fredrick M. Wamalwa
University of Cape Town



ABSTRACT

IZA DP No. 11212 DECEMBER 2017

Preschool Attendance, School Progression, 
and Cognitive Skills in East Africa*

We study the effects of preschool attendance on children’s school progression and cognitive 

skills in Kenya and Tanzania. Our analysis uses novel data from large-scale household surveys 

of children’s literacy and numeracy skills, which also collect retrospective information on 

preschool attendance. Against the backdrop of a large expansion of pre-primary education, 

our regressions identify the impacts from within-household differences, controlling for a 

variety of child-specific covariates. In both countries, children who go to preschool tend 

to enroll in primary school late, and thus fall behind in terms of grades completed at early 

ages. However, once in school, they progress through grades faster and at ages 13-16 have 

completed about one and a half more months of schooling than their same-aged peers 

who did not attend preschool. They also score around 0.10 standard deviations higher on 

standardized cognitive tests, showing that there are important longer-term benefits from 

preschool in Kenya and Tanzania.
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1. Introduction

School enrollment in Sub-Saharan Africa has increased substantially

over the past two decades. However, many students fall behind the cur-

riculum early on, and grade repetition and early dropout are widespread

(UNESCO, 2012). Students also learn remarkably little in school: for ex-

ample, only one in five third-grade students in East Africa has second-

grade literacy and numeracy skills, and less than one third of sixth-grade

students in Southern and Eastern Africa can solve a simple subtraction

problem (Uwezo, 2015; Bietenbeck, Piopiunik, and Wiederhold, 2017).

One possible reason why students in these countries perform so poorly

is that they enter school unprepared. Specifically, to the extent that early

and later learning are complementary (Cunha and Heckman, 2007), a lack

of education before starting school reduces children’s efficiency in learning

once they arrive there. High-quality preschool programs which prepare

children for school are therefore often seen as a promising way to enhance

learning outcomes (e.g. World Bank, 2018). In Sub-Saharan Africa, pre-

primary education has been expanding rapidly, with the gross enrollment

ratio doubling from 11% to 22% between 2000 and 2014.1 Whether pres-

chools are actually effective at boosting student outcomes in this context

is unclear, however, because rigorous empirical evidence is still scarce.

In this paper, we study the effects of preschool attendance on child-

ren’s school progression and cognitive skills in Kenya and Tanzania. Our

empirical analysis draws on data from Uwezo, which conducts nationally re-

presentative household surveys of school-age children’s education and their

literacy and numeracy skills. The surveys also collect retrospective infor-

mation on preschool attendance, which we can relate to current outcomes

of respondents up to 16 years of age. Our investigation focuses on two

main outcomes: the highest grade of school completed and a cognitive test

score, which summarizes a child’s performance on the standardized literacy

and numeracy tests. The data contain information on these measures for

more than half a million children across the two countries, independently

of whether they are currently enrolled in school or not.

1These figures come from the World Bank’s World Development Indicators and can
be accessed here: https://data.worldbank.org/indicator/SE.PRE.ENRR.
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Our regressions compare the outcomes of children of the same age who

did and did not attend preschool. For identification, we rely on within-

household differences, thereby controlling for all determinants of outcomes

and attendance that vary across families.2 We argue that the leftover va-

riation between siblings is likely due to changes in the local availability

of preschools, which came about because of a large expansion of the pre-

primary sector during our study period. In support of this claim, we show

that even within households, children in later cohorts are much more likely

to have attended preschool. To mitigate any remaining concerns about

endogenous selection, the regressions control for a variety of predetermi-

ned characteristics that vary between siblings. Finally, we also show that

children who attended preschool do not differentially benefit from other

educational inputs such as private tutoring, suggesting that our estimates

are not driven by unobserved child-specific investments.

The impact of preschool attendance on school progression follows an

interesting dynamic pattern. In both Kenya and Tanzania, children often

enroll in preschool late and only proceed to primary school once they finis-

hed it. At early ages, these children have therefore completed fewer school

grades than their same-aged peers who did not attend preschool. However,

we find that once enrolled in primary school, children who attended pres-

chool progress through grades faster and eventually overtake their peers.

Thus, at ages 13-16, they have accumulated about one and a half more

months of schooling in both countries.

The results for cognitive test scores similarly show that children who

went to preschool outperform their peers in the long run. In Kenya, this

effect fades in at early ages and soon stabilizes at a gain of 0.12 standard

deviations (SD). In Tanzania, in contrast, an initial gain of 0.11 SD fades

out slightly to 0.08 SD at ages 13-16. All these estimates are robust to

a variety of sensitivity checks, and we show that they are unlikely to be

driven by systematic recall error in the retrospectively reported preschool

variable. Overall, our findings demonstrate that there are important longer-

2Similar strategies have been used by Currie and Thomas (1995), Garces, Thomas,
and Currie (2002), and Deming (2009) to estimate the impacts of the Head Start program
in the United States, and by Berlinski, Galiani, and Manacorda (2008) to estimate the
effects of preschool in Uruguay.
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term gains from preschool attendance in Kenya and Tanzania.

Our paper contributes to a small literature on the impacts of pres-

chool education on children’s outcomes in developing countries, which has

mostly focused on Latin America and Asia. Using retrospective data on

preschool enrollment and the same within-household estimator as we do,

Berlinski, Galiani, and Manacorda (2008) find that Uruguayan children

who attended preschool accumulate 0.8 more years of education by age

15. Similarly, Behrman, Cheng, and Todd (2004) and Berlinski, Galiani,

and Gertler (2009) document positive short-term effects of preschool atten-

dance on children’s cognitive skills in Bolivia and Argentina, respectively.

In contrast, a randomized evaluation of a preschool construction program

in Cambodia found negative short-term impacts on test scores of targe-

ted children, a result that is partly explained by a shift from underage

enrollment in primary school to enrollment in preschool (Bouguen et al.,

2017).

To the best of our knowledge, the only other rigorous study of pres-

chool effects in Sub-Saharan Africa is the paper by Martinez, Naudeau,

and Pereira (2013), who report on an experimental evaluation of a model

preschool program in the Gaza province of Mozambique. The authors find

that two years after the start of the program, children were more likely to

be enrolled in primary school and had higher cognitive and socio-emotional

skills. In contrast to this small-scale evaluation, our study uses nationally

representative data on preschool attendance and learning outcomes from

two countries. Moreover, unlike most of the previous literature, we are able

to examine the longer-term effects of preschool attendance.

2. Institutional background

2.1. Preschools in Kenya

Pre-primary education in Kenya comprises three grades: baby class

(ages 3-4), nursery (ages 4-5), and pre-unit (ages 5-6). Attendance is not

compulsory, but a large and rising share of children does enroll in preschool.

For example, whereas 79% of the cohort born in 1997 attended preschool,
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the corresponding figure for the 2004 cohort is 83%.3 In practice, child-

ren often start pre-primary education late, with some enrolling even after

they have reached the official school entry age of 6 years. This behavior is

explained by the fact that many parents see preschool as an integral part

of children’s education, and therefore prefer them to complete it before

proceeding to primary school (Bidwell, Parry, and Watine, 2013). Finally,

children who do not go to preschool typically stay home to help with hou-

sehold chores, with some five-year olds enrolling in primary school early.

There are two broad types of preschools in Kenya. First, public pres-

chools are run by the government and are usually attached to a primary

school. In rural areas, these preschools are often the only available option.

Second, private preschools are owned and run by a variety of providers, in-

cluding non-governmental and faith-based organizations, community-based

associations, and private-for-profit agents. They comprise a diverse range

of institutions, including: (a) highly unregulated and unregistered non-

formal preschools, which are mainly located in informal urban settlements;

(b) formal private preschool academies in middle and high-income areas;

and (c) a small number of exclusive private preschools catering to very high-

income households. All preschools (both public and private) charge tuition

fees, which vary widely depending on the type of institution attended, with

non-formal private preschools charging the lowest fees.4

Unlike in many European countries and the United States, where pre-

primary education for younger children typically focuses on play, preschool

studies in Kenya are highly academic: students sit at desks and listen to the

teacher teach in a classroom-like setting. Curricula, while not standardized,

tend to emphasize the learning of basic numeracy and literacy skills via

memorization and recitation. In contrast, only little attention is paid to the

development of socio-emotional skills (Bidwell, Parry, and Watine, 2013).

3All enrollment statistics in this section are based on data from the Uwezo surveys,
which we describe in detail below. Here, we focus on cohorts observed when they are at
least 10 years old in order to account for late enrollment in preschool.

4For households in informal urban settlements, non-formal private pre-schools are
sometimes the only option available (Piper, Zuilkowski, and Mugenda, 2014). For over-
views of the institutional landscape in Kenyan education, see Tooley, Dixon, and Stan-
field (2008), Heyneman and Stern (2014), and Edwards Jr., Klees, and Wildish (2015).
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2.2. Preschool in Tanzania

In Tanzania, children attend preschool for up to two years before en-

tering primary school at age 7, although late enrollment is quite common.

Preschool is not compulsory but increasingly popular, with the attendance

rate rising from 61% to 69% for the cohorts born in 1995 and 2004, respecti-

vely. This rise is spurred by the Tanzanian government, whose expansion

strategy has been to attach pre-primary classrooms to existing primary

schools. Due to limited funding, however, most of these classroom are

under-resourced and overcrowded, with the average student-to-teacher ra-

tio being 100:1 in 2011 (World Bank, 2012).

Unlike in Kenya, private preschools serve only a very small fraction of

children in Tanzania. Public preschools are subsidized by the government,

but they do charge varying tuition fees. In contrast to the situation in Ke-

nya, there is an official government preschool curriculum, which emphasizes

the development of both cognitive and socio-emotional skills. In practice,

however, preschool teachers often have little or no knowledge of the official

curriculum and tend to focus on formal instruction in basic literacy and

numeracy (Mligo, 2016).

3. Data

3.1. The Uwezo surveys

The Uwezo initiative has been conducting large-scale assessments of

school-age children’s literacy and numeracy skills in Kenya, Tanzania, and

Uganda since 2009. The assessments are administered as part of repeated

cross-sectional household surveys, which are representative at the district

level. An important advantage of this design is that skills are measured also

for children who are currently not enrolled in school. The surveys collect

information from children aged 6-16 (7-16 in Tanzania) on their current

enrollment and highest grade completed as well as on a variety of child

and household characteristics. Crucially for our purposes, in recent waves,

respondents were also asked whether they ever attended preschool.5

5In Uganda, the only nationally representative Uwezo survey which asked about
preschool attendance was conducted in 2013. Unfortunately, information on this key
variable is missing for 49% of the respondents in this wave. We therefore decided to
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The literacy and numeracy assessments measure core competencies that

children should have achieved after two years of schooling according to the

national curriculum. Literacy tests in both English and Swahili assess the

following four competencies in order of rising difficulty: (1) recognition of

letters, (2) recognition of words, (3) reading a paragraph, and (4) reading

a short story. Numeracy tests measure the following six competencies in

order of rising difficulty: (1) counting, (2) recognition of numbers, (3) rank

ordering of numbers, (4) addition, (5) subtraction, and (6) multiplication.

A student’s score on each test equals the highest competency level achie-

ved, with a zero indicating that she did not even master the simplest skill

assessed. Previous analyses of Uwezo data have shown that a large propor-

tion of students even in higher grades does not master these second-grade

competencies (Jones et al., 2014; Uwezo, 2015).

3.2. Variable definitions

The key explanatory variable in our regressions is an indicator for whet-

her a child has attended preschool or not. This variable is based on retro-

spectively reported information, which has the major advantage that we

can estimate longer-term impacts by relating it to current outcomes. A po-

tential concern with retrospective data is that it may be contaminated by

recall error; specifically, if such recall error systematically depends on pres-

chool attendance, this could lead to bias in our estimates (Garces, Thomas,

and Currie, 2002). We therefore show in a robustness check that systematic

recall error is unlikely to drive our results. For a subsample of children, we

also observe for how many years they attended preschool. Later on, we use

this information to estimate effects at the intensive margin.

Our empirical analysis focuses on two main outcomes: the highest school

grade completed and a cognitive test score. We observe the highest grade

completed both for children who are currently enrolled in school and for

those who dropped out, with children who are still in preschool coded

as having zero grades completed. Because all our regressions include age

dummies, this variable is essentially a measure of school progression. We

construct the cognitive test score by first standardizing the literacy (both

exclude Uganda from the analysis.
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English and Swahili) and numeracy scores by country, Uwezo survey wave,

and age to have mean zero and standard deviation one. In a second step,

we then average these standardized scores for each student and standardize

the resulting composite cognitive score again.

The control variables include a variety of socio-demographic characteris-

tics, such as age and gender, mother’s education, and an index of household

wealth. Moreover, we construct two proxies for early-life economic condi-

tions at the district level from external data sources. The first proxy is the

log of average night light density, which has been shown to be a good me-

asure of economic activity (Henderson, Storeygard, and Weil, 2012). The

second proxy consists of two separate dummies for positive and negative

rainfall shocks, defined as rainfall above the 80th percentile and below the

20th percentile of the long-term district mean, respectively. Rainfall shocks

have been used widely as a measure of income shocks in rural economies;

see Shah and Steinberg (2017) for a recent example. In order to allow for

differential impacts of economic conditions at different ages, we compute

our two proxies separately at each age before school entry (ages 0-5 in

Kenya and ages 0-6 in Tanzania) for each child. In the Data Appendix,

we provide many more details on the construction of these and all other

variables used in the empirical analysis.

3.3. Sample selection and descriptive statistics

We use data from all available waves of the Uwezo surveys with informa-

tion on preschool attendance; these are the 2013 and 2014 waves in Kenya

and the four waves conducted between 2011 and 2014 in Tanzania. We

restrict our attention to children aged 7/8 and above in Kenya/Tanzania

because some younger children were still of preschool age at the time of

the survey. In order to ensure that we focus on comparable siblings in

our within-household analysis, we also drop from the sample any children

who report never to have enrolled in preschool or school.6 Our final sam-

ple comprises more than 500,000 children with information on preschool

attendance and the two main outcomes described above. Table 1 reports

6Children of school age who have never enrolled in preschool or school include, for
example, children with disabilities. Not surprisingly, if we include these children in our
sample, the estimated returns to preschool are substantially higher.
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descriptive statistics for this sample separately for Kenya and Tanzania.

4. Empirical strategy

4.1. Addressing selection bias

The main challenge in identifying the causal effects of preschool at-

tendance on later outcomes is that selection into pre-primary education is

likely non-random. For example, more educated parents may have a stron-

ger preference for preschool education while also fostering their children’s

learning in other ways. In this case, a simple regression that does not

control for this selection would yield estimates that are biased upward. To

address this challenge, we follow a strand of previous literature (Currie and

Thomas, 1995; Garces, Thomas, and Currie, 2002; Berlinski, Galiani, and

Manacorda, 2008; Deming, 2009) and estimate models with household fixed

effects, thus holding constant all determinants of preschool attendance and

outcomes that do not vary between siblings:

Yij = α + βPREij ×AGEij + γAGEij + δXij + ηj + εij. (1)

Here, i indexes individuals and j indexes households, Yij is the highest

grade completed or cognitive test score, PREij is the indicator for whether

the child has attended preschool, and AGEij is a series of age dummies.

Xij is a vector of controls that include cohort effects and their interaction

with age, dummies for birth order and their interaction with gender, and

all the socio-demographic characteristics and early-life economic conditions

shown in Table 1. By interacting PREij with AGEij, we allow the effects

of preschool attendance to vary by age; in practice, in order to avoid clut-

tering the tables, we report estimates from specifications in which PREij

is interacted with indicators for three age groups instead.

The regression in equation 1 identifies the causal effect of preschool

attendance under the assumption that among siblings, selection into pres-

chool is uncorrelated with any other determinants of the outcome. While

comparatively weak, this assumption might be violated for several reasons,

two of which are particularly salient. First, given that pre-primary edu-

cation is costly, household income shocks around preschool age may be
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driving siblings’ differential enrollment. Because such income shocks in-

fluence longer-term educational success also in other ways (e.g. Shah and

Steinberg, 2017), this might introduce bias into our estimates. We ad-

dress this concern by including detailed controls for early-life economic

conditions in our regressions. Second, siblings who attend preschool may

differentially benefit also from further, unobserved educational inputs, for

example due to parental favoritism. To mitigate this concern, we show in a

robustness check that preschool attendance is not predictive of other costly

investments such as private tutoring.

4.2. Sources of between-sibling variation in preschool attendance

Which factors drive the remaining between-sibling variation in preschool

attendance after controlling for income shocks and parental favoritism? We

investigate this question in Table 2, which reports results of regressions of

the indicator for preschool attendance on the control variables. Columns 1

and 3 show estimates from a specification without household fixed effects

for Kenya and Tanzania, respectively. In both countries, children of edu-

cated mothers and from richer households are more likely to have attended

preschool, which points to the importance of controlling for between-family

differences in our main specifications. Columns 2 and 4 show that once

household fixed effects are included in the regressions, most of the varia-

bles that still vary between siblings are no longer predictive of preschool

attendance, including the proxies for early-life economic conditions.7

The lower part of Table 2 reports the coefficients on the cohort effects.

There is a marked and nearly monotonic trend in both countries, with co-

horts born in later years being significantly more likely to have attended

preschool. This trend is particularly strong in Tanzania, where attendance

rates at baseline were much lower (see Section 2), and it survives even when

household fixed effects are included in the regressions. These estimates sug-

7To avoid cluttering, rather than separate dummies for early-life economic condi-
tions at each age, specifications in Table 2 simply include the number of positive and
negative rainfall shocks and the average log night lights before school entry. Results are
qualitatively similar if we include the full set of dummies instead; in particular, early-life
economic conditions appear to be largely orthogonal to preschool attendance. Notably,
this is not due to poor measurement, as these variables are highly predictive of our two
main outcomes (results available upon request).
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gest that the expansion of pre-primary education during our study period

led to differences in preschool availability between siblings, which in turn

are responsible for differences in attendance. As long as these changes in

availability are unrelated to changes in other determinants of educational

outcomes, this implies that we identify the true causal effects of preschool

attendance in the analysis below.8

5. Results

5.1. Preschool attendance and school progression

Table 3 reports estimates of the effect of preschool attendance on highest

grade completed for three age groups: up to 9 years old, 10-12 years old,

and 13-16 years old. Panel A presents the results for Kenya, while panel B

presents the results for Tanzania. Regressions in this and all other tables

in the paper are weighted using the sampling weights provided with the

Uwezo data, and standard errors are clustered at the district level.

Column 1 shows estimates of a parsimonious specification which only

controls for age, cohort, and district fixed effects. Due to the frequent late

enrollment in pre-primary and subsequently primary education, children

who attend preschool initially have fewer grades completed than their peers

who directly go to primary school. However, these children also progress

through grades at a faster pace and eventually overtake their peers: at ages

13-16, children who attended preschool have completed 0.19 and 0.32 more

grades in Kenya and Tanzania, respectively.

As discussed above, the results in column 1 are unlikely to reflect the

causal impact of preschool attendance due to selection bias. As an in-

termediate step to mitigate this problem, we successively add controls for

socio-demographic characteristics and early-life economic conditions to the

regressions. Consistent with the idea of positive selection into pre-primary

education, controlling for socio-demographic characteristics reduces the

coefficients compared to column 1; in particular, the initial disadvantage

from preschool attendance is now greater and the long-term benefits are

8Ideally, we would like to further investigate this hypothesis using data on preschool
openings by district and year. Unfortunately, however, such data do not appear to exist.
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smaller (column 2). Instead, in line with the conclusion above that early-

life economic conditions are largely orthogonal to preschool attendance,

controlling for them changes the coefficients only slightly (column 3).

Column 4 presents estimates from our preferred specification, which

includes household fixed effects. Compared to the previous columns, the

long-term benefits of preschool attendance are now further reduced, alt-

hough still economically and statistically significant: in both countries,

children who went to preschool accumulate about one and a half additio-

nal months (0.12 grades) of schooling by ages 13-16.9 Panel A of Figure 1

plots estimates from regressions in which the effect of preschool attendance

is allowed to differ at each age rather than at age groups. Beyond confir-

ming the results in column 4 of Table 3, the plots show that the impact of

preschool on grades completed rises almost monotonically with age.

An interesting question is whether children who attended preschool ca-

tch up with their peers because they skip more or repeat fewer grades while

in school, or because they are less likely to drop out of school (recall that

we measure the highest grade completed also for children who are no longer

enrolled). We investigate this issue in column 1 of Appendix Table 1, which

presents estimates from a regression of an indicator for having dropped out

on preschool attendance. The results indicate that children who enrolled in

pre-primary education are indeed less likely to drop out, especially at hig-

her ages. Thus, lower dropout is partly underlying the gains in the number

of grades completed shown in Table 3.10

9There are at least four explanations why the estimated long-term benefits of pres-
chool attendance in column 4 are smaller than in the previous columns. First, unobser-
ved household characteristics might bias the coefficients in the previous columns upward.
Second, attenuation bias due to measurement error in attendance is aggravated in the
between-sibling specification. Third, the inclusion of household fixed effects nets out
any positive sibling spillovers. Fourth, the effects in column 4 are identified only from
households with “within” variation, which might differ from those in the full sample.
Investigating this last possibility, we found that households with both attending and
non-attending children were larger, poorer, and more likely to be located in a rural
area. However, when we restricted the sample to these households only, the inclusion of
household fixed effects similarly led to a decline in the estimated long-term benefits of
preschool. Later on, we also show that impacts do not differ between poorer and richer
households. Together, this suggests that identification based on a different sample is
not driving the change in coefficients between columns 3 and 4 of Table 3.

10Unfortunately, the Uwezo data do not contain information on school starting age
and grade repetition, which prevents us from fully disentangling the mechanisms behind
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5.2. Preschool attendance and cognitive test scores

Table 4 reports estimates of the effect of preschool attendance on cog-

nitive test scores. Column 1 again shows results from a specification with

only basic controls. In Kenya, children who attend preschool have a small

advantage over their peers during the early ages, and this advantage grows

to a sizable 0.1 SD for the two later age groups. In contrast, in Tanzania,

children with pre-primary education outperform their peers by 0.26 SD al-

ready early on, but this difference decreases to 0.22 SD for the oldest age

group of 13-16 year-old children.

In columns 2-4, we successively add our control variables and household

fixed effects. In Kenya, the estimates change only little with the inclusion

of these variables. In contrast, the coefficients in Tanzania are substantially

reduced, with the impact for the oldest age group now estimated at 0.08

SD. Panel B of Figure 1 plots estimates of specifications in which the effect

of preschool attendance is allowed to differ at each age. The plots confirm

the patterns of a fade-in and later stabilization of the preschool impact in

Kenya, and the initial positive effect that fades out slightly in Tanzania.

Finally, columns 2-4 of Appendix Table 1 report results from regressions of

the individual numeracy, English, and Swahili scores which are very similar

to the ones for the summary cognitive test score.

Taken together, the results in Tables 3 and 4 show an interesting pat-

tern of how preschool attendance impacts learning outcomes across age

groups. In both Kenya and Tanzania, students who enroll in pre-primary

education tend to start primary school later than their peers, but they

eventually catch up and at later ages even outperform them in terms of

grades completed. This higher attainment is accompanied by substantial

gains in cognitive skills, which materialize early on, especially in Tanza-

nia. Overall, there are thus important long-term benefits from preschool

attendance for children’s educational outcomes.

the catch-up of children who attended preschool. In Appendix Table 1, note that for
the younger two age groups, dropout rates are very low and the estimated coefficients
from the linear probability model sometimes exceed the outcome mean. Addressing this
issue, we confirmed that probit models and a simple comparison of means also suggest
that children who attended preschool are less likely to drop out of school.
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5.3. Heterogeneity

We now explore the heterogeneity of the preschool impacts along se-

veral dimensions. First, the indicator for having attended preschool used

in the regressions so far does not distinguish between different lengths of

attendance. Instead, Figure 2 plots estimates from specifications in which

this indicator is replaced by separate dummies for having attended pres-

chool for 1, 2, or 3 years. Panel A shows that in both countries, children

who attend preschool for longer are initially further behind their peers in

terms of grades completed, likely because they start school later. However,

these children also catch up faster and at ages 13-16, there is no longer

any significant difference between children with different lengths of atten-

dance.11 Panel B shows that in terms of test scores, there appears to be

comparatively little heterogeneity by length of attendance; note, however,

that the confidence intervals in these regressions are substantially larger.

Second, we examine whether preschool impacts differ by the characte-

ristics of children or households. Figure 3 plots estimates from regressions

in which the indicator for preschool attendance is interacted with a gender

dummy. While the results suggest that girls profit slightly more from pre-

primary education, this difference is never statistically significant. Figure 4

plots estimates from specifications that allow the coefficient on attendance

to vary with household wealth, which reveal no consistent differences in

impacts between richer and poorer households. Finally, in unreported re-

gressions, we also examined whether preschool impacts differ by mother’s

education and rural versus urban location, but similarly found no consistent

differences between groups (results are available upon request).

5.4. Robustness

In this subsection, we address several potential concerns regarding the

interpretation of our results. First, we argue above that the between-sibling

variation in preschool attendance is likely due to changes in availability,

which came about because of the expansion of the pre-primary sector during

11The effect sizes for Tanzania in Figure 2 differ somewhat from those reported in
Table 3. The reason is that the sample now excludes the 2011 and 2012 waves of the
Uwezo surveys, which do not contain information on length of preschool attendance.
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our study period. One might worry, however, that this variation instead re-

flects child-specific investments which are correlated with unobservables. If

this is indeed the case, one can reasonably expect that families differentially

invest in children who are sent to preschool also in other ways. We test this

hypothesis by examining whether children who attended preschool are more

likely to benefit from two other costly investments observed in our data:

private after-school tutoring and enrollment in private school.12 Columns

1 and 2 of Table 5 show that in regressions with indicators for receiving

these investments as outcomes, the coefficients on preschool attendance are

always close to zero and very precisely estimated. This suggests that dif-

ferential investments based on unobservable child characteristics are not

driving our results.

Second, another potential worry is that our results are driven by siblings

who are very different in age, and who thus grew up under very distinct

circumstances. To alleviate this concern, in columns 3 and 4 of Table 5,

we show that estimates are very similar when the sample is restricted to

families in which all children are born at most 5 years apart. Similarly,

columns 5 and 6 of Table 5 report results from regressions in which the

sample is restricted to sibling pairs only. While this restriction reduces the

number of observations substantially, the estimates are largely unchanged.

Finally, we address the concern that our results are affected by recall

error in the retrospectively reported preschool variable. Of course, if such

recall error exists but is unrelated to preschool attendance, this will simply

bias our estimates towards zero. Thus, it introduces bias only if it sys-

tematically varies between siblings who did and did not attend preschool.

We tackle this issue by taking advantage of the repeated cross-sectional

nature of our data, which lets us follow cohorts over time. Table 6 reports

the fraction of children in each cohort reporting to have attended preschool

separately for each wave in our data.13 For the vast majority of cohorts,

12See Wamalwa and Burns (2017) for an analysis of private school effectiveness in
Kenya using the Uwezo survey data.

13For this exercise, we focus on a comparable sample of districts that were visited
in all waves of the Uwezo surveys. We disregard the 2014 wave in Tanzania because
only a small subsample of districts were included in that year’s survey. In the raw
data, we observe level shifts in preschool attendance rates for all cohorts between some
of the waves, likely because the question asking about preschool attendance changed.
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these fractions do not change substantially between waves, suggesting that

systematic recall error does not bias our estimates.

6. Conclusion

Most children in Sub-Saharan Africa enroll in school nowadays, but

they are learning remarkably little there. One possible reason is that they

enter school unprepared, which makes preschool programs that aim to get

children ready for school a promising way to improve learning outcomes.

While such pre-primary education is increasingly common in the region,

very little is known about its effectiveness.

In this paper, we provide some of the first evidence of preschool impacts

on learning outcomes in Sub-Saharan African, and in developing countries

more generally. We use data from large-scale surveys of children’s educa-

tional attainment and cognitive skills in Kenya and Tanzania, which also

collect retrospective information on preschool attendance. Our analysis

compares the highest grade completed and cognitive skills, given age, of

siblings who did and did not attend preschool. This strategy allows us

to control for any determinants of pre-primary enrollment and outcomes

that do not vary within households. We provide evidence that the leftover

between-sibling variation in attendance is due to changes in availability,

which came about because of a large expansion of pre-primary education

during our study period.

The results show that preschool attendance leads to important long-

term benefits for children: at ages 13-16, they have completed about one

and a half more months of schooling, and they outperform their peers on

cognitive tests by 0.12 SD and 0.08 SD in Kenya and Tanzania, respectively.

These gains, especially in terms of grades completed, materialize relatively

late because children who attend preschool tend to enter primary school

late and thus fall behind early on. While we can only speculate on the me-

chanisms behind these findings, the most likely explanation is that children

learn basic cognitive or behavioral skills in preschool, which help them le-

In Table 6, we therefore report regression-adjusted attendance rates after taking out
wave fixed effects. Note that level shifts in preschool attendance do not influence our
within-household results, which use variation within survey waves.
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arn more effectively in primary school. Overall, our analysis shows that

increasing access to pre-primary education can be an effective instrument

to improve learning outcomes in Sub-Saharan Africa.
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Figure 1

Age-speci�c impacts of preschool attendance
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Notes: The �gure shows estimates of age-speci�c impacts of preschool attendance on the highest grade completed
(panel A) and the cognitive test score (panel B). Panel A plots coe�cient estimates and 95% con�dence intervals
from variations of the speci�cations in column 4 of Table 3 in which the indicator for preschool attendance is
interacted with individual age dummies rather than age-group dummies. Panel B plots coe�cient estimates and
95% con�dence intervals from variations of the speci�cations in column 4 of Table 4 in which the indicator for
preschool attendance is interacted with individual age dummies rather than age-group dummies.



Figure 2

Heterogeneity by years of preschool attended
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Notes: The �gure shows estimates from regressions which probe for heterogeneity of the impact of preschool
attendance by length of attendance. Panel A plots coe�cient estimates and 95% con�dence intervals from
variations of the speci�cations in column 4 of Table 3 in which the indicator for preschool attendance is replaced
with separate indicators for having attended 1, 2, and 3 years of preschool. Panel B plots coe�cient estimates
and 95% con�dence intervals from variations of the speci�cations in column 4 of Table 4 in which the indicator
for preschool attendance is replaced with separate indicators for having attended 1, 2, and 3 years of preschool.
Years of attendance are only observed in the 2013 and 2014 waves of Uwezo, meaning that the 2011 and 2012
waves for Tanzania are dropped from the sample for this analysis.



Figure 3

Heterogeneity by gender
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Notes: The �gure shows estimates from regressions which probe for heterogeneity of the impact of preschool
attendance by child gender. Panel A plots coe�cient estimates and 95% con�dence intervals from variations
of the speci�cations in column 4 of Table 3 in which the indicator for preschool attendance is interacted with
a dummy for female. Panel B plots coe�cient estimates and 95% con�dence intervals from variations of the
speci�cations in column 4 of Table 4 in which the indicator for preschool attendance is interacted with a dummy
for female. Plots show the overall e�ects for boys and girls.



Figure 4

Heterogeneity by household wealth
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Notes: The �gure shows estimates from regressions which probe for heterogeneity of the impact of preschool
attendance by household wealth. Panel A plots coe�cient estimates and 95% con�dence intervals from variations
of the speci�cations in column 4 of Table 3 in which the indicator for preschool attendance is interacted with
a dummy household wealth above the country median. Panel B plots coe�cient estimates and 95% con�dence
intervals from variations of the speci�cations in column 4 of Table 4 in which the indicator for preschool attendance
is interacted with a dummy household wealth above the country median. Plots show the overall e�ects for below-
median-wealth and above-median-wealth households.



Table 1

Summary statistics

Kenya Tanzania

Socio-demographic characteristics

Age 11.08 11.72

(2.77) (2.46)

Female 0.49 0.50

(0.50) (0.50)

Mother's education

None 0.17 0.19

(0.37) (0.39)

Some primary or more 0.83 0.81

(0.37) (0.39)

No. of children in household 3.09 2.47

(1.55) (1.26)

Household wealth index 0.00 0.00

(1.00) (1.00)

Rural location 0.67 0.78

(0.47) (0.41)

Early-life economic conditions

No. of negative rainfall shocks 1.44 1.87

(0.85) (0.87)

No. of positive rainfall shocks 1.10 1.27

(0.79) (0.72)

Log night light density -1.44 -2.39

(2.32) (2.29)

Preschool attendance

Attended preschool 0.85 0.62

(0.36) (0.48)

Years of preschool 1.79 0.67

(1.08) (0.75)

Outcomes

Highest grade completed 3.67 3.45

(2.49) (2.28)

Cognitive test score 0.00 0.00

(1.00) (1.00)

Observations 223,339 293,757

% with within variation 3.37 10.61

Notes: The table reports means and standard deviations (in parentheses) of key variables separately
for children in Kenya and Tanzania. Variables measuring early-life economic conditions are computed
across ages 0-5 in Kenya and ages 0-6 in Tanzania. Number of negative (positive) rainfall shocks counts
the number of years in which rainfall was below the 20th percentile (above the 80th percentile) of the
long-term district mean. Log night light density is computed as the district average across ages. Years
of preschool attended is observed only for part of the sample. The �nal row reports the fraction of
children living in households in which at least one child went to preschool and at least one child did
not. Further details on the construction of all variables used in the empirical analysis are provided in
the Data Appendix.



Table 2

Predicting preschool attendance

Kenya Tanzania

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

Female 0.002 -0.001 0.006∗∗ 0.003

(0.002) (0.002) (0.003) (0.003)

Firstborn 0.005 0.001 -0.004 0.002

(0.003) (0.002) (0.003) (0.004)

Mother ≥ some primary 0.016∗∗ 0.097∗∗∗

(0.007) (0.006)

No. of children in household -0.002 -0.012∗∗∗

(0.002) (0.002)

Household wealth index 0.006∗∗ 0.052∗∗∗

(0.003) (0.004)

Rural location -0.000∗ -0.016

(0.000) (0.022)

No. of negative rainfall shocks -0.003∗∗ -0.001 -0.007∗ -0.000

(0.001) (0.001) (0.004) (0.004)

No. of positive rainfall shocks -0.004 -0.000 0.006 0.007∗

(0.002) (0.001) (0.004) (0.004)

Log night light density 0.009 0.002 0.016 0.011

(0.006) (0.005) (0.016) (0.012)

Cohort

1996 0.023∗∗∗ 0.021

(0.008) (0.014)

1997 0.030∗∗∗ 0.035∗∗∗

(0.009) (0.011)

1998 0.005 0.002 0.047∗∗∗ 0.050∗∗∗

(0.008) (0.004) (0.009) (0.013)

1999 0.012∗ 0.004 0.062∗∗∗ 0.070∗∗∗

(0.007) (0.004) (0.010) (0.014)

(. . . )

2004 0.023∗∗ 0.007 0.113∗∗∗ 0.110∗∗∗

(0.009) (0.005) (0.012) (0.017)

2005 0.033∗∗∗ 0.008 0.099∗∗∗ 0.099∗∗∗

(0.009) (0.006) (0.012) (0.018)

2006 0.040∗∗∗ 0.015∗∗ 0.147∗∗∗ 0.149∗∗∗

(0.007) (0.006) (0.017) (0.023)

2007 0.032∗∗∗ 0.014

(0.009) (0.009)

District �xed e�ects Yes No Yes No

Household �xed e�ects No Yes No Yes

Observations 223,339 223,339 293,757 293,757

Notes: The table reports estimates from regressions of an indicator for preschool attendance on the
variables listed in rows and Uwezo wave dummies. Standard errors in parentheses are clustered at the
district level. ∗ p<0.10, ∗∗ p<0.05, ∗∗∗ p<0.01.



Table 3

Preschool attendance and highest grade completed

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

Panel A: Kenya

Attended preschool

7-9 years old -0.158∗∗∗ -0.174∗∗∗ -0.164∗∗∗ -0.135∗∗∗

(0.041) (0.043) (0.042) (0.049)

10-12 years old 0.036 0.014 0.014 0.035

(0.023) (0.022) (0.022) (0.046)

13-16 years old 0.185∗∗∗ 0.170∗∗∗ 0.161∗∗∗ 0.120∗∗

(0.035) (0.035) (0.033) (0.055)

Observations 218,728 218,728 218,728 218,728

Panel B: Tanzania

Attended preschool

8-9 years old -0.032∗ -0.087∗∗∗ -0.075∗∗∗ -0.169∗∗∗

(0.017) (0.017) (0.017) (0.026)

10-12 years old 0.093∗∗∗ 0.039∗∗ 0.042∗∗ -0.053∗∗

(0.019) (0.018) (0.018) (0.024)

13-16 years old 0.315∗∗∗ 0.261∗∗∗ 0.245∗∗∗ 0.114∗∗∗

(0.026) (0.026) (0.024) (0.031)

Observations 284,396 284,396 284,396 284,396

Controls included in panels A and B

District �xed e�ects Yes Yes Yes No

Socio-dem. characteristics No Yes Yes Yes

Early-life econ. conditions No No Yes Yes

Household �xed e�ects No No No Yes

Notes: The table reports estimates from regressions of the highest grade completed on an indicator
for preschool attendance and control variables as indicated in the lower panel. In the regressions, the
indicator for preschool attendance is interacted with three age-group dummies (7/8-9, 10-12, and 13-16
years), and the table reports the estimated e�ect of preschool attendance separately for each group. All
speci�cations include dummies for age and cohort, their interactions, and Uwezo wave dummies. Socio-
demographic characteristics include the variables reported in Table 1 as well as dummies for birth order
and their interactions with gender. Controls for early-life economic conditions are interacted with an
indicator for rural location. Standard errors in parentheses are clustered at the district level. ∗ p<0.10,
∗∗ p<0.05, ∗∗∗ p<0.01.



Table 4

Preschool attendance and cognitive test scores

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

Panel A: Kenya

Attended preschool

7-9 years old 0.036∗ 0.015 0.012 0.042

(0.022) (0.022) (0.022) (0.040)

10-12 years old 0.097∗∗∗ 0.078∗∗∗ 0.077∗∗∗ 0.114∗∗∗

(0.022) (0.021) (0.021) (0.040)

13-16 years old 0.104∗∗∗ 0.095∗∗∗ 0.098∗∗∗ 0.124∗∗∗

(0.021) (0.021) (0.021) (0.044)

Observations 218,134 218,134 218,134 218,134

Panel B: Tanzania

Attended preschool

8-9 years old 0.256∗∗∗ 0.204∗∗∗ 0.195∗∗∗ 0.107∗∗∗

(0.017) (0.017) (0.015) (0.018)

10-12 years old 0.263∗∗∗ 0.212∗∗∗ 0.209∗∗∗ 0.113∗∗∗

(0.014) (0.013) (0.013) (0.014)

13-16 years old 0.217∗∗∗ 0.163∗∗∗ 0.170∗∗∗ 0.080∗∗∗

(0.016) (0.015) (0.014) (0.014)

Observations 288,084 288,084 288,084 288,084

Controls included in panels A and B

District �xed e�ects Yes Yes Yes No

Socio-dem. characteristics No Yes Yes Yes

Early-life econ. conditions No No Yes Yes

Mother �xed e�ects No No No Yes

Notes: The table reports estimates from regressions of the cognitive test score on an indicator for
preschool attendance and control variables as indicated in the lower panel. In the regressions, the
indicator for preschool attendance is interacted with three age-group dummies (7/8-9, 10-12, and 13-16
years), and the table reports the estimated e�ect of preschool attendance separately for each group. All
speci�cations include dummies for age and cohort, their interactions, and Uwezo wave dummies. Socio-
demographic characteristics include the variables reported in Table 1 as well as dummies for birth order
and their interactions with gender. Controls for early-life economic conditions are interacted with an
indicator for rural location. Standard errors in parentheses are clustered at the district level. ∗ p<0.10,
∗∗ p<0.05, ∗∗∗ p<0.01.
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Table 6

Reported preschool attendance by cohort and wave

Wave: 2011 2012 2013 2014

Panel A: Kenya

Cohort

1997 0.83

1998 0.84 0.83

1999 0.84 0.84

2000 0.83 0.84

2001 0.84 0.85

2002 0.85 0.84

2003 0.84 0.85

2004 0.85 0.84

2005 0.85 0.85

2006 0.87 0.85

2007 0.85

Panel B: Tanzania

Cohort

1995 0.57

1996 0.59 0.58

1997 0.59 0.58 0.60

1998 0.61 0.60 0.61

1999 0.63 0.61 0.62

2000 0.65 0.64 0.64

2001 0.66 0.65 0.63

2002 0.69 0.66 0.65

2003 0.69 0.67 0.64

2004 0.68 0.65

2005 0.64

Notes: The table shows the fractions of children reporting to have attended preschool by
country, cohort, and Uwezo survey wave. The sample is restricted to districts that were
visited in all waves of the Uwezo survey. We disregard the 2014 wave in Tanzania because
only a subsample of districts were sampled (45 districts versus more than 120 districts in
the three previous waves). In the raw data, we observe level shifts in preschool attendance
rates for all cohorts between some of the waves, likely because the question asking about
preschool attendance changed. The table therefore shows regression-adjusted attendance
rates after taking out wave �xed e�ects.



Appendix Table 1

Results for further outcomes

Dropout Numeracy

score

English

score

Swahili

score

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

Panel A: Kenya

Attended preschool

7-9 years old -0.011∗∗ 0.029 0.047 0.033

(0.005) (0.041) (0.032) (0.038)

10-12 years old -0.013∗∗ 0.098∗∗ 0.096∗∗∗ 0.093∗∗

(0.005) (0.038) (0.034) (0.041)

13-16 years old -0.020∗∗∗ 0.109∗∗ 0.112∗∗∗ 0.082∗

(0.006) (0.044) (0.035) (0.045)

Observations 223,339 214,070 215,528 213,187

Panel B: Tanzania

Attended preschool

8-9 years old -0.045∗∗∗ 0.126∗∗∗ 0.030∗ 0.120∗∗∗

(0.005) (0.019) (0.018) (0.017)

10-12 years old -0.051∗∗∗ 0.116∗∗∗ 0.052∗∗∗ 0.118∗∗∗

(0.005) (0.014) (0.015) (0.013)

13-16 years old -0.090∗∗∗ 0.062∗∗∗ 0.072∗∗∗ 0.056∗∗∗

(0.006) (0.016) (0.014) (0.014)

Observations 293,757 284,358 283,618 282,994

Notes: The table reports estimates from regressions of an indicator for having dropped out of school
(column 1) and subject-speci�c test scores (columns 2-4) on an indicator for preschool attendance. All
speci�cations include household �xed e�ects and controls as indicated in column 4 of Tables 3 and 4.
Means of the dropout variable for the youngest/middle/oldest age group: 0.003/0.005/0.025 (Kenya)
and 0.020/0.031/0.111 (Tanzania). All subject-speci�c test scores are standardized to have mean 0 and
standard deviation 1. Standard errors in parentheses are clustered at the district level. ∗ p<0.10, ∗∗

p<0.05, ∗∗∗ p<0.01.
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1. The Uwezo surveys: sampling and test design

Uwezo, which means ‘capability’ in Kiswahili, is a non-governmental

organization that aims to improve competencies in literacy and numeracy

among school-aged children in East Africa. Since 2009, Uwezo has con-

ducted annual assessments of the basic literacy and numeracy skills of

children in Kenya, Tanzania, and Uganda. The assessments are admi-

nistered as part of repeated cross-sectional household surveys, which also

collect information on a variety of child and household characteristics and

education outcomes. Households are selected in a two-stage sampling de-

sign: first, in each census district of each country, 30 enumeration areas

(which typically correspond to one or several villages) are sampled with

probability proportional to size; then, 20 households in each of these enu-

meration areas are randomly selected to participate in the survey.1 The

resulting sample is representative at both the national and the district le-

vel. Weights which reflect this sampling design and which implement a

number of ex-post corrections are provided with the data; we use these

weights throughout our analysis.2

In participating households, all children aged 6-16 (7-16 in Tanzania)

are assessed on core literacy and numeracy competencies that should be

achieved after two years of schooling according to the national curriculum.

Two separate literacy tests in English and Swahili measure the following

four competencies in order of rising difficulty: (1) recognition of letters, (2)

recognition of words, (3) reading a paragraph, and (4) reading a short story.

The numeracy test measures the following six competencies in order of

rising difficulty: (1) counting, (2) recognition of numbers, (3) rank ordering

1A few districts were excluded in some rounds of the survey due to security concerns.
In 2014, Tanzania selected households from a random subsample of districts only.

2Unfortunately, the weights included with the Tanzanian data over-emphasize the
importance of observations in 2014. Specifically, as reported in the previous footnote,
only a random subsample of districts was surveyed in 2014, and this wave correspon-
dingly includes less than a third of the observations compared to any previous wave.
Nevertheless, the weights in 2014 add up to about 125% of the weights in all previous
waves. We attempt to correct for this irregularity by re-scaling the 2014 weights at
the district level, using the relative importance of each district in the 2013 wave as a
scaling factor. Our results are however robust to using the original weights, not using
any weights at all, or dropping the 2014 wave for Tanzania altogether.
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of numbers, (4) addition, (5) subtraction, and (6) multiplication.3 For each

assessment, there are several test booklets in order to prevent children

within the same household from copying each other’s answers. A child’s

score on each test equals the highest competency level achieved, with a zero

indicating that she did not even master the simplest skill assessed.

2. Variable definitions

Household identifier. The data contain a household identifier, which we

use to construct household-level variables such as number of children and

wealth. Because polygamy is common in some communities, a few house-

holds contain children from different mothers. For each child, we observe

his/her mother’s age and education, which we use to construct a unique

mother identifier. Our within-household specifications are based on this

more conservative mother identifier rather than the household identifier,

even though in practice this makes little difference.

Socio-demographic characteristics. We define a child’s cohort as Uwezo

survey wave minus age. Mother’s education is recorded differently between

countries and survey waves; we make this variable comparable by collapsing

it into two categories: no education and at least some primary education.

To construct the household wealth index, we follow Schady et al. (2015) and

aggregate the following dwelling characteristics and assets using the first

principal component: wall materials, source of lighting, tv, radio, computer

(only Kenya), mobile phone, bicycle, motorbike, and motor vehicle. We

compute this index separately for each country and normalize it to have

mean zero and standard deviation one.

The rural indicator describes the location of the enumeration area. For

Kenya, this variable is not included with the publicly available data, but

we were able to obtain it directly from Uwezo. For Tanzania, the variable is

included in the publicly available data for the 2011 and 2012 survey waves;

as we were not able to obtain the variable for the 2013 and 2014 waves, it

3In Kenya, children who master multiplication are also assessed on their division
skills. We ignore this seventh, higher competency here in order to ensure comparability
of test scores across Kenya and Tanzania.
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is missing for children observed in these years.4

Early-life economic conditions. We construct two proxies for district-

level economic conditions using external satellite data on night lights and

rainfall. For Kenya, district definitions in the Uwezo data are based on the

2009 census. For Tanzania, we create a crosswalk which maps districts in

the Uwezo data to districts in the 2002 census. We use GIS census district

boundary files from IPUMS International to compute summary statistics

for our two proxies for each district and year.5

We obtain the night lights data from the Defense Meteorological Sa-

tellite Program’s Operational Linescan System (DMSP-OLS).6 The data

provide yearly measurements of average light density at a fine geographical

level, with light density ranging from 0 to 63. For a detailed description

of these data, we refer to Henderson, Storeygard, and Weil (2012). Our

rainfall measures are derived from the Climate Hazards group Infrared

Precipitation with Stations (CHIRPS) data.7 These data provide annual

measures of precipitation since 1981; for details, see Funk et al. (2015).

From the satellite data, we construct a variable measuring average log

night lights and indicators for positive and negative rainfall shocks at each

age before school entry (ages 0-5 in Kenya and ages 0-6 in Tanzania).

In line with recent literature (e.g. Shah and Steinberg, 2017), we define

rainfall shocks as precipitation above the 80th percentile and below the

20th percentile of the long-term district mean.

Preschool attendance. Recent waves of the Uwezo survey ask respon-

dents whether they ever attended preschool and whether they are currently

4As usual in survey data, there are some missing values also in other control variables.
In order not to unnecessarily reduce sample size, we impute missing values at the sample
mean and include separate dummies for missing values on each control variable in all of
our regressions.

5The district boundary files for the Kenyan 2009 census and the Tanza-
nian 2002 census are available here: https://international.ipums.org/international/
gis yrspecific 2nd.shtml.

6We use the Average Visible, Stable Lights, and Cloud Free Coverages series, which
is available here: https://ngdc.noaa.gov/eog/dmsp/downloadV4composites.html.

7We use the CHIRPS-2.0 global annual yearly data series, which is available here:
ftp://ftp.chg.ucsb.edu/pub/org/chg/products/CHIRPS-2.0/global annual/tifs/.
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still enrolled in preschool. From the answers to these two question, we con-

struct our key explanatory variable as an indicator which takes value 1 if a

child ever attended preschool and 0 otherwise. In the 2013 and 2014 waves,

we moreover have information on length of attendance in years. As a few

respondents indicate lengths of attendance far beyond the usual, we wins-

orize this variable at 3 years in Kenya and 2 years in Tanzania (i.e. at the

maximum “normal” length according to the national education system).

In Section 2 of the paper, we report preschool enrollment rates for

different cohorts in our data. We focus on cohorts aged at least 10 years in

order to account for the frequent late enrollment in preschool. The figures

reported in that Section are based on the raw data and therefore differ

somewhat from those reported in Table 6, which are based on our analysis

sample (the figures in Table 6 moreover account for level shifts in reported

enrollment across waves, see Section 5 for details).

Outcome variables. Our first main outcome is the highest grade of

school completed. Children who are currently enrolled in preschool are

coded as having zero grades completed. Children who are currently in

school report the grade they are attending; for them, the highest grade

completed equals the current grade minus one. Children who have dropped

out of school report the grade during which they dropped out; for them, the

highest grade completed equals the dropout grade minus one. We winsorize

the resulting variable such that children can be ahead at most two grades;

for example, a 10 year-old child can have completed at most grade six in

Kenya and grade five in Tanzania.

The second main outcome variable is the cognitive test score. We con-

struct this score by first standardizing the English, Swahili, and numeracy

scores by country, Uwezo survey wave, age, and test booklet to have mean

zero and standard deviation one. In a second step, we then average these

standardized scores for each student and normalize the resulting composite

again to obtain the cognitive test score used in the regressions. In auxiliary

regressions, we also use the standardized scores for the individual English,

Swahili, and numeracy tests as outcomes.
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3. Sample selection

We use data from all available waves of the Uwezo surveys with infor-

mation on preschool attendance. These are the 2013 and 2014 waves in

Kenya and the four waves conducted between 2011 and 2014 in Tanzania.

We decided to drop Uganda from the analysis because the only survey

with national scope and which collected information on preschool atten-

dance there was fielded in 2013, and information on preschool attendance

is missing for 49% of respondents in the corresponding data.

We restrict our attention to children aged 7/8 and above in Kenya/Tanzania

because some younger children were still of preschool age at the time of the

survey. In order to ensure that we focus on comparable siblings in our

within-household analysis, we also drop from the sample any children who

report never to have enrolled in preschool or school. Our final sample

comprises more than half a million children with information on preschool

attendance and at least one of the two main outcomes described above.

Note that because a few children are observed with only one of these out-

comes, observation numbers in regression tables vary slightly.8
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