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Abstract

In October 2019, the World Bank and UNESCO Insti-
tute for Statistics proposed a new metric, Learning Poverty,
designed to spotlight low levels of learning and track prog-
ress toward ensuring that all children acquire foundational
skills. This paper provides the technical background for that
indicator, and for its main findings—first, that even before
COVID-19, 53 percent of all children in low- and mid-
dle-income countries could not read with comprehension
by age 10, and second, that at pre-COVID-19 trends, the
Learning Poverty rate was on track to fall only to 44 percent
by 2030, far short of the universal literacy envisioned under
the Sustainable Development Goals. The paper contributes
to the literature in four ways. First, it formally describes the
new synthetic Learning Poverty metric, which combines
the dimensions of learning with schooling and thus reflects
the learning of all children, and it presents, for the first
time, standard errors associated with the proposed measure.

Second, it documents how this indicator is calculated at
the country, regional, and global levels, and discusses the
robustness associated with different aggregation approaches.
Third, it documents historical rates of progress and com-
pares them with the rate of progress that would be required
for countries to halve Learning Poverty by 2030, as envi-
sioned under the learning target announced by the World
Bank in 2019. Fourth, it provides heterogeneity analysis by
gender, region, and other variables, and documents learning
poverty’s strong correlation with metrics of learning for
other ages. These results show that the Learning Poverty
indicator, together with improved measurement of learning,
can be used as an evidence-based tool to promote progress
toward all children reading by age 10—a prerequisite for
achieving all the ambitious education aspirations included
under Sustainable Development Goals 4.
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1. Introduction

In October 2019, the World Bank and UNESCO Institute for Statistics launched a new metric, Learning
Poverty, which highlighted that 53% of all children in low- and middle-income countries were not able to
read an age-appropriate text with comprehension by age 10 (World Bank 2019). This paper provides the
full technical background and main results for the learning poverty metric, as well as robustness tests,
heterogeneity analysis, tests of external validity, and extensions.

Before proceeding to the technical details, it is important to explain the rationale for the metric and
preview the main findings that it generates. In the realm of international education goals, ensuring that
all children acquire basic reading skills should not seem like much of a stretch. The Sustainable
Development Goals, which every UN member signed onto in 2015, embody much higher global
aspirations for education. SDG 4 makes the following commitment: by 2030, the signatories will “Ensure
inclusive and equitable quality education and promote lifelong learning opportunities for all.” The
various targets under this goal cover the educational landscape, starting with universal access to quality
ECD and preschool and extending to equal access to affordable university education. But the very first of
these commitments is Target 4.1, which is to “ensure that all girls and boys complete free, equitable,
and quality primary and secondary education leading to relevant and effective learning outcomes.” In
other words, the world has committed to achieve universal completion of secondary school for all youth
— and with meaningful learning — by 2030.

But given the depth of the “learning crisis” in many low- and middle-income countries (Pritchett 2013,
UNESCO 2017, World Bank 2018a), there are reasons to question whether this target is feasible and
whether it will be a useful motivator to propel the required actions (see also UNESCO 2019). This was
true even before the COVID-19 pandemic hit, and it is even more so now, as the school closures and
global recession triggered by the pandemic interrupt student learning and reduce attachment to
schooling (Azevedo 2020, Azevedo et al 2020, World Bank 2020).

The learning poverty metric is designed to spotlight one fundamental skill at the core of the SDG
aspirations: the ability to read by age 10 with at least a minimum level of comprehension. Ensuring that
all students read with comprehension is essential to achieving the ambitious SDG targets and to building
human capital. Children need to learn to read so that they can read to learn. Those who do not become
proficient in reading by the end of primary school often cannot catch up later, because the curriculum of
every school system assumes that secondary-school students can learn through reading. Reading is a
gateway to all types of academic learning. And intuitively, a target of “every child reading by age 10”
seems attainable. In high-income countries, 90% of all children learn to read with comprehension before
the end of primary school, and for the highest-performing countries, the figure reaches 97% or more.
While it may take decades to build up an entire high-quality education system, teaching children to
reach a minimum proficiency in reading should require much less time. Finally, reading proficiency can
serve as a good proxy for (contemporaneous) foundational learning in other subjects, particularly at the
level of the educational system. (See Annex 1.)

But more than aspiration and intuition are needed to guide action, which is why the World Bank and UIS
developed the learning poverty measure. This paper contributes to the literature in four ways. First, it
explains this new synthetic measure, which combines learning with schooling, thus capturing learning
for all children and not only of those currently in school. Second, it shows how the indicator was



generated using newly combined data to measure how far the world is from achieving the target of all
children reading by age 10. Third, it documents the rate of progress that would be required for countries
to halve learning poverty by 2030—the target year for the SDGs—and compares it to historical rates of
progress. Fourth, it provides detailed analysis documenting the robustness and external validity of the
learning poverty indicator, as well as the insights that can be gained by disaggregating by gender, region,
and other variables. To develop these estimates, we combine data from 100 countries, accounting for
81% of children worldwide and 80% of children in low- and middle-income countries, using
internationally comparable learning thresholds produced as part of the Global Alliance to Monitor
Learning (GAML) led by UIS (UNESCO Institute for Statistics). The results, documented in detail in this
paper and summarized briefly in World Bank (2019), are sobering:

More than half of children in low- and middle-income countries have not achieved minimum
levels of proficiency in reading by age 10, or in most cases by the end of primary. An
estimated 53% of children at or near the end of primary school age are not yet able to read a
short, age-appropriate story with comprehension. By labeling this deprivation as “learning
poverty,” we hoped to give focus to those children left behind and to accentuate just how
important achieving at least a minimum proficiency in reading ability is as a vehicle to a
productive, fulfilling life in the modern world.

At the rates of progress seen so far this century, the goal of ensuring that all children can read
by 2030—in other words, reducing the rate of learning poverty to zero—is far out of reach.
While the share of children who are “learning-poor” has been declining, the pace of progress is
far too slow to ensure that all children will be able to read by 2030. We estimate that under
“business as usual”—that is, with progress at the rate we saw during 2000-17—44% of children
in 2030 will still be unable to read at age 10. This indicator is an early warning that all the
education-related SDGs are in jeopardy, and that grounding aspirations in reality requires a
more plausible medium-term target. The high global learning poverty rate is also an early
warning for countries with low Human Capital Index scores (Kraay 2018). As shown below,
children who suffer from learning poverty typically end up with low levels of secondary-school
learning as well; this limits their countries’ ability to improve on the learning-adjusted years of
schooling metric that is a major component of the Human Capital Index (Filmer et al 2018).

Even if countries reduce their learning poverty at the fastest rates we have seen in recent
decades, the world will not come close to attaining the “every child reading” goal by 2030.
The simulations in this paper document that even if every country were to reduce learning
poverty like the top performers over the 2000-15 period—meaning that they matched the rates
achieved by countries at the 80" percentile of the regional distribution of gains—the global
learning poverty rate can be reduced from 53% in 2015 only to 27% in 2030.% Stated differently,
if every low- and middle-income country ramped up its efforts to address learning poverty and
doubled or tripled its historical rate of progress, it would be possible to cut the global learning
poverty rate in low- and middle- income countries by nearly half.

2 For EAP and SAR, the two regions that lack sufficient data on annualized progress, we have used the global values to simulate
rates of progress. Note also that in this simulation, countries that have achieved above the 80t percentile during 2000-15 are
assumed to sustain their higher rates of progress.



e All of these findings are based on data from before the COVID-19 pandemic—meaning that
the situation is now even worse than indicated by these estimates.® While the data sources
used in this analysis are not yet available for 2020, nor will they be available for at least another
year or two, there is no question that the levels of learning poverty are now higher, and the
recent trends worse than reported here.

In summary, this analysis documents the magnitude of the learning crisis in a key dimension of
foundational skills—basic literacy—and it shows that historical rates of progress were far too slow, even
before COVID, to achieve meaningful progress toward global and national goals. The learning poverty
indicator is simple and intuitive enough that it can be used as a focal indicator for global and national
campaigns to change that trajectory. Indeed, it is already influencing the World Bank’s operational
engagement:*in October 2019, the World Bank announced a corporate commitment to support
countries to “by 2030, reduce by at least half the share of children in low- and middle- income countries
who cannot read by age 10.” The intent of this learning target is to promote tangible progress toward
the SDGs and improved Human Capital by focusing on medium-term learning goals and motivating
immediate action to improve foundational skills.> Our analysis shows that this intermediate goal was
already highly ambitious when announced, requiring the global rate of progress to increase to nearly
triple its 2000-2017 rate. The effects of COVID will make it even harder to achieve, but they also
underline how important it is to have a summary indicator like learning poverty to track progress in
building more effective and equitable basic education systems in the wake of the crisis.®

In addition to providing the full technical analysis underlying the summary results presented in World
Bank (2019), this paper presents the accompanying standard errors for the estimates, explores the
robustness of its regional and global aggregation approach, external validity, and heterogeneity by
variables of interest, among other features of the measure. The rest of this paper is organized as
follows. Section 2 defines the learning poverty indicator, and describes the methodology used to
construct it and Section 3 describes the data used. Section 4 presents the learning-poverty estimates for
the population of children in low- and middle-income countries and other country groupings, and
examines the robustness of this global measure. It also unpacks the measure into its different
components and discusses the heterogeneity of the measure within countries. Section 5 presents
simulations of the likely progress by 2030 under business-as-usual and high-case scenarios and
compares them to the medium-term learning target adopted by the World Bank as a feasible stretch
target—halving learning poverty by 2030. Section 6 concludes.

3 Azevedo (2020) simulate that in a pessimistic scenario, learning poverty in low- and middle-income countries could increase
from 53% to 63% due to COVID-19.

4 World Bank (2019).

5 This paper is focused on defining learning poverty and mapping trends and levels of the indicator, providing the rationale,
data, and methodology underpinning the indicator and the learning target. A parallel policy note discusses the policy
interventions that the World Bank is using to support country efforts toward the achievement of their national targets, and
toward this global learning target (Crawford and others Forthcoming), while another companion paper provides additional
analysis and proposes an inequality sensitive extension of the learning poverty measure (Azevedo 2020).

6 See Azevedo and Montoya (2021) for a brief discussion on how the learning poverty measure can be of particular value to
help countries focus their education policy response to COVID-19.



2. How we measure Learning Poverty: Definition and methodology

This section defines learning poverty and describes the methodology used to operationalize it.

Defining Learning Poverty

At the country level, as per World Bank (2019), we define learning poverty as the percentage of 10-year-
olds who cannot read and understand a short passage of age-appropriate material—in other words,
those who are below a “minimum proficiency” threshold for reading. Following Azevedo (2020), this
measure can be defined as the union of two deprivations: 1) schooling deprivation and 2) learning
deprivation. A child is considered schooling-deprived (SD) if he or she is of primary school age and out-
of-school.” The dimension of learning deprivation (LD) applies only for children in school, and identifies
those pupils who are below this minimum proficiency (BMP) level for reading, as measured in standard
learning assessments. The final learning poverty measure combines the two dimensions in a single
indicator.®

This “union approach” to measurement reflects the choice that, as presented in the SDGs, all age 10
children must be both in school and learning (see the more detailed discussion on each deprivation
dimension below). This gives us the following formula for learning poverty:

LP= SD + [(1-SD) x LD] (EQ.1)
where:
LP = Learning poverty

SD = the schooling deprivation dimension, which captures the share of children of primary-school
age who are out of school; this dimension is reflected by the indicator of Out-of-School children
or 0o0S. This dimension is linked to the indicator 4.1.4 from the SDG 4 thematic framework.

LD = the learning deprivation dimension, which captures the share of children at the end of primary
who are below the minimum proficiency level (MPL) for reading, as defined by the Global
Alliance to Monitor Learning (GAML) in the context of the SDG 4.1.1b monitoring, and observed
by the indicator BMP (for “below minimum proficiency”)

The choice of a union approach to aggregate the deprivation dimensions of this measure implies that all
schooling-deprived children are regarded as being learning-deprived, or below the minimum proficiency
level for reading.

7 The indicator used to capture school deprivation is the complement to the UIS Adjusted Net Enrollment Rate, Primary. The
adjusted net enrollment is defined as the number of pupils of the school-age group for primary education, enrolled either in
primary or secondary education, expressed as a percentage of the total population in that age group. Some children of primary
school age might enter primary school early and advance to secondary school before they reach the official upper age limit of
primary education. The Net Enroliment Rate does not include those children, underestimating the number of children who
receive a full course of primary education. To overcome this limitation, an adjusted net enrollment rate in primary education
can be calculated.

8 See Azevedo (2020) for a more formal discussion, including the main axiomatic properties of this measure.



Given this formulation, countries can improve their performance on this indicator in two ways: (1) by
strengthening the quality of learning in their systems, and in particular by focusing on raising proficiency
levels for children below the minimum proficiency threshold to at least this minimum level; and (2) by
expanding coverage and bringing their primary-school-age out-of-school population into the system (as
long as at least some of those children in school learn enough to exceed the minimum proficiency
threshold).

The remainder of this section explains how this measure is implemented to produce our global estimate.

Schooling Deprivation: Identifying out-of-school children

The first element of learning poverty is schooling deprivation. As discussed above, this element reflects
the belief that all primary-age children should be learning in schools of some type, a belief that every
country has enshrined in law and that is enshrined in the SDGs. In addition to fulfilling a universal right
and serving as a necessary condition for sustained learning, schooling offers many benefits beyond
learning. As the COVID-19 school closures have shown, schools have numerous other functions that
contribute to children’s health and well-being®—such as promoting safety, nutrition?, and socialization,
and facilitating parents' labor market participation!'—and at the macro level schooling can help build
social cohesion,'? democracy, and peace.® All those complementary functions mean that schooling has
value over and above the measured cognitive learning that it leads to, and they justify including
schooling deprivation in the concept of learning poverty.

Beyond reflecting these social values and goals, including schooling deprivation as a dimension of
learning poverty also creates better incentives for policymakers than would a measure based only on
learning measured in school. It gives countries in which enrollment is not universal the ability to reduce
learning poverty by improving access,* and penalizing countries that are only able to provide quality
education to a smaller fraction of their school-age population.

Learning Deprivation: Identifying reading proficiency

When we speak of a child “attaining minimum reading proficiency,” we mean that the child has the
ability to read and understand a short passage of age-appropriate material, whether a simple story or
non-fiction narrative of a few paragraphs.

9 UNICEF 2020; WFP 2020.

10 Adelman, Gilligan, and Lehrer 2008; Bhutta et al. 2013.

11 Blau and Robins 1988; Blau and Currier 2006.

12 gasterly, Ritzen, and Woolcock 2006.

13 Khan 2016.

14 For further discussion on the implications of combining an ordinal (binary) variable and a cardinal variable in a single
multidimensional measure, see Azevedo (2020).

15 This construction also penalizes countries that might try to improve their learning poverty rate by encouraging worse-
performing students to drop out of the system. Ideally, we would want to go a step further and control for any potential
selection bias among enrolled children that might take place when the (in-school) learning assessment is administrated, by
assigning zero learning to all children who were in the original sample frame but did not take the assessment. Unfortunately,
data to implement this adjustment is not systematically available across learning assessments. Recognizing this possible
selection effect is particularly relevant for countries considering the use of this measure to track progress over time and
improve accountability.



To operationalize this concept, the World Bank collaborated closely with the UNESCO Institute for
Statistics (UIS), which has the mandate to lead the SDG monitoring process in education. The UIS leads
the Global Alliance to Monitor Learning (GAML), which in 2019 agreed on the following definition of the
minimum proficiency level in reading at the end of primary (MPL)*®

“Students independently and fluently read simple, short narrative and expository texts. They locate
explicitly-stated information. They interpret and give some explanations about the key ideas in these texts.
They provide simple, personal opinions or judgements about the information, events and characters in a
text.” (UIS and GAML 2019)

In addition to this nutshell statement, which is intended to be accessible to the nonexpert, the GAML
has also proposed a common terminology to describe classifications in the context of the MPL. This is a
critical first step toward linking cross-national and national learning assessments with a common
benchmark.

Equating across assessments

The next step is to equate other international and national assessments to this benchmark. As an
example, on the international Progress in International Reading Literacy Study (PIRLS) of 4™-graders,
“proficiency” is equated to reaching at least the Low International Benchmark in reading—or a score of
400. According to the PIRLS 2016 documentation, achieving this score signals that “when reading
predominantly simpler Literary Texts, students can: Locate and retrieve explicitly stated information,
actions, or ideas; Make straightforward inferences about events and reasons for actions; Begin to
interpret story events and central ideas” (IEA 2016). Similarly, for “predominantly simpler Informational
Texts, students can: Locate and reproduce explicitly stated information from text and other formats
(e.g., charts, diagrams); Begin to make straightforward inferences about explanations, actions, and
descriptions.”

PIRLS is the major global primary-age assessment focused on reading, and if all countries participated in
it, the task of constructing global estimates of minimum proficiency would be trivial, as it would require
aggregating results from a single cross-national assessment.” However, most countries participating in
PIRLS are high-income, and only a small minority of low- and middle-income countries participate in the
assessment. One of the main contributions of the GAML process is that it has overcome this data gap by
benchmarking several major cross-national assessments—and increasingly national learning
assessments as well—against the standard.

To incorporate these other assessments into the analysis, we need to harmonize their benchmarks of
reading proficiency with the GAML definition. For each new assessment incorporated into the database,
the harmonization process requires looking at the definitions of each level of proficiency and selecting
the one that maps most clearly into this definition. For PIRLS, the minimum proficiency level is Level 2—
which, as noted above, represents the Low International Benchmark—whereas for the PASEC regional

16 The GAML is designed to improve learning outcomes by supporting national strategies for learning assessments and
developing internationally comparable indicators and methodological tools to measure progress towards key targets of SDG 4.
It was established by the UNESCO Institute for Statistics, which also hosts the Secretariat.

17 PISA, the best-known international student assessment, tests the competencies of 15-year-olds. Since our interest is in
assessing reading ability in late primary school, that test comes too late in the children’s development to be the primary source
for this exercise. However, later in this analysis, we will use PISA as a robustness check on our core findings.



assessment of West and Central Africa (to take one example), it is Level 4. This level then is used to
calculate the reading proficiency rate for that country, which the share of students reaching at least that
level of proficiency.

This process of equating proficiency levels on different assessments to the GAML definition is not
straightforward. Even the long-running regional assessment initiatives like PASEC (West and Central
Africa) and LLECE (Latin America and the Caribbean) use different definitions and a different number of
levels than other assessments like PIRLS, and those might not even be the same over time. Their test-
development methodologies and test administration procedures also vary. Moreover, because not all
countries participate in global or regional assessments, for some major countries we rely on their
interim reporting using their national assessments; equating these assessments is even more
challenging. For these reasons, the World Bank and UIS did the mapping using a combination of
descriptor matching and empirical triangulation (see Table 1 for the minimum proficiency cutoff value
used for each assessment).

Navigating age differences

Among the differences across assessments, one important point concerns the age at which children are
tested. The reference age for our exercise is age 10, for reasons discussed above. However, all learning
assessments used in this analysis are sampled based on specific grades rather than age.® PIRLS and
TIMSS are administered in Grade 4, meaning that the average student assessed is indeed 10 years old,
but this is not the case for the regional assessments. (See Table 1 for the grade and average student age
for each assessment.) PASEC and LLECE are administered in Grade 6, so the average age in those
assessments is 12.8 and 12.4, respectively.’® The national assessments are administered at different
grades, so to incorporate those assessments, we chose for each country the grade between 4 and 6
(inclusive) for which relevant and reliable data were available. This is consistent with the SDG
monitoring by UIS and GAML, which lists “End of Primary (or Grades 4 to 6)” as the relevant age
category for the end-of-primary students (SDG 4.1.1b).

18 The only learning assessment which samples a specific age group is PISA.

19 The 6th-graders tested in the SACMEQ assessment are even older, at an average age of 13.5. There are a few exceptional
cases in which PASEC, PIRLS, and TIMMS were implemented in a different grade from the standard grade at the request of the
tested countries, but this is not recommended nor encouraged, as it undermines the comparability.



Table 1 Assessment data used in constructing the consolidated global dataset

Number  Total student

of population
Minimum Number  countries represented
proficiency Grade(s) of (low- & (low- & Mean
Assessment level assessed Most recent year countries middle- middle- Agel?
(MpPL)®) (total) income income after
after 2011)
2011) (millions)
Low
PIRLS International 4 2016 62 15 58 10.1
Benchmark
(400 points)
Low
TIMSS® International 4 2015 65 7 17 10.1
Benchmark
(400 points)
Level 3
(4)
LLECE (514 points) 6 2013 17 15 47 12.4
Level 4
PASECH) (55 points) 5and 6 2014 17 13 33 12.8
Level 5
(6) - -
SACMEQ (510 points) 6 2013 14 135
. . Varies
National Varies by 4,5,0or6 2017 (Varies by country) 15 12 281 by
assessments country
country

Notes: (1) For all cross-national assessments other than TIMSS and LLECE, Minimum Proficiency Levels (MPLs) for regional and international
assessments are taken from the revised UIS proposals prepared for consideration by GAML meeting in August 2019. For National Assessments:
UIS and WB staff estimates; (2) Mean age is for the total population of students that took the test; (3) For TIMMS, we have used science scores,
the subject and threshold level with the highest cross-country correlation with PIRLS; (4) Using the SERCE scale for both SERCE and TERCE
rounds; (5) For the Democratic Republic of Congo, PASEC data are for 5t"-graders in 2010; and (6) SACMEQ was used only for estimating
changes in learning poverty, not levels.

Our estimates of learning poverty can therefore be considered as a lower bound on the share of children
who cannot read proficiently by age 10, given that in some countries students will have had an extra
year or two to learn to read after age 10 before they are assessed. We do not adjust for age, because
our goal is to develop a global measure of the proficiency of children at age 10, rather than to focus on
cross-country differences in achievement.

Another way of thinking about this is to distinguish between the construct and indicators we use to
measure learning poverty:

e The construct of “all children reading by age 10” is an ideal that embodies normative statements
about both learning and access. To achieve it, not only should all children be reading
proficiently after 3 full years in primary education, but they should also have entered school at
age6or7.

e By contrast, the actual indicators used to measure learning poverty are based on grade rather
than age, as noted above. Since the assessments are of 4"- through 6™-graders, the children
tested will have had at least 3 to 5 years in school to reach what, according to the ideal, should



be an age-10 minimum proficiency, or even the entire primary-school-age segment for the out-
of-school indicator.

Therefore, the learning poverty results presented below are likely a conservative estimate of the extent
of the literacy challenge.

Reference year and reporting window

Estimating the current share of children in learning poverty requires deciding how to define “current.” In
practice, given that the out-of-school information is collected regularly, how current the indicator can be
is largely determined by the availability of the below-minimum-proficiency (BMP) indicator that
measures learning deprivation.

We have chosen to set the reference year for the current estimates as 2015, and to include results of
any qualifying assessments administered within four years before or after that year (2011 to 2019).%° In
other words, the global estimate given below is labeled as 2015 but relies on assessments distributed
over a nine-year window. This decision is driven by availability of learning data. The international and
regional assessments in the database are carried out every 3 to 4 years, and even where assessments
have been implemented recently, there is a lag of a couple of years before the data becomes available.
The most recent year of the four global and regional assessments ranges from 2013 (for LLECE) to 2016
(PIRLS). This might suggest creating a narrower window around 2015, but some countries that are not
covered by those assessments have good data available only for 2011-12, and a handful of other
countries have data from as recent as 2017. This approach allows us to produce a global estimate based
on data from 62 countries representing 80% of the population of low- and middle-income countries.
Using the same temporal window, we have data for 100 countries and 81% of the population, including
high-income countries.

Note that this range is intended as a moving window. For future rounds of estimates, we plan to use the
same nine-year window around the new anchor year. PASEC, TIMSS, and LLECE were all implemented in
2019, and PIRLS will follow in 2021, providing a wealth of new data to draw on. New rounds of national
assessments will be available for some of the countries that have not applied the international
assessments, and their coverage might allow us to re-assess the ideal reporting window. Going forward,
it will be critical to ensure the temporal comparability of learning assessments, and in particular the
national assessments; without such comparability, a meaningful measure of temporal progress will be
impossible.

After we present the results, we will briefly discuss and show the robustness of our global estimate to
different reporting windows.

Regional Reporting and Global Aggregation

Because one of the main objectives of this paper is to provide a global picture of learning poverty, it is
critical to discuss how the global aggregate is constructed. This would be a trivial task if our indicator
were available for all countries for a specific reference year within a reporting window. However, this is

20 As previously discussed, this approach follows similar criteria used in monitoring of global monetary poverty, which faces
similar constraints on availability of recent data.

10



not the case. As discussed below, there are substantial data gaps, and those gaps are not uniformly
distributed across regions or income levels (see Table 2 for more details).

To overcome this limitation, and following the practice used for other SDG indicators, we aggregate our
global number as a population-weighted average of the regional learning poverty rates. Implicitly, this is
equivalent to imputing the relevant regional weighted average to all countries that lack the necessary
data.? Thus, for example, the learning poverty rate for Sub-Saharan Africa is a population-weighted
average based on 46% of children in the region (see Table 6), computed using data for 17 countries.
However, in the global aggregate, all 48 countries in Sub-Saharan Africa are represented, as the regional
learning poverty rate is applied to all 123 million children in the 10 to 14 age cohort in the region.

Hence, the learning poverty rate for each region is the population-weighted aggregate for the countries
from that region for which there are assessment and out-of-school data that meet the criteria explained
above. Regional figures are reported only if at least 40% of the region’s population of reference is
covered by actual data.?? This protocol is aligned with those of other global indicators under the SDGs,
such as the International Poverty line, which also uses a 40% regional-population coverage threshold for

reporting regional aggregates (World Bank 2018b). 3

3. Data

This section describes in detail the data used to calculate learning poverty rates and the changes in the
rate over time.

Learning assessment data

The consolidated learning database draws on assessment data from 5 major international and regional
student assessments administered since 2000, as well as selected national assessments from the same
period that have been benchmarked against the GAML descriptors. Below, we briefly explain each
source, the rationale for using it, and the judgments involved in equating proficiency levels.?* Table 1
(above) summarizes the cutoff level used to define proficiency, the grade level assessed, most recent
year, the number of countries, and total population covered by assessment program. Further details on
each national assessment are available in our GitHub repository (see Annex 10 for more details).

In the few cases (for countries outside of the Latin America and Caribbean, or LAC, region) in which a
given country had administered multiple types of assessments, we applied a hierarchy of assessments in
the order listed below. Specifically, if we had PIRLS data for Grade 4 for a country (in the relevant time

21 This choice is fully aligned with other global aggregation methodologies used in the SDGs, such as the Global Monetary
Poverty using the International Poverty line (World Bank 2018b).

22 Within the conditions previously specified—that is, GAML comparability and the 8-year window centered on 2015.

23 |In our work, we do not try to account for any temporal differences caused by the fact that not all countries have learning data
for the same years. This is in contrast with the approach in some other exercises; for example, the Global Poverty monitoring
exercise uses macro numbers such as private consumption to interpolate national poverty numbers prior to the regional and
global aggregation.

24 The GAML created some initial mappings between three regional assessments (PASEC, LLECE, and SACMEQ) as part of the
SDG monitoring process. These have been updated during GAML workshops in early April 2019, and the revised proficiency
level descriptors were discussed in the GAML meeting in Yerevan in August 2019. These are included in Table 2. While we
typically use these thresholds, we triangulate them with other data where possible.
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period), we used those data to estimate reading proficiency. If not, we would proceed next to the
relevant regional reading assessment (PASEC or SACMEQ); if the country had no regional assessment
data, we would proceed to the TIMSS Science or Math assessment; and so on.% For countries in the LAC
region, LLECE was used as the preferred assessment, for reasons discussed below. The hierarchy of
assessments is as follows:

1) Global Assessments — Reading

a) PIRLS (global): As noted above, PIRLS is the anchor assessment used for this database. Of the
major cross-national learning assessments, it is the one that is administered to children at
roughly the target age: it assesses a random sample of Grade 4 students in each country, and
the average age of tested children is 10.1 years. Proficiency is defined as reaching the Low
International Benchmark, which means a score above 400 points.

2) Regional Assessments - Reading

a) LLECE (Latin America and the Caribbean): LLECE has implemented three rounds of regional
assessments in Latin America and the Caribbean. The most recent round for which we have
data, the third round, was carried out in 2013 and covered 13 countries. We have used data
from both the second and third rounds, also known as SERCE (2006) and TERCE (2013). Given
the dual objective of estimating a global learning poverty rate for 2015 and simulating the
expected rate of progress until 2030, we have used TERCE results expressed in the SERCE scale,
as described and reported by OREALC/UNESCO (2014). For all countries in the LAC region, we
also used LLECE as the preferred source of learning assessment information even when PIRLS
data were also available for the country, as was the case for Chile, Colombia, and Honduras. The
reasons for this choice were: (1) to increase within-region comparability; (2) to increase the data
available to determine trends, given that there are more historical observations available for the
LLECE assessments (Chile and Honduras participated in only one PIRLS each, and Colombia
participated in two rounds of PIRLS with a 10-year gap between them—2001 and 2011); and (3)
to avoid some data comparability problems (as in Honduras, which implemented the PIRLS 4"-
grade exam for 6™-grade students). Based on the proposed revisions to the minimum
proficiency threshold for this assessment, an examination of the proficiency-level criteria, and
triangulation with other data sources, we defined minimum reading proficiency as reaching
Level 3 on TERCE (in the SERCE scale).?®

b) PASEC (West and Central Africa): PASEC has also carried out several rounds of data collection in
Francophone African countries. The most recent round was carried out in 2013/2014. We used

25 We do not use EGRA assessments, for three reasons. First, EGRAs are typically administered on a younger population or at
lower grades than the age 10/grade 4 cohort. Second, even in the case of the two countries for which nationally representative
4th- and 5t-grade EGRAs are available, the proficiency level descriptors for those assessments cannot be mapped as of now to
the GAML proficiency benchmark. Third, and more fundamentally, EGRAs are not designed for this purpose. As one leading
EGRA advocate colorfully put it while commenting on an early draft of this paper, “It is a good general principle not to try to
saw with a screwdriver! In the early grades, too much depends on the inherent opacity of the orthography in which languages
are rendered” for those assessments to be used for this purpose.

26 Use of Level 3 is consistent with the revised UIS proposals for consideration by GAML meeting in August 2019 (but deviates
from the 2018 provisional GAML recommendation of mapping to Level 2). A comparison with PISA results (reported below)
supports this decision to adopt Level 3. It also supports the decision to use Level 4 as the MPL for PASEC, as recommended by
the revised proposal for GAML (and thus to deviate from the 2018 GAML recommendation).
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data from that round of PASEC to provide estimates for 13 countries. We defined reading
proficiency as reaching Level 4, in line with the proposals to GAML.

c) SACMEQ (Southern and Eastern Africa): SACMEQ has carried out several rounds of data
collection for Eastern and Southern African countries. The latest round of the SACMEQ
assessment (SACMEQ V) was carried out in 2013. Due to concerns about the quality of the data
for this round, we do not use this data to establish levels. We do, however, use it for estimating
changes in proficiency over time, adopting Level 5 as the proficiency threshold, in line with the
proposals to GAML.%

3) Global Assessments — Non-Reading (Science or Math)

a) TIMSS (global): Some countries that have not participated in PIRLS or the regional assessments
have participated in the TIMSS international math and science assessment of 4™-graders. For
these countries, we use the science scores as a proxy for reading scores, counting children as
proficient if they exceeded the Low International Benchmark. We have two rationales for using
this proxy. The first is conceptual: the ability to answer science questions requires reading
proficiency, since most science questions are word problems. The second is empirical: across
the countries for which we have data for both subject areas, proficiency on science is highly
correlated with reading proficiency. Within the PISA assessment, the science-reading
correlation is 0.98, and for countries that have participated in both TIMSS and PIRLS, the
correlation between the two is 0.965 (Table 12). There were 15 countries in which TIMSS was
used to construct the learning poverty indicator (see country table in Annex 7 for more details).
The preferred subject was science, and the minimum proficiency set at the “low” benchmark. In
14 countries we were able to use TIMSS Science; TIMMS Math was used only for Jordan, which
had no TIMSS Science score.

4) National assessments (interim SDG reporting): For some larger-population countries that have not
participated in any of the assessments listed above, we used interim data from National
Assessments, as per the UIS SDG 4.1.1 reporting protocol.?® As with the regional assessments, this
required deciding on the appropriate level of proficiency to map to the global benchmark. We made
these judgments by: (1) drawing on the proficiency-level descriptors within each national
assessment to select the level that most closely matched the global description of reading
proficiency; and then (2) consulting UIS and World Bank country experts and triangulating with
other data sources (such as PISA or citizen-led assessments) to determine whether any adjustment
was necessary. These decisions are highly consequential, given that the 12 countries for which we
rely on national assessments are responsible for 57% of the children in our database.?

27 If instead we omit the SACMEQ data from the spells database, the estimated rate of improvement for the 2000-2017 period
declines somewhat. As a result, the simulations lead to even more modest expected improvements in learning poverty by
2030—reinforcing the idea that the core findings we present in this paper may, if anything, understate the current and future
dimensions of the learning poverty challenge.

28 ]S (2019).

29 These countries are Afghanistan, Bangladesh, Cambodia, China, Ethiopia, India, Kyrgyz Republic, Malaysia, Pakistan, Sri Lanka,
Uganda, and Vietnam. Note, however, that even if we exclude these 12 countries, the estimated global learning poverty rate is
quite similar to the full global estimate, at 54% for low- and middle-income countries and 46% when high-income countries are
also included.
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The resulting consolidated global dataset includes estimates of reading proficiency for 116 countries. Of
these countries, 100 have data from the period starting in 2011;3° 62 of these are low- or middle-income
country clients of the World Bank. The total population represented by the estimates for all years in the
dataset is 515 million children between age 10 and 14, which corresponds to 84% of the global cohort.
Once we restrict the dataset to data from 2011 onward, the corresponding global figures are 496 million
and 81% of the global cohort, and the figures for low- and middle-income countries are 437 million and
80%. (See Annex 3, Table 15 for more details.)

Measuring out-of-school children

As discussed, one additional input is data on out-of-school children. Our preferred measure of school
participation is adjusted net enrollment rates for primary school, computed using administrative records
such as National Educational Management Information Systems (EMIS). The primary data source for this
information was UIS, with validation by World Bank and UIS country education specialists.3! Given that
this data is not always available for every year, we filled in missing data with information from the
closest available year. If data are available for two years equally close to the missing year, the older
value is systematically used.3 If, despite this procedure, we still had missing values for adjusted net
enrollment rates, we followed a hierarchy of alternate enrollment rates for our measure of school
participation; Annex 4 describes this hierarchy and also provides a summary of decisions made for
specific countries. In using the adjusted net enroliment rate, we account for some children of primary
school age who might enter primary school early and advance to secondary school before they reach the
official upper age limit of primary education.

30 See the next section for a discussion of why 2011 is used as a cutoff.

31|n some cases, the evidence was compelling enough to require alternative sources of data. One such case was Afghanistan,
for which the official UIS data show an adjusted net enrollment rate of 28% in 1993 and a gross enrollment rate of over 100%
for 2017, while the Afghanistan Living Conditions Survey (2016/2017) reports that enrollment is 50.4%. This last estimate which
was deemed closer to the reality by country teams and was therefore used in our estimates.

32 The earlier year tends to be closer to the latest population census round (that is, 2010) and is therefore less sensitive to any
errors in population projections. Moreover, for countries that are expanding their primary school systems (which are more
likely to be low-income countries with higher levels of learning poverty), the older number would give a more conservative
estimate.
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Population

We use population figures for the age 10-14 cohort, which matches the expected population of children
at the end of primary. Given that population numbers are needed in these calculations only as weights
for the regional and global aggregates, the use of 5 age cohorts is preferred to a single one.?* We advise
great caution on the extrapolation of the learning poverty rates into the absolute number of children
living in learning poverty, since such extrapolation will be extremely sensitive to the choice of
population definition. To ensure cross-country comparability, we use an international population
source; see Annex 5 for a detailed description of the population data. In the next section we discuss the
robustness of our global learning poverty estimates to different population definitions.

Data coverage, access, and quality

The learning poverty indicator is based on data covering four-fifths of children at the end of primary. In
other words, 80 percent of children in low- and middle-income countries live in a country with at least
one learning assessment at the end of primary, carried out in the past 9 years, that is of sufficient quality
to be used for SDG monitoring.3* This extensive coverage became possible only in recent years, with the
progress in measuring learning in countries and the GAML’s efforts to establish comparability, which has
made possible the construction of a global indicator based on harmonized proficiency levels. It is worth
noting that the 80% population coverage for learning poverty is much higher than the coverage of the
global monetary poverty indicator when it was first launched in the 1990s.3°

Despite this progress, major gaps remain in data coverage, concentrated in the countries where the
learning crisis is most acute. While LAC and EAP have almost 90 percent coverage, less than half of
children in Sub-Saharan Africa live in a country with a National Large-Scale Learning Assessment (NLSA)
or a cross-national learning assessment of adequate quality to be used for this purpose (Table 2).
Differences in coverage by income level are also striking. Virtually all children in high-income countries
are in educational systems with such monitoring at 4™ grade; the corresponding figure for low-income
countries is less than 40 percent, and often those assessments take places as late as 6 grade. Recency
of the data also differs: in high-income countries, 70% of these assessments took place in the last four
years, but in low- and middle-income countries, the figure is only 35%. Data comparability, both within
countries over time and across countries, also still poses a significant challenge. These gaps underscore
the urgent need for action on improving data availability and quality (see Annex 10).

33 We also replicate results using different population data, such as a single age cohort (age 10) or all children of primary school
age (as defined by the legislation of each country); this leads to no qualitative change in the results.

34 Quality is assessed in this context in terms of design, implementation, comparability, frequency, timeliness, documentation,
and data access. Note that if we count the number of countries with adequate learning assessments for the learning poverty
indicator, rather than using this population-weighted figure, then coverage is considerably lower.

35 This level of data scarcity is not unprecedented. In 1981, when global monetary poverty was first reported at a global scale,
only 55% of the global population was covered by household surveys, with several regions not even reaching the 40% reporting
benchmark. The coverage has increased substantially since 2000, thanks to the impetus generated by the MDG process, and it
now remains close to 90%. For more information see http://iresearch.worldbank.org/PovcalNet/home.aspx.
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Table 2 Learning Poverty indicator: Population and country coverage by country groups

All Countries Low- and Middle-Income Countries*
N N Population Population N N Population  Population
countries countries with data Coverage countries countries with data Coverage
Country Group with data total (millions) (%) with data total (millions) (%)
Overall 100 217 496 81.1 62 144 437 79.7
East Asia and 13 37 129 86.6 6 23 119 86.9
Pacific
Europe and 33 58 42 84.0 12 23 20 74.0
Central Asia
Latin American 16 42 47 86.8 16 30 47 88.4
- and Caribbean
2 Middle East
& and North 14 21 27 71.4 6 12 22 68.8
Africa
North America 2 3 23 100.0 N/A N/A N/A N/A
South Asia 5 8 171 98.1 5 8 171 98.1
Sub-Saharan 17 48 57 46.1 17 48 57 46.1
Africa
High income 44 79 63 97.7 6 10 4 99.7
o .
g Uppermiddie 27 60 162 91.8 27 58 162 92.2
o income
g .
g Lower middle 16 47 219 75.8 16 46 219 76.0
£ income
Low income 13 31 51 63.3 13 30 51 64.8
e Partl 38 73 60 93.0 N/A N/A N/A N/A
c
'g IBRD 39 68 335 914 39 68 335 91.4
(]
—' IDA/ Blend 23 76 101 56.0 23 76 101 56.0

Source: Authors’ calculations using the Global Learning Assessment Database; UIS Enroliment Data; and UN Population numbers.

Notes: Data includes only assessments since 2011 (See Table 17 in Annex 3 for an expanded range); Population coverage considering share of
population ages 10-14 years old. Lending Categories: Part 1 countries do not borrow from the World Bank Group; International Bank for
Reconstruction and Development (IBRD); International Development Association (IDA); and IDA-eligible based on per capita income levels and
are also creditworthy for some IBRD borrowing (Blend). (*) Low- and Middle-Income countries refers to Part 2 countries, which are eligible to
borrow from the World Bank Group and include high-income IBRD clients.

Relationship to other global learning databases

This initiative is not the first effort to build a global database that harmonizes learning data from
different assessments. We have already noted above the UIS-led effort that is underway to develop
harmonized learning indicators as part of the SDG monitoring process; that effort, on which this paper
builds, is based on mapping proficiency levels from different assessments against each other. The
current efforts to harmonize learning indicators for SDG monitoring include item-based linking of
assessments. Two important global efforts precede the initiative described in this paper: the World
Bank’s Harmonized Learning Outcomes (HLO) effort, which published harmonized data from many
learning assessments at the primary and secondary level (Patrinos and Angrist 2018); and the UIS global
database, which relied on “doubloon countries” to align scores across different assessments (UIS,
2017c).

This initiative contributes to those previous efforts in the following ways:
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e  First, it creates an actionable indicator based on internationally agreed standards for the
learning that should be taking place in primary school. By drawing on the GAML-based
proficiency estimates, it makes use of a detailed descriptor-based equating of proficiency levels
across assessments. By measuring proficiency—specifically reading proficiency in late primary
school—it provides an actionable indicator that we hope countries can change relatively quickly
with focused effort. It is therefore based on whatever reliable and relatively recent information
is available for this purpose. This approach to linking learning data differs from and
complements the numerical linking approach of the HLO-ratio (Patrinos and Angrist, 2018) and
the Altinok “doubloons” (UIS, 2017c), which are based on the creation of “exchange rates”
across assessments using countries that participate in multiple assessment programs in a given
subject, schooling level, and testing round. The HLO, for example, measures the overall learning
performance of each system, so it casts a wider net of age ranges and subjects and years.

e Second, it allows us to produce estimates now, rather than waiting for the outcomes of
psychometric linked learning assessments using common items which reflect the Global
Proficiency Framework. That process will produce valuable insights, but good provisional
estimates of the baseline and rates of change are necessary to guide action now. We are
already in 2021—more than one-third of the way through the SDG period of 2015-30—and the
10-year-old children of 2030 were born last year.

e Third, it expands the data available for these comparisons. By drawing on knowledge of World
Bank and UIS staff working in countries with data gaps, as well as on the WB and UIS teams’
understanding of the national assessments in these countries, it can incorporate new data from
a number of assessments that are not yet included in the other databases.

Relationship of Learning Poverty with the SDG 4 monitoring framework

The learning poverty measure is also well aligned the SDG 4 monitoring framework. In particular with
the SDG 4.1.1 on learning and the Out-of-School Children rate indicator in the SDG 4 thematic
framework (4.1.4). In which,

e Indicator 4.1.1 is stated as: Proportion of children and young people (a) in grades 2/3; (b) at the
end of primary; and (c) at the end of lower secondary achieving at least a minimum proficiency
level in (i) reading and (ii) mathematics, by sex

e Indicator 4.1.4 is stated as: Out-of-school rate (1 year before primary, primary education, lower
secondary education, upper secondary education)

The minimum proficiency level used by Indicator 4.1.1 b is cut-off value used to identify the student
population in Learning Deprivation (LD), while 4.1.4 corresponds to the School Deprivation measure in
equation 1.3%%

36 |n the case of countries that lack a 4.1.1b value, we have used the 4.1.1a reported value as long as the grade covered is either
Grade 4 or 5. One example is the use of PIRLS, which many high-income countries use to report 4.1.1a; given that it covers 4th
grade (age 10), we have considered it a valid indicator for the learning deprivation measure.

37 The SDG 4.1.4 indicator is defined as the complement to the total net enroliment rate [100-(Total number of students of the
official age group for a given level of education who are enrolled in any level of education, expressed as a percentage of the
corresponding population)]. In the case of the learning poverty measure, given the focus on the primary school age children, the
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4. Results: Levels and patterns of learning poverty

This section presents the learning poverty estimates for low- and middle-income countries and explores
the robustness of those estimates.

Where we are now: Half of children in low- and middle-income countries are learning-poor

The headline number that emerges from this analysis is that 52.7% of all children in low- and middle-
income countries are not able to read proficiently by age 10—or even at age 12, when many of them are
tested. Based on the experience of rich countries, it should be possible to reduce this learning poverty
rate to the single digits—say, 5% to 8% —just as absolute poverty is near zero in those countries. In the
case of monetary poverty, the global rate had already been reduced to 11% before the pandemic, well
on the way to a global target of poverty elimination by 2030.38 Yet in the education sphere, one out of
every two children in the developing world is not learning to read by late primary-school age (again,
even before the pandemic). And the rate is much higher in some regions: in Sub-Saharan Africa, learning
poverty is 87%, or more than six times as high as the 13% rate found in Europe and Central Asia’s low-
and middle-income countries. There is considerable variation within regions too, with learning poverty
in regions such as ECA and EAP ranging from 2% in the country with lowest learning poverty to over 50%
in countries with the highest rates, or a ratio over 30.

The global average for low- and middle-income countries is held down by the inclusion of the upper-
middle-income countries, which average 29% learning poverty. But in lower-middle-income countries,
55% of children cannot read proficiently, and in low-income countries, the rate is over three-quarters at
90%. (See Table 3 for more details.)

Similar patterns are found in the data by World Bank lending status. Even in the IBRD countries in the
database, about 40% of children are not reading proficiently by late primary. And in the other groups, a
substantial majority of children do not acquire minimum proficiency; for example, the learning poverty
rate is 80% for IDA/Blend countries.

preferred indicator is the complement to the adjusted net enrollment rate [100-(Total number of students of the official primary
school age group who are enrolled at primary or secondary education, expressed as a percentage of the corresponding
population)]. For a detailed rank of the preferred data sources of the schooling deprivation used in the LP measure please see
Annex 3.

38 At the baseline of the MDGs, in 1990, the global monetary poverty rate (excluding other High-Income Countries), using the
international dollar per day, was 43%. Under the MDGs, the world agreed on the target to halve this number by 2015. At the
same time, the global number for 1990 was 36% and it reached 10% by 2015. The last time global monetary poverty was higher
than 50% was in 1981; in that year, the first year in which it was reported, the rate was estimated at 52% (with a survey
coverage of 55% of the World population). For more details, please visit the Povcalnet website at
http://iresearch.worldbank.org/PovcalNet/povDuplicateWB.aspx.
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Table 3 Share of children who are learning-poor by late primary, by country group

All Countries Low- and Middle-Income Countries*
Learning S.E. Minimum  Maximum Learning S.E. Minimum  Maximum
Poverty L.P. L.P. L.P. Poverty L.P. L.P. L.P.
Country Group (%) (%) (%) (%) (%) (%) (%) (%)
Overall 48.0 0.4 1.6 98.7 52.7 0.4 1.7 98.7
East Asia and 19.8 0.8 17 51.1 212 0.9 1.7 51.1
Pacific
Europe and 8.8 0.2 16 64.5 13.3 0.4 22 64.5
Central Asia
Latin American
S and Caribbean 50.8 0.8 20.7 80.7 50.8 0.9 20.7 80.7
&
& Middle East and 58.7 0.6 117 94.7 63.3 0.9 35.7 94.7
North Africa
North America 7.6 0.5 43 7.9 N/A N/A N/A N/A
South Asia 58.2 0.9 14.8 934 58.2 0.9 14.8 93.4
Sub-Saharan 86.7 03 483 98.7 86.7 03 483 98.7
Africa
High income 8.7 0.2 1.6 66.6 23.9 0.5 4.0 66.6
ko .
g Upper middie 29.0 05 2.2 80.7 29.0 0.7 2.2 80.7
o Income
2 .
g Lowermiddie 55.1 0.7 1.7 85.1 55.1 0.7 17 85.1
k= Income
Low income 89.8 0.3 78.2 98.7 89.8 0.3 78.2 98.7
w Partl 7.7 0.2 1.6 51.0 N/A N/A N/A N/A
S IBRD 40.0 0.6 1.7 80.7 40.0 0.6 1.7 80.7
2 IDA/Blend 79.5 0.3 51.1 98.7 79.5 0.3 51.1 98.7

Source: Authors’ calculations using the Global Learning Assessment Database; UIS Enroliment Data; and UN Population numbers.

Note: For specific country numbers please see Table 20, in Annex 6; Standard errors calculated through bootstrapping, see Annex 9 for details.
(*) Low- and Middle-Income countries refers to Part 2 countries, which are eligible to borrow from the World Bank Group and include high-
income IBRD clients. See Table 2 for the number of countries per classification.

Robustness and Validation

As discussed earlier, these results build on several assumptions and methodological choices. In this
section we check the robustness of the results to variations in some of those assumptions and
triangulate the results with other indicators to confirm the external validity of the measure.

Choice of reporting window

To build our global aggregate, we have to establish a valid reporting window. As previously discussed,
our preferred window is a 9-year window centered on 2015. It is reassuring to see that the choice of
reporting window does not seem to change the global estimates drastically, at least with the currently
available data. Table 4 shows the sensitivity of the results to this choice, using the latest available data
and reporting windows of different lengths (9, 7, and 5 years). Although the choice of reporting window
does affect the number of countries, and to a greater extent the population coverage, it does not
change the learning poverty very much. However, narrower reporting windows tend to lower the global
learning poverty estimate, reflecting a composition bias: countries with more recent data have lower
learning poverty rates.
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Table 4 Sensitivity of results with respect to choice of reporting window

All Countries Low- and Middle-Income Countries*

Learning  S.E. Population Learning S.E.  Population

Poverty L.P. Coverage N Avg. Poverty L.P. Coverage N Avg.
Window (%) (%) (%) countries  Year (%) (%) (%) countries  Year
Latest 49.0 0.3 84.2 116 2015 53.8 0.3 82.9 74 2014
9 years 48.0 0.4 81.1 100 2015 52.7 0.4 79.7 62 2015
7 years 47.0 0.4 72.6 90 2015 51.7 0.5 70.3 52 2015
5 years 43.5 0.4 56.4 60 2016 47.9 0.5 52.1 22 2016

Source: Authors’ calculations using the Global Learning Assessment Database; UIS Enroliment Data; and UN Population numbers.
Note: Standard errors calculated through bootstrapping, see Annex 9 for details. (*) Low- and Middle-Income countries refers to Part 2
countries, which are eligible to borrow from the World Bank Group and include high-income IBRD clients.

Choice of population of reference

Another important choice is which population of reference to use. In this subsection we present the
robustness of our global estimates to different choices of our population numbers. We show that our
results are qualitatively similar in terms of the global learning poverty rate, while they can significantly
differ in terms of the total number of learning-poor. Table 5 shows the both the global rate and the total
number of learning-poor, using four population definitions, namely: (i) our preferred measure, which
combines the five age cohorts from 10 to 14 years of age; (ii) a single age cohort (10 years of age); (iii) all
children of primary school age, defined based on the de jure ages at which children are supposed to
start and finish primary school (5-16); (iv) all children from age 9 to the official de jure age at which
children are supposed to finish primary; and, (v) all children enrolled in primary school.

Results for the global rate are quite robust to these changes in population cohorts: learning poverty
ranges from 53% to 55% for low- and middle-income countries, and from 48% to 51% for the whole
world. By contrast, the absolute number of learning poor unsurprisingly differs greatly based on the
population definition, ranging from 60M to 720M children globally (Table 5). It is important to keep in
mind that there is no perfect choice of population of reference given the data limitations, and those
differences may generate noise around the credibility of the estimates.

This exercise has implications for how learning poverty figures are communicated. First, the learning
poverty rate can be used with confidence that it is not sensitive to the primary-age population of
reference used. Second, given that absolute numbers are often seen as more powerful as
communication tools, those citing the numbers of learning-poor will need to be careful to specify clearly
the population of interest, and to caveat that such indicator is just for illustration purposes. A final
important point from Table 5 is that no matter what definition is used, between 98% and 99% of all
learning-poor children in the world live in low- and middle-income countries.
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Table 5 Sensitivity of results to choice of population of reference

All Countries Low- and Middle-Income Countries*

Learning S.E. Population Learning Learning S.E. Population Learning
Population Poverty L.P. Population Coverage Poor Poverty L.P. Population Coverage Poor
Definition (%) (%)  (millions) (%) (millions) (%) (%)  (millions) (%) (millions)
Ages 10-14 48.0 0.3 612 81.1 294 52.7 0.4 548 79.7 289
Age 10 48.3 0.4 125 80.7 60 53.0 0.4 112 79.3 59
Ages 5-16 48.1 0.3 1498 80.8 720 52.8 0.3 1343 79.4 708
Ages 9+ 50.5 0.3 449 77.9 227 55.4 0.3 402 76.0 223
Primary 48.0 0.3 804 80.8 386 52.9 0.3 718 79.2 380

Source: Authors’ calculations using the Global Learning Assessment Database; UIS Enroliment Data; and UN Population numbers.
Note: Standard errors calculated through bootstrapping, see Annex 9 for details. (*) Low- and Middle-Income countries refers to Part 2
countries, which are eligible to borrow from the World Bank Group and include high-income IBRD clients.

Consistency with other learning data

As a check on the estimated learning poverty rates, we can compare them with estimates of reading
ability for other age groups from other sources. Several datasets include data on reading abilities of
adolescents, adults, and younger children; in this subsection, we use them to explore whether reading
proficiency levels are indeed as low as suggested by our learning poverty measure.

Here, we check the end-primary reading proficiency results against four other sources:

Skills of 15-year-olds (PISA): The first check uses data from PISA on the literacy of 15-year-olds. This
comparison may be especially useful as an independent check on the relevance and consistency of the
learning poverty data, for two reasons: first, PISA assesses competencies of students just 3 to 4 years
past the end of primary, and second, it is available for many middle-income countries and (more
recently, with the PISA-D program) for a few low-income countries.?* On the PISA Reading test,
proficiency levels range from Below Level 1b to Level 6. Level 2 is typically considered the minimum
proficiency level for lower-secondary, and using it is equivalent to the approach we have used at the end
of primary.®® In other words, the share of students scoring below Level 2 is the analogue, for 15-year-
olds, to the end-of-primary learning deprivation measure used to produce our learning poverty
measure. Given that the average age for the end-primary assessments in our dataset ranges from 10 to
13, the assessments measure students only a few years apart, and therefore the end of primary and
lower secondary learning deprivation measures should correspond closely. In this exercise, we have
used PISA assessments around 3 to 5 years after the year of our learning poverty measure, in an attempt
to track similar age cohorts. These measures are equivalent to the complement of the SDG 4.1.1b and
SDG 4.1.1c indicators.

39 Although it is theoretically possible that a country could perform poorly on 4th-grade reading proficiency but well on reading
of 8th-graders or young adults—for example, if its secondary schools are managed better than its primary schools—this is not
likely in practice. Systems that are high-performing at the lower grades tend to do well at higher grades too. While no single
international literacy assessment assesses children in both 4t and 8t grade, the TIMSS Science assessment does, and the cross-
country correlation for 2015 between 4th-grade and 8th-grade scores is quite high, with a correlation coefficient of 0.96.

40 Level 2 is described as the “baseline level . . . at which readers begin to demonstrate the competencies that will enable them
to participate effectively and productively in life as continuing students, workers and citizens” (OECD PISA for Development
brief). In its country reports, the OECD signals the importance of this baseline by highlighting the share of a country’s student
population that is below Level 2. This is also the level that the GAML process recommended for the SDG 4.1.1c monitoring.
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Because virtually all of the countries participating in PISA are either high- or middle-income, this test can
be applied only to those countries and not the low-income countries in our dataset (notable exceptions
are the PISA-D participant countries). Figure 1 compares the PISA Level 2 or PISA/Secondary learning
deprivation measures against our end-primary learning deprivation and our learning poverty measures
for 60 countries (panels a and b), 25 of which are among our middle- and low-income countries (panel c
and d). The results are instructive:

As expected, there is a strong relationship between end-of-primary and lower-secondary
learning deprivations in reading. The Pearson’s correlation of the end-of-primary learning
deprivation (used in our learning poverty measure) with the PISA reading learning deprivation is
0.87, meaning that we can predict % of the variation in a country’s performance in lower-
secondary just by knowing its performance in end-primary proficiency. And this correlation
appears to reflect actual skills of the cohort: the correlation weakens if, as a placebo test, we
compare instead PISA scores from rounds that took place much earlier than our learning poverty
was collected. For example, if we use PISA measures collected from 6 to 11 years prior to the
year of our learning poverty estimates, or even more than 11 years before the assessment of
the end of primary, we find correlations of, respectively, 0.69 and even 0.14 (see Table 18 in
Annex 6). If we focus only on middle- and low-income countries, the latter correlation is also
quite low.

But despite the strong relationship between primary and secondary learning deprivation rates,
the primary rates are much lower than secondary rates in most cases. Visually, this means that
most of the points in the graph are well above the 45-degree line in Figures 1a and 1c. For the
average country in the sample, the gap is 10 percentage points, and for middle- and low-income
countries it is 16 percentage points (see Table 18 in Annex 6).

This difference holds if we use either our measure of learning poverty or just the share of end-
of-primary learning-deprived students (as shown by the different panels of Figure 1 and by Table
19 in the Annex).
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Figure 1 Rates of learning deprivation in reading: comparison of end-primary and lower-secondary measures (15-year-olds,

PISA)
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Source: Learning deprivation at lower-secondary (SDG 4.1.1c) is measured as the share of students scoring below Level 2 on the PISA reading
test (OECD). PISA assessments used are those administered between 3 to 5 years after the learning assessment used for the Learning Poverty
measure, as used in panels b and d (or the end-of-primary learning deprivation measure, panels a and c).

The fact that lower-secondary learning deprivation (as measured by PISA or the SDG 4.1.1c) is
substantially higher than our end-primary measure of learning deprivation (SDG 4.1.1b) in these high-
and middle-income countries is surprising, given selection into secondary schooling. In most middle-

income countries, enrollment of 15-year-olds is far from universal. The students who remain in school
long enough to be tested by PISA tend to be more advantaged (which usually means higher-scoring)
than those who drop out. This selection effect should increase relative test scores, leading the lower-
secondary learning deprivation rates to be lower than those for primary.

These results suggest that our estimated end-primary learning deprivation rates do not overstate the
problem, at least for middle-income countries. Indeed, the comparisons with lower-secondary learning
deprivation rates (PISA below Level 2) suggest that our learning poverty rates may underestimate the
true values for many countries with low learning deprivation rates, by some 20 percentage points.

Adult skills (PIAAC): Another check of consistency is to compare with the literacy skills of young adults.
Other factors such as on-the-job learning will also affect adults’ literacy, but especially for the young
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cohort, the quality of learning during the school years is likely to be a major determinant. On the
OECD’s PIAAC survey of adult skills, Level 2 can be considered as the minimum proficiency. In Japan, less
than 3% of the young-adult population (age 16-24) is non-proficient by this measure, and in the rest of
PIAAC’s top 10 countries in young-adult literacy, the number is less than 10%. By contrast, in Chile 39%
of young adults are non-proficient on PIAAC; in Turkey, the figure is 37%; and in the Russian Federation,
it is 14%. These young-adult nonproficiency rates from PIAAC are highly correlated with our learning
poverty measure, with a correlation coefficient of 0.76. However, learning poverty is substantially
lower, at 19% for Chile, 25% for Turkey, and just 3% for the Russian Federation. Across countries,
learning poverty is a median of 6 percentage points lower than PIAAC nonproficiency. Like the PISA
results, these results too suggest that, if anything, our estimates of primary age nonproficiency are
conservative.

UIS estimates of “Children not learning”: In addition to these measures of adolescent and adult skills,
there is another recent estimate of the extent of the problem that is more directly comparable. The UIS
estimated in 2017 that “more than 617 million children and adolescents are not achieving minimum
proficiency levels (MPLs) in reading and mathematics” (UIS 2017a). Underlying those totals is UIS’s
estimate that 56% of primary school-age children do not attain the minimum proficiency in literacy.*
This estimate was based on a more limited coverage of end-of-primary proficiency in low- and middle-
income countries than the one we use here, as national learning assessments were not included, and it
used a different harmonization methodology (very similar to that of the HLO) that appears to include
inferring primary school learning from lower secondary school assessments in some cases.** Also, unlike
our global learning poverty estimates, UIS’s earlier global figure includes high-income countries;
restricting the sample to low- and middle-income countries would further increase the Children Not
Learning share.*® Thus this comparison too suggests that the global learning poverty estimate of 53% is
on the conservative side as an indicator of the scale of the learning challenge.

Early-grade learning (3™ and 4" Grade, LLECE and PASEC): Another check is the extent to which our end-
of-primary learning measure is aligned with early primary grade results for each country. This is
important as we would like to know if educational systems that are performing well at early grades are
more likely to be performing well at the end of primary, and vice versa. This is analogous to the
triangulation with lower secondary. Although only two regional assessment programs, LLECE and PASEC,
enable us to make this comparison, this exercise still gives us a greater representation of low- and
middle-income countries than the PISA and PIAAC comparisons do.

Given the choice of grade assessed and periodicity of these two assessment programs, we cannot
compare scores for a single student cohort, so the results should be interpreted as the association of the
quality of learning delivered in early grades and at the end of primary. We make the comparisons in
terms of both the average reading score and the share of learning-deprived students. In the case of Latin
America (Figure 2 panels a and c), a cross-country comparison of early-grade and end-of-primary

41 Table 1 of UIS (2017a)

42 UIS (2017b) reports that “to estimate meaningful regional aggregates, the proportion of students achieving minimum
proficiency level at the end of primary education by subject were assumed to be equal to the proportion of students achieving
the minimum proficiency level at the end of lower secondary education. This treatment was applied to countries with large
regional weight such as China, Egypt and India” (p. 15).

43 UIS (2017a) estimates the share of Children Not Learning in lower-middle-income and low-income countries at 76% and 91%,
respectively (see Table 2). These estimates are substantially higher than our learning poverty estimates of 54% and 78% for the
same country groups.
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performance shows a very strong relationship, with approximately 90% of the variance being explained
and a very low dispersion of the countries around the trend line. For Sub-Saharan Africa, the results are
substantially different: while we find a positive relationship when we compare mean scores, the
relationship is not very strong (Figure 2d), and we find virtually no relationship when we use the learning
deprivation measure for end-primary (Figure 2b).

One channel that might explain the weaker correlation in Sub-Saharan Africa than in Latin America is the
transition in language of instruction, which happens around age 10 in many African countries and which
likely weakens students’ literacy as tested in the second language. Using data from PASEC, we find
results consistent with this hypothesis. First, the early-grade relationship is significantly stronger for
math. Second, if we remove countries such as Burundi, in which there is a documented transition from
Kirundi to French, the strength of this relationship would jump from an RHO of 0.03 to -0.53 in the case
of learning deprivation (see Table 19 in the Annex). This suggests that in systems where there are
transitions in language of instruction during primary school, interpretation of the learning poverty
results should take this into account.

Figure 2 Learning Deprivation and Average scores in reading: Early Grade vs End of Primary

a. Latin America (LLECE) learning deprivation at the end of b. Sub-Saharan Africa (PASEC) learning deprivation at the end
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Source: Author’s calculation. Note: for Early Grade we use the national average score in reading (grade 2 for PASEC and grade 3 for LLECE); for
the end of primary we use both the learning deprivation share and the end-of-primary average reading score (grade 6 for both PASEC and
LLECE). PASEC data from 2014 (n=10) and LLECE from 2006 (n=16) and 2013 (n=15).
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Conclusion: These initial comparisons show that the learning poverty estimates for low- and middle-
income countries correlate strongly with other estimates of reading ability, including those for other age
groups (with some exceptions that may be driven by changes in language of instruction). The
comparisons also suggest that, if anything, the learning poverty estimates are somewhat conservative as
indicators of the scale of the learning crisis. For example, consider the implications of the PISA
comparison, which shows that the PISA learning deprivation rates** are considerably higher than our
primary learning deprivation and even learning poverty rates. This means that children who just clear
our minimum proficiency threshold by the end of primary are not on track to meet PISA Level 2 by age
15—which in turn means that they will not even “begin to demonstrate the [reading] competencies that
will enable them to participate effectively and productively in life as continuing students, workers and
citizens.” In other words, the actual level of learning poverty or share of learning-deprived students in
low- and middle-income countries could be even higher than the 53% reported above. But whether the
learning poverty rate is 53% or even higher, the high rate has major implications both for the prospects
of reaching universal reading proficiency and for the way forward.

In what follows, we will build on these findings to present some evidence on the heterogeneity of the
proposed learning poverty measure and will return to some of the points presented above.

Understanding the heterogeneity of Learning Poverty

In this subsection we discuss the heterogeneity of learning poverty across four important dimensions.
First, we unpack the contribution of both schooling and learning to learning poverty, globally and for
different groups of countries. Second, we introduce a learning gap measure. Since our learning indicator
is the share of students below minimum proficiency, by definition it is not sensitive to changes in the
distribution that take place below the threshold; below, we use the gap measure to show the
importance of tracking those changes too. Third, we present learning poverty measures disaggregated
by gender, which is a key dimension of inequality in many countries that may require special
interventions. Fourth, we present evidence on spatial differences in learning poverty within a country,
using Brazilian data for the illustration.

Unbundling Learning Poverty: The relative contribution of quantity and quality of schooling

learning poverty is multidimensional, as is it capture both learning and schooling by combining two
separate yet conceptually related indicators. From a diagnostic and policy perspective, it is useful to
unbundle this indicator and try to understand how much learning deprivation (LD) and schooling
deprivation (SD) contribute to the overall level of learning poverty. The decomposition of our learning
poverty measure suggests that weaknesses in learning (for enrolled children) account for 84% of the
learning poverty in low- and middle-income countries (see Table 6). ** This is not surprising, given th