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Summary

Monitoring SDG4 and its related targets is underpinned by countries efforts guiding their
education systems to boost inclusivity and equitable delivery of education without leav-
ing one behind. The existing monitoring framework of SDG4 should address (at least
at the global and cross-country comparison levels) what it is missing from its chosen pil-
lars and drivers for assessing countries’ progress across targets given available data sources
(i.e., household/learning surveys). Missing data can manifest in various forms (i.e., missing
groups, missing types, and missing purposes), ultimately constraining the global education
community’s ability to achieve quality education for all, especially those far to reach (such
as marginalised and vulnerable groups). Missing data hampers a robust data picture when
assessing inequality across SDG4 indicators, prolonging existing marginalisation and leading
to a weak country governance on indicators’ monitoring.

Hence, in this report, after introducing a more comprehensive framework for learning,
access and educational attainment based on current literature, which is more applicable
to the realities of poorer education systems, we present an overview across selected SDG4
targets on missing dimensions (albeit being available) of educational inequality as well as on
educational processes so that to fill this gap. Specifically, we base our analysis on information
which can be gathered from both household and learning surveys.

Using 7 targets and 14 indicators based on the SDG4 framework, our conceptual results
are follows. (i) We find that there are around 45% (n= 390) missing dimensions combina-
tions (in comparison to existing dimensions/drivers), out of which 75% are two dimensions
combinations and 25% are three dimensions combinations. (ii) Therefore, it is feasible to
generate several overlaps (=312) from two and three categories. The exclusion of monitor-
ing combinations affects more strongly outcomes related to learning, completion and access
indicators. (iii) We identify 42 new relevant dimensions for monitoring, yielding n=1854
combinations, 73% (27%) two (three) dimensions combinations. (iv) These new dimen-
sions are linked to learning and access/completion outcomes (≈ 14-18 new dimensions), and
stem from child/youth conditions (e.g., child work, disability, preschool attendance) or the
household level (e.g., leading driver here is mother education) as well as the school level
(infrastructure and school poverty). (v) For completion, novel drivers to further capture
educational inequality are measured the community and regional levels (15 new groups)
and for out-of-school rates further proposal on new dimensions are related to social norms
and women empowerment (18 new groups), allowing a more granular geographical lens for
targeting inequalities.

Moreover, relying on the latest UIS country data for the 2010-2020 period, main findings
are as follows. (i) There is a fair degree of missing (=14%), yielding on average a lack
of information for 2 indicators and 8 outcomes (out of the 14 indicators and 58 outcomes
for SDG4). (ii) There is an overall increase on missing rates post-2015, with most missing
occurring for SDG4 indicators 4.2 to 4.5. (iii) Results for missing by country income is
mixed but for some indicators missing rates are higher for poorer countries and regionally
concentrated in Africa, Oceania and South America. (iv) For some SDG indicators, conflict
is a clearer dimension behind missing when interacted with country income, especially in low
and lower middle income countries compared to upper middle income countries.
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1 Introduction

Less than a decade remains for the SDG agenda’s deadline in 2030. Yet achieving SGD4 (and
ensuring an inclusive and equitable quality education for all) seems quite uncertain. Indeed,
latest global estimates for access are quite alarming with ≈ 258 million children, adolescents
and youth (which is 17% of the global total) not being in school (UNESCO, 2020) and, only
six out of ten young people will be completing secondary education by the SDG deadline, if
current trends persist (UIS, 2019).

There is also a need to boost quality education as between 55%-60% of students at
primary and lower secondary school levels are not reaching minimum proficiency levels in
reading and math (UIS, 2019), not allowing them to prosper into further education or ac-
quiring the skills needed to successfully transition into work. According to the World-Bank
(2019), considering the 2015 rate learning poverty (not being able to read proficiently by
age 10-12) of 53%, by the 2030 deadline about 43% of late-primary children in low- and
middle-income countries will still not have reached minimum proficiency. Worryingly, too,
around 40% of countries do not have disaggregated data on key education indicators from
household surveys (UNESCO, 2020), therefore making monitoring of within-country educa-
tional inequalities even less feasible. This lack of progress among access, attainment and
learning SDG4 indicators, calls for more refined, accurate data on education, as well as an
assessment of which obstacles and challenges are still impending a significant progress on
SDG4 targets. In particular, what it is conceptually lacking on the current SDG4 monitoring
architecture.

A key obstacle is missing data, namely, which information could be possibly included
within SDG4 monitoring platforms from the point of view of better targeting of sub-groups,
specially those groups furthest left behind experiencing compounded layers of disadvantages
and holding back a country’s progress. Broadly, one could think of three missing types in
relationship to SDG4 indicators as:

1. Missing because of reporting (MR). Even though the data exists, it is not reported in
the UIS database (perhaps due to quality and comparability issues) and could represent
either a missing disaggregation or a whole indicator.

2. Missing because of absence (MA). In this case, absence is due to the lack of data
collection.

3. Missing because of framework (MF). Albeit the importance for achieving SDG4, key
monitoring drivers of indicators (from household surveys and learning assessments) are
not present in the UIS database. These drivers exist in current datasets employed by
UIS.

Because the current report is based on a comparison of the UIS database against currently
available data sources used to monitor SDG4, our focus is actually in the MR and MF missing
types. Furthermore, there is the dimensionality framing behind missings: there could be lack
of data for one dimension or one sub-group as a breakdown for the indicator, or two (and
more) dimensions breakdowns obtained by combining dimensions and layers of inequality
for the indicators. We present dimensionality along missing types in Table 1. First, with
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regards to missing in data reporting (MR), there is MR-data11: a missing one dimension
(1D) from the UIS platform which is currently used for another indicator; while MR-data12
denotes a two-dimensional (2D) (or more) combination using available dimensions from the
UIS dataset. Second, there is the missing type due to the framework (MF) where leading
drivers behind educational inequality are not used or included in the UIS database but they
are available in household and learning surveys (so they are “new” dimensions). Here missing
MF-data12 represents single disaggregation (1D) dimensions that could be derived from the
underlying data source, whereas MF-data12 denotes two dimensions (2D) combinations of
these new single dimensions with themselves.1

Table 1: Monitoring of SGD4 - missing types

Missing types Missing framework (MF)

1D 2D
Missing reporting (MR) 1D MR-data11 MR-data12

2D MF-data21 MF-data22

Notes: (1) Missing types are based on current indicators definitions (UIS) and main existing data sources. (2) Missing
reporting (MR), Missing framework (MF). We don’t include here missing for absence (MA). (3) One dimension (1D), Two
(or more) dimensions (2D).

Leading recent studies from UN agencies dealing with issues linked to the monitoring
SDG4 are UIS (2020, 2019) and UNESCO (2020). This report departs from these studies
in various ways. Specifically, with respect to UIS (2019), this report goes beyond patterns
on missing for single point of data from the 2010-2020 period by offering how the lack of
information can also depend on countries’s level of income and whether or not they have
been affected by conflict over the last decade. In comparison to UIS (2020), where the focus
is on calculation of indicators and broad considerations on data advantages from household
surveys, the current report takes up in more detail the scope and wealth of information
provided not only from household surveys but also from learning surveys when measuring
equity in education, by advancing concrete powerful dimensions behind access, attaintment
and learning inequalities linked to SDG 4 indicators.

Thus, the report echoes what is been highlighted more generally for the SDG develop-
ment agenda, where even though there has been improvements in data collection, “big data
gaps still exist in all areas of the SDGs in terms of geographic coverage, timeliness and the
level of disaggregation required” (Sachs et al., 2021, p. 5), and, equally, it underscores what
is measured in Target 17.18 (on enhancing the capacity-building support to developing coun-
tries).2 More closely to SDG4, considering the recent “2021 Global Education Meeting” for
accelerating SDG4 progress,3 the current report addresses one of the five key challenges for
an effective global-level cooperation: “Accountability for fulfilling commitments in respect of
support for improved education outcomes and sufficient data and monitoring” where effective
joint monitoring and accountability for achieving results is lacking due to data gaps on key

1 This can also represent the combination of the new dimension (MF-data21) with a single-dimensions already
present in the UIS data

2 For details, see: link.
3 Different information can be found at: link.
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SDG 4 indicators remain a major bottleneck to tracking and monitoring progress (UNESCO,
2021, p. 30). This recommendation, in turn, will be fed into the new Global Cooperation
Mechanism for Education.4

Vitally, for SDG4, different types of missing data in education can restrain the scope
and depth of what can be identified as the most vulnerable and marginalised groups within
education systems, such as out-of-school children living in conflict affected contexts or in
settings with negative social norms, or disabled students or Indigenous learners, or the group
of working children attending underprivileged schools. Besides, shifting the aim of the current
international data regime, that is, from transnational comparisons on rates of growth across
SDG4 targets and regions towards a much needed concrete policy-driven recommendations
underscored for the identification of these most (in-country) marginalised groups, requires
an assessment of missing data by targets and indicators, improving a country’s performance
of SGD4 indicators. This shift begins by putting forward some recommendations on key
dimensions of exclusion beyond the standard profiling used, typically given by combinations
of gender with location and household wealth. In this report we offer a first attempt to
address the issue of missing data across SGD4 platforms, relying on a more comprehensive
framework of inequality reviewing some current literature. The framework is constructed
through layers and markers of disadvantages which are available in household and learning
surveys.

The remainder of the report is structured as follows. Section 2 contains a brief review
of existing monitoring platforms for SDG4. We present an conceptual as well as heuristic
framework with a life-course outlook of schooling and further drivers behind educational
inequality in Section 3, alongside a description of the missing dataset. Section 4 includes
an analysis of missing data and its patterns across SDG4 targets/indicators. We offer some
forward-looking recommendations for the 2030 deadline and conclusions in Section 5.

4 For details, see:link.
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2 Monitoring of SGD4 - existing platforms

As the custodian agency for SDG4 data, the main monitoring platform is UIS which system-
atically collects data covering all SDG4 targets,5 although there are additional monitoring
tools. Leading alternative monitoring tools for assessing progress across SDG4 indicators
are WIDE (from UNESCO GEMR) and, for learning, large country cover is offered by PISA
(from the OECD), as well as TIMSS and PIRLS.6

For these three chosen platforms, Table 2 contains an overview of the sub-groups (di-
mensions) they use for monitoring progress and inequalities by educational outcomes types,
whether these new sub-groups are just only a first layer of analysis (1D-one dimension) or in-
teracted among themselves to generate more in-depth sub-groups analysis for wider overlaps
behind inequality (2D-two dimensions, 3D-three dimensions).

Table 2: Monitoring of SGD4 - some platforms

Indicators
groups

UIS WIDE OECD

Access/completion
1D G, W, L G, W, L, Eth, Reg, Rel n/a
2D G+L, G+W L+Eth, L+Reg, L+G, L+W, G+Eth,

G+Reg, G+Rel, G+W, W+Reg
3D G+L+W G+L+W, G+W+Reg

Literacy
1D G, L as above n/a
2D G+L
3D 0

Attaintment
1D G as above n/a
2D 0
3D 0

Learning
1D G, W, L, Lan, Imm L, G, Lan, W G, W, Lan, Imm, (Reg)
2D 0 L+W, G+L, G+Lan, G+W, Lan+L, Lan+W plus several additional drivers
3D 0 G+L+W, G+Lan+L, G+Lan+W, Lan+L+W and models estimated

1 Platforms links: (a) UIS.data, (b) GEMR.WIDE, and (c) OECD.PISA.explorer, with VolumeI-III.reports.
2 Abbreviations: G(gender), W(family wealth-SES), L(location, urban/rural), Lan(language spoken at home),

Imm(immigrant status), Eth(ethnicity), Reg(region), Rel(religion).
3 PISA contains several additional drivers. In OECD.PISA: student demographics, language and immigration, parents

employment and education, home possession and socioeconomic status, well-being. In VolumeI-III.reports: concentra-
tion of disadvantage, access to educational resources, stratification policies as mediating factors (conceptual approach
to equity). For instance: between- and within-school variations; isolation indices of disadvantaged and advantaged
students; school choice; characteristics of disadvantaged schools; educational resources and staff shortages; school
climate.

4 PISA for development (PISA-D) data explorer: PISA.D.explorer. Also, full results (gaps across several dimensions
beyond G+L+W), as well as models estimating differences between subgroup means for achievement -after accounting
for other variables- can be found at PISA.D.link.

First, a comparison of UIS with WIDE shows that, for access and completion indicators
(e.g., out-of-school and completion rates for different education levels), WIDE employs an
additional three sub-groups (ethnicity, region and religion) allowing further targeting on top

5 Also, check data resources from the Technical Cooperation Group (TCG) at: TCG-link and the latest data digest
about the production of global and thematic education indicators: UIS (2019).

6 See, TIMSS-PIRLS link.
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of the standard drivers of location (L, community: urban/rural), gender (G) and household
wealth (W = Q1,..., Q5). UIS monitoring groups, however, only hinges on the categories L, G,
W, and their combinations (L+G+W, say as an example of a 3D sub-groups combination:
poor rural girls) and, in consequence, this places a limit to what is the granular within-
country level of sources of inequality possible to identify.

On the contrary, having WIDE’s categories ethnicity/religion and region, plus overlaps
with the standard L, G, W categories, is more powerful as it factors in how barriers on
access or completion driven by gender and wealth vary within a country’s regions and ethnic
groups. Similarly, WIDE includes seven additional 2D overlaps in comparison to UIS, some
of them vital (e.g., impact of household wealth by region: W+Reg, or gender inequality
aligned with ethnicity: G+Eth).

Second, on top of that, WIDE uniformly uses the same monitoring dimensions for the
three types of educational outcomes -i.e., on access/completion, literacy and attaintment.
UIS latest drivers for assessing changes on SDG indicators falling into the literacy and
attainment groups are restricted: only gender and location (excluding wealth) (for literacy)
and just one dimension (i.e., gender) for attaintment indicators. Besides, WIDE additional
indicators on education poverty (populations with < 2 or < 4 years of education), completion
and attendance at higher levels (tertiary, higher education), and transition rates across levels,
offer further insights into inequalities (e.g., for those who haven’t completed primary).

Third, for learning indicators, all platforms (including PISA) employ the standard L,
G, W plus language spoken at home (migrating status). Yet, UIS platform breaking down
exclude overlaps of learning inequalities (at 2D or 3D) while, conversely, those (ten in total)
are in fact included in WIDE. But key drivers of learning inequality (like school type and
wealth, among others) are not included. Interestingly, PISA report adds (OECD, 2019a) a
regional break-down within countries7, highlighting OECD monitoring of SDG4 in relation
to gender and wealth (see: OECD, 2019b p. 45). Nevertheless, there is a vast amount of
information and statistics in PISA reports ranging from mediating factors, school inequality
and segregation, and too in the data explorer: OECD.PISA (albeit not brought into the
monitoring of learning-based indicators by UIS).

7 Although, surprisingly, region is not available in learning datasets.
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3 Missing data - framework

3.1 Further conceptual framework for attaintment and learning

Having reviewed the leading dimensions for monitoring inequality employed by different plat-
forms (custodians of assessing SDG4’s progress) in Section 2, here we present an alternative
more granular assessment of education inequality behind SDG4 targets, focusing on learning
and attainment indicators. The suggested framework is overreaching because it is embedded
in the realities of education systems from the global south where inequalities and barriers
are more acute and, thus, they should be prioritised as these education systems (countries)
are further away from the goalpost of fulfillment of SDGs by the 2030 deadline. The frame-
work is also thought as a representation of layered sources of inequalities, starting at the
child/youth level and then moving-up to their households, schools and communities.8

In particular, the “heuristic” framework proposed is more comprehensive as it consid-
ers: (i) a life-course approach to assess students achievement and their drivers, being more
relevant to resource-constrained education systems with larger populations of marginalised
and poor students (OECD, 2018; Willms, 2018), placing an emphasis as well on a country
education sub-systems (i.e., by school type); (ii) bidding constraints at the household level,
given by its composition/structure and ist size (demographic factors) and parental education
as mechanism to proxy the presence (or the lack of) intergenerational inequalities; (iii) cross-
over with other SDGs (i.e., SDG5 on gender equality through measures of girls’/mothers’
empowerment) be it at the household or community levels (social norms); (iv) an incorpo-
ration of the effects of all relevant factors (e.g., drivers) at the various levels simultaneously
(e.g., Huisman and Smits, 2015; Spierings et al., 2010); in other words, compounding factors
underscoring inequality in educational outcomes. An overview of the framework is shown in
Figure 1.

The suggested framework is rather pragmatic (being a more efficient mechanism for
monitoring of SDG4’s targets by using widening drivers and their intersections) as it falls
back on current available information from both learning and household surveys. Figure 1
places learning and attainment outcomes (at different educational levels, from pre-primary to
higher education) alongside each other since datasets and linked factors to each outcome are
to some degree different9 and, below each outcome, the figure includes their leading drivers.

On the one hand, for learning (achievement) indicators (left part of Figure 1), at the bot-
tom of the “educational prosperity” framework,10 there are the foundations of education sys-
tems to help students to success in school life (mostly measured at the school/community lev-
els); that is, inclusive environments, learning time and quality instruction, family/community
support and material resources. We proxy these by school contextual information such as
school location and type (urban/rural; public/private), a school’s extent of disadvantage
through its average family SES, the prevalence of student’s work outside school and the

8 This is related to some modelling features of dropout rates, for instance, where “...three conditions that affect this
decision (resources, structure, and culture), which manifest themselves differently at the different levels of analysis
(household, district, national).” (Huisman and Smits, 2015, p.2).

9 For instance, sources of inequality for learning-related SDGs indicators such as Read.G2t3, Read.Primary,
Read.LowerSec (see, Table 3, 4.1.1 SDG indicator) should include, among others, those measuring learning process,
school type and its teaching quality, etc.

10 This is based on the design of PISA-D contextual questionnaires.
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Figure 1: Monitoring - heuristic framework

Notes: (1) Learning: based on the educational prosperity framework behind PISA-D (OECD, 2018; Willms, 2018).
(2) Attaintment’s drivers (e.g., completion/out of school rates) follows empirical research such as Huisman and Smits
(2009, 2015).

percentage of Indigenous children, and schooling processes by the proportion of qualified
teachers and a school’s physical and ICT infrastructure. At the student/family level the
framework uses standard learning’s drivers such as gender, disability, language spoken at
home (Indigenous) and household wealth, parental education and their involvement in their
children’s education. In addition, multifaceted inequalities can be drawn from interacting
community/school factors overlapped with student/family factors; for instance, poor rural
Indigenous girls, poor rural students attending public schools, etc. New dimensions proposed
(or missing data) for monitoring follows this logic.

On the other hand, for attaintment indicators (and access indicators, i.e., OOSC rates
across educational levels) in the right part of Figure 1, we also divide the context into in-
dividual, household and community.11 Some factors at the lowest level are applicable to
indicators later on the lifecourse (say lower, upper secondary and upwards) and are gen-
dered (e.g., lack of empowerment via early marriage12 or teen pregnancy) and closely linked
to SDG5.13 Other factors are decisions regarding educational participation made at the

11 This is a sample unit available in most household surveys (e.g., DHS, MICS) and can be used as an indirect
indicator both for contextual poverty and development where a child, or youth live, and the quality of education in
the proximal area.

12 For details on the impact of early marriage on an array of schooling outcomes for SSA and SWA regions, see:
Delprato et al. (2015, 2017).

13 Achieve gender equality and empower all women and girls; see: https://sdgs.un.org/goals/goal5. With
regards to synergies of SDGs, the sustainable development report finds that SDG4 is a high contributor the overall
SDG index (Sachs et al., 2019), and Asadikia et al. (2021) find that SDG3 (Good health and well-being), SDG4
(Quality education), and SDG7 (Affordable and clean energy) are the most synergetic goals, when their scores are >
60%.
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household level, by parents, caretakers (Huisman and Smits, 2015; Webbink et al., 2013)
which, in turn, are influenced by of course poverty but also by family composition, parental
literacy, ethnicity. Thus, we include the former factors in our framework. Besides, a commu-
nity location and the sub-national regions can proxy school supply (quality and quantity of
local educational facilities) and development, offering a geographical lens as the strength of
these influences may differ between contexts, while the rate children stunted in a community
may confer information on barriers behind educational investment (returns to schooling)
from parents.

All in all, the heuristic (albeit simple) framework put forward above allows, by using
information already available for existing datasets, a better comparison, targeting, and pro-
filing of which groups are the most disadvantaged within education systems and why. By
doing so this lowers the chances of a specific disadvantaged group of being excluded from
the monitoring framework of SDG4, considering that those groups are already marginalised
and far-to-reach.

3.2 SDG4 indicators - data sources

To assess progress within the components of SDG4, there are 43 indicators across 10 tar-
gets. An overview of education indicators for SDG4 and data availability for each UNESCO
Member State can be found at: UIS (2018, 2019).

Table 3 shows the different data sources employed to monitor each SDG indicator, with
the last column containing the definition (“text”) for each educational outcome. We only
include data sources for those indicators which are drawn from either learning or household
surveys, in line with the framework presented in Figure 1. Note that here can be more than
one education outcome per SDG indicator, especially across different educational levels and
data sources (learning assessments) may differ in their regional coverage.

Consider, as an example, the first indicator. SDG indicator 4.1.1: “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”, measures learning from the early grades of primary up to the end of lower secondary
and, for that reason, data sources to monitor it would be diverse. For instance, PISA gathers
information on achievement for 15-years old students in school across OECD countries, while
LLECE (TERCE) sample students in grades 3 and 6 for the LAC region, while PASEC
collects data for learning at the beginning and the end of primary school, in Grades 2 and 6,
for West African countries. Moreover, international learning assessments (like PISA, PIRLS,
TIMSS), albeit having a wider international coverage, they only include upper-middle income
countries and richer countries (wealthy economies), thereby leaving out poorer countries from
the LAC, SSA, and SWA regions where confounding inequalities are more intense.
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Table 3: SDG4 Indicators - data sources

SDG indicator Data sources Target text

4.1.1 PISA, PISA-D, TIMMS, PIRLS, LLECE
(TERCE), PASEC, SACMEQ, PILNA, SEA-
PLM, CLA, EGRA, EGMA, MICS, PAL net-
work (e.g., ASER, UWEZO)

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

4.1.2 DHS, MICS, population census Completion rate (primary education, lower secondary education, upper secondary education)
4.1.3 Administrative data (can use DHS/MICS) Gross intake ratio to the last grade (primary education, lower secondary education)
4.1.4 DHS, MICS Out-of-school rate (1 year before primary, primary education, lower secondary education, upper secondary

education)
4.1.5 DHS, MICS Percentage of children over-age for grade (primary education, lower secondary education)
4.1.6 n/a Administration of a nationally representative learning assessment (a) in Grade 2 or 3; (b) at the end of

primary education; and (c) at the end of lower secondary education
4.1.7 n/a Number of years of (a) free and (b) compulsory primary and secondary education guaranteed in legal

frameworks

4.2.1 ECDI2030 integrated to household surverys
(e.g., DHS, MICS)

Proportion of children aged 24-59 months who are developmentally on track in health, learning and psy-
chosocial well-being, by sex

4.2.2 Administrative data from schools and other
centres of organized learning or from house-
hold surveys; population censuses and surveys

Participation rate in organized learning (one year before the official primary entry age), by sex

4.2.3 MICS, PRIDI in Latin America, Young Lives
and others

Percentage of children under 5 years experiencing positive and stimulating home learning environments

4.2.4 n/a Gross early childhood education enrolment ratio in (a) pre-primary education and (b) early childhood
educational development

4.2.5 n/a Number of years of (a) free and (b) compulsory pre-primary education guaranteed in legal frameworks

4.3.1 n/a Participation rate of youth and adults in formal and non-formal education and training in the previous 12
months, by sex

4.3.2 National census and household surveys (e.g.,
DHS, MICS)

Gross enrolment ratio for tertiary education by sex

4.3.3 n/a Participation rate in technical-vocational programmes (15- to 24-year-olds) by sex

4.4.1 n/a Proportion of youth and adults with information and communications technology (ICT) skills, by type of
skill

4.4.2 n/a Percentage of youth/adults who have achieved at least a minimum level of proficiency in digital literacy
skills

4.4.3 Labour force surveys, DHS, MICS Youth/adult educational attainment rates by age group and level of education

4.5.1 n/a Parity indices (female/male, rural/urban, bottom/top wealth quintile and others such as disability status,
indigenous peoples and conflict-affected, as data become available) for all education indicators on this list
that can be disaggregated

4.5.2 LLECE (TERCE), PASEC, TIMSS, MICS Percentage of students in a) early grades, b) at the end of primary, and c) at the end of lower secondary
education who have their first or home language as language of instruction

4.5.3 n/a Existence of funding mechanisms to reallocate education resources to disadvantage populations
4.5.4 n/a Education expenditure per student by level of education and source of funding
4.5.5 n/a Percentage of total aid to education allocated to least developed countries
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4.6.1 n/a Proportion of population in a given age group achieving at least a fixed level of proficiency in functional (a)
literacy and (b) numeracy skills, by sex

4.6.2 DHS, MICS Youth/adult literacy rate
4.6.3 n/a Participation rate of illiterate youth/adults in literacy programmes

4.7.1 n/a Extent to which (i) global citizenship education and (ii) education for sustainable development are main-
streamed in (a) national education policies, (b) curricula, (c) teacher education and (d) student assessment

4.7.2 n/a Percentage of schools that provide life skills-based HIV and sexuality education
4.7.3 n/a Extent to which the framework on the World Programme on Human Rights Education is implemented

nationally (as per the UNGA Resolution 59/113)
4.7.4 n/a Percentage of students in lower secondary education showing adequate understanding of issues relating to

global citizenship and sustainability
4.7.5 n/a Percentage of students in lower secondary showing proficiency in knowledge of environmental science and

geoscience
4.7.6 n/a Extent to which national education policies and education sector plans recognize a breadth of skills that

needs to be enhanced in national education systems

4.a.1 LLECE (TERCE), PASEC, PISA, SEA-PLM Proportion of schools offering basic services, by type of service
4.a.2 HBSC, GSHS, LLECE (TERCE), PISA,

TIMSS
Percentage of students experiencing bullying in the last 12 months in a) primary, and b) lower secondary
education

4.a.3 n/a Number of attacks on students, personnel and institutions

4..b.1 n/a Volume of official development assistance flows for scholarships by sector and type of study

4.c.1 n/a Proportion of teachers with the minimum required qualifications, by education level
4.c.2 n/a Pupil-trained teacher ratio by education level
4.c.3 n/a Percentage of teachers qualified according to national standards by education level and type of institution
4.c.4 n/a Pupil-qualified teacher ratio by education level
4.c.5 n/a Average teacher salary relative to other professions requiring a comparable level of qualification
4.c.6 n/a Teacher attrition rate by education level
4.c.7 n/a Percentage of teachers who received in-service training in the last 12 months by type of training

1 All data sources are obtained from http://data.uis.unesco.org/.
2 Data with n/a denotes that the data source for that indicator is administrative data collected at an aggregated level by UIS.
3 Indicators 4.7.4 and 4.7.5 are not included in the analysis since these indicators are (from 2021). They follow the ILSA data methodology (see: GAML-link).
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As a result, any chosen dimensions to monitor learning inequality14 won’t be homogenous
as they are likely to vary according to: (i) At which point of the lifecourse the given indicator
is measured. For instance, language spoken at home would be a key driver at the beginning
of primary, whereas engagement in paid work (child work) would be a stronger barrier from
the end of primary and in secondary education halting achievement and being a pre-cursor
of dropping out. (ii) Which data source is employed. For example, LLECE surveys highlight
regional issues such as combining learning with different types of work, distinct types of
school violence, Indigeneity15 and PASEC issues on teacher skills (academic and pedagogical
knowledge of reading and maths) and prevalence of sexual harassment,16 whereas education
systems from richer countries sampled by PISA may place more weight into schooling process
and the acquisition of soft and digital skills.17

Furthermore, attainment and access indicators for LIC, LMIC countries are, on the whole,
provided by surveys focusing on demographic and health issues; these leading surveys are:
DHS and MICS.18 These two surveys allow a wide ranging cross-country comparison as
they cover around 90 (DHS) and 116 (MICS),19 many of which over several rounds of sur-
veys, so yielding trend/progress across SDG4 indicators. Vitally, DHS/MICs surveys offer
insights into a range of family, demographic, health, ethnicity, social norms and women’s
empowerment domains (as well as standard drivers: e.g., wealth, gender, location) related
to attaintment, access, and literacy indicators.

As leading indicators drawn from these two surveys20 consider SDG indicator 4.1.2 on
completion rates across educational levels: “Completion rate (primary education, lower sec-
ondary education, upper secondary education)”, and the complement -access indicators-
indicator 4.1.2: “Out-of-school rate (1 year before primary, primary education, lower sec-
ondary education, upper secondary education).” As for learning-focused SDG indicators,
completion rates factors (or dimensions for monitoring) will vary by education levels as well
as their overlaps. From the demand side, indicators at primary level (either completion
or the likelihood to be out-of-school) would be most likely driven by constraints related to
family size and parental education, with social norms, community and health factors having
more leverage as source of inequalities for indicators defined at lower secondary level and
above.

3.3 Approach for assessing missing data

The exercise to identify missing data of different kinds, one could follow the next three steps:

1. Check data sources for each SDG4 indicator (see column 2, Table 3) from the offi-
cial monitoring platform UIS.data, and, if the indicators employ either household or

14 It should be noted that here we assume that all dimensions are relevant for all countries, which is unlikely.
We recognise this simplifying working assumption has clear limitations but, again, the purpose is to offer a generic
framework beyond a country’s specific inequality types and educational bottlenecks.

15 See, for example: https://en.unesco.org/news/TERCE-Press-release2.
16 For a recent analysis of the latest PASEC data, see: Link-PASEC.
17 See, the latest PISA 2018 report at: https://www.oecd.org/pisa/publications/pisa-2018-results.htm.
18 For details, see: https://dhsprogram.com/Methodology/Survey-Types/DHS.cfm and https://mics.unicef.

org/.
19 For the scope and coverage of MICS surveys, see: Khan and Hancioglu (2019).
20 Also, see SDG indicator for literacy (4.6.2): “Youth/adult literacy rate”.
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learning surveys, check for missing dimensions (go to step 2).

2. Check current (existing) dimensions used in UIS.data for the given indicator.

• If there are missing combinations across the existing monitoring dimensions (miss-
ing because of reporting: MR), include them. They consist of combinations: di-
mension 1, with dimension 2 plus dimension 3. We denote this as: MR-data12
(or “missing because of reporting: MR due to missing combinations”).

3. Check current (existing) dimensions used in UIS.data for the given indicator against
the heuristic monitoring framework proposed (in Figure 1). We called these as missing
because of framework: MF.

• If there are missing dimensions, include them (as dimension 1). We denote this
as: MF-data21.

• Overlap different new dimensions 1, generating 2 and 3 dimensions overlaps. We
denote this as: MF-data22.

Moreover, as regards to missing due to lack of collection:

• Missing because of absence (MA). This entails an incorporation of additional data
(external) sources, link them to current household and learning surveys. These datasets
can be linked/merged to these two data sources at the country, region, sub-region level
(e.g., data on conflict, data on refugees populations, etc.). Note, however, that we
don’t include missing data types within our constructed dataset.21. Also, in the current
report, we don’t engage on alternatives forms to report inequality.22

3.3.1 Missing checking - example

Here, we show a concrete example of missing data for the SDG indicator 4.1.1 outcome
“reading at the end of primary” (Read.Primary).23 Figure 2 shows the initial, existing
monitoring categories, or break-down for the Read.Primary indicator, as: gender (male: M,
female: F), location (urban: U, rural: R), family wealth (low: LowSES, high: HighSES), and
whether the child/youth speaks the language of the test (say: Indigenous: I, non-Indigenous:
noI).

First, UIS.data does not contain interactions across the four dimensions (so there is a
missing on reporting: MR). Thus, MR-data12 will be generated by adding new interactions

across them. For instance, interacting gender and location: F+U;F+R;M+U;M+R (2

dimensions) and, further, interacted those two break-downs with either wealth or language,

generating some new 3 dimensions categories overlaps: F+R+LowSES;M+R+LowSES ,

21 The current construction of the missing dataset does not include triangulation with other external datasets; we
left this to explore in future work

22 As further work, we suggest an analysis comparing and contrasting how UIS reports inequality for SDG4 (basically,
through parity indices or ratios) with alternative statistical measures (e.g., coefficient of variation, SD, Gini coefficient,
IQR, ICC, etc.) which, in turn, can portray are more robust outlook of educational inequality. For an overview, see:
UIS (2018); and, as application of different regional analysis of equity (based on concentration curves) using DHS,
MICS surveys, see Lewin (2017), section 4.1.

23 See Table 4 for a description of outcome linked to specific SDG indicators.
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Figure 2: Missing checking. Example: Read.Primary (SDG indicator 4.1.1)

F+R+I;M+R+I . And, also, 4 interesting dimensions can be obtained by adding family

wealth (e.g., poor-rural-Indigenous-girls). In these hypothetical dimensions combinations
one should be aware that, for some combinations and for some surveys, they might not have
a sample large enough to allow a reliable estimate of intersected dimensions (that is, a cell
size ≤ 30 observations).

Second, some new groups (MF) obtained as missing because of the framework (MF-
data21 ) measuring wide-ranging poverty, educational transfer across generations, and dif-
ferential on schooling process and segregation, can be: child work(Work, nonWork), mother
education (LowMotherEducation, HighMotherEducation), school type (SchPrivate, SchPub-
lic), and school average family SES (SchLowSES, SchHighSES). Additionally, when these
new groups are interacted (i.e., MF-data22 ) we can obtain further marginalised groups.

For example, 2 dimensions LowMotherEducation+SchPublic , or 3 dimensions overlaps

Work+LowMotherEducation+SchPublic as powerful sub-categories.24 Also new groups

can be combined with existing categories, for instance: Work+I+SchLowSES , and further
adding to it gender.

In summary, the example above shows that, by checking what it is missing as monitoring
drivers behind the outcome Read.Primary, one could address additional crucial layers of

24 Also, a 3 dimensions overlap could be Work+LowMotherEducation+SchLowSES .
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disadvantage behind learning which are presently omitted in the monitoring structure of
SGD4.

3.4 Missing dataset - overview

Details of the content of the missing dataset is shown below for completeness. As it can be
seen in Table 4 (column 4), out of the 43 indicators, the missing data dataset is populated
with additional dimensions for 14 indicators. Target 4.7, 4.b and 4.c are excluded altogether.

Again, the choice of what one may include in the missing dataset per SDG target depends
on whether the source of the indicator is either household or learning survey data, with
indicators derived from specific administrative data excluded. Besides, the 14 indicators
incorporated in the missing dataset have various outcomes. In total, there are 58 educational
outcomes (see: Table 4, column 5) across various educational levels which, as mentioned
earlier on, it would imply some modifications and variations on dimensions proposed aligned
with the life-course stage where indicators are measured.

The missing dataset has two components:

• Missing SDG4 Monitoring Indicators dataset . As explained in Figures 1-2 above, this
is a conceptual dataset where we propose two kinds of missing conceptualisations using
current monitoring data used by UIS.data, that is: (i) missing because of reporting
(MR); (ii) missing because of the framework (MF). These new dimensions are generated
for 14 indicators (58 outcomes) as described in Table 4.

• Missing SDG4 Data Disaggregation dataset. Here, we pull aggregate data from the
UIS.data for the 14 indicators for all countries for the period 2010-2020. We check
which indicators are missing for the sub-periods 2010-2015 and 2016-2020, linking the
missing patterns over time across regions, income groups, and country information on
conflict.25

25 Yearly country data on fragile status and conflict is obtained from: WB.conflict.
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Table 4: Missing dataset - content

Target Target theme text SDG Missing Indicators names
indicator dataset

4.1 By 2030, ensure that all girls and boys complete 4.1.1 1 Read.G2t3, Read.Primary, Read.LowerSec, Math.G2t3, Math.Primary, Math.LowerSec
free, equitable and quality primary and secondary 4.1.2 1 CR.1, CR.2, CR.3
education leading to relevant and effective 4.1.3 1 [a] AIR.1.Glast, AIR.2.GPV.Glast
effective learning outcomes 4.1.4 1 [b] ROFST.H.0, ROFST.H.1, ROFST.H.2, ROFST.H.3
learning outcomes 4.1.5 1 OAEPG.1, OAEPG.2.GPV

4.1.6 0
4.1.7 0

4.2 By 2030, ensure that all girls and boys have access 4.2.1 1 OnTrack.three.domains
to quality early childhood development, care and 4.2.2 1 [c] NARA.AGM1
pre-primary education so that they are ready for 4.2.3 1 PoStimuEnv
primary education 4.2.4 0 [d]

4.2.5 0

4.3 By 2030, ensure equal access for all women and 4.3.1 0
men to affordable and quality technical, vocational 4.3.2 1 [e] GAR.5t8
and tertiary education, including university 4.3.3 0 [d]

4.4 By 2030, substantially increase the number of 4.4.1 0
youth and adults who have relevant skills, 4.4.2 0
including technical and vocational skills, for 4.4.3 1 EA.s1t8.Ag25t99, EA.1t8.Ag25t99, EA.2t8.Ag25t99, EA.3t8.Ag25t99, EA.4t8.Ag25t99,
employment, decent jobs and entrepreneurship EA.5t8.Ag25t99, EA.6t8.Ag25t99, EA.7t8.Ag25t99, EA.8t8.Ag25t99

4.5 By 2030, eliminate gender disparities in education 4.5.1 0 [f]
and ensure equal access to all levels of education 4.5.2 1 FHLangILP.10, FHLangILP.11, FHLangILP.22
and vocational training for the vulnerable, 4.5.3 0
including persons with disabilities, indigenous 4.5.4 0
peoples and children in vulnerable situations 4.5.5 0

4.6 By 2030, ensure that all youth and a substantial 4.6.1 0
proportion of adults, both men and women, 4.6.2 1 LR.Ag15t24, LR.Ag15t99, LR.Ag65t99
achieve literacy and numeracy 4.6.3 0

4.7 By 2030, ensure that all learners acquire the 4.7.1 0
knowledge and skills needed to promote 4.7.2 0
sustainable development, including, among others, 4.7.3 0
through education for sustainable development 4.7.4 0
and sustainable lifestyles, human rights, gender 4.7.5 0
equality, promotion of a culture of peace and 4.7.6 0
nonviolence, global citizenship and appreciation of
cultural diversity and of culture’s contribution to
sustainable development

4.a Build and upgrade education facilities that are 4.a.1 1 SchBSP.1.WElec, SchBSP.2.WElec, SchBSP.3.WElec, SchBSP.1.WIntern,
child, disability and gender sensitive and provide SchBSP.2.WIntern, SchBSP.3.WIntern, SchBSP.2t3.WIntern, SchBSP.1.Wcomput,
safe, non-violent, inclusive and effective learning SchBSP.2.Wcomput, SchBSP.3.Wcomput, SchBSP.2t3.Wcomput,
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environments for all SchBSP.2.WInfStuDis, SchBSP.3.WInfStuDis, SchBSP.1.WWatA,
SchBSP.1.WToilA, SchBSP.2.WToilA, SchBSP.3.WToilA, SchBSP.1.WWash,
SchBSP.2.WWash, SchBSP.3.WWash

4.a.2 1 Per.1.bullied, Per.2.bullied
4.a.3 0

4.b By 2030, substantially expand globally the number 4..b.1 0
of scholarships available to developing countries,
in particular least developed countries, small
island developing States and African countries, for
enrolment in higher education, including vocational
training and information and communications
technology, technical, engineering and scientific
programmes, in developed countries and other
developing countries

4.c By 2030, substantially increase the supply of 4.c.1 0 [d]
qualified teachers, including through international 4.c.2 0 [d]
cooperation for teacher training in developing 4.c.3 0 [d]
countries, especially least developed countries and 4.c.4 0 [d]
small island developing States 4.c.5 0 [d]

4.c.6 0 [d]
4.c.7 0 [d]

a Proxied to SDG indicator 4.1.2.
b 1 year before primary, similar drivers to CR.
c Linked to 4.1.4 (OOS 1 year -ROFST.H.0).
d Administrative/UIS data.
e Gross attendance ratio for tertiary education.
f Linked to 4.1-4.4 and some targets within 4.6 and 4.7; also include 2D and 3D overlaps (indices).
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4 Missing dataset - analysis

In this section, using the “Missing SDG4 Monitoring Indicators” and “Missing SDG4 Data
Disaggregation datasets”, we present some patterns of missing data in comparison to what is
available on SDG4 indicators in the UIS.data platform from household and learning surveys.26

We show some leading results on conceptual dimensions excluded across education indicators
by targets and types, as well as missing patterns by country.

4.1 Missing SDG4 Data Disaggregation

For the 14 SDG indicators (of Table 3), the UIS.data platform currently records 267 break-
downs (1D) for all educational outcomes (=59) (see Table 5, column 3). Additionally, it
contains 134 2D break-downs and, for three groups overlaps (3D), it has 80 break-downs
(columns 4 and 5). There are around 45% (n= 390) missing dimensions combinations (in
comparison to existing dimensions/drivers), out of which 75% are two dimensions combina-
tions and 25% are three dimensions combinations. Notably, compounded disadvantages are
only provided for 5 (2D) or 4 (3D) indicators out of the 14 SDG indicators. Nevertheless,
there is scope to identify further indicators’ inequalities by generating combinations using the
existing 1D groups (that is, the first layer used to address sub-groups education inequalities).

Table 5: Missing SDG4 Data Disaggregation - missing combinations

SDG4 target Non-missing combinations Missing combinations Rate

All 1D 2D 3D All 2D 3D

4.1.1 66 66 312 216 96 79%
4.1.2 102 30 42 30 30 30 10%
4.1.3 6 6
4.1.4 102 30 42 30 30 30 7%
4.1.5 6 6
4.2.1 3 3
4.2.2 44 10 24 10
4.2.3 7 7
4.3.2 34 10 14 10 10 10 29%
4.4.3 27 27
4.5.2 21 21
4.6.2 27 15 12
4.a.1 22 22
4.a.2 14 14 8 8 19%

Total 481 267 134 80 390 294 96 5%

1 Missing combinations based on existing UIS.data.
2 2D: two dimensions overlaps.
3 3D: three dimensions overlaps.
4 Rate:

[
missing combinations (all) / non-missing combinations (all)

]
/(number

of outcomes)

For instance, for learning outcomes (measured by target 4.1.1), UIS.data neither uses
2D nor 3D layers of learning-driven disadvantages, although it is still possible to generate
numerous overlaps (=312) from 2D (=216) and 3D (=96) (Table 6, columns 6 to 8). In

26 The full versions of these two datasets were submitted to NORRAG, and they are available upon request.
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fact, the ratio of missing combinations -in comparison to existing ones- is around 0.79 (last
column, Table 5). For completion (indicator 4.1.2) and out-of-school (indicator 4.1.4) rates,
even though there are already monitoring sub-dimensions, it is possible to generate around
30 additional sub-groups (which represents 10%-7% of the existing dimensions for these two
indicators). Moreover, for indicator 4.a.2 (bullying rates at primary and lower secondary
levels), dimensions overlaps are overlooked, but they can be generated using common drivers
(i.e., household wealth and gender) of school violence.27

Figure 3 provides further disaggregation on how missing combinations fluctuate within
indicators’ outcomes and also which are the main features for these missing dimensions
combinations. The exclusion of combinations affects firstly (and more strongly) learning
indicators and, secondly, completion/access indicators. In particular, the plot on the left of
Figure 3 shows that 52 combinations are not included in the UIS.data platform for math
and reading achievement from grades 2-3 up to lower secondary. Completion rates from
primary to upper secondary have around 10 missing combinations each, as in the case of
out-of-school rates, and bullying indicators have 4 missing combinations. The exclusion of
these sub-domains (yet easily derived by connecting current sub-groups) clearly impacts on
the degree of efficiency when monitoring SDG indicators 4.1.1, 4.1.2 and 4.1.4. Certainly, the
missing type of combinations (omitted in UIS.data) are quite powerful sources of inequality
because they are household wealth, gender, and language spoken at home (Indigeneity) (see
right panel of Figure 3).

Figure 3: Missing SDG4 Data Disaggregation dataset - missing combinations

4.1.1 Missing - new groups

Populating SGD4’s monitoring architecture with new monitoring groups would translate into
the a more nuanced identification of further marginalised and more vulnerable groups and,
at the same time, would allow to pin-down systemic and wider contextual marginalisation,
the cornerstones of education systems. The inclusion of these new groups is inexpensive, as
they are already available (or easy to derive) from existing surveys.

27 The same omission is observed for indicator 4.3.2 (GAR at tertiary), where missing combinations are: L+W.
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Table 6: Missing SDG4 Data Disaggregation - new groups

SDG4 New 2D 3D New New groups -1D- details
target groups outcomes

4.1.1 14 0 0 136 child work, disability, mother education, parental education input, preschool, school child work, school ict, school infrastructure
school language test, school ses, school teacher prof dev, school teacher qualification, school type, school violence

4.1.2 15 4 1 67 family head, family large, father occupation, girl empowerment early marriage, girl empowerment pregnancy, location,
mother education, mother empowerment, early marriage, mother empowerment expenditure, mother empowerment mobility,
mother empowerment reproduction, mother literacy, mother work, region, religion-ethnicity

4.1.3 3 2 1 42 location, region, wealth
4.1.4 18 7 2 120 family head, family large, father occupation, gender, girl empowerment early marriage, girl empowerment pregnancy, location,

mother age at birth, mother education, mother empowerment early marriage, mother empowerment expenditure,
mother empowerment mobility, mother empowerment reproduction, mother literacy, mother work, region, religion-ethnicity, wealth

4.1.5 8 3 2 112 family head, family large, father occupation, location, mother education, mother work, region, wealth

4.2.1 7 4 1 62 family head, location, mother empowerment all, mother empowerment early marriage, mother literacy, region, wealth
4.2.2 2 1 1 13 mother age at birth, mother education
4.2.3 3 3 1 25 location, mother education, wealth

4.3.2 4 2 1 13 family large, location, mother empowerment early marriage, region

4.4.3 3 3 2 414 location, region, wealth

4.5.2 8 2 1 82 location, school child work, school infrastructure, school ses, school teacher prof dev, school teacher qualification, school type, wealth

4.6.2 7 4 2 112 hhead occupation, location, region, religion-ethnicity, wealth, women empowerment early marriage, women empowerment pregnancy

4.a.1 5 2 1 62 school language test, school location, school location size, school ses, school type
4.a.2 7 4 1 594 language test, neighbourhood violence, nuclear family, repeat, school language test, school type, wealth

Total 104 41 17 1854

1 2D groups: community development, community education quality, community stunting, community wealth, gender, language test, location, mother empowerment early marriage,
mother literacy, school location, school ses, wealth.

2 3D groups: gender, region, school ses.
3 Although 2D, 3D groups combinations are included, the focus is on the second column (“new groups”).
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Moreover, even though this an ad-hoc conceptual exercise, we put forward ideas for some
plausible new groups (=104) following the heuristic framework explained earlier on (in Figure
1). An snapshot of our proposal is described in Table 6 (key columns are new groups and new
groups details). Most new drivers proposed are applicable to learning and access/completion
outcomes. These outcomes have between 14-18 new dimensions (see Table 6, column 2). We
discuss major findings below.28

First, for learning achievement outcomes, across the 14 novel indicators’ break-downs,29

we recommend dimensions which move outwards from initial markers of disadvantage linked
to the child/student situation (e.g., child work, disability, preschool attendance) to the family
(e.g., mother education, parental education input) and schooling conditions (ICT and infras-
tructure, teacher qualification) and contextual poverty (school rate of child work, school SES)
(see: Table 6, column 6). The combination of new groups with learning outcomes yields 136
novel outcomes to monitor.30 Vitally, new learning sub-groups allows us to zoom in, in a con-
centric and scaffolding way, on the pillars for effective learning and, in consequence, leading
to a better targeting on barriers holding back deprived learners, boosting their performance.

Second, for completion (15 new groups; indicator 4.1.2) and out-of-school (18 new groups;
indicator 4.1.2) outcomes, the community and region as units of monitoring become key.31

Similarly, the choice of new groups here is aimed identifying mechanisms which marginalise
groups due to demographic and family composition factors including parental occupation
and education, and deeper factors on women’s empowerment and prevailing social norms in
a community (for details, see: Table 6-column 6).

All in all, the new groups for these indicators result in 67 (completion rates) and 107
(access/out of school) new outcomes. Chiefly, here we include 2D-3D interactions across
these new groups, yielding an incremental and cumulative geographical lens for targeting,
being a robust tool for addressing inequalities in a scenario of lack of progress for the given
SDG4 indicator. For example, for the case of primary completion rate (CR.1), this results
on dividing the average country value of the indicator by location (urban/rural), community
poverty (low or high) and regions of the country.32 In the same way, we propose 3D overlaps
for out-of-school rates (ROFST.H) also having region as one domain, alongside community
location and its development index (infrastructure).33

Figure 4 plots the frequency for the main categories proposed across the new groups
attached to the monitoring of SDG4 indicators. The figure clearly shows that geography
(community location, school location, region), contextual poverty (be it community or school

28 See Missing SDG4 Monitoring Indicators dataset for details on combinations for new groups and their indicators
coding. In particular, for combinations of 2D or 3D for indicators 4.1.5 (overage), 4.5.2 (language), and 4.6.2 (literacy
rate).

29 Note that here we don’t include 2D and 3D overlaps; this is a methodological choice but, certainly, several
overlaps could be incorporated (e.g., for 3D overlaps: child work + low mother education + schoolSES low; disability
+ low parental input + public school).

30 The number of new outcomes can be reduced (halved) by using ratios for each new group.
31 Recall that these indicators are obtained from DHS/MICS surveys which contain information on a country’s

region plus community background characteristics within each region.
32 The new indicators for this 3D overlaps are: CR.1.URB.CQ12.R, CR.1.URB.CQ345.R, CR.1.RUR.CQ12.R,

CR.1.RUR.CQ345.R.
33 As an illustrative example for out-of-school rate at lower secondary, the new four outcomes this 3D interactions

produces are: ROFST.H.2.URB.CDEVLOW.R, ROFST.H.2.URB.CDEVHIGH.R, ROFST.H.2.RUR.CDEVLOW.R,
ROFST.H.2.RUR.CDEVHIGH.R.
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poverty or SES), and sub-systems features (e.g., school type) are the prominent new groups
advocated for monitoring, appearing in the generic dataset with frequencies ≥ 14%. Follow-
ing this set of new dimensions, there is mother education (frequency=4%), household and
community social norms (measured via early marriage, frequency =2%) and head of house-
hold (family composition). Again, these prominent dimensions are straightforward to include
and calculate and their benefit, as regards to more fruitful as well as operative targeting,
can have significant leverage effects.

Figure 4: Missing SDG4 Data Disaggregation dataset - new groups coverage (%)

4.2 Missing SDG4 Monitoring Indicators

Here we offer an overview on missing patterns on educational outcomes employed to monitor
SDG4 at the country level. We use data from UIS.data (14 indicators and 58 outcomes)
for the 2010-2020 period, and assess whether a given country value indicator is present. We
further check what is the missing pattern by wave (wave 1: 2010-2015, wave 2: 2016-2020)
and by country income groups, regions and by the presence of conflict. In Table 7 we present
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the missing rates across waves, country income groups, regions and conflict status.34

Table 7: Missing SDG4 Monitoring Indicators - missing rates

4.1 4.2 4.3 4.4 4.5 4.6 4.a SDG4-all

(1) (2) (3) (4) (5) (6) (7) (8)
Panel A - time
All 0.03 0.45 0.50 0.35 0.48 0.27 0.10 0.14
Wave 1 0.04 0.53 0.57 0.38 0.64 0.34 0.29 0.23
Wave 2 0.03 0.65 0.69 0.55 0.55 0.44 0.15 0.19

Panel B - income
Low income 0.00 0.03 0.07 0.47 0.63 0.03 0.20 0.11
Lower middle 0.00 0.15 0.19 0.44 0.52 0.12 0.10 0.11
Upper middle 0.00 0.31 0.43 0.28 0.46 0.11 0.06 0.10
High 0.06 0.89 0.91 0.20 0.33 0.54 0.06 0.11

Panel C - region
Africa 0.00 0.12 0.15 0.50 0.62 0.02 0.13 0.10
Asia 0.00 0.36 0.47 0.27 0.38 0.16 0.07 0.10
Europe 0.00 0.78 0.78 0.16 0.14 0.42 0.04 0.08
Oceania 0.11 0.56 0.61 0.42 0.75 0.47 0.11 0.21
North America 0.11 0.79 0.84 0.63 0.84 0.58 0.21 0.26
South America 0.00 0.00 0.08 0.08 0.25 0.00 0.08 0.04

Panel D - conflict
Conflict affected - high 0.00 0.16 0.18 0.61 0.63 0.16 0.18 0.15
Conflict affected - low 0.00 0.00 0.11 0.22 0.67 0.11 0.11 0.07
Non-conflict affected 0.04 0.54 0.59 0.29 0.43 0.30 0.08 0.14

1 Missing rates are calculated as one minus the ratio of the number of countries with
available data for the given group (for each SDG target) divided by the total number
of countries for the given group.

2 Wave 1: 2010-2015, wave 2: 2016-2020.
3 Conflict data is obtained from WB.conflict for the period under study, 2010-2020.

The categories are constructed as: non-conflict affected (conflict events = 0), conflict
affected - low (conflict events ≤ 2), conflict affected - high (conflict events ≥ 3).

To begin with, the overall missing rate for all SDG4 targets with a value of ≈ 14% is not
negligible (see Panel A, column 8, Table 7) across the two waves.35 This entails, considering
the number of indicators and outcomes, the lack of data -in average- for 2 indicators and
8 outcomes (out of the 14 and 58 total, correspondingly). The aggregate missing rate is
larger in wave 1 (=23%) than in wave 2 (=19%). The missing patterns across SDG4 targets
(columns 1 to 7) is not homogenous. Highest missing rates are for SDG4 indicators 4.2 to
4.5 (with rates of at least 35%).36 Even though the overall missing rate for wave 2 is higher
than for wave 1, there is a significant increase on the likelihood of missing happening for

34 The missing rate is calculated as:

missing rate = 1 −
(

N countries with SDG4 data for group

total N countries within group

)
Note that because of how missing rates are constructed, for example, waves 1 and 2 rates they are not below and
above the overall missing rate.

35 For details on the number of countries behind missing rates, see the Appendix: Table 8.
36 It should be noted, however, that when calculating missing rates per sub-indicators within each target, the missing

rate of target 4.1 (mostly learning and completion rates) are above the rate of 3%. For instance, the likelihood of
missing is 32% (4.1.1), 31% (4.1.2), 9% (4.1.3), 49% (4.1.4), 11% (4.1.5). For details, see Appendix (Table 9).
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specific SGD4 targets in wave 2 compared to wave 1. That is, the rate of missing for SDG
4.2-4.3 raises by 12%-17% for SDG 4.4, and 10% for SDG 4.6. Note, however, the lower
missing rate in wave 2 for education facilities (SDG 4.a).

In addition, within each target for the 10 year period, the outcome with the largest missing
rates (above 48%) are: PoStimuEnv, GAR.5t8, ROFST.H.0, FHLangI (see Figure 5). We
also include the breakdown of outcomes’ missing rates by wave (see Table 9, Appendix) with
the main finding being a sharp increase (nearly doubling) on the missing rate for outcome
SDG 4.1.2 (completion rates) post-2015 (wave 2).

Figure 5: Missing rates (Missing SDG4 Monitoring Indicators dataset) (%)

Panel B (Table 7) shows missing rates by country income levels. Missing rates vary across
countries’ income groups, but not as a whole as missing rates are 10%-11% for all SDG4
targets (column 8); rather, the variation occurs within SDG targets. There is no a direct
relationship between income and the extent of missing, however. For SDG indicators 4.2-4.3
missing rates are larger for upper middle and high income countries, yet for SDG indicators
4.4 (youth and adults attaintment rates), 4.5 (% of students by language of instruction)
and 4.a (school services and school violence-bullying), missing rates are much larger for
poorer countries (of low and lower middle income levels). Furthermore, when it comes to
overall regional missing patterns (Panel C), Oceania and surprisingly North America with
rates between 21%-26%, tend to explain away the large part of the overall missing rate.
Nevertheless, Africa has missing rates of 50% (SDG 4.4)-62% (SDG 4.5), and in Asia for
SDG 4.2-4.3 they are 36%-47%, while in South America the largest missing rates (=25%) is
for SDG 4.5.

Panel D of Table 7 displays missing by conflict grouping. Again, as for income, results
are mixed, with an overall rate of missing of 15% for countries falling into the high conflict
category, 7% for those in the low conflict category and 14% for non-conflict affected countries.
Though clearly for SDG 4.4, 4.5 and 4.a, countries under the high conflict status have
missing rates between 1.5 and 2.4 times higher compared to countries non-affected by conflict.
Interestingly, when conflict status is interacted with countries income,37 the differential rates

37 See Table 10 in the Appendix.
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of missing by conflict (conflict (C) - non-conflict (NC)) tend to be larger for low and lower
middle income countries compared to upper middle income countries (see Figure 6). For
instance, for SDG 4.4, the missing gap (C-NC) is 30%-26% (low and lower middle income
countries) but just 1% (upper middle income), and, too, for SDG 4.6 the missing rates
difference for C and NC is 33% in lower middle countries but only 4% for upper middle
income countries.

Figure 6: Differences on missing rates (conflict minus non-conflict) by income groups (%)

4.3 Missing patterns - summary

The main findings from the two types of missing analysis (i.e., the conceptual/generic and
country analysis) can be summarised as follows:

• Groups combinations. Currently, the UIS.data platform does not fully exploit all
feasible combinations among its existing break-downs of SDG4 indicators, weaken-
ing the chances to further categorise embedded educational inequalities. Though,
groups combinations are easy to generate from the established monitoring drivers.
We find ≈ 45% missing dimensions combinations (compared to current monitoring di-
mensions/drivers). Thus, it is possible to generate numerous overlaps (=312) from two
and three categories (sub-groups) combinations. The direct exclusion of monitoring
combinations affect more greatly learning, completion, and access indicators.

• New groups. Relatedly, most new drivers proposed are for learning and access/completion
outcomes (≈ 14-18 new dimensions). The new pillars for monitoring suggested are
at the individual level (e.g., child work, disability, preschool attendance), family level
(such as mother education capturing learning inequality across generations) and school
level (infrastructure and contextual poverty). This will entail monitoring 136 novel out-
comes. For completion, we proposed new drivers of inequality mostly at the community
and region levels (15 new groups) and, for access indicators, 18 new groups (on top
of community and region dimensions adding social norms and women empowerment
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to capture bottlenecks on schooling transfers). Both sets of new interactions entail
an additional 67-107 outcomes to monitor and, importantly, they would allow a more
granular geographical lens for targeting inequalities.

• Countries missing. For the 2010-2020 period, there is a fair degree of missing (=14%)
when it comes to country outcomes linked to the 14 SDG indicators (country UIS.data)
which, in average, would imply having lack of information for 2 indicators and 8 out-
comes (out of the 14 indicators and 58 outcomes for SDG4). Moreover, there is quite a
lot of variation on missing patterns across SDG4 targets (highest missing rates are for
SDG4 indicators 4.2 to 4.5) with an overall increase on missing rates post-2015. We
do not find a clear dependency of missing rates by a country income level, although for
some indicators missing rates are larger for poorer countries. Regionally, certain SDG4
targets are more likely to be missing, such as 4.4-4.5 in Africa, 4.2-4.3 in Asia, 4.5 in
South America and, in general, most SDG targets in Oceania. Conflict is a clearer
dimension behind missing when interacted with a country income, where differential
rates of missing by conflict being, as a whole, higher for low and lower middle income
countries compared to upper middle income countries.
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5 Conclusions

For achieving a robust monitoring of SDG4 (Quality Education for all) indicators towards
the 2030 deadline, missing data in its different forms (that is, missing groups, types and
missing purposes) can be a key obstacle. Missing data hampers a robust data picture on
what underscores educational inequality linked to each SDG4 indicator, even more so as the
foundations for successfully transiting the education lifecourse for children and youth and,
eventually, reaching adequate learning levels, it is faced with a wide array of intersecting
and compounding inequalities. Embedded inequalities are particularly a major bottleneck
for resource-constrained education systems, whose countries are furthest away from fulfilling
SDG4. Knowing where compounded inequalities are most acute go along with a deep look on
the issue of missing data across the SDG4 agenda because, by distinguishing and identifying
which groups are further marginalised through their omission in monitoring platforms, it can
offer the chance to turn the missing data assessment into a opportunity to accelerate change
towards fulfilling the SDG4.

Missing data can further exacerbate the degree of marginalisation of groups already left
behind but, simultaneously, it can provide a chance to address these groups’ marginalisa-
tion. This report has shown, by relying on a critical assessment of what is included in the
SDG4 monitoring architecture, how marginalisation can be increased by omitting pillars
of monitoring, be it through either missing indicators’ break-downs for existing categories
combinations or by overlooking new pillars tighten to entrenched inequalities available from
household/learning surveys.

On the one hand, neglecting dimensions combinations from current existing drivers used
for monitoring (≈ 312) can lead to wider education deprivation. For instance, for learning
outcomes (target 4.1.1), UIS.data neither uses two dimensions (2D) nor three dimensions
(3D) layers of learning-driven disadvantages. This, in turn, marginalise children at grades
2-3, primary, and lower secondary age as it neglects well-established intersections behind
learning such as location-gender-wealth or location-wealth-Indigeneity.

On the other hand, following our heuristic framework, new first layers of inequality
proposed are opportunities to address marginalisation by incorporating future monitoring
channels of systemic inequalities based on disability, bullying, pre-school attendance, work,
parental education, teacher qualifications, and school information (infrastructure, school
type, contextual poverty, etc.). And, equally, for access/completion indicators novel dimen-
sions put forward also allow a more detailed monitoring based on mother literacy, region,
women’s empowerment and community health and development.

5.1 Policy recommendations - some principles

With regards to the gaps created by missing data which should be prioritised leading up to
the 2030 deadline, we recommend the following steps:

1. In the very short-term, start by including the missing combinations from existing
monitoring drivers.

2. Then, include as new groups the main categories put forward (location: communities,
schools, location size; wealth/SES: family, school and community; mother education;
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and region) and, afterwards, sequentially add other new drivers proposed (e.g. main
categories here are girls/women empowerment measures; teacher background alongside
school type).

3. Moreover, construct a mechanism by which the most used surveys behind SDG4 can
be linked, at least the regional level, with secondary datasets or regional surveys on
broad issues shaping education systems and their capabilities (for instance, data on
conflict, refugees).
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Appendices

Table 8: Unique number of countries by SDG4 targets

4.1 4.2 4.3 4.4 4.5 4.6 4.a SDG4-all

(1) (2) (3) (4) (5) (6) (7) (8)
Panel A - time
All 208 118 107 140 112 157 193 214
Wave 1 204 100 92 132 77 140 150 212
Wave 2 195 71 63 91 90 112 171 202

Panel B - income
Low income 30 29 28 16 11 29 24 30
Lower middle 52 44 42 29 25 46 47 52
Upper middle 54 37 31 39 29 48 51 54
High 66 8 6 56 47 32 66 70

Panel C - region
Africa 52 46 44 26 20 51 45 52
Asia 45 29 24 33 28 38 42 45
Europe 50 11 11 42 43 29 48 50
Oceania 32 16 14 21 9 19 32 36
North America 17 4 3 7 3 8 15 19
South America 12 12 11 11 9 12 11 12

Panel D - conflict
Conflict affected - high 38 32 31 15 14 32 31 38
Conflict affected - low 9 9 8 7 3 8 8 9
Non-conflict affected 161 77 68 118 95 117 154 167

Table 9: Missing rates across sub-indicators and waves

Indicator All Wave 1 Wave 2

4.1.1 0.32 0.43 0.37
4.1.2 0.31 0.34 0.67
4.1.3 0.09 0.12 0.15
4.1.4 0.49 0.56 0.67
4.1.5 0.11 0.13 0.14
4.2.1 0.47 0.54 0.66
4.2.3 0.62 0.79 0.82
4.3.2 0.50 0.57 0.69
4.4.3 0.35 0.38 0.55
4.5.2 0.48 0.64 0.55
4.6.2 0.27 0.34 0.44
4.a.1 0.27 0.63 0.27
4.a.2 0.37 0.43 0.59
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Table 10: Missing rates by conflict and income groups

SDG target Low Lower middle Upper middle High

Non-conflict Conflict Non-conflict Conflict Non-conflict Conflict Non-conflict Conflict
affected affected affected affected affected affected affected affected

4.1 0.00 0.00 0.00 0.00 0.00 0.00 0.06 na
4.2 0.00 0.05 0.15 0.17 0.32 0.29 0.89 na
4.3 0.13 0.05 0.18 0.22 0.43 0.43 0.91 na
4.4 0.25 0.55 0.35 0.61 0.28 0.29 0.20 na
4.5 0.75 0.59 0.44 0.67 0.43 0.71 0.33 na
4.6 0.13 0.00 0.00 0.33 0.11 0.14 0.54 na
4.7 0.25 0.18 0.03 0.22 0.06 0.00 0.06 na
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