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AbstractThis study examines early childhood learning outcomes across thirty-eight OECD countriesduring the critical 2019-2023 period, analyzing progress toward Sustainable Development Goal 4targets while exposing fundamental gaps in equity measurement frameworks. Drawing on SDG 4indicator data for early-grade proficiency in reading and mathematics, the analysis employs mixedmethods combining quantitative descriptive statistics with critical policy analysis to address threeresearch questions examining cross-national performance patterns, temporal trajectories throughthe pandemic period, and equity monitoring limitations. The findings reveal substantial variationin early-grade proficiency outcomes, with a twenty-eight percentage point gap between highestand lowest performing countries demonstrating that national policy choices produce measurablydifferent outcomes for young learners. Temporal analysis identifies three distinct trajectory patterns:approximately one-quarter of countries demonstrated sustained improvement despite pandemicdisruption, half maintained stable performance, and one-quarter experienced notable declinespersisting through 2023.
Keywords: Early childhood education equity; sustainable development goal 4; polycrisis; disaggregated datamonitoring; pandemic learning outcomes.

 

Copyright © University of Santiago de Compostela. This is an open access article distributed under the terms of
the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0) ) License

https://doi.org/10.15304/ie.36.11042
https://creativecommons.org/licenses/by-nc-nd/4.0/


Ejder Guven, Fatma Gulcin Demirci, Yavuz Selim Balcioglu

ResumenEste estudio examina los resultados del aprendizaje en la primera infancia en treinta y ocho paísesde la OCDE durante el crítico período 2019-2023, analizando los avances hacia las metas del Objetivode Desarrollo Sostenible 4 y poniendo de manifiesto las deficiencias fundamentales de los marcosde medición de la equidad. Basándose en los datos del indicador del ODS 4 sobre la competenciaen lectura y matemáticas en los primeros cursos, el análisis emplea métodos mixtos que combinanestadísticas descriptivas cuantitativas con un análisis crítico de las políticas para abordar trescuestiones de investigación que examinan los patrones de rendimiento entre países, las trayectoriastemporales a lo largo del período de la pandemia y las limitaciones del seguimiento de la equidad. Losresultados revelan una variación sustancial en los resultados de competencia en los primeros cursos,con una diferencia de veintiocho puntos porcentuales entre los países con mejor y peor rendimiento,lo que demuestra que las decisiones políticas nacionales producen resultados cuantificablementediferentes para los jóvenes estudiantes. El análisis temporal identifica tres patrones de trayectoriadistintos: aproximadamente una cuarta parte de los países mostraron una mejora sostenida a pesarde las perturbaciones causadas por la pandemia, la mitad mantuvieron un rendimiento estable y unacuarta parte experimentaron descensos notables que persistirán hasta 2023.
Palabras clave: Equidad en la educación infantil; objetivo de desarrollo sostenible 4; policrisis; seguimiento dedatos desglosados; resultados del aprendizaje durante la pandemia.
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INTRODUCTIONThe world is experiencing a "polycrisis" era defined by convergence of multiple,interconnected global challenges including climate change, armed conflict, forceddisplacement, pandemics, and economic instability (Lawrence et al., 2024). These overlappingcrises disproportionately affect young children, whose early developmental years are criticallysensitive to environmental, emotional, and educational conditions, with disruptions resultingin long-term cognitive, socio-emotional, and academic disadvantages (Black et al., 2017;Shonkoff et al., 2012). Early childhood learning outcomes are particularly vulnerable inthis context. Over 43.3 million children have been forcibly displaced due to conflict andinstability, many lacking access to foundational early learning opportunities, while climate-related shocks significantly impair early cognitive development and lifelong learning potential(UNESCO, 2024; UNICEF, 2024). The COVID-19 pandemic caused prolonged closures of earlychildhood education centers, leaving approximately 40 million children without access to pre-primary education during a critical developmental window (UNICEF, 2024). These disruptionshave exposed and widened equity gaps in learning outcomes, particularly among childrenfrom marginalized communities, low-income households, and conflict-affected regions. WhileSustainable Development Goal 4 emphasizes inclusive, equitable, and quality educationfor all, progress tracking mechanisms often fail to sufficiently capture disparities in earlylearning opportunities and developmental outcomes (United Nations, 2024). SDG Target 4.2,which calls for universal access to quality early childhood development and pre-primaryeducation by 2030, remains significantly off track, especially in low- and middle-incomecountries (UNESCO, 2024). Equity measurement frameworks currently used by globalmonitoring institutions tend to overlook intersectional vulnerabilities such as disability,gender, displacement, and language barriers, with most monitoring systems relying onaggregate national indicators that mask within-country inequalities and fail to capturenuanced effects of compounded crises (Brossard et al., 2020; Engzell et al., 2021).Despite growing recognition of early childhood as a cornerstone for lifelong learning andhuman development, research and policy responses have remained fragmented, reactive, andinsufficiently data-driven, particularly in crisis-affected settings (Downer et al., 2018; Hartonoet al., 2025). The lack of reliable, disaggregated, and context-sensitive indicators continuesto obscure the full scope of inequities in early learning outcomes (Ancheta & Fabrigas,2025). This study contributes to critical discourse by bridging the gap between global policyambitions under SDG 4 and lived realities of young children in high-risk environments,offering an equity-centered critique of current monitoring approaches to inform moreresilient, inclusive, and accountable early childhood education policies. The period from 2019to 2023 presents a particularly critical window for analysis, encompassing both the disruptionof the COVID-19 pandemic and subsequent recovery efforts that have tested the resilience andequity of early childhood education systems worldwide. OECD countries, while generally well-resourced and committed to comprehensive education data systems, present an importantcase study in tensions between policy commitments to inclusive education and practicalrealities of equity measurement. The availability of SDG 4 indicator data for these nationsoffers an opportunity to examine both what current monitoring systems reveal about earlylearning outcomes and what critical dimensions of equity remain obscured by aggregatedreporting structures. Previous studies often fall short in capturing complex, systemicdisruptions caused by global crises like the COVID-19 pandemic and emerging polycrisis,limiting their ability to inform how early education systems can sustain progress under such
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conditions. Moreover, many lack comprehensive, cross-national perspectives necessary toevaluate progress toward SDG 4 targets emphasizing inclusive and equitable quality educationfor all children. This study critically examines early childhood learning outcomes across thirty-eight OECD countries during this uniquely turbulent period (2019-2023), capturing bothpre-pandemic baselines and multifaceted impacts of global crises on educational equity andsystem resilience. This broader, longitudinal, and international scope addresses significantgaps by assessing how early education systems withstand and adapt to overlapping crises,providing essential evidence for policymakers aiming to fulfill SDG 4 in an era marked byunprecedented challenges. This study analyzes SDG 4.1 indicators across thirty-eight OECDcountries during the 2019-2023 period, with particular attention to early-grade proficiencylevels in reading and mathematics that directly reflect quality and inclusiveness of earlychildhood education systems. By examining national-level achievement patterns, temporaltrends through the pandemic era, and conspicuous absence of disaggregated equity datain standardized international reporting, this research contributes both empirical evidenceand critical analysis to ongoing discussions about measuring progress toward truly inclusiveearly childhood education. The findings hold implications for researchers, policymakers,and practitioners working to strengthen rights-informed, equity-focused approaches to earlylearning across diverse national contexts.

Research Questions
RQ1: How do OECD countries compare in early-grade proficiency outcomes (Grades2/3) in reading and mathematics, and what patterns emerge when examining national-level performance as a potential indicator of systemic equity in early childhoodeducation systems?
RQ2: To what extent did early-grade learning outcomes across OECD countriesdemonstrate resilience or vulnerability during the 2019-2023 period, and what dotemporal trends reveal about the equity-protective features of different national earlychildhood education systems during crisis conditions?
RQ3: What critical equity dimensions remain unmeasured or underreported in currentSDG 4 monitoring frameworks for early childhood learning outcomes, and what are theimplications of these data gaps for advancing inclusive, rights-informed early childhoodeducation policy and practice?

METHODOLOGY

Data Source and SampleThis study utilizes data from the Organisation for Economic Co-operation andDevelopment's Education and Skills database, specifically drawing on SDG 4 indicator datacompiled through the OECD's Wise Statistics platform. The dataset encompasses indicators4.1.1 and 4.1.2, which measure the proportion of children achieving minimum proficiencylevels in reading and mathematics. The analysis focuses on early-grade proficiency data fromGrades 2 and 3, representing the most developmentally relevant measures for understandingoutcomes directly linked to early childhood education and care systems serving childrenfrom birth through age eight. The sample includes thirty-eight OECD member countrieswith available data during the 2019-2023 period, spanning diverse geographical regions and
2 Innovación Educativa, (36) (2026). ISSN-e: 2340-0056https://doi.org/10.15304/ie.36.11042

https://doi.org/10.15304/ie.36.11042


Early childhood learning outcomes in the polycrisis era: A critical analysis of sdg 4 progress and equity measurement gaps
representing varied approaches to early childhood education policy, funding mechanisms,and curriculum frameworks. The temporal scope captures pre-pandemic baseline conditionsin 2019, acute disruption phase of the COVID-19 pandemic in 2020-2021, and subsequentrecovery and adaptation period through 2023, enabling examination of both stable baselineperformance and system resilience under crisis conditions. The dataset contains 620observations across the study period, with proficiency levels reported as percentages ofstudents achieving minimum competency standards in reading and mathematics. All datareflect nationally representative assessments conducted according to international standardsfor educational measurement, ensuring comparability across national contexts.

Analytical ApproachThe analysis employs a mixed-methods approach combining quantitative descriptivestatistics with critical policy analysis to address the three research questions. For ResearchQuestion 1, comparative analysis of national-level early-grade proficiency outcomes wasconducted using descriptive statistics to identify patterns in reading and mathematicsachievement across the OECD sample. Countries were ranked according to their mostrecent proficiency rates to establish performance distribution and identify high-performing,middle-performing, and lower-performing groups. This categorization serves as a preliminaryindicator of systemic equity, operating under the theoretical framework that countriesachieving universally high proficiency rates at the early-grade level likely possess moreequitable foundational education systems. The analysis recognizes that aggregate nationalperformance cannot definitively establish within-country equity without disaggregated data,though cross-national comparison offers valuable insights into which national systemsachieve broadly inclusive outcomes at the population level. For Research Question 2,temporal trend analysis examined changes in early-grade proficiency outcomes across the2019-2023 period, calculating year-over-year changes in proficiency rates for countries withcontinuous data availability and identifying patterns of improvement, decline, or stability.Particular attention was directed toward performance trajectories during the 2020-2021period, when COVID-19-related school closures and educational disruptions were most acute,and the subsequent 2022-2023 recovery phase. Countries were categorized according totheir pandemic-period resilience, with resilient systems defined as those maintaining orimproving proficiency rates despite disruption, and vulnerable systems defined as thoseexperiencing sustained declines. The temporal analysis incorporates consideration of pre-existing performance levels, recognizing that countries beginning the period with lowerbaseline proficiency may face different challenges compared to high-baseline countries,and considers whether performance changes were distributed equally across reading andmathematics domains.For Research Question 3, systematic data gap analysis was conducted by examining thestructure and content of available SDG 4 indicator data against disaggregation requirementsspecified in the SDG framework and established principles of equity monitoring in earlychildhood education. This analysis documented which demographic dimensions are absentfrom the dataset, including sex-disaggregated outcomes, socioeconomic status indicators,geographic location comparisons, immigrant and language minority status, and disabilityor special educational needs categories. The implications of these data gaps were analyzedthrough the lens of rights-informed early childhood education theory, which emphasizes thenecessity of visibility for marginalized populations in accountability systems. This component
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incorporates document analysis of OECD reporting frameworks and SDG monitoringguidelines to understand whether data gaps reflect collection limitations, reporting choices, orprivacy and ethical considerations in international data sharing.
RESULTSThe analysis of SDG 4 indicator data across thirty-eight OECD countries during the2019-2023 period reveals significant variation in early-grade learning outcomes, temporalpatterns reflecting pandemic impacts, and critical gaps in equity monitoring capacity. Resultsare organized according to the three research questions.

Research Question 1: Cross-National Patterns in Early-Grade
ProficiencyThe data reveal substantial variation across countries, with reading proficiency ratesranging from 87.2 percent (Ireland) to 58.4 percent (Colombia), representing a twenty-eightpercentage point gap. Mathematics proficiency demonstrates a similar pattern, with somecountries showing relative strength in one domain compared to the other.The distribution reveals three broad performance tiers. High-performing countries,concentrated primarily in Northern and Western Europe and East Asia, achieve proficiencyrates above 80 percent for both reading and mathematics, demonstrating feasibility withindiverse policy contexts. These top-performing countries share common characteristicsincluding substantial public investment exceeding one percent of GDP, near-universal pre-primary access exceeding 95 percent, comprehensive teacher training requirements, and lowchild poverty rates below 15 percent. Middle-performing countries show variable investmentpatterns and mixed pre-primary participation rates between 65 and 85 percent. Lower-performing countries demonstrate limited early childhood education and care investmentbelow 0.5 percent of GDP, lower pre-primary participation below 70 percent, and higher childpoverty rates exceeding 20 percent, often facing significant resource constraints.The reading-mathematics correlation across countries is moderately strong with aPearson correlation coefficient of approximately 0.78, suggesting that countries performingwell in one domain tend to perform well in the other, though important exceptions existreflecting differences in curriculum emphasis, instructional approaches, or assessmentcharacteristics across national contexts.
Research Question 2: Temporal Trends and System ResilienceAnalysis of changes in early-grade proficiency between 2019 and 2023 reveals diversetrajectories across OECD countries, with the COVID-19 pandemic serving as a naturalexperiment in education system resilience.Three distinct trajectory patterns emerge. Approximately one-quarter of countriesdemonstrated improvement in early-grade proficiency across the study period, with gainsranging from modest to substantial. These improving countries include both those startingfrom relatively lower baselines making catch-up progress and high performers furtherextending their advantage, suggesting improvement is possible across the performancespectrum. Roughly half of countries maintained relatively stable proficiency levels, withchanges of less than two percentage points in either direction. This stability through
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significant disruption suggests moderate resilience, though aggregate data cannot revealwhether national-level stability masked widening internal disparities between advantagedand disadvantaged populations. The remaining quarter experienced notable declines between2019 and 2023, with losses exceeding two percentage points and in some cases surpassingfive percentage points. These declining trajectories raise concerns about pandemic-relatedlearning loss that has not been recovered by 2023, potentially indicating inadequateremediation efforts, resource constraints, or challenges in re-engaging students and familiesafter prolonged disruption.Examining pandemic-period performance more specifically, comparing 2019 baselinewith 2021 outcomes during peak disruption and 2023 recovery reveals differential patterns.Highly resilient countries including Poland, Ireland, Estonia, Korea, Slovenia, Portugal, andChile maintained or improved performance throughout, suggesting robust distance learninginfrastructure, effective family support systems, and successful rapid adaptation. Countriesshowing moderate impact with recovery experienced temporary declines followed byimprovement as in-person learning resumed and remediation efforts took effect. Countrieswith severe impact showing only partial recovery by 2023, including Sweden, United States,France, Belgium, and New Zealand, suggest that while significant progress has been made,complete restoration of pre-pandemic trajectories may require sustained effort and resourceinvestment. Countries experiencing sustained vulnerability, unable to recover pre-pandemicperformance levels by 2023, may be experiencing compounding disadvantage where initialcrisis impacts combined with inadequate recovery resources create persistent achievementgaps.

Research Question 3: Equity Data Gaps and Monitoring LimitationsSystematic examination of the SDG 4 indicator dataset reveals significant limitations inequity monitoring capacity despite comprehensiveness of aggregate national reporting.The complete absence of disaggregated data across all equity dimensions represents acritical gap in current SDG 4 monitoring capacity for early childhood education outcomes.Despite explicit requirements in SDG monitoring guidelines for disaggregation by sex,wealth, and location at minimum, standardized international reporting provides only nationalaggregates. This limitation means progress toward SDG Target 4.1 is being assessed withoutvisibility into whether improvements or declines are shared equally across populations orconcentrated among already advantaged groups.The gender data gap proves particularly notable given that sex-disaggregated datatypically presents minimal technical or privacy challenges. The absence from standardizedinternational datasets suggests either that disaggregated international reporting mechanismslag behind national capacity, or that data sharing agreements and privacy considerations limitwhat can be included in publicly accessible international databases. The socioeconomic statusgap presents more complex challenges, as wealth and income measures vary substantiallyacross national contexts and may involve greater privacy sensitivities. However, proxymeasures such as parental education level or school-level socioeconomic composition couldpotentially enhance equity monitoring without requiring individual-level income or wealthdata. The absence of data on children with disabilities, immigrant and language minoritychildren, and Indigenous populations means that educational experiences of groups mostvulnerable to exclusion and marginalization cannot be monitored through current SDGindicator frameworks.
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The implications of these data gaps extend beyond academic research to policyaccountability and resource allocation. Without disaggregated data, holding educationsystems accountable for providing equitable opportunities to all children becomes difficult,as does targeting interventions and resources to populations experiencing greatest need.The invisibility of marginalized groups in monitoring systems risks perpetuating theirmarginalization by directing policy attention and resources toward improving aggregatenational statistics without ensuring improvements reach all children. This dynamiccontradicts the fundamental SDG principle of "leaving no one behind" and underminescommitments to supporting opportunities for all young children to access quality earlychildhood education.

DISCUSSIONThe findings reveal substantial variation in early childhood learning outcomes acrossOECD countries during unprecedented global disruption, with divergent pandemic trajectoriesand critical equity monitoring gaps illuminating both progress and persistent challenges inadvancing toward Sustainable Development Goal 4.The twenty-eight percentage point gap in reading proficiency demonstrates that nationalpolicy choices produce measurably different outcomes. Top-performing countries sharecommon characteristics including substantial public investment exceeding one percent ofGDP, near-universal pre-primary access, comprehensive teacher preparation, and robust socialsupport structures mitigating child poverty, aligning with research emphasizing integratedpolicy approaches (Britto et al., 2017; Engle et al., 2011). However, aggregate nationalperformance provides only partial insight into within-country equity. High proficiencyrates suggest broadly inclusive systems but cannot reveal whether all children participateequally or whether certain groups remain systematically disadvantaged. This limitationreflects the critical data gap identified in Research Question 3, where aggregate indicatorsrisk perpetuating epistemic violence by rendering marginalized populations invisible inaccountability systems (Santos, 2014; Smith, 2012).The temporal analysis reveals varying resilience to pandemic disruption. Highly resilientcountries like Poland and Ireland maintained or improved performance despite widespreadschool closures through investments in digital infrastructure and family support systemsenabling learning continuity (UNICEF, 2024). Conversely, Sweden's notable decline representsa reversal of strong performance, generating policy debate about support adequacy forimmigrant and language minority children (UNESCO, 2024), while the United States'declining trajectory reflects longstanding challenges in providing equitable opportunities,with pandemic disruptions exposing and exacerbating pre-existing inequalities (Dorn et al.,2021). These patterns align with the polycrisis framework where overlapping challengescompound risks for vulnerable populations and strain systems' capacity to maintain qualityand equity simultaneously (Lawrence et al., 2024).Most critically, this study documents complete absence of disaggregated data acrossall equity dimensions in standardized international SDG 4 reporting. Despite explicitrequirements for disaggregation by sex, wealth, and location, the dataset provides onlynational aggregates, representing fundamental failure to operationalize the "leave noone behind" principle (United Nations, 2024). The absence of sex-disaggregated dataproves particularly puzzling given that gender breakdowns present minimal technical orprivacy challenges. International assessments routinely collect such information, suggesting
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standardized international reporting mechanisms lag substantially behind national datacollection capacity (Zhao et al., 2022). The invisibility of socioeconomic disparities, childrenwith disabilities, immigrant and language minority children, and Indigenous populationsmeans groups most vulnerable to exclusion remain completely invisible in internationalmonitoring systems, limiting ability to design targeted interventions (Campbell Barr &Bogatić, 2017). The neoliberal measurement paradigm manifests clearly here, as emphasison efficiency and standardized accountability produces monitoring systems privilegingeasily quantifiable aggregate outcomes over documenting how different groups experienceeducation systems (Ball, 2012; Hastings, 2019).
CONCLUSIONThis study examined early childhood learning outcomes across thirty-eight OECDcountries during the 2019-2023 period, revealing substantial variation in early-gradeproficiency, divergent pandemic trajectories, and critical equity monitoring gaps. Thetwenty-eight percentage point gap in reading proficiency underscores that national policychoices produce measurably different outcomes, with top-performing countries sharingcharacteristics including substantial public investment, near-universal pre-primary access,and strong social support structures. However, aggregate national performance provides onlypartial insight into equity, as high average outcomes may mask persistent disadvantagesfaced by marginalized populations whose experiences remain invisible without disaggregateddata. Temporal analysis reveals that approximately one-quarter of countries improvedproficiency despite pandemic disruption, half maintained stable performance, and one-quarter experienced declines persisting through 2023, suggesting certain structural featuresprovide protective effects during crises. Most critically, this study documents completeabsence of disaggregated data across all equity dimensions in standardized international SDG4 reporting. Despite explicit requirements for disaggregation by sex, wealth, and location,current monitoring systems provide only national aggregates that obscure within-countryinequalities. This gap represents fundamental failure to operationalize the "leave no onebehind" principle. The invisibility of children with disabilities, immigrant and languageminority children, Indigenous populations, and those from low-income families constitutesstructural violence that denies these children recognition in accountability processes.Addressing these gaps requires substantial strengthening of international monitoringarchitecture with attention to critical perspectives questioning whose knowledge countsand how to balance standardization with cultural responsiveness. Participatory approachesengaging communities in defining relevant outcomes offer promise for developing inclusivemonitoring frameworks that honor multiple epistemologies while maintaining accountabilityfor children's rights. The polycrisis context adds urgency to these reform imperatives, asrobust equity monitoring becomes essential for identifying where disruptions hit hardest andevaluating whether emergency responses protect vulnerable children or widen opportunitygaps. For the global early childhood education community working toward SDG 4, thefindings demonstrate that universal high-quality early childhood education demands morethan expanding aggregate access. It requires systematic attention to reaching marginalizedpopulations, monitoring outcomes across multiple equity dimensions, and holding systemsaccountable for serving all children rather than privileging those easiest to reach.
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