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ABSTRACT 
The purpose of this paper is to synthesize interdisciplinary evidence to examine the long-term impacts of high-

quality early childhood education (ECE) and to identify the conditions under which these effects are maximized 

across diverse contexts. Drawing on developmental science, human capital economics, and international policy 

research, it integrates findings from five decades of scholarship to provide a comprehensive understanding of 

ECE effectiveness.  The analysis is based on a systematic review of longitudinal, experimental, and quasi-

experimental studies, with attention to cross-national variation in program quality, access, and policy design. 

This approach enables an assessment of both developmental and economic outcomes associated with ECE 

participation.  The findings consistently demonstrate that children who attend high-quality early learning 

programs exhibit stronger cognitive, linguistic, and socio-emotional development. These advantages persist 

across the life course and are associated with reduced participation in special education, welfare systems, and the 

criminal justice system. Economic analyses further indicate that ECE investments generate substantial returns, 

particularly for children experiencing socioeconomic disadvantage, often exceeding returns on other public 

investments. Despite this robust evidence, many education systems continue to prioritize remedial interventions 

over early prevention.  The paper highlights the need for a strategic shift toward early developmental 

investment, emphasizing the importance of equitable access, sustained financing, and a well-prepared workforce. 

Advancing high-quality ECE is positioned as a critical policy lever for promoting equity, strengthening human 

capital formation, and supporting long-term social and economic development globally. 
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1. INTRODUCTION 

Over the past several decades, early childhood education has moved from the periphery to the center of 

educational and social policy discourse. Once viewed primarily as a form of child care or a compensatory service for 

children from disadvantaged backgrounds, early childhood education is now widely recognized as a foundational 

component of lifelong learning, workforce preparation, and social equity (Shonkoff, Boyce, Levitt, Martinez, & 

McEwen, 2021; UNESCO & UNICEF, 2024). This shift reflects a growing consensus across disciplines that the 

early years of life represent a uniquely consequential period for human development, during which environmental 

inputs exert particularly strong and lasting effects. 

Early childhood—commonly defined as the period from birth through age eight—is characterized by rapid 

brain development, heightened neuroplasticity, and the emergence of foundational skills that underpin later 

academic achievement, social competence, and emotional regulation (Center on the Developing Child at Harvard 

University, 2016). During this period, children acquire core language abilities, develop executive function, and 

begin to form patterns of behavior and learning that shape educational trajectories well into adulthood. Experiences 

during early childhood are therefore not merely preparatory but formative, establishing the architecture upon 

which subsequent development builds. 

From an economic perspective, early childhood education has gained prominence as a high-yield public 

investment. Human capital theory posits that education enhances individual productivity and generates both private 

and social benefits (Becker, 1993). Building on this framework, Heckman (2011) demonstrated that investments in 

early childhood produce particularly high returns because skill development is cumulative and self-reinforcing. 

Early skills increase the productivity of later investments in education, while early deficits compound over time and 

are costly to remediate. As a result, interventions delivered during early childhood are more cost-effective and 

equitable than those implemented later in the life course. 

Internationally, the recognition of early childhood education as a policy priority has accelerated. The United 

Nations’ Sustainable Development Goal 4 emphasizes inclusive and equitable quality education across the life span, 

explicitly identifying early childhood development and preprimary education as essential targets (United Nations, 

2015). UNESCO & UNICEF (2024) frame access to high-quality early childhood education as a matter of children’s 

rights, while the World Bank Group (2025) positions early investment as critical to economic growth, labor market 

readiness, and the reduction of intergenerational poverty. These converging perspectives illustrate a global 

understanding that early childhood education is not simply an educational issue, but a societal imperative. 

Despite this robust evidence base and growing international consensus, substantial gaps remain between 

research and policy implementation. In many countries, early childhood education systems are fragmented, 

underfunded, and characterized by wide variability in quality (Kagan & Kauerz, 2012). Public expenditures remain 

Highlights of this paper 
• High-quality early childhood education (ECE) produces strong, long-lasting benefits in 

cognitive, linguistic, and socio-emotional development, with positive effects extending into 

adulthood, including reduced reliance on social services and lower involvement in the criminal 

justice system. 

• Evidence from longitudinal and economic research shows that investments in ECE yield high 

returns—especially for disadvantaged populations—often surpassing those of other public 

investments, yet many systems still prioritize later remediation over early intervention. 

• The paper calls for a policy shift toward early developmental investment, emphasizing the need 
for equitable access, sustainable funding, and a well-prepared workforce to advance equity, 
strengthen human capital, and support global social and economic development. 
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disproportionately concentrated in later stages of education, while early childhood programs often rely on unstable 

funding streams, uneven standards, and a poorly compensated workforce (OECD, 2025). Consequently, access to 

high-quality early learning experiences is frequently stratified along socioeconomic lines, undermining the potential 

of early childhood education to promote equity. 

The present paper seeks to address this disconnect by providing a comprehensive synthesis of the academic, 

social, and economic benefits of high-quality early childhood education and by examining the features of programs 

and systems that reliably produce these outcomes. The goals of this paper are fourfold. First, it reviews 

developmental and economic theory relevant to early childhood education and situates ECE within a life-course 

framework. Second, it synthesizes empirical evidence on the academic, social, and behavioral outcomes associated 

with high-quality early childhood programs, drawing on longitudinal and international research. Third, it examines 

the economic returns to early childhood investment, including cost–benefit analyses from high-, middle-, and 

low-income countries. Finally, it analyzes the implications of this evidence for policy, governance, and system-level 

reform, arguing for a paradigm shift from remediation toward prevention. 

 

2. THEORETICAL FRAMEWORK 

The analysis presented in this paper is grounded in three interrelated theoretical perspectives: developmental 

systems theory, human capital theory, and ecological models of child development. Together, these frameworks 

provide a coherent foundation for understanding why early childhood education exerts such powerful and enduring 

effects. 

 

2.1. Developmental Systems and Neuroplasticity 

Contemporary developmental science emphasizes that early development arises from dynamic interactions 

among biological, psychological, and environmental processes (Shonkoff et al., 2021). Advances in neuroscience 

demonstrate that early childhood is a period of heightened neuroplasticity, during which neural circuits governing 

language, cognition, self-regulation, and social behavior are particularly malleable (Center on the Developing Child 

at Harvard University, 2016). Experiences characterized by responsive caregiving, rich language exposure, and 

cognitively stimulating activities actively shape brain architecture, while adverse conditions can disrupt 

developmental trajectories. 

High-quality early childhood education capitalizes on this sensitive period by providing environments that 

support exploration, guided learning, and emotionally supportive relationships. Importantly, the benefits of such 

experiences extend beyond immediate skill acquisition. Early gains in executive function and self-regulation, for 

example, facilitate later learning and are associated with long-term academic persistence and social adjustment 

(Gullo, 2024). 

 

2.2. Human Capital and Dynamic Complementarity 

Human capital theory provides a complementary economic rationale for early childhood education. Becker 

(1993) conceptualized education as an investment that enhances productivity and yields returns over the life span. 

Heckman (2011) expansion of this model introduced the concept of dynamic complementarity; whereby early 

investments increase the effectiveness of later investments. This insight explains why interventions targeting 

adolescents or adults often struggle to compensate for early disadvantages.  Within this framework, early childhood 

education is uniquely efficient because it targets a stage of development when learning is rapid and foundational 

skills are forming. Economic analyses consistently show that investments in high-quality early childhood programs 
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generate substantial returns through increased earnings, higher tax revenues, improved health outcomes, and 

reduced public expenditures (García, Heckman, Leaf, & Prados, 2020). 

 

2.3. Ecological and Systems Perspectives 

Finally, ecological models emphasize that children develop within interconnected systems that include families, 

educational institutions, communities, and broader policy environments (Bronfenbrenner, 1979; Urie  

Bronfenbrenner & Pamela, 2006). Program quality, workforce preparation, governance structures, and funding 

mechanisms interact to shape children’s daily experiences and developmental outcomes. From this perspective, the 

effectiveness of early childhood education depends not only on classroom practices but on coherent system-level 

support.  This systems orientation is particularly important in cross-national analyses, where differences in 

governance, financing, and workforce policies contribute to wide variations in access and quality (OECD, 2025). 

Understanding these systemic factors is essential for translating evidence into sustainable, large-scale impact. 

 

3. HIGH-QUALITY EARLY CHILDHOOD EDUCATION: DEVELOPMENTAL, ACADEMIC, 

SOCIAL AND BEHAVIORAL OUTCOMES 

3.1. Developmental Foundations of Early Learning 

From a developmental science perspective, early childhood education exerts its effects through multiple, 

interacting developmental pathways. Early learning environments shape not only discrete academic skills but also 

the neural, cognitive, and socio-emotional systems that support lifelong learning. This distinction is critical: 

evidence increasingly suggests that the most durable impacts of early childhood education occur through the 

development of executive function, self-regulation, and social competence rather than through short-term gains in 

standardized test performance alone (Blair & Raver, 2015; Diamond, 2013).  Neuroscientific research demonstrates 

that early childhood is marked by rapid synaptogenesis, myelination, and the pruning of neural connections in 

response to experience (Center on the Developing Child at Harvard University, 2016). Brain regions associated 

with language processing, attentional control, and emotional regulation are particularly sensitive to environmental 

input during the preschool years. High-quality early childhood education provides structured, language-rich, and 

emotionally supportive contexts that promote adaptive neural development, whereas low-quality or chaotic 

environments can compromise these processes. 

Globally, these developmental mechanisms appear remarkably consistent across cultural and socioeconomic 

contexts, even as their expression varies by setting. Cross-national research indicates that children exposed to 

cognitively stimulating and emotionally responsive early learning environments show similar patterns of executive 

function growth in both high-income and low- and middle-income countries (LMICs), underscoring the universality 

of early developmental processes (Britto et al., 2017; McCoy et al., 2018). 

 

3.2. Language and Early Literacy Development 

Language development is one of the most robust and consistently documented benefits of high-quality early 

childhood education. Developmental theory emphasizes language as both a cognitive tool and a social process, 

shaped through sustained interactions with knowledgeable adults and peers. High-quality early childhood programs 

increase children’s exposure to complex vocabulary, decontextualized language, and narrative discourse, all of 

which are predictive of later reading comprehension and academic achievement (Dickinson & Porche, 2011).  

Meta-analyses conducted across multiple countries reveal moderate to strong effects of early childhood education 

on receptive and expressive language development, particularly when programs emphasize intentional teaching and 
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ongoing assessment (Von Suchodoletz et al., 2023). Importantly, these effects are evident not only in high-income 

countries but also in LMICs, where early language exposure varies widely as a function of poverty, parental 

education, and access to early learning opportunities (McCoy et al., 2018). 

 

3.3. Early Mathematics and Cognitive Skills 

Beyond language, early childhood education supports the development of foundational mathematical thinking, 

including number sense, spatial reasoning, and problem-solving. Developmental research suggests that these early 

competencies form the cognitive substrate for later STEM learning (Verdine, Golinkoff, Hirsh-Pasek, & Newcombe, 

2017). High-quality programs integrate play-based and guided learning approaches that allow children to explore 

mathematical concepts in developmentally appropriate ways.  International comparative studies conducted through 

the Organization for Economic Co-operation and Development (OECD) indicate that countries with universal or 

near-universal access to early childhood education demonstrate smaller socioeconomic gaps in early academic skills 

at school entry (OECD, 2025). These findings highlight the potential of early childhood education to promote 

educational equity across national systems. 

 

3.4. Executive Function as a Central Mechanism 

One of the most significant contributions of developmental science to early childhood education research is the 

recognition of executive function as a key mediating mechanism. Executive function encompasses cognitive 

flexibility, inhibitory control, and working memory—skills that enable children to regulate behavior, manage 

emotions, and engage in goal-directed learning (Diamond, 2013; Gullo, 2024).  High-quality early childhood 

education promotes executive function development through predictable routines, emotionally supportive 

relationships, and opportunities for sustained play and problem-solving.  Experimental evidence indicates that gains 

in executive function during preschool predict long-term outcomes such as academic persistence, mental health, and 

employment stability more strongly than early academic test scores alone (Moffitt et al., 2011). Cross-cultural 

research reinforces these findings. Studies conducted in Latin America, Sub-Saharan Africa, and South Asia 

demonstrate that early interventions targeting self-regulation and social-emotional learning yield significant 

benefits, even in contexts characterized by economic hardship and limited resources (Wolf, Aber, Behrman, & Peele, 

2019; Yousafzai, Rasheed, Rizvi, Armstrong, & Bhutta, 2014). 

 

3.5. Social Competence and Behavioral Adjustment 

In addition to executive function, early childhood education supports the development of social competence, 

including cooperation, empathy, and conflict resolution. Developmental models emphasize that these skills emerge 

through guided participation in social contexts, particularly those that model respectful communication and 

emotional responsiveness (Ramey & Ramey, 2004).  Longitudinal studies consistently show that children who 

attend high-quality early childhood programs exhibit lower rates of externalizing behaviors, reduced aggression, 

and improved peer relationships throughout childhood and adolescence (Durlak, Weissberg, Dymnicki, Taylor, & 

Schellinger, 2011). These effects are especially pronounced for children exposed to early adversity, suggesting that 

early childhood education can serve a protective and buffering function. 
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4. RECONSIDERING PERSISTENCE AND “FADE-OUT” THROUGH A DEVELOPMENTAL 

LENS 

Early debates regarding the effectiveness of early childhood education were shaped by concerns about the 

apparent “fade-out” of cognitive test score gains during the early elementary years (Westinghouse Learning 

Corporation, 1969). However, developmental science has reframed this issue by emphasizing broader outcomes and 

longer time horizons. When developmentally meaningful outcomes—such as self-regulation, mental health, and 

social adjustment—are considered, early childhood education effects not only persist but often strengthen over time 

(Bailey, Duncan, Odgers, & Yu, 2017). 

Recent life-course analyses demonstrate that early childhood education alters developmental trajectories rather 

than producing static treatment effects. Children who receive high-quality early education are more likely to remain 

engaged in school, navigate social challenges, and avoid high-risk behaviors, leading to cumulative advantages in 

adulthood (García & Heckman, 2023).  Importantly, international data suggest that persistence is closely linked to 

system coherence. Countries that align early childhood curricula, primary education, and family engagement 

strategies are more likely to sustain early gains, highlighting the role of systems rather than programs in 

promoting long-term impact (OECD, 2025). 

 

5. EQUITY, CULTURE, AND GLOBAL DEVELOPMENTAL CONSIDERATIONS 

From a global developmental perspective, early childhood education plays a critical role in mitigating the 

effects of structural inequality. Children growing up in poverty are more likely to experience developmental risks 

associated with malnutrition, chronic stress, and limited cognitive stimulation (Engle et al., 2011; Royce, 2021). 

High-quality early childhood programs can counteract these risks by providing stable, enriching environments 

during a sensitive developmental period.  Culturally responsive early childhood education is particularly important 

in diverse global contexts. Developmental science emphasizes that learning is culturally mediated, and programs 

must align with local values, languages, and caregiving practices to be effective (Rogoff, 2003). International 

evidence suggests that programs that are codesigned with communities and implemented through local workforces 

are more likely to achieve sustained developmental impact (Britto et al., 2017). 

 

6. LINKING EARLY BRAIN AND BEHAVIORAL DEVELOPMENT TO ADULT 

FUNCTIONING ACROSS GLOBAL CONTEXTS 

6.1. Developmental Origins of Economic and Social Outcomes 

From a developmental science perspective, economic and social outcomes in adulthood are best understood not 

as distal effects of early intervention but as the cumulative expression of developmental trajectories shaped during 

early childhood. Rather than treating educational attainment, workforce participation, or health status as isolated 

endpoints, contemporary research conceptualizes these outcomes as emergent properties of early cognitive, 

emotional, and regulatory development (Moffitt et al., 2011; Shonkoff et al., 2021). 

Early childhood education contributes to later economic functioning indirectly by altering the development of 

core psychological and neurocognitive systems. Improvements in executive function, emotion regulation, and social 

competence—rather than short-term academic skill gains alone—appear to be the primary mediators linking early 

experiences to adult outcomes (Blair & Raver, 2015). This developmental framing aligns with life-course models 

that emphasize continuity and adaptation across developmental stages. 

Importantly, this perspective reframes economic findings not as justification for early childhood education, but 

as consequences of healthy development. When early environments support adaptive brain and behavioral 
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development, individuals are better equipped to navigate educational systems, labor markets, and social institutions 

over time. 

 

6.2. Executive Function and Self-Regulation as Mediators of Life-Course Outcomes 

A substantial body of developmental evidence identifies executive function and self-regulation as central 

mechanisms linking early childhood experience to adult functioning. Longitudinal studies demonstrate that 

children with stronger early self-regulatory skills exhibit better physical health, higher educational attainment, and 

greater economic stability decades later, even after controlling for intelligence and socioeconomic status (Moffitt et 

al., 2011; Robson, Allen, & Howard, 2020). 

High-quality early childhood education supports these capacities through predictable routines, emotionally 

responsive adult interactions, and cognitively challenging activities that require sustained attention and flexible 

thinking. Neuroscientific research indicates that such environments strengthen prefrontal cortical networks 

involved in inhibitory control and working memory, which are essential for goal-directed behavior across the life 

span (Diamond, 2013).  Crucially, evidence from diverse cultural contexts suggests that these developmental 

processes are broadly universal. Studies conducted in sub-Saharan Africa, South Asia, and Latin America 

demonstrate similar associations between early self-regulation and later academic and behavioral outcomes, even 

though the expression of these skills varies by cultural context (McCoy et al., 2018; Wolf et al., 2019). 

 

6.3. Longitudinal Evidence: Developmental Pathways, Not Isolated Effects 

Classic early childhood studies such as the Perry Preschool Project and the Abecedarian Project are 

increasingly interpreted through a developmental rather than purely economic lens. While early cognitive score 

advantages diminished over time, participants demonstrated enduring differences in life outcomes—including lower 

rates of chronic disease, higher employment stability, and reduced criminal involvement (Campbell et al., 2014; 

Schweinhart et al., 2005).  Developmental reanalyzes of these data suggest that these outcomes are better explained 

by changes in non-cognitive development, particularly self-control, motivation, and social adaptation, than by IQ 

alone (Heckman, Pinto, & Savelyev, 2013). These findings reinforce the argument that early childhood education 

operates by influencing fundamental developmental systems rather than producing static treatment effects. 

Recent international longitudinal studies replicate these patterns. For example, cohort studies in the United 

Kingdom, Brazil, and China demonstrate that early childhood educational experiences are associated with 

long-term psychosocial functioning and educational persistence, even when early academic effects appear modest 

(Huang, Zheng, & Siraj, 2025; Melhuish et al., 2015). 

 

6.4. Global Evidence: Developmental Universals and Contextual Variation 

Developmental science emphasizes both universal processes and culturally specific pathways. Global research 

on early childhood education offers a unique opportunity to examine how early developmental mechanisms operate 

under diverse ecological conditions. 

Studies from low- and middle-income countries consistently show that early childhood programs targeting 

responsive caregiving, play-based learning, and language stimulation promote cognitive and socio-emotional 

development, even in contexts of material deprivation (Britto et al., 2017; Yousafzai et al., 2014). These findings 

suggest that the underlying developmental mechanisms of early learning are robust across contexts, though the 

resources required to support them vary.  Importantly, culturally grounded program designs appear to strengthen 

developmental impacts. Programs that integrate local child-rearing practices, languages, and social norms 
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demonstrate stronger caregiver engagement and more sustained developmental benefits than those that rely on 

externally imposed curricula (Rogoff, 2003; Wolf et al., 2019). 

 

6.5. Reframing Economic “Returns” as Developmental Consequences 

Although economic analyses frequently quantify the “returns” to early childhood investment, a developmental 

science framing interprets these findings as downstream consequences of altered developmental trajectories. 

Improved health, educational attainment, and labor market participation emerge because early experiences 

strengthen regulatory, cognitive, and social capacities that support adaptive functioning across the life course.  This 

reframing avoids instrumentalizing children as future economic actors and instead emphasizes early childhood 

education as support for human development in its own right. Economic benefits are thus understood as societal 

reflections of developmentally supportive early environments rather than the primary rationale for early education. 

 

7. EARLY CHILDHOOD EDUCATION AS A MULTI-LEVEL DEVELOPMENTAL SYSTEM 

7.1. Developmental Systems Theory as an Integrative Framework 

Developmental systems theory (DST) provides a unifying theoretical framework for understanding how early 

childhood education influences development across time and context. Rejecting linear, unidirectional models of 

causality, DST conceptualizes development as the product of dynamic, reciprocal relations among biological, 

psychological, and contextual systems (Lerner, 2018; Overton, 2015). From this perspective, early childhood 

education is not a discrete intervention acting upon a passive child, but a relational developmental system embedded 

within broader ecological, cultural, and policy contexts. 

DST builds on and extends earlier ecological and transactional models, particularly Bronfenbrenner’s 

bioecological theory and Sameroff’s transactional framework (Bronfenbrenner, 1979; Sameroff, 2009). These 

approaches emphasize that developmental outcomes emerge from ongoing interactions between children and their 

environments, with effects accumulating and transforming across developmental time. Early childhood education, 

therefore, must be understood as both a context for development and a mechanism through which developmental 

processes are reorganized.  By explicitly situating early childhood education within a developmental systems 

framework, the present analysis shifts the focus from program “effects” to developmental processes, and from 

short-term outcomes to pathway reorganization across the life course. 

 

7.2. Early Childhood Education as a Nested Developmental System 

From a DST perspective, early childhood education operates simultaneously at multiple levels of organization. 

At the most proximal level, children engage in daily interactions with educators, peers, materials, and routines. 

These interactions shape neural activity, emotional regulation, and emerging cognitive strategies. At more distal 

levels, early childhood programs are embedded within families, communities, cultural belief systems, labor markets, 

and governance structures. 

Bronfenbrenner’s process–person–context–time (PPCT) model is particularly useful for conceptualizing early 

childhood education as a developmental system (Bronfenbrenner, 1979; Urie  Bronfenbrenner & Pamela, 2006). 

Within this model. 

• Processes include sustained, reciprocal interactions between children and educators, such as guided play, 

scaffolding, and co-regulation. 

• Person characteristics encompass children’s temperament, health status, language background, and stress 

exposure. 
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• Contexts range from classroom environments to national policy frameworks governing workforce 

qualifications and financing. 

• Time captures both micro-level developmental change and macro-level historical shifts in early childhood 

systems. 

Empirical research increasingly demonstrates that it is the alignment across these levels, rather than any single 

program feature, that predicts long-term developmental outcomes (OECD, 2025; Shonkoff et al., 2021). Fragmented 

systems weaken transactional processes, while coherent systems amplify developmental inputs. 

 

7.3. Transactional and Relational Models of Change 

Developmental systems theory emphasizes bidirectional and recursive influences. Children are not only shaped 

by early education environments; they actively shape those environments through their behavior, emotional 

expressions, and learning strategies. Educators, in turn, adapt instructional practices in response to children’s 

engagement, creating feedback loops that can either stabilize or transform developmental trajectories (Sameroff, 

2009). 

High-quality early childhood education supports positive transactional cycles by: 

• Promoting emotionally responsive adult–child relationships. 

• Creating predictable and structured learning environments. 

• Reducing toxic stress and supporting co-regulation. 

These conditions allow children to develop regulatory capacities that improve their ability to engage 

productively with later learning environments. Over time, this enhances the mutual fit between the child and 

successive educational contexts, increasing the likelihood that early gains are sustained rather than dissipated. 

This transactional interpretation helps resolve earlier debates about “fade-out.” From a systems perspective, 

early advantages do not disappear; rather, their expression depends on how later systems interact with earlier 

developmental change. When later contexts are misaligned—or actively suppress early competencies—observable 

differences may narrow despite continued underlying effects (Bailey et al., 2017). 

 

7.4. Developmental Timing, Sensitive Periods, and Plasticity 

DST places strong emphasis on timing and plasticity. Early childhood is characterized by heightened 

responsiveness of neural and behavioral systems to environmental input, particularly those governing language, 

emotion regulation, and executive function (Center on the Developing Child at Harvard University, 2016; Knudsen, 

2004). This does not imply deterministic outcomes, but rather probabilistic developmental pathways shaped by 

early conditions. 

Within this framework, early childhood education is effective not because it permanently fixes developmental 

outcomes, but because it biases systems toward adaptive organization during a sensitive period. Subsequent 

development remains open and context-dependent, but early organization creates constraints and affordances that 

shape later possibilities (Overton, 2015). Importantly, DST cautions against narrow interpretations of early 

intervention as either “successful” or “unsuccessful” based on isolated outcomes. Instead, developmental scientists 

are urged to examine how early experiences influence system stability, flexibility, and resilience over time. 
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8. IMPLICATIONS FOR MEASUREMENT AND METHODOLOGY 

8.1. Limitations of Single-Outcome Models 

A developmental systems perspective exposes significant limitations in traditional evaluation methods that rely 

on single outcomes or short time frames. Early standardized test scores, while convenient, capture only a narrow 

slice of development and are poor proxies for system-level change (Bailey et al., 2017). 

DST calls for multidimensional measurement strategies that assess: 

• Cognitive development (e.g., language, executive function). 

• Social-emotional functioning. 

• Stress physiology and health indicators. 

• Contextual quality (e.g., interactional processes, system coherence). 

Longitudinal designs are especially critical, as system-level effects unfold across years rather than months. 

Increasingly, researchers are combining developmental, educational, and health data to capture the cascading effects 

of early experiences across developmental domains (Shonkoff et al., 2021). 

 

8.2. Global Developmental Measurement 

Cross-national research adds further complexity—and theoretical value—to developmental systems analyses. 

From a DST standpoint, variation across countries is not a threat to inference but an opportunity to examine how 

universal developmental processes interact with culturally specific systems (Lerner, 2018).  Global early childhood 

studies reveal that while the mechanisms of early learning (e.g., language exposure, co-regulation, play) are broadly 

universal, the conditions that support them vary widely across policy, cultural, and economic contexts (Britto et al., 

2017). This reinforces the systems principle that development is always the product of organism–context relations, 

not universal programs imposed onto local settings. 

 

8.3. Early Childhood Education Systems as Developmental Infrastructure 

From a developmental systems perspective, early childhood education systems function as developmental 

infrastructure, analogous to public health or environmental systems. Workforce preparation, compensation, 

governance coherence, and family engagement are not auxiliary concerns but integral components shaping 

proximal developmental processes.  Systems that fail to support educators—through inadequate training, low 

compensation, and poor working conditions—disrupt the relational processes that drive development. Conversely, 

systems that invest in professionalized early childhood workforces create stable relational environments capable of 

supporting healthy development at scale (Kagan & Britto, 2005).  This framing aligns with DST’s emphasis on 

relational density: The quality, consistency, and interconnectedness of developmental inputs over time. 

 

8.4. Why Developmental Systems Theory Matters for ECE 

Explicit engagement with developmental systems theory clarifies why high-quality early childhood education 

produces enduring effects despite variation in immediate outcomes. ECE reshapes developmental systems during a 

sensitive period, initiating cascades of change that interact with later contexts in probabilistic ways. Global 

variation in outcomes reflects differences in system alignment rather than contradictions in developmental theory.  

By situating early childhood education within DST, this paper advances a theoretical synthesis that moves beyond 

debates over effect sizes and toward a deeper understanding of how, when, and under what conditions early 

experiences matter. 
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9. COMPARING GLOBAL EARLY CHILDHOOD EDUCATION SYSTEMS THROUGH A 

DEVELOPMENTAL SYSTEMS LENS 

9.1. A Developmental Systems Approach to Global Comparison 

Comparative analyses of early childhood education systems have often focused on access rates, funding levels, 

or short-term child outcomes. While informative, these comparisons are limited when divorced from a 

developmental theory of how systems shape children’s experiences over time. From a developmental systems theory 

(DST) perspective, cross-national variation in early childhood education systems offers a powerful opportunity to 

examine how different configurations of policies, cultural norms, and institutional structures interact with universal 

developmental processes (Lerner, 2018; Overton, 2015).  Rather than asking which countries have the “best” early 

childhood systems, a developmental lens asks how system-level features organize proximal developmental 

processes—such as adult–child interaction, co-regulation, and guided learning—and how these processes 

accumulate across developmental time. This approach highlights that system effectiveness depends not solely on 

program characteristics but on the coherence, stability, and relational density of the broader developmental ecology. 

 

9.2. Nordic and Northern European Systems: Coherence and Relational Stability 

Nordic countries, including Finland, Sweden, and Norway, are frequently cited for their integrated early 

childhood education and care systems. From a developmental systems perspective, the strength of these systems 

lies in their alignment across policy levels, rather than in any single program component. Early childhood education 

is embedded within a universal welfare state model that supports families through generous parental leave, income 

supports, and access to health services, thereby reducing stressors that undermine early development (OECD, 

2025). 

Developmentally, these systems prioritize. 

• Low adult–child ratios and highly trained educators. 

• Play-based curricula grounded in child development theory. 

• Emphasis on social, emotional, and self-regulatory development. 

Research indicates that such conditions support sustained, reciprocal interactions that are central to healthy 

cognitive and socio-emotional development (Shonkoff et al., 2021). Importantly, delayed formal academic 

instruction does not hinder academic outcomes; rather, children demonstrate strong long-term educational 

attainment, consistent with developmental models emphasizing early self-regulation over early academic 

acceleration.  From a DST perspective, Nordic systems are notable for their developmental continuity. Early 

childhood education is conceptually and administratively linked to later schooling, reducing discontinuities that can 

disrupt developmental trajectories. 

 

9.3. Anglo-American Systems: Fragmentation and Transactional Disruption 

In contrast, early childhood systems in the United States, United Kingdom, and other Anglo-American 

contexts are characterized by fragmentation, market-based delivery, and uneven quality. Although high-quality 

programs exist, access is inconsistent, and system-level supports are often weak (OECD, 2025). 

From a developmental systems standpoint, fragmentation undermines transactional processes in several ways: 

• Inconsistent funding destabilizes educator–child relationships. 

• Low compensation contributes to workforce turnover. 

• Weak alignment between early childhood and primary education disrupts developmental continuity. 
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Developmental research suggests that these discontinuities are especially consequential for children exposed to 

early adversity, for whom stability and relational consistency are particularly important (Shonkoff et al., 2021). 

While targeted programs can produce strong effects, the absence of coherent system-level supports constrain the 

sustainability and scalability of developmental gains.  Notably, the persistence of early childhood effects in these 

systems appears to depend heavily on the quality of subsequent educational contexts, reinforcing DST claims that 

development is probabilistic and context-dependent, not deterministic. 

 

9.4. East Asian Systems: Academic Emphasis and Cultural Mediation 

Early childhood systems in countries such as Japan, South Korea, and China offer a contrasting developmental 

profile. These systems often place strong emphasis on early academic skills, effortful control, and group harmony, 

reflecting deeply rooted cultural values regarding education and socialization (Huang et al., 2025).  From a 

developmental systems perspective, these systems illustrate how cultural meaning systems mediate developmental 

processes. High expectations for self-regulation and persistence may support early development of executive 

function, even within more structured and didactic environments. However, concerns have been raised regarding 

stress levels and reduced opportunities for play-based learning in some contexts.  Cross-national developmental 

research suggests that while academic emphasis does not inherently impede development, systems that over 

constrain exploration and play may limit opportunities for flexible problem-solving and creativity—capacities 

increasingly valued in global economies (OECD, 2025). DST underscores that optimal development depends on fit 

between cultural values, pedagogical approaches, and children’s developmental needs. 

 

9.5. Low- and Middle-Income Countries: Systems Under Constraint and Opportunity 

In low- and middle-income countries (LMICs), early childhood education systems operate under conditions of 

significant resource constraint. Yet developmental science research demonstrates that relatively modest 

interventions can yield meaningful developmental benefits when they target core relational and regulatory 

processes (Britto et al., 2017; Yousafzai et al., 2014). 

From a developmental systems lens, effective ECE programs in LMICs often share several features. 

• Emphasis on responsive caregiving and language stimulation. 

• Integration with health, nutrition, and family support systems. 

• Community-based delivery models that leverage local knowledge. 

Importantly, global evidence indicates that developmental mechanisms are universal, even as material 

conditions vary. Improvements in adult–child interaction quality, caregiver sensitivity, and learning materials 

reliably promote cognitive and socio-emotional development across contexts (McCoy et al., 2018).  DST cautions 

against exporting program models from high-income countries without adaptation. Programs that fail to align with 

local cultural practices or institutional capacities risk weakening transactional processes central to development. 

Conversely, culturally embedded systems can strengthen developmental pathways despite limited resources. 

 

9.6. System Coherence as a Developmental Moderator 

Across global contexts, one of the most consistent developmental findings is that system coherence moderates 

the persistence of early childhood effects. Countries that align early childhood curricula with primary education; 

workforce development with pedagogical expectations; and family policy with early learning goals are more likely 

to sustain early gains into later childhood and adolescence (OECD, 2025). From a DST perspective, such alignment 

increases the likelihood that early developmental reorganizations are reinforced rather than extinguished by 
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subsequent contexts.  This insight reframes global comparison: the key distinction is not between countries that 

invest more or less, but between systems that function as coordinated developmental ecologies and those that 

operate as disconnected interventions. 

 

9.7. Implications for Developmental Theory and Global Research 

Comparing early childhood systems through a developmental systems lens advances both theory and practice. 

It demonstrates that early childhood education outcomes cannot be understood without reference to system-level 

organization and cultural context. It also reinforces DST’s core premise: development is co-constructed across time 

through reciprocal relations among individuals and environments. For developmental science, global early 

childhood systems serve as natural experiments that illuminate how universal developmental processes are 

expressed within diverse ecological configurations. Rather than treating cross-national variation as methodological 

noise, DST positions it as a source of theoretical insight into the nature of human development. 

 

9.8. Developmental Systems Implications for Equity, Research, and Global Application 

The evidence synthesized in this paper supports a central conclusion: the enduring academic, social, and 

economic benefits associated with high-quality early childhood education are best understood as the downstream 

consequences of early reorganization within complex developmental systems. Developmental systems theory (DST) 

provides a coherent explanatory framework that integrates findings across neuroscience, developmental 

psychology, education, and economics by emphasizing reciprocal interactions, probabilistic pathways, and temporal 

continuity (Lerner, 2018; Overton, 2015). 

Within this framework, early childhood education does not function as a discrete intervention acting upon 

isolated outcomes. Rather, it operates as a developmental context that alters the organization of neural, cognitive, 

emotional, and relational systems during a sensitive period, thereby biasing developmental trajectories toward 

adaptive functioning. Persistence of effects is contingent not on the maintenance of early skill advantages per se, but 

on the degree to which subsequent environments reinforce or undermine earlier system-level changes.  This 

reframing resolves several longstanding conceptual tensions in the field—most notably debates surrounding effect 

size variability, fade-out, and cross-national inconsistency—by shifting the analytic focus from program effects to 

developmental processes embedded within ecological systems. 

 

9.9. Developmental Systems Theory and the Question of Persistence 

One of the most prominent challenges in early childhood education research has been explaining variability in 

the persistence of early effects. From a DST perspective, persistence is not an inherent property of early 

intervention but an emergent property of system alignment across time. Early changes in executive function, 

self-regulation, and social competence persist when later educational, familial, and societal systems are 

developmentally congruent with earlier reorganization (Bailey et al., 2017; Shonkoff et al., 2021). 

Conversely, attenuation of observed effects does not imply the absence of lasting developmental change. When 

later contexts fail to recognize or utilize early-developed competencies—for example, through rigid instructional 

practices or disruptive transitions—early advantages may become less visible without being extinguished. This 

interpretation aligns with transactional models of development, which emphasize that developmental expression is 

contextually mediated and continually re-negotiated (Sameroff, 2009).  Global comparisons further confirm this 

interpretation. Countries with coherent early childhood–to–primary education systems are more likely to sustain 
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early gains, whereas fragmented systems introduce developmental discontinuities that weaken transactional 

reinforcement. Thus, persistence is fundamentally a systems property, not a program outcome. 

 

9.10. Equity as a Developmental Systems Issue 

A developmental systems perspective reframes educational equity as a matter of differential exposure to 

developmentally supportive systems, rather than solely differential access to services. Children experiencing 

socioeconomic adversity are more likely to encounter fragmented, unstable, or resource-constrained developmental 

ecologies that disrupt self-regulatory development and increase vulnerability to stress-related dysregulation 

(Shonkoff et al., 2021).  High-quality early childhood education can mitigate these risks, but its equity-promoting 

potential depends on system-level conditions. Where access to quality early learning is stratified by income, 

geography, or social identity, early education may inadvertently reproduce developmental inequities. From a DST 

standpoint, equity requires universal access to relationally rich, developmentally appropriate environments, not 

merely targeted remediation. 

Globally, equity takes on additional complexity. In low- and middle-income countries, structural factors such as 

malnutrition, health disparities, and political instability intersect with educational systems to shape development. 

Developmental science evidence suggests that early childhood programs are most effective in these contexts when 

they are integrated with health, nutrition, and family support systems, reinforcing the principle that development 

unfolds across interdependent systems (Britto et al., 2017). 

 

10. CONCLUSION 

This paper has advanced a developmental systems interpretation of the academic, social, and economic benefits 

of high-quality early childhood education (ECE), synthesizing evidence across neuroscience, developmental 

psychology, education, and international research. Rather than treating early childhood education as a discrete 

intervention with isolated effects, the analysis conceptualizes ECE as a developmental context that reorganizes 

neural, cognitive, emotional, and relational systems during a sensitive period, thereby shaping probabilistic 

developmental trajectories across the life course. 

Explicit engagement with developmental systems theory (DST) clarifies several persistent challenges in the 

field. First, it reframes questions of effect size and persistence by emphasizing system alignment across time. Early 

childhood education alters proximal developmental processes—such as executive function, self-regulation, and 

social competence—but the long-term expression of these changes depends on the degree to which subsequent 

environments reinforce or disrupt earlier reorganizations. Second, DST provides a theoretically coherent account of 

cross-national variation, demonstrating that global differences in outcomes reflect differences in system coherence, 

cultural mediation, and relational stability rather than contradictions in developmental principles. 

The comparative analysis of global early childhood systems illustrates that developmental universals operate 

within contextually specific ecologies. While the mechanisms of early learning are broadly shared across cultures, 

the institutional and cultural conditions that support them vary widely. Systems characterized by coherent 

governance, professionalized workforces, and strong alignment between early childhood and primary education are 

more likely to sustain early developmental gains. Conversely, fragmented systems introduce discontinuities that 

weaken developmental continuity, particularly for children facing early adversity. 

For developmental science, these findings underscore the importance of moving beyond narrow outcome-based 

evaluations toward longitudinal, multi-level research designs capable of capturing cascading and transactional 

processes. Incorporating biological, behavioral, and contextual measures, especially across diverse global contexts, 
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will be essential for advancing theory and improving explanatory power. Global early childhood research, when 

grounded in DST, offers not only applied insights but also a means of testing and refining core developmental 

theory. In framing early childhood education as developmental infrastructure, this paper highlights the centrality of 

relational processes, system coherence, and developmental timing. The enduring benefits of early childhood 

education arise not because early learning permanently fixes outcomes, but because it biases systems toward 

adaptive organization at a formative point in development. Understanding early childhood education through this 

lens provides a theoretically robust foundation for future research and a coherent framework for interpreting 

evidence across cultures, disciplines, and time. 

 

REFERENCES 

Bailey, D., Duncan, G. J., Odgers, C. L., & Yu, W. (2017). Persistence and fadeout in the impacts of child and adolescent 

interventions. Journal of Research on Educational Effectiveness, 10(1), 7-39. 

https://doi.org/10.1080/19345747.2016.1232459 

Becker, G. S. (1993). Human capital: A theoretical and empirical analysis, with special reference to education. Chicago, IL: University of 

Chicago Press. 

Blair, C., & Raver, C. C. (2015). School readiness and self-regulation: A developmental psychobiological approach. Annual Review 

of Psychology, 66(1), 711-731. https://doi.org/10.1146/annurev-psych-010814-015221 

Britto, P. R., Lye, S. J., Proulx, K., Yousafzai, A. K., Matthews, S. G., Vaivada, T., . . . Fernald, L. C. (2017). Nurturing care: 

Promoting early childhood development. The Lancet, 389(10064), 91-102. https://doi.org/10.1016/S0140-

6736(16)31390-3 

Bronfenbrenner, U. (1979). The ecology of human development: Experiments by nature and design. Cambridge, MA: Harvard 

University Press. 

Bronfenbrenner, U., & Pamela, A. M. (2006). The bioecological model of human development. In Richard M. Lerner (Ed.), Handbook of 

child psychology. Hoboken, NJ: Wiley. 

Campbell, F., Conti, G., Heckman, J. J., Moon, S. H., Pinto, R., Pungello, E., & Pan, Y. (2014). Early childhood investments 

substantially boost adult health. Science, 343(6178), 1478-1485. https://doi.org/10.1126/science.1248429 

Center on the Developing Child at Harvard University. (2016). From best practices to breakthrough impacts: A science-based approach 

to building a more promising future for young children and families. Cambridge, MA: Harvard University. 

Diamond, A. (2013). Executive functions. Annual Review of Psychology, 64(1), 135-168. https://doi.org/10.1146/annurev-psych-

113011-143750 

Dickinson, D. K., & Porche, M. V. (2011). Relation between language experiences in preschool classrooms and children’s 

kindergarten and fourth-grade language and reading abilities. Child Development, 82(3), 870-886. 

https://doi.org/10.1111/j.1467-8624.2011.01576.x 

Durlak, J. A., Weissberg, R. P., Dymnicki, A. B., Taylor, R. D., & Schellinger, K. B. (2011). The impact of enhancing students’ 

social and emotional learning: A meta-analysis of school-based universal interventions. Child Development, 82(1), 405-

432. https://doi.org/10.1111/j.1467-8624.2010.01564.x 

Engle, P. L., Fernald, L., Alderman, H., Behrman, J., O’Gara, C., Yousafzai, A., . . . Ertem, I. (2011). Strategies for reducing 

inequalities and improving developmental outcomes for young children in low-income and middleincome countries. 

Lancet, 378(9799), 1339-1353. https://doi.org/10.1016/S0140-6736(11)60889-1 

García, J. L., & Heckman, J. J. (2023). Parenting promotes social mobility within and across generations. Annual Review of 

Economics, 15, 349-388. https://doi.org/10.1146/annurev-economics-021423-031905 

https://doi.org/10.1080/19345747.2016.1232459
https://doi.org/10.1146/annurev-psych-010814-015221
https://doi.org/10.1016/S0140-6736(16)31390-3
https://doi.org/10.1016/S0140-6736(16)31390-3
https://doi.org/10.1126/science.1248429
https://doi.org/10.1146/annurev-psych-113011-143750
https://doi.org/10.1146/annurev-psych-113011-143750
https://doi.org/10.1111/j.1467-8624.2011.01576.x
https://doi.org/10.1111/j.1467-8624.2010.01564.x
https://doi.org/10.1016/S0140-6736(11)60889-1
https://doi.org/10.1146/annurev-economics-021423-031905


American Journal of Social Sciences and Humanities, 2026, 11(2): 43-59 

 

 
58 

URL: www.onlinesciencepublishing.com  | June, 2026 

García, J. L., Heckman, J. J., Leaf, D. E., & Prados, M. J. (2020). Quantifying the life-cycle benefits of an influential early-

childhood program. Journal of Political Economy, 128(7), 2502-2541. https://doi.org/10.1086/705718 

Gullo, D. F. (2024). Kindergarten predictors of third-grade reading, math, and science achievement: The influences of self-

regulation and early language development. Journal of Education and Development, 8(3), 36.  

Heckman, J., Pinto, R., & Savelyev, P. (2013). Understanding the mechanisms through which an influential early childhood 

program boosted adult outcomes. American Economic Review, 103(6), 2052-2086. 

https://doi.org/10.1257/aer.103.6.2052 

Heckman, J. J. (2011). The economics of inequality: The value of early childhood education. American Educator, 35(1), 31.  

Huang, R., Zheng, H., & Siraj, I. (2025). Quality in Chinese preschool classrooms: Its structural influencing factors and 

associations with child development. Early Education and Development, 36(7), 1674-1694. 

https://doi.org/10.1080/10409289.2025.2484850 

Kagan, S. L., & Britto, P. R. (2005). Final report to UNICEF: Going global with early learning and development standards. New York: 

Columbia University National Center for Children and Families. 

Kagan, S. L., & Kauerz, K. (2012). Early childhood systems: Transforming early learning. New York: Teachers College Press. 

Knudsen, E. I. (2004). Sensitive periods in the development of the brain and behavior. Journal of Cognitive Neuroscience, 16(8), 

1412-1425. https://doi.org/10.1162/0898929042304796 

Lerner, R. M. (2018). Concepts and theories of human development. New York: Routledge. 

McCoy, D. C., Salhi, C., Yoshikawa, H., Black, M., Britto, P., & Fink, G. (2018). Home-and center-based learning opportunities 

for preschoolers in low-and middle-income countries. Children and Youth Services Review, 88, 44-56. 

https://doi.org/10.1016/j.childyouth.2018.02.021 

Melhuish, E., Ereky-Stevens, K., Petrogiannis, K., Ariescu, A., Penderi, E., Rentzou, K., . . . Leseman, P. (2015). A review of 

research on the effects of Early Childhood Education and Care (ECEC) upon child development. Retrieved from European 

Early Childhood Education and Care:  

Moffitt, T. E., Arseneault, L., Belsky, D., Dickson, N., Hancox, R. J., Harrington, H., . . . Ross, S. (2011). A gradient of childhood 

self-control predicts health, wealth, and public safety. Proceedings of the National Academy of Sciences, 108(7), 2693-2698. 

https://doi.org/10.1073/pnas.1010076108 

OECD. (2025). Education at a glance 2025: OECD indicators. Paris: OECD Publishing. 

Overton, W. F. (2015). Processes, relations, and relational developmental systems. Handbook of Child Psychology and 

Developmental Science, 1, 9–62. https://doi.org/10.1002/9781118963418.childpsy102 

Ramey, C. T., & Ramey, S. L. (2004). Early learning and school readiness: Can early intervention make a difference? Merrill-

Palmer Quarterly, 50(4), 471-491. https://doi.org/10.1353/mpq.2004.0034 

Robson, D. A., Allen, M. S., & Howard, S. J. (2020). Self-regulation in childhood as a predictor of future outcomes: A meta-

analytic review. Psychological Bulletin, 146(4), 324. https://psycnet.apa.org/doi/10.1037/bul0000227 

Rogoff, B. (2003). The cultural nature of human development. Oxford, UK: Oxford University Press. 

Royce, J. (2021). The effects of poverty on childhood development. Journal of Mental Health and Social Behaviour, 3(1), 132. 

https://doi.org/10.33790/jmhsb1100132  

Sameroff, A. J. (2009). The transactional model of development: How children and contexts shape each other. Washington, DC: American 

Psychological Association. 

Schweinhart, L. J., Montie, J., Xiang, Z., Barnett, W. S., Belfield, C. R., & Nores, M. (2005). Lifetime effects: The highscope perry 

preschool study through age 40 (monographs of the highscope educational research foundation, 14). Ypsilanti, MI: HighScope 

Press. 

https://doi.org/10.1086/705718
https://doi.org/10.1257/aer.103.6.2052
https://doi.org/10.1080/10409289.2025.2484850
https://doi.org/10.1162/0898929042304796
https://doi.org/10.1016/j.childyouth.2018.02.021
https://doi.org/10.1073/pnas.1010076108
https://doi.org/10.1002/9781118963418.childpsy102
https://doi.org/10.1353/mpq.2004.0034
https://psycnet.apa.org/doi/10.1037/bul0000227
https://doi.org/10.33790/jmhsb1100132


American Journal of Social Sciences and Humanities, 2026, 11(2): 43-59 

 

 
59 

URL: www.onlinesciencepublishing.com  | June, 2026 

Shonkoff, J. P., Boyce, W. T., Levitt, P., Martinez, F. D., & McEwen, B. (2021). Leveraging the biology of adversity and 

resilience to transform pediatric practice. Pediatrics, 147(2), e20193845. https://doi.org/10.1542/peds.2019-3845 

UNESCO & UNICEF. (2024). Global report on early childhood care and education: The right to a strong foundation. New York: 

UNESCO Publishing. 

United Nations. (2015). Transforming our world: The 2030 agenda for sustainable development. New York: United Nations. 

Verdine, B. N., Golinkoff, R. M., Hirsh-Pasek, K., & Newcombe, N. S. (2017). IV. Results—links between spatial assembly, later 

spatial skills, and concurrent and later mathematical skills. Monographs of the Society for Research in Child Development, 

82(1), 71-80. https://doi.org/10.1111/mono.12283 

Von Suchodoletz, A., Lee, D. S., Henry, J., Tamang, S., Premachandra, B., & Yoshikawa, H. (2023). Early childhood education 

and care quality and associations with child outcomes: A meta-analysis. Plos One, 18(5), e0285985. 

https://doi.org/10.1371/journal.pone.0285985 

Westinghouse Learning Corporation. (1969). The impact of head start: An evaluation of the effects of head start on children’s cognitive 

and affective development. Washington, DC: Office of Economic Opportunity. 

Wolf, S., Aber, J. L., Behrman, J. R., & Peele, M. (2019). Longitudinal causal impacts of preschool teacher training on Ghanaian 

children’s school readiness: Evidence for persistence and fade‐out. Developmental Science, 22(5), e12878. 

https://doi.org/10.1111/desc.12878 

World Bank Group. (2025). Investments in children’s early years: Creating brighter futures. Washington, DC: World Bank Group. 

Yousafzai, A. K., Rasheed, M. A., Rizvi, A., Armstrong, R., & Bhutta, Z. A. (2014). Effect of integrated responsive stimulation 

and nutrition interventions in the Lady Health Worker programme in Pakistan on child development, growth, and 

health outcomes: A cluster-randomised factorial effectiveness trial. The Lancet, 384(9950), 1282-1293. 

https://doi.org/10.1016/S0140-6736(14)60455-4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Online Science Publishing is not responsible or answerable for any loss, damage or liability, etc. caused in relation to/arising out of the 
use of the content. Any queries should be directed to the corresponding author of the article. 

 

https://doi.org/10.1542/peds.2019-3845
https://doi.org/10.1111/mono.12283
https://doi.org/10.1371/journal.pone.0285985
https://doi.org/10.1111/desc.12878
https://doi.org/10.1016/S0140-6736(14)60455-4

