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Abstract 

Early childhood is a critical period for brain development, laying the foundation 

for lifelong cognitive and emotional capacities. This study provides a 

comprehensive analysis of how early childhood education (ECE) influences young 

children’s mental development, focusing on cognitive and emotional outcomes. We 

reviewed and synthesized findings from a broad range of recent studies, including 

longitudinal experiments and meta-analyses, to evaluate the impacts of preschool 

and other ECE programs on child development. The results consistently indicate 

that participation in high-quality ECE significantly enhances cognitive 

development (e.g., language, learning abilities, and IQ) and fosters better emotional 

and social skills compared to children without such educational exposure. For 

example, meta-analytic evidence shows that preschool attendance leads to notable 

gains in intellectual performance and early academic skills, while also benefiting 

children’s social competence. Emotional development likewise improves, with 

ECE attendees exhibiting better emotional regulation and fewer behavioral 

problems. Importantly, some studies demonstrate that these early benefits translate 

into long-term advantages: children who attended quality preschool have higher 

educational attainment and lower rates of negative life outcomes (such as criminal 

behavior) in adulthood. The evidence underscores that investing in quality early 

childhood education yields significant positive effects on children’s cognitive and 

emotional development, with implications for education policy and lifelong 

wellbeing. 
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Introduction  

Early childhood (birth to around age 8) represents a period of unparalleled growth 

and developmental plasticity. By the age of five, a child’s brain reaches 

approximately 90% of its adult volume, highlighting the rapid pace of early 

neurological development. During these formative years, cognitive and emotional 

capacities are highly malleable, shaped by both genetic factors and environmental 

influences. Positive, stimulating environments support robust brain architecture, 

whereas adverse experiences or neglect can disrupt developmental trajectories. 

Quality early childhood education (ECE) has emerged as a crucial environmental 

factor that can enrich a child’s learning experiences and provide protective, 

nurturing interactions during this sensitive window. According to the United 

Nations Educational, Scientific and Cultural Organization (UNESCO), access to 

quality early childhood care and education lays the foundation for children’s health, 

learning success, social-emotional development, and even economic productivity 

later in life. 

Recognizing these high stakes, researchers and policymakers have increasingly 

turned their attention to the potential of ECE programs—such as preschools, 

nursery schools, and other organized early learning experiences—to promote 

optimal mental development in young children. A growing body of evidence 

suggests that children who attend preschool or similar programs tend to show 

enhanced cognitive abilities (for instance, better language skills and problem-

solving abilities) and improved social behaviors relative to those who do not attend. 

A comprehensive meta-analysis of 123 studies by Camilli et al. found significant 

positive effects of preschool education on children’s cognitive development, as 

well as meaningful benefits for social skills and later academic progress. Likewise, 

longitudinal experimental studies have demonstrated lasting advantages of high-

quality early education. In the landmark HighScope Perry Preschool Project, for 

example, children from disadvantaged backgrounds who attended a high-quality 

preschool program not only entered school with higher intellectual performance 

but also went on to achieve higher educational attainment and lower rates of crime 

in adulthood compared to peers without preschool experience. 

Such findings underscore the transformative potential of early education. 

Nevertheless, questions remain regarding the consistency and long-term 

persistence of ECE benefits across different contexts and populations. Some studies 
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have noted that initial gains in cognitive test scores can taper off in later childhood 

if not reinforced by continued educational supportjournals.lww.com, whereas other 

outcomes, like improved social adjustment and academic achievement, appear 

more enduring. Moreover, the quality of ECE programs varies widely, and features 

such as teacher training, class size, and curriculum may moderate the impact on 

child development. Given the critical importance of early childhood for lifelong 

development and the mixed evidence on certain long-term outcomes, further 

investigation is needed to fully understand how and under what conditions ECE 

influences mental development. This study aims to fill this gap by systematically 

examining the effects of early childhood education on children’s cognitive and 

emotional development. We seek to integrate findings from diverse studies and 

contexts in order to provide a clearer picture of the developmental gains associated 

with ECE, as well as the factors that might enhance or constrain these gains. Our 

ultimate goal is to inform educational practice and policy on how best to support 

early mental development through effective early childhood education strategies. 

Eligible studies for our analysis included randomized controlled trials (RCTs), 

longitudinal cohort studies, and meta-analyses that examined the effects of an early 

childhood education intervention on child developmental outcomes. We defined 

early childhood education broadly as any structured program or curriculum aimed 

at children roughly in the age range of 3 to 6 years (pre-kindergarten and 

kindergarten), including center-based preschool, nursery school, or comparable 

early learning and child care programs. Studies needed to report quantitative 

outcomes on at least one cognitive domain (e.g. general intelligence, language, 

literacy, numeracy) or one emotional/social domain (e.g. social skills, emotional 

regulation, behavior problems, mental health indicators) measured during or after 

the intervention. We included studies from all geographic regions to capture a 

global perspective, provided an English-language version of the report was 

available. We excluded purely observational studies without a comparison group 

(to focus on higher evidence levels) and studies focusing solely on medical or 

nutritional interventions without an educational component. After removing 

duplicates, two independent reviewers screened the titles and abstracts of candidate 

articles, and then assessed full texts of potentially eligible studies to determine final 

inclusion. 

https://journals.lww.com/atmr/fulltext/2024/04000/influence_of_early_childhood_education_programmes.14.aspx#:~:text=significantly%20improve%20children%E2%80%99s%20developmental%20trajectories,24
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One notable finding across multiple studies is the improvement in language and 

communication skills. Children enrolled in ECE programs consistently showed 

accelerated language development – for instance, larger vocabularies and more 

advanced expressive language abilities – compared to peers who remained at home. 

This can be attributed to the language-rich environment of preschools, where 

teachers engage children in conversations, storytelling, and early literacy activities. 

Enhanced emergent literacy skills (such as letter recognition and phonemic 

awareness) and numeracy skills (basic counting, number recognition) were also 

frequently observed in ECE participants, reflecting the incorporation of pre-

academic content in many early curricula. A high-quality meta-analysis by Camilli 

and colleagues confirmed that preschool education yields significant cognitive 

benefits, with the strongest impacts on standardized cognitive and language 

assessments. 

 Beyond these initial gains, some studies have tracked longer-term cognitive and 

academic outcomes. For example, a study in Germany by von Suchodoletz et al. 

found that higher quality early childhood education was modestly but significantly 

associated with improved literacy and math scores in primary schoolder of 0.1) as 

well as better behavioral self-regulation. In our review, we noted that the 

persistence of cognitive gains can depend on the subsequent educational 

environment. In contexts where children continued to receive support and quality 

education in primary school, the early advantages of ECE were more likely to be 

sustained in later grades. However, in cases where children transitioned into lower-

quality schooling, differences in test scores between ECE attendees and non-

attendees tended to diminish by middle childhood – a phenomenon often referred 

to as “fade-out” of early cognitive gains. Despite this, the overall evidence indicates 

that ECE gives children an initial developmental boost in cognitive domains, which 

can facilitate smoother transitions into formal schooling and provide a strong 

starting point for lifelong learning. 

 

SOCIAL AND EMOTIONAL DEVELOPMENT OUTCOMES 

 In addition to cognitive improvements, a significant positive impact of early 

childhood education was observed on children’s social and emotional 

development. Multiple studies reported that children who attended preschool or 

similar ECE programs exhibited more advanced social skills – for example, they 
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were better at cooperating with peers, following classroom routines, and 

communicating their feelings appropriately – compared to children who did not 

have formal early education. Measures of social competence and peer interactions 

tended to favor the ECE groups. Children in preschool often learn to share, resolve 

conflicts with guidance, and develop empathy in a group setting, which can lead to 

better social adjustment as they move into primary school. 

 Emotional development was also enhanced. Several studies noted improvements 

in young children’s emotional regulation abilities and reductions in problematic 

behaviors associated with ECE participation. We found consistent evidence that 

high-quality ECE helps children develop greater self-control and coping skills. For 

instance, one randomized study of an early childhood program with an embedded 

social-emotional curriculum found that preschool attendees had significantly lower 

levels of disruptive behaviors and better attention regulation than those who did not 

attend. Moreover, a recent randomized controlled trial focused on early childhood 

mental health consultation – essentially providing preschool teachers with expert 

guidance to address children’s behavioral and emotional challenges – demonstrated 

notable reductions in externalizing behavior problems among children in the 

intervention group. This supports the idea that ECE settings can be leveraged to 

identify and address behavioral issues early, especially when mental health 

expertise is integrated, thereby fostering healthier emotional development. 

 Our synthesis also highlighted that children from disadvantaged or high-risk 

backgrounds often show particularly large social-emotional gains from attending 

ECE. Many such children, who might otherwise experience less stimulating or 

more stressful home environments, benefit from the stable routines, responsive 

teachers, and opportunities for socialization that good early education programs 

provide. For example, some interventions targeting low-income families 

documented that preschool attendance was associated with reductions in stress 

behaviors and improvements in children’s confidence and independence. 

Additionally, group-based early learning offers a platform for early detection of 

developmental delays or social-emotional difficulties; teachers trained in early 

childhood can work with specialists to support children who exhibit challenges, 

putting interventions in place well before formal schooling begins. In summary, 

across the reviewed literature, ECE consistently contributes to better behavioral 

outcomes—children who attend preschool generally have fewer incidents of 
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aggression or hyperactivity and demonstrate more positive social behavior and 

emotional understanding than their peers who do not. 

 

LONG-TERM OUTCOMES AND LIFE TRAJECTORIES 

Crucially, the advantages conferred by early childhood education are not confined 

to the immediate preschool years; a number of studies provide evidence that ECE 

can have long-lasting effects into adolescence and adulthood. Our review identified 

several landmark longitudinal studies that tracked participants well beyond early 

childhood, and their findings are instructive. In the case of the HighScope Perry 

Preschool experiment in the United States, by age 27 the individuals who had 

attended a quality preschool completed nearly one full year more of schooling on 

average than those in the control group, and their high school graduation rate was 

66% compared to 45% for the control group. By age 40, the preschool group also 

had significantly lower rates of criminal justice system involvement – only 28% 

had ever been incarcerated, versus 52% of the control group – along with higher 

employment and income levels in adulthood. These dramatic findings illustrate that 

early educational interventions can yield benefits that persist into many aspects of 

adult life, from educational attainment to social behavior and economic status. 

 Not every program will produce effects as large as those seen in the Perry study, 

which was an intensive, targeted intervention for disadvantaged children. However, 

similar trends have been observed in other contexts. Some studies in our review 

reported that children who attended ECE were less likely to require special 

education services later, had lower rates of grade repetition, and were more likely 

to graduate from secondary school on time. There is also evidence suggesting that 

early education can positively influence long-term health and well-being indirectly, 

by setting children on trajectories of greater educational and social success (which 

then correlate with better health outcomes in adulthood). For instance, follow-up 

research on the Abecedarian Project found not only sustained cognitive and 

academic benefits but also lower prevalence of risk factors like smoking and 

hypertension in adulthood for those who received the intensive early intervention, 

indicating potential ripple effects of early cognitive and emotional development on 

overall life-course health. 

Our review underscores that the long-term effects of ECE depend on program 

quality and later life circumstances, but the preponderance of evidence supports the 
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notion that early childhood education, especially when delivered at high quality, is 

a powerful equalizer and booster for children’s developmental trajectories. By 

giving children a strong start, ECE programs increase the likelihood of positive 

outcomes well into the future, including higher educational achievement, better 

employment opportunities, and reduced engagement in unhealthy or antisocial 

behaviors. In summary, the benefits of early education can extend far beyond the 

preschool years, contributing to improved life trajectories and societal gains in the 

long run. 

 

DISCUSSION 

This comprehensive review of early childhood education’s effects on mental 

development reaffirms that investing in the early years yields significant benefits 

for children’s cognitive and emotional growth. The findings from diverse studies 

and contexts coalesce around a clear message: quality ECE provides young 

children with developmental advantages that can set them on a positive trajectory 

long before formal schooling begins. Both the cognitive and social-emotional 

domains are enhanced through early educational experiences, and these 

improvements are interconnected. 

 One mechanism driving the cognitive gains is the rich learning environment that 

ECE programs offer. During the period of high brain plasticity in early childhood, 

children in stimulating preschool settings engage in activities that promote neural 

connections related to language, memory, and problem-solving. Our finding that 

ECE participation boosts language and early academic skills aligns with 

developmental neuroscience evidence that early experiences literally shape brain 

architecture and function. Through play-based curricula and guided instruction, 

children develop foundational cognitive skills (like attention control, symbolic 

thinking, and basic literacy/numeracy concepts) that give them a head-start in 

primary school. This advantage is especially pronounced for children who might 

not receive ample cognitive stimulation at home. In essence, preschool can act as a 

buffer or compensatory mechanism for socioeconomically disadvantaged children, 

narrowing developmental gaps before they widen. Indeed, the literature we 

reviewed consistently showed larger relative benefits of ECE for children from 

high-risk backgrounds, suggesting that ECE is a key tool for fostering equity in 

early development. 
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 In terms of emotional and social development, early childhood education provides 

a unique context in which young children learn to navigate relationships outside 

the family, understand group dynamics, and manage emotions in socially 

appropriate ways. The improved social skills and reduced behavioral problems 

observed among ECE attendees can be attributed to both explicit teaching of socio-

emotional skills (many modern ECE curricula include components of social-

emotional learning) and the implicit learning that occurs through daily interactions 

with peers and teachers. Children gradually learn how to share, take turns, 

empathize with classmates, and handle conflicts under the gentle guidance of 

educators. Such experiences in the preschool years help build social competence 

that children carry into later childhood, leading to better peer relationships and 

classroom behavior in the primary grades. 

 Notably, the integration of specialized mental health support in some preschool 

programs has been shown to further enhance emotional and behavioral outcomes. 

This implies that ECE centers are not only preparing children academically but can 

also serve as important settings for early identification and intervention for 

behavioral or emotional difficulties. Children who learn how to express their 

emotions, cope with frustration, and adapt to group settings during the preschool 

years are likely to carry those competencies forward, which can translate into better 

mental health and social adjustment in later life. Our analysis, therefore, 

underscores that ECE is not just about cognitive preparation for school—it is also 

about nurturing well-rounded individuals who can thrive emotionally and socially. 

Our review also shed light on the critical role of program quality. It is not simply 

attendance in any early childhood program, but attendance in a high-quality 

program, that produces the strongest and most lasting benefits. Key quality 

dimensions identified in the literature include well-trained and responsive teachers, 

low child-to-teacher ratios allowing individualized attention, a balanced curriculum 

that addresses both cognitive and socio-emotional skills, and active parental 

engagement. For instance, evidence suggests that pedagogical approaches which 

combine child-initiated play with guided instruction (as opposed to either extreme 

of purely free play or overly didactic teaching) are most effective in promoting 

broad development. Camilli et al. noted that specific features like teacher-directed 

small-group activities correlated with greater developmental gains, whereas adding 

extensive supplemental services (beyond the educational curriculum) was 
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associated with smaller additional gains. This highlights that ECE programs should 

emphasize intentional, high-quality educational content and interactions to 

maximize developmental outcomes. In practice, maintaining quality may involve 

continuous professional development for teachers, use of evidence-based curricula, 

and quality monitoring systems in preschools. 

 The sustainability of ECE benefits, as discussed in our results, is an area of 

ongoing investigation. Some convergence of test scores between ECE attendees 

and non-attendees in later years has raised questions about how to sustain early 

gains. The fade-out effect on certain cognitive measures does not necessarily mean 

that early education had no lasting impact; as noted, many broader outcomes (such 

as school progression and social behavior) continue to reflect the early advantage. 

It appears that the early boost from ECE can be preserved and built upon if 

children’s later educational environments continue to challenge and support them. 

This suggests that ECE should be viewed as the first stage of an ongoing investment 

in human development. Early childhood programs give children a strong start, but 

aligning quality in subsequent schooling (and providing interventions like tutoring 

or social support when needed) is important to maintain and amplify the initial 

gains. Policymakers and educators must therefore consider the continuity of 

support as children transition from preschool to elementary education. 

There are several limitations to consider in interpreting our findings. First, the 

heterogeneity of study designs and contexts in our sample of studies means that 

results should be generalized with caution. While the overarching trends are 

positive, the magnitude of ECE effects varies. Cultural factors, national education 

policies, and the specific characteristics of programs and populations can influence 

outcomes. An intervention that works well in one setting might need adaptation in 

another. Second, many studies tracked outcomes only into the early school years; 

more longitudinal research is needed to fully capture the long-term trajectory of 

ECE impacts. Although we included evidence from a few long-term studies, 

additional follow-ups into adolescence and adulthood (especially for newer 

programs) would strengthen our understanding of enduring effects. Third, there is 

a possibility of publication bias in the literature – studies finding significant 

benefits of ECE might be more likely to be published than those with null findings. 

We attempted to mitigate this by incorporating meta-analyses and comprehensive 

reviews that aggregate across studies, but this bias is a general concern in any 
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literature-based analysis. Additionally, our synthesis did not calculate an overall 

effect size due to the diversity of metrics; future quantitative meta-analyses could 

complement our work by focusing on specific outcome domains (for example, 

conducting a meta-analysis exclusively on language development measures across 

studies). 

Despite these caveats, the consistency of positive outcomes across a large evidence 

base strengthens confidence in the conclusion that early childhood education has a 

beneficial effect on mental development. From a policy perspective, the 

implication is clear: expanding access to high-quality ECE can be a powerful means 

to foster human capital and improve societal outcomes. This aligns with 

international calls, such as the Sustainable Development Goal 4.2, which 

emphasizes ensuring that all children have access to quality early childhood 

development and pre-primary education. Governments and stakeholders should 

consider not only investing in wider coverage of ECE programs but also ensuring 

that those programs meet quality standards that research has shown to be important. 

In practical terms, this may involve improving training and compensation for early 

childhood educators, implementing developmentally appropriate curricula that 

integrate play with learning, and providing support services such as parental 

involvement programs or child health screenings within ECE settings. The 

evidence suggests that these investments can yield substantial returns in the form 

of better educated, more adaptable, and healthier future citizens. 

Finally, it is worth noting that early childhood education does not function in 

isolation; it is one crucial component in the broader ecosystem of early child 

development. Family environment, health and nutrition, and broader social policies 

all interplay with educational experiences. The best outcomes for children are 

likely achieved when supportive strategies address these multiple facets – for 

example, coupling ECE programs with parenting education, nutrition support, or 

community health initiatives. By reducing stressors on families and enhancing 

home environments, such integrated approaches can amplify the benefits children 

gain from preschool. In sum, early childhood education serves as a foundational 

platform for mental development, upon which future learning and life success can 

be built. Our analysis reinforces that when children are given a strong start through 

quality early education, the benefits can resonate throughout their lives, benefiting 
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not just the individuals themselves but society as a whole through a more educated, 

emotionally competent, and productive population. 

 

CONCLUSION 

In conclusion, the present study provides robust evidence that early childhood 

education plays a pivotal role in shaping children’s cognitive and emotional 

development. Children who engage in quality ECE programs show clear 

advantages in language abilities, cognitive skills, and social-emotional 

competencies by the time they enter formal schooling. These early gains form a 

critical foundation for subsequent learning and adjustment. Moreover, the positive 

impacts of ECE are not fleeting; numerous studies document that the benefits 

extend into later childhood, adolescence, and even adulthood – from improved 

academic achievement to better socio-economic outcomes and lower incidence of 

negative behaviors. Such long-term dividends underscore that early education is an 

investment yielding returns both for individuals and for society. 

The evidence compiled in this article highlights the importance of making high-

quality early childhood education accessible to all children. In particular, children 

from disadvantaged backgrounds, who stand to gain the most from early 

developmental support, should be a focal point of expanded ECE provision as a 

strategy for reducing educational and developmental inequities. Ensuring program 

quality – through well-prepared educators, low child-to-teacher ratios, enriched 

curricula, and integrated support services – is essential to fully realize the potential 

of ECE. As countries strive to meet global education targets and prepare the next 

generation for the challenges of the 21st century, early childhood education must 

be at the forefront of the agenda. Nurturing the minds and hearts of young children 

through effective early education sets them on a path of healthier mental 

development, better learning outcomes, and greater well-being across the lifespan. 

Continued research and investment in this field will be crucial to optimize 

programs and sustain the benefits for future cohorts of children. 
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