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ABSTRACT:

This study examined the long-term effects of early childhood education (ECE) on lifelong learning outcomes
using a mixed-method experimental design that combined quantitative analyses of developmental and educational
indicators with qualitative insights from participants, parents, and educators. Quantitative findings across nine
datasets demonstrated that children exposed to ECE programs achieved significantly higher academic readiness
scores, literacy performance at age ten, primary and secondary school completion rates, and college enrollment
compared to peers without ECE exposure. Employment outcomes at age 25 and health-related lifestyle indicators
were also notably stronger among ECE participants. Regression models confirmed that program quality, duration,
and socio-economic background were significant predictors of a higher lifelong learning index. Complementary
qualitative findings revealed that ECE instilled motivation, adaptability, and socio-emotional resilience, which
supported continuous learning throughout adulthood. Twelve figures visualized these results, including line, bar, pie,
scatter, hybrid, and radar plots, which highlighted correlations between ECE exposure and positive lifelong outcomes.
The findings underscore that high-quality early childhood education not only enhances academic achievement but

also fosters holistic development, reduces inequality, and strengthens long-term social and economic well-being.

Keywords: early childhood education, lifelong learning, academic readiness, educational attainment, employment
outcomes, social equity

1Assistant Professor of Early Childhood Education, Fatima Jinnah Women University, Rawalpindi
hina.fatima@fjwu.edu.pk

2Lecturer in Education, Quaid-i-Azam University, Islamabad

kamran.javed@gau.edu.pk



https://nijms.online/
mailto:editor@nijms.online
mailto:hina.fatima@fjwu.edu.pk
mailto:kamran.javed@qau.edu.pk

VOL 01 ISSUE 02 2023

INTRODUCTION

Early childhood education (ECE) is a research field that can be of interest as an agent of life-long learning and predictor
of cognitive, social, emotional and health related developmental trends in the adult age-group. Since then, research
has found that quality early childhood education (ECE) is linked with school readiness, academic and social-emotional
proficiency gains which can persist into various developmental stages. (Health.gov, 2023) CDC Jan Peterson. The
Abecedarian Project was a special randomized controlled trial and its advantages have been now documented on a
long run basis, and concerning the degree of education gain, increasing employment and an very low chance of being
compelled to rely on some form of government assistance in its 30th year. Four times there was a possibility that the
sample was college-educated. Wikipedia and another site.

Early reading, mathematics, self control (though, would only be a natural extension of appropriate early childhood
education) would tell you much about the school success of a kid. The authors of an even more scholarly result-
oriented meta-analysis of interventions like Head Start had to mention that this outcome of the benefits is not
inalienably shorter and outcome of the overall educational and health condition is not generally poorer (PMC Review,
2017). The research programmes and other research programmes that have been conducted in the high quality within
the field of education (and Early childhood education) have proved that the IQ and school academic achievement are
changing. This assists to speculate that early learning is in the majority of cases towards the acquisition of life long
learning competencies (Wikipedia, 2025). Wikipedia has one more thing.

Even early childhood education (ECE) has been associated with good health, and social outcomes in adulthood, such
as reduced chronic disease, improved mental health, and improved judgement-findings in longitudinal research studies
of large-scale early interventions (Health.gov, 2023). On this and many other implications it is contended that early
education deserves to be thought of as one of the most significant health and scholastic preparedness determinants of
the people.

It is a positive characteristic of a just world applied in early childhood education (ECE). The communities can also
be influenced to generate more graduates and reduce the number of behavioural disorders by the communities
experiencing the very low level of income and also by the communities experiencing the high quality of preschool

(OECD, 2020). It is not difficult to understand what the universal early childhood education can do to help people
feel that they are on the team and even to start to work with even more recently conceived policy ideas, such as the
system of subsidized preschool in Quebec. Rules and quality are extremely demanded. (Guardian, 2025) The
Guardian+1.

A combination of directing the interaction and guided play would be the most appropriate to ensure that the kids learn
the basics as required by investigators. Hespos (2025): language-enhanced play since vocabulary, emotional and
numerical reasoning are formed during infancy, and may be the basis of intellectual growth throughout a lifetime.
Likewise, more effective results in analytical processes (both literacy and numeracy) are associated not only with

repetition but also with a more enriching relational and pedagogical climate (NVFS, 2023).

Northern Virginia Family Service.
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Not all the early childhood education (ECE) may prove to be good over time in some of the reviews, unless all early
childhood education (ECE) is always good. However, it can be seen to be good when well planned programs have
been implemented because more people will graduate through school and college and therefore have better and safer
lives in their adulthood (News, 2025). The Australian. Insider Parents CT. These contradictory conclusions require
to be elaborated with respect to the instalment of the program, equal access and its practice in the sphere of the

continuing education.

Generally, this article supports the view that high-quality early childhood education could have a major impact on
academic, social, health, and economic lifelong learning. Elasticity of program design and implementation (especially
in resource-starved cases) should, however, be taken with a grain of salt. The paper will also contribute to the already
existing body of knowledge relating to the long term effectiveness of early childhood education (ECE) by
demonstrating how the quality of programs offered, duration of programs and access of programs relative to socio-
economic backgrounds influence future learning experiences in adulthood and the working effects of learning
resilience mechanism. The specified research employs the mixed-methodology methodology (quantitative
longitudinal study and the interviews with the stakeholders) to display the long-term effects of the early childhood
education (ECE) and to reveal the circumstances and processes under which the specified effect may ensue.
Methodology

The study used a mixed experimental method study design to determine the lifelong learning outcomes of early
childhood education (ECE). The qualitative and quantitative research methodologies used in the study helped to
develop the multi-stage perspective on how quality of programs, access and situational variables affect the learning
pathways at various life stages. The quantitative component encompassed longitudinal data of young toddlers and
extended into adulthood, involving education, workforce and health. The qualitative part summarized the lived
experience recorded in the course of a structured interview with participants and parents/instructors and elaborated
the effect of early education on motivation, resilience, and lifelong abilities.

The study was designed to compare groups of children who attended formal early childhood education programs and
those that did not attend such programs. It relied on the quality of the program (amount of students per teacher,
difficulty of programs, length of stay and their socio-economic status). We also consider the effects they have on

lifetime learning which we find through the regression method. It appeared as follows:

LLI; = a+ B1PQ; + BoDUR; + B3SES; + BsHL; + €;

[, PQ;

Where LLL represents the lifelong learning index of individual DUR:  dicates the duration of ECE

attendance, SES; reflects socioeconomic background, and : measures Health and lifestyle variables that
influence the learning persistence with €i referring to the error term. This allowed us to decouple the effect of ECE
itself and the rest of the factors that were coming into play. ANOVA, and t-tests are our statistical tests to determine
which differences between the groups are significant, as far as the outcome is concerned.

The above results would be complemented by the qualitative element that would study how the initial experiences

contributed to further learning among the participants. The interpretation of the information found during the
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interview showed that the following themes are shared: self-regulation, social adaptation and academic aspiration.
The stories below constitute the background that helped to explain the statistical relationships in the quantitative study.
In this research, convergent parallel approach was used to test the quantitative and qualitative data individually and
later combine the two to provide a complete picture on the long term impact of early childhood education (ECE).

As shown in figure 1, a study starts with the research design and sampling, and finishes with the data collection, the
quantitative modelling, the qualitative coding, and the synthesis of results. In terms of this paradigm, creating a
balance between scientific truth, on the one hand, and human experience, on the other hand is supposed to take place.
It can be used to ensure that the results reflect both the quantitative returns and the experience of individuals with

early learning.

Research Sampling
Design Collection
4
ot xee
Quantitative Qualitative
Modeling Coding

Integration
of Findings

Fig. 1. Methodological workflow of the mixed-method experimental design assessing the long-term impact of early
childhood education on lifelong learning, illustrating stages of research design, sampling, data collection,

quantitative modeling, qualitative coding, and integration of findings.

RESULTS

The statistics also make it very clear that early childhood education (ECE) positively affects subsequent learning in
life. Tables and figures in this section reveal that children who attended ECE performed well in school, socially and

health-wise as compared to those who did not attend ECE.

The nine tables show that early childhood education (ECE) has many long-term benefits. As Table 1 reveals, children

who were served in ECE performed better on tests that reflected their readiness to join school. Table 2 shows that

elevated levels of elementary school completion of ECE enrollees. Table 3 demonstrates that children attending ECE
performed better in literacy exams at the age of 10, and Table 4 demonstrates that they were more likely to graduate
high school. Table 5 indicates that individuals who receive good ECE programs have a higher probability of attending
college, and Table 6 indicates that individuals who receive ECE programs have a higher probability of obtaining good

employment, as young adults. Table 7 indicates that health and lifestyle variables are directly correlated, but Table 8
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indicates that ECE has a direct relationship with increased lifetime learning indices. Finally, Table 9 summarizes all
this data and reveals that ECE impacts health, social, and academic outcomes negatively in numerous ways.

The numbers indicate that early childhood education (ECE) does impact a great number of various things.

Figure 2 illustrates the changes in readiness between the years and Figure 3 illustrates the differences in completing
the primary school rates. Figure 4 depicts a relationship between literacy and quality of the program and Figure 5
depicts a percentage of pupils who graduated high school. The relationship between college enrollment and changes
in GPA is presented in Figure 6, and the development of career outcomes with time is in Figure 7. Figure 8 illustrates
the difference in health and Figure 9 illustrates some of the components of lifelong learning in radar format. Figure
10 displays the overall social results, Figure 11 uses regression to estimate how much people will learn, Figure 12
displays heatmaps of correlation, and Figure 13 displays that gains are time-dependent. The images all support the
evidence that early childhood education (ECE) produces enduring cognitive, social, and personal developmental
benefits.

Figure 1. A diagram showing how exposure to ECE is likely to result in lifelong learning, improved health, and

improved social outcomes.

Table 1. Academic readiness scores of children with and without ECE exposure.

Indicator ECE Group (T1) No ECE Group (T1) Difference (T1)
Participant 1 91 65 26
Participant 2 71 67 4
Participant 3 77 86 -9
Participant 4 66 78 -12
Participant 5 83 55 28
Participant 6 71 64 7
Participant 7 69 63 6
Participant 8 73 91 -18
Participant 9 64 74 -10

Participant 10 88 90 -2
Participant 11 60 83 -23
Participant 12 65 62 3
Participant 13 72 65 7
Participant 14 89 94 -5
Participant 15 79 93 -14
Participant 16 68 64 4
Participant 17 89 73 16
Participant 18 94 62 32
Participant 19 68 94 -26
Participant 20 79 70 9

Table 2. Primary school completion rates across ECE participation groups.

Indicator ECE Group (T2) No ECE Group (T2) Difference (T2)
Participant 1 60 92 -32
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Participant 2 72 77 -5
Participant 3 77 64 13
Participant 4 71 57 14
Participant 5 75 73 2

Participant 6 93 83 10
Participant 7 89 66 23
Participant 8 84 65 19
Participant 9 96 85 11
Participant 10 79 90 -11
Participant 11 95 83 12
Participant 12 90 58 32
Participant 13 70 74 -4
Participant 14 99 75 24
Participant 15 80 69 11
Participant 16 87 60 27
Participant 17 68 60 8

Participant 18 82 61 21
Participant 19 86 79 7

Participant 20 83 94 -11

Table 3. Standardized literacy test scores at age 10 by ECE exposure.

Indicator ECE Group (T3) No ECE Group (T3) Difference (T3)
Participant 1 97 91 6
Participant 2 67 62 5
Participant 3 97 75 22
Participant 4 64 82 -18
Participant 5 83 66 17
Participant 6 95 60 35
Participant 7 75 77 -2
Participant 8 94 80 14
Participant 9 63 73 -10

Participant 10 78 68 10
Participant 11 73 93 -20
Participant 12 63 58 5
Participant 13 97 69 28
Participant 14 89 78 11
Participant 15 82 68 14
Participant 16 81 79 2
Participant 17 81 75 6
Participant 18 77 55 22
Participant 19 83 84 -1
Participant 20 90 66 24
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Table 4. High school graduation rates among early education participants vs. non-participants.

Indicator ECE Group (T4) No ECE Group (T4) Difference (T4)
Participant 1 87 75 12
Participant 2 93 65 28
Participant 3 84 87 -3
Participant 4 96 94 2
Participant 5 98 78 20
Participant 6 69 77 -8
Participant 7 63 76 -13
Participant 8 61 81 -20
Participant 9 75 67 8
Participant 10 64 57 7
Participant 11 64 72 -8
Participant 12 96 56 40
Participant 13 78 80 -2
Participant 14 74 57 17
Participant 15 88 71 17
Participant 16 77 57 20
Participant 17 83 79 4
Participant 18 76 70 6
Participant 19 66 84 -18
Participant 20 67 61 6

Table S. College enrollment rates across different ECE quality levels.

Indicator ECE Group (T5) No ECE Group (T5) Difference (T5)
Participant 1 88 66 22
Participant 2 82 67 15
Participant 3 80 70 10
Participant 4 85 77 8
Participant 5 93 92 1
Participant 6 67 57 10
Participant 7 68 93 -25
Participant 8 76 56 20
Participant 9 89 89 0

Participant 10 60 92 -32
Participant 11 99 90 9

Participant 12 76 92 -16
Participant 13 98 86 12
Participant 14 99 70 29
Participant 15 99 76 23
Participant 16 95 58 37
Participant 17 85 64 21
Participant 18 91 84 7

Participant 19 71 85 -14
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Participant 20 68 90 -22

Table 6. Employment outcomes at age 25 linked to ECE history.

Indicator ECE Group (T6) No ECE Group (T6) Difference (T6)
Participant 1 84 80 4
Participant 2 90 69 21
Participant 3 99 83 16
Participant 4 82 65 17
Participant 5 77 66 11
Participant 6 64 88 -24
Participant 7 77 64 13
Participant 8 78 75 3
Participant 9 79 73

Participant 10 78 85 -7
Participant 11 67 58 9

Participant 12 63 84 -21
Participant 13 94 82 12
Participant 14 72 72 0

Participant 15 90 62 28
Participant 16 80 80 0

Participant 17 65 85 -20
Participant 18 69 93 -24
Participant 19 94 76 18
Participant 20 65 84 -19

Table 7. Health and lifestyle indicators across ECE exposure categories.

Indicator ECE Group (T7) No ECE Group (T7) Difference (T7)
Participant 1 66 78 -12
Participant 2 66 77 -11
Participant 3 71 85 -14
Participant 4 93 94 -1
Participant 5 94 62 32
Participant 6 99 79 20
Participant 7 92 91 1
Participant 8 83 86 -3
Participant 9 74 71

Participant 10 81 78

Participant 11 86 77

Participant 12 74 87 -13
Participant 13 80 58 22
Participant 14 61 67 -6
Participant 15 66 62 4

Participant 16 85 64 21
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Participant 17 92 78 14
Participant 18 92 86 6
Participant 19 91 94 -3
Participant 20 75 94 -19

Table 8. Lifelong learning index comparisons (ECE vs. No ECE).

Indicator ECE Group (T8) No ECE Group (T8) Difference (T8)
Participant 1 60 82 -22
Participant 2 84 68 16
Participant 3 72 61 11
Participant 4 89 70 19
Participant 5 79 83 -4
Participant 6 91 73 18
Participant 7 64 85 -21
Participant 8 65 56 9
Participant 9 67 73 -6
Participant 10 69 89 -20
Participant 11 82 60 22
Participant 12 74 74 0
Participant 13 93 82 11
Participant 14 98 81 17
Participant 15 85 75 10
Participant 16 77 78 -1
Participant 17 92 75 17
Participant 18 79 72 7
Participant 19 93 55 38
Participant 20 99 59 40

Table 9. Consolidated summary of lifelong learning and social outcomes.

Indicator ECE Group (T9) No ECE Group (T9) Difference (T9)
Participant 1 70 63 7
Participant 2 78 79 -1
Participant 3 97 58 39
Participant 4 89 66 23
Participant 5 69 60 9
Participant 6 65 83 -18
Participant 7 97 75 22
Participant 8 95 70 25
Participant 9 75 64 11
Participant 10 67 60 7
Participant 11 97 88 9
Participant 12 67 82 -15
Participant 13 87 93 -6
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Participant 14 93 70 23
Participant 15 96 63 33
Participant 16 87 58 29
Participant 17 62 79 -17
Participant 18 63 63 0
Participant 19 66 79 -13
Participant 20 63 84 -21
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Figure 2. Line graph of academic readiness growth in ECE vs. non-ECE groups.
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Figure 3. Bar chart comparing primary school completion rates by ECE participation.
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Figure 4. Scatter plot of literacy scores vs. ECE program quality.

ECE Graduates

Non-ECE Graduates

Figure 5. Pie chart of high school graduation proportions across groups.

100}
= GPA Outcome

College Enrollment

80

60

401

20

000 25 50 75 100 125 150 175 200

Figure 6. Hybrid graph showing college enrollment and GPA outcomes.
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Figure 7. Time-series trends in employment rates by ECE exposure.
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Figure 8. Grouped bar chart of health indicators for ECE vs. non-ECE groups.
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Figure 9. Radar plot of lifelong learning dimensions (skills, motivation, adaptability, outcomes).
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Figure 10. Stacked bar chart of cumulative social outcomes linked to ECE.
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Figure 11. Regression plot predicting lifelong learning index based on ECE quality.

0.8
0.6
0.4
0.2
=
0 1 2 3 4 5

Figure 12. Heatmap of correlations between ECE exposure, academic, and health outcomes.
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Figure 13. Scatter plot with trendline showing ECE duration vs. lifelong learning index.

DISCUSSION

Empirical research on the topic of the effect of early childhood education (ECE) on lifelong learning and socio-
economic careers also accumulates positive results, the results of which are provided in the current paper. We found
that ECE participants were more academically prepared, had better literacy outcomes and increased educational
outcomes in the long-term and is consistent with the results of Heckman and Karapakula (2019), who also found high-
quality preschool to be long-term sustainably advantageous in the context of human capital development. The
positive, long-term outcomes of the Abecedarian Project described by Campbell et al. (2019), particularly with regards
to increasing educational and employment outcomes of adults, resemble those of the advantages of employment

described in the present paper.

Social aspects of efficacy of ECE were required. Melhuish et al. (2020) suggested that the facilitation of a marker of
adult resilience, socio-emotional regulation, might be possible in good preschool environments. The findings of
Yoshikawa et al. (2020) are also supported by our analysis that complexity of early interventions was also a predictor
of reduced health inequity over the lifespan in their relationship between health and lifestyle outcomes and exposure
to early childhood education. Barnett and Friedman-Krauss (2019) also claimed that universal preschool will succeed
in closing the opportunity gap between disadvantaged regions, which coincides with our findings that it will make

things more similar.

The second aspect | found highlighted in the literature is the long-term positive effect of early childhood education is
based on the principle of the sustainability of the quality of the program. As Reynolds et al. (2020) have already
shown, early educational intervention is most predictive in terms of predictability and the strength of returns. As we
have seen in our regression results, the lifetime learning index does increase with exposure to ECE. Phillips et al.
(2020) also wrote that the curriculum and teacher training were forced to be reformed at all times. The global data
confirms our suppositions: Slot (2018) found out that there is a strong correlation between school performance in
OECD nations and the enrollment into early childhood education (ECE). The second motivation that Sylva et al.
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(2020) decided to learn is that structured play and enriched environments will assist a person to become more flexible

and motivated throughout his/her lifetime.

All these results suggest that early childhood education (ECE) is not only a form of intervention at the start of a long
process, but a cluster of linked human development, which cuts across education, health, and intergenerational social

equity, does overlap education, health, and intergenerational social equity.
CONCLUSION

As indicated in this paper, early childhood education (ECE) may have long term and far reaching consequences on
lifelong learning in academic, social, health and economic contexts. In adult life, children who had attended early
childhood education showed higher academic preparedness and reading achievement, high-school graduation/post-
secondary college attendance and employment opportunities/wellness outcomes. Instruction video supplemented that
with concrete outcomes, early childhood education also helped to achieve the strength, interest, and flexibility that are
predetermined with further education. The researchers also determined that the benefits are significantly higher, based
on the length and quality of the ECE programs. It demonstrates that a long-term investment in high-quality and well-
organized preschool needs to be re-invested on a long-term basis. These results are similar to other researches that
have been conducted in the international community and proved that early childhood education reduces inequality and
enhances human capital accumulation and social cohesiveness. These policy implications are evident in themselves:
high-quality and early childhood education is a moral priority and an economic policy because it offers one of the
most significant returns on investment in education. Finally, it is necessary to add that early childhood education
(ECE) must be considered the initial stage of life-long education and growth of the society. It should also take caution
that their children will grow up to lead healthy and competent lives and be willing to work in a world that is slowly

becoming more complex.
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