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Abstract

School readiness is a foundational predictor of long-term academic success and socio-economic mobility. In Djibouti, disparities
in early learning outcomes reflect unequal preschool access, household-level differences, and regional disparities in service
provision. This research addresses three questions: (1) What are the levels of school readiness across key developmental
domains? (2) Which child-, household-, and region-level factors influence school readiness outcomes? (3) How do these
outcomes vary across socio-economic and geographic groups? Drawing on data from 1,155 children aged 5-6 assessed through
the International Development and Early Learning Assessment (IDELA), this research employs a multilevel mixed-effects model
to estimate the effects of preschool attendance, caregiver engagement, and institutional context across four domains: literacy,
numeracy, socio-emotional development, and physical development. The conceptual framework integrates Ecological Systems
Theory, Human Capital Theory, and the Cumulative Risk Model to examine the interplay between home, school, and structural
environments. Preschool attendance is the strongest predictor of literacy outcomes, associated with a 9.05-point gain (p < 0.001).
Father’s participation in home literacy adds 2.64 points (p = 0.015), while the presence of a preschool-enrolled sibling
contributes 3.92 points (p = 0.018). No statistically significant gender-based differences were found (p = 0.381). Parental
education and behavioral engagement show strong positive associations with literacy and numeracy performance. Public school
students score lower in numeracy than peers in private institutions (p < 0.05). Regional disparities are substantial. Preschool
attendees in Djibouti-Ville score an average of 99.7, compared to 72.9 in Dikhil and 75.6 in Obock. Children in Tadjourah score
6.90 points lower than those in Ali-Sabieh (p = 0.026). Findings highlight the need for integrated policy reforms that expand
equitable access, improve instructional quality, and strengthen parental engagement. Data-driven, multisectoral strategies will
enhance school readiness and support Djibouti’s broader development goals.
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1. Introduction

1.1. Context and Background

Early childhood development (ECD) plays a fundamental
role in shaping cognitive, social, and emotional growth. It is
closely linked to educational achievement and long-term
socio-economic mobility [1]. Children who acquire essential
skills—such as literacy, numeracy, and socio-emotional reg-
ulation—prior to entering primary school are better positioned
to succeed within formal education systems. Conversely,
those lacking these foundational competencies face increased
risks of grade repetition, disengagement, and early school
dropout [2].

In Djibouti, unequal access to early learning opportunities
reinforces educational disparities and exacerbates intergener-
ational cycles of poverty. Many households, particularly in
rural or nomadic settings, lack structured early learning pro-
grams, and home-based learning environments are highly
heterogeneous in quality and support [3, 4]. The structure and
distribution of Early Childhood Education (ECE) services in
the country are shaped by regional, economic, and poli-
cy-driven constraints that directly impact children’s school
readiness outcomes across socio-economic groups [5].

While preschool enrollment has increased in recent years,
significant gaps persist. Participation remains notably low in
rural and underserved regions due to infrastructural limita-
tions, financial barriers, and geographic isolation [6]. Chil-
dren from low-income and nomadic households are especially
vulnerable, often entering school with substantially weaker
cognitive and language skills [7]. These patterns mirror trends
observed in other fragile and low-income contexts, where
similar disparities emerge along socio-economic and geo-
graphic lines [8, 1].

Research also highlights the critical role of the home en-
vironment. Parental education, socio-economic status, and
engagement in learning activities have been shown to signif-
icantly influence early cognitive outcomes [9]. Children
raised in households where parents read or tell stories regu-
larly exhibit higher levels of literacy and language develop-
ment. In contrast, many children in low-resource settings
depend on unstructured home instruction with limited expo-
sure to books, tays, or educational materials [4]. These dis-
parities hinder school readiness and complicate the transition
to structured classroom learning [1].

To assess school readiness in a standardized and culturally
adaptable manner, the International Development and Early
Learning Assessment (IDELA) has been developed and ap-
plied globally. IDELA evaluates key domains including lan-
guage and literacy, numeracy, socio-emotional development,
and motor skills (Table 1). In Djibouti, the IDELA tool was
introduced in 2023 through the USAID/Djibouti Play to Learn
initiative, in collaboration with the Ministry of National
Education and Vocational Training (MENFOP). This as-
sessment generates critical data to inform national policies on
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ECE and promote equitable access to quality preschool pro-
grams [10].

Evidence shows that robust early childhood systems are
strongly associated with improved learning outcomes, higher
primary school retention rates, and reductions in so-
cio-economic disparities [1]. However, when access to these
services is unequal, children enter school with different levels
of preparedness, which causes gaps in educational achieve-
ment to grow over time [3]. To address this challenge, poli-
cymakers must implement targeted efforts that identify school
readiness gaps, remove structural barriers to learning, and
promote equity across regions and social groups [9].

A rigorous analysis of school readiness determinants in
Djibouti is therefore vital. The IDELA framework provides an
effective tool for capturing variation in cognitive, social, and
physical development across diverse populations. This re-
search aims to produce evidence-based recommendations that
support quality improvements, equitable access, and stronger
governance in preschool education systems.

Table 1. IDELA dimensions, sub-components, and scores. - The
authors.

IPELA Dimen- Sub-components Scores
sions
Expressive vocabulary 20
Letter identification 20
Emergent lan- Listening comprehension 5
guage and liter-  Emergent writing 4
acy .
Print awareness 3
Phonemic awareness 3
Sub-Total 55
Number identification 20
Shape identification 5
Measurement and comparison 4
Simple problem-solving (puzzle) 4
Emergent nu- Spatial awareness 4
meracy
One-to-one correspondence 3
Simple operations 3
Classification/sorting 2
Sub-Total 45
Peer relationships 10
Social-emotional
Self-awareness 6

learning
Emotional awareness and regulation 4
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;:?)E;‘A Dimen- Sub-components Scores
Empathy 3
Conflict resolution 2
S-Total 25
Hopping on one foot 10
Drawing a human figure 8

zgﬁzil devel- Copying a shape 4
Folding paper 4
Sub-Total 26

Total IDELA Score 151

1.2. Problem Statement and Research Questions

School readiness stands as a critical determinant of
long-term academic achievement and socio-emotional de-
velopment. It includes a spectrum of cognitive, linguistic, and
emotional competencies that enable children to transition
successfully into formal education. Foundational skills in
literacy, numeracy, and self-regulation strengthen classroom
engagement and academic performance [11]. Children who
begin primary school without these essential skills often fall
behind their peers, experience lower achievement, and face an
increased risk of dropping out [12].

Persistent inequities in early learning opportunities reinforce
educational disparities and limit socio-economic mobility.
Delayed intervention allows learning gaps to widen and re-
duces children’s potential to reach developmental benchmarks.
High-quality ECE programs reduce these disparities, enhance
early development, and support inclusive economic advance-
ment [13]. However, access to ECE remains limited for chil-
dren in low-income and marginalized communities [14].

In Djibouti, children from affluent households have greater
access to structured preschool programs. Children from eco-
nomically disadvantaged families—especially those in rural
and nomadic areas—frequently lack formal early learning
opportunities [5]. Inadequate infrastructure, a shortage of
trained educators, and weak parental engagement intensify
these disparities [15]. Children without preschool experience
depend on home learning environments, which vary substan-
tially based on caregiver education, household resources, and
cultural practices [16]. These differences result in significant
gaps in school readiness, particularly in foundational domains
such as literacy and numeracy [17].

Structural constraints restrict the expansion of early
childhood learning across Djibouti. Geographic isolation,
insufficient public financing, and educator shortages limit
service coverage outside urban centers [18]. National educa-
tion policies identify early learning as a national priority, but
gaps in implementation persist. Preschool enroliment remains
particularly low among children from disadvantaged house-
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holds [6]. The lack of structured learning at the pre-primary
level contributes to unequal starting points and undermines
children’s ability to succeed in school [5].

Most available research on ECE in Djibouti focuses on
enrollment trends and infrastructure coverage. Few studies
assess how child, household, and community-level factors
interact to shape school readiness. IDELA offers a standard-
ized and context-sensitive instrument to assess early learning
outcomes and inform policy reforms [10, 19]. A comprehen-
sive, data-driven analysis is needed to support national plan-
ning and drive inclusive educational change.

This research investigates the determinants of school
readiness among children in Djibouti. It uses IDELA data to
analyze how child characteristics, household socio-economic
status, and early learning environments influence school
preparedness. The study identifies key disparities and sys-
temic barriers affecting children’s transition to primary school,
with particular attention to differences across socio-economic
and regional groups.

The following research questions guide this inquiry:

1. What are the levels of children’s readiness for primary

school across core IDELA domains?

2. What factors—including child characteristics, house-
hold conditions, and early learning environ-
ments—influence school readiness outcomes?

3. How do school readiness outcomes vary across so-
cio-economic and geographic groups?

4. What policy recommendations can enhance ECE and
improve school readiness in Djibouti?

This research supports national and regional priorities to
strengthen equitable and high-quality early learning systems.
It affirms the importance of using standardized tools such as
IDELA to generate reliable data for evidence-based education
planning and policy reform [20].

1.3. Significance of the Research

This research addresses critical disparities in ECE in Dji-
bouti. Socio-economic and geographic inequalities continue
to constrain school readiness, particularly in rural and no-
madic regions. Infrastructure deficits and the scarcity of
trained early educators obstruct children’s development and
limit their ability to acquire foundational cognitive and social
skills [8]. The absence of structured preschool services per-
petuates gaps in school preparedness and weakens long-term
educational trajectories.

Evidence-informed reforms remain essential to reverse
current trends. Without targeted interventions, inequalities in
ECE will persist and replicate broader socio-economic divides.
Efforts to strengthen school readiness contribute directly to
national initiatives aimed at expanding educational access and
improving learning outcomes for vulnerable populations [9].

ECE has been recognized globally as a cornerstone of na-
tional development and poverty reduction. Research has
confirmed that high-quality preschool programs generate
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long-term returns through improvements in primary school
completion, early brain development, and labor productivity
in adulthood [21]. Equitable access to such programs enables
disadvantaged children to acquire foundational skills that
support academic success [1].

Djibouti continues to face major obstacles in scaling access
to quality early learning. Community-based preschools and
accelerated learning models have shown effectiveness in
fragile and resource-constrained environments [22]. These
models offer practical alternatives where formal infrastructure
remains limited or inaccessible.

Any reform will fail without careful attention to the quality
of service delivery. Improvements in teacher preparation,
curriculum alignment, and parental involvement are necessary
to ensure meaningful learning outcomes [23]. Institutional
weaknesses, including poor oversight, limited professional
development, and inadequate support systems, continue to
compromise the effectiveness of early childhood programs
[25].

This research provides the empirical foundation needed to
design policies that address both structural and pedagogical
challenges. Existing literature affirms the value of localized,
evidence-based research in informing strategic responses to
educational inequalities [5]. The IDELA tool, already adopted
in Djibouti, supports standardized measurement of school
readiness and facilitates the identification of systemic gaps
[10].

Preschool education must become a central pillar in Dji-
bouti’s education reform agenda. Fair access to quality early
learning services strengthens individual potential and ad-
vances national objectives for equity, social inclusion, and
sustainable development.

2. Literature Review

2.1. Conceptual Framework

School readiness results from the interplay of individual,
household, educational, and institutional factors. This re-
search applies an integrated conceptual framework that draws
from ecological systems theory, human capital theory, and the
cumulative risk model to examine how these dimensions
influence early learning outcomes in Djibouti. Each of these
theoretical foundations has been recognized as essential to
understanding the dynamics that shape child development in
complex environments [26, 25, 4].

Ecological systems theory offers a structured lens for ana-
lyzing how environmental contexts influence early develop-
ment. Development occurs within multiple, nested systems.
The microsystem includes direct relationships with caregivers,
teachers, and family members. These relationships influence
children’s cognitive and emotional growth [27]. The
mesosystem involves the connections between family, school,
and community. These interactions can reinforce or under-
mine learning continuity, particularly in resource-constrained
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environments [27]. At the exosystem level, access to early
childhood programs, the availability of trained teachers, and
the presence of supportive policies shape children's learning
opportunities [23]. The macrosystem encompasses broader
forces, including education policy, socio-economic structures,
and prevailing cultural attitudes that define the availability
and quality of ECE [4, 28]. An analysis of these layers reveals
the systemic constraints that affect school readiness in Dji-
bouti. Recent longitudinal studies confirm the importance of
the ecological framework in tracing how shifts in parental
employment, community support systems, and institutional
resources affect kindergarten readiness and later academic
achievement [29, 49, 50].

Human capital theory emphasizes the long-term economic
and social benefits of early investments in learning. Founda-
tional skills acquired during early childhood—such as literacy,
numeracy, executive functioning, and socio-emotional regu-
lation—form the basis for future academic success and labor
market outcomes [1]. Preschool education, parental in-
volvement, and enriched home environments influence the
formation of these competencies [30]. Robust evidence from
empirical work shows that early learning shapes educational
attainment and income levels. These findings support early
investments in fragile economies [47, 46]. Greater access to
high-quality ECE strengthens national human capital and
promotes equity, especially in fragile and unequal contexts
like Djibouti [31].

The cumulative risk model underscores how multiple dis-
advantages intersect to produce significant developmental
setbacks. These disadvantages often include poverty, low
parental education, food insecurity, weak home stimulation,
and lack of preschool access. Exposure to two or more of
these risk factors often correlates with lower cognitive and
behavioral outcomes across all domains of school readiness
[33]. Repeated exposure to these risks has been shown to
reduce literacy, numeracy, and socio-emotional development,
particularly for children in underserved communities [27].
Longitudinal studies describe the compounding effects of
sustained risk exposure on academic trajectories, and predic-
tive models enhance intervention design [51, 52].

This conceptual framework organizes early learning de-
terminants into four analytic dimensions. The first includes
child-level factors such as age, gender, developmental status,
and socio-emotional adjustment. The second captures
household and socio-economic characteristics, including
parental education, income, employment, and the quality of
home learning environments [26]. The third dimension in-
cludes early learning environments, where preschool attend-
ance, teacher training, curriculum quality, and classroom
exposure shape cognitive and motor development [23]. The
fourth dimension focuses on institutional and policy-level
factors, including government resource allocation, education
governance, and regional disparities in service availability
[25]. This multi-level framework serves as the basis for as-
sessing school readiness outcomes and identifying the root
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causes of learning inequities in Djibouti.

Human Capital Theory — Long-term economic benefits
of early childhood education

/| AN

Individual Factors: Household Factors:
Child-specific Parental education,
characteristics income, employment,

Age, gender, cognitive home literacy
development, socio- environment
emotional adjustment,
motor skills

Educational Factors:
Preschool attendance,
curriculum quality,
teacher qualifications,
classroom exposure

School
Readiness

Outcomes ‘

Institutional Factors:
Government policies,
education governance,
regional disparities in
preschool access

Figure 1. Framework for school readiness outcomes - The authors.

2.2. Empirical Evidence

ECE plays a critical role in developing cognitive, so-
cio-emotional, and physical skills. Preschool programs of
high-quality help prepare children for school by building
foundational competencies in literacy, numeracy, and prob-
lem-solving. Structured early learning environments improve
primary school outcomes and support self-regulation and
behavioral development [32]. Persistent learning gaps in low-
and middle-income countries often reflect unequal access and
inconsistent program quality. Children from disadvantaged
households frequently enter primary school with delayed
development, which undermines academic progress and
reduces long-term attainment [14].

Empirical research from the Middle East and North Africa
(MENA) confirms the advantages of preschool participation.
Children who attend formal early education programs con-
sistently outperform peers with no such exposure in language
and numeracy assessments [1]. Studies in Tunisia, Morocco,
and Jordan link preschool attendance to higher primary school
completion rates and lower dropout risks [15]. Despite these
gains, access remains limited in rural and underserved areas.
Household income, parental literacy, and geographic location
continue to shape enrollment patterns and perpetuate struc-
tural inequalities in early learning.

Similar trends are documented across East Africa. In
Ethiopia, children from urban households outperform rural
peers in school readiness scores. Differences in preschool
participation and home learning environments explain much
of the gap [20]. Community-based preschool programs in
Kenya have improved transition outcomes and fostered cog-
nitive development for children in low-income settings [33].
In Uganda, policy-led efforts to strengthen teacher training
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and standardize early childhood curricula have produced
measurable gains in literacy and numeracy [38].

Djibouti faces significant structural and economic barriers
in delivering ECE. Most children do not attend formal pre-
schools and instead rely on informal, home-based settings
[24]. Children in rural and nomadic communities face addi-
tional challenges caused by poverty, isolation, and limited
educational infrastructure [10]. Parents in these regions often
lack access to learning materials and are unable to provide
structured educational support. The limited funding for pre-
school expansion continues to constrain the pace and scope of
national reform initiatives [24].

Children’s socio-economic background continues to shape
school readiness. Wealthier families typically provide more
learning resources, structured activities, and interactive en-
vironments, all of which support early skill acquisition [35].
Households with low income offer fewer opportunities for
cognitive stimulation. Parental education also influences
school readiness outcomes. Parents who engage in storytell-
ing, book reading, and interactive learning activities
strengthen children’s pre-academic skills and language de-
velopment [18]. Longitudinal studies show that early dispari-
ties in learning environments and school readiness indicators
persist into adolescence and strongly predict educational
attainment [53, 54].

The cumulative risk model presents a comprehensive lens
to understand disparities in early learning. Children exposed
to overlapping vulnerabilities—such as poverty, low parental
education, inadequate preschool access, and unstable home
environments—show significantly lower performance in
literacy, numeracy, and socio-emotional domains [36]. Fragile
education systems, weak teacher training, and inconsistent
governance widen these disparities in many low-income
contexts [37]. National systems that lack coordination or
sustained investment struggle to deliver consistent early
learning opportunities across regions. Effective responses
must involve coordinated policies that eliminate economic,
institutional, and service delivery gaps. Studies confirm that
family risk profiles help predict readiness outcomes, and
policy tools can target these vulnerabilities [55].

Examples from other countries point to the success of in-
tegrated approaches. In Rwanda and Tanzania, communi-
ty-based preschool programs have increased school readiness,
particularly among disadvantaged children. Countries that
prioritize teacher training, parent involvement, and early
literacy development report sustained gains in educational
outcomes and social mobility [14, 38, 39, 40]. Policies that
combine education with health, nutrition, and psychosocial
support have shown the greatest potential to close school
readiness gaps and improve long-term outcomes [41, 42, 56].
Research on early intervention programs supports these
frameworks and demonstrates educational attainment gains
[57].

Djibouti requires a focused policy agenda to ensure the
expansion and improvement of ECE. Policymakers must
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prioritize preschool access, elevate teacher quality, and en-
hance learning environments in the most underserved areas
[32]. Effective reforms must align household conditions,
school-level interventions, and national governance. Equita-
ble and well-financed preschool systems will serve as a
foundation for improved school readiness and broader na-
tional development.

2.3. Gaps in the Literature

Research consistently affirms the importance of ECE in
promoting school readiness. Despite this consensus, signifi-
cant knowledge gaps remain in understanding how multiple
influences interact to shape early learning outcomes in Dji-
bouti. School readiness results from the dynamic interplay
between child-level characteristics, household conditions,
early learning environments, and institutional structures [14].
However, existing studies have not integrated these dimen-
sions into a unified analytical framework. This fragmentation
limits the potential for designing targeted and effective in-
terventions. Most research isolates individual factors without
examining their cumulative or interrelated effects on school
preparedness [33]. A comprehensive approach is necessary to
understand how family, community, and policy environments
converge to influence ECD.

Evidence from the MENA region highlights the role of
preschool attendance in improving school outcomes. Despite
this progress, few studies explore the long-term impact of
ECE on academic trajectories. While enrollment trends are
well documented, limited empirical attention has been given
to the quality of early learning experiences or their links to
future achievement [1, 15]. Human capital theory emphasizes
the economic value of early education investments, yet lon-
gitudinal data connecting preschool participation to labor
market outcomes or economic mobility remain scarce. Insti-
tutional influences, particularly in fragile or low-capacity
systems such as Djibouti, have also received minimal empir-
ical scrutiny [32]. There is a lack of rigorous evaluation of
government-led ECE programs and their success in address-
ing equity gaps in access and learning.

The cumulative risk model underscores the compounded
effect of overlapping socio-economic disadvantages on
school readiness. However, current literature does not quan-
tify how income level, parental literacy, and geographic
location interact to intensify these risks in Djibouti [34]. Few
studies have examined the intersection between rural-urban
divides, home learning environments, and parental education
levels [20, 34]. Household-based interventions—such as
parenting education, home stimulation support, and early
literacy exposure—have yet to be systematically assessed for
their effectiveness in reducing developmental disparities [35,
36].

Ecological systems theory draws attention to classroom
quality, teacher preparation, and instructional methods as
critical components of school readiness [43-45]. Despite
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widespread recognition of these influences, Djibouti lacks
empirical assessments of teacher training quality, curriculum
relevance, and classroom dynamics [47]. Research has
acknowledged the importance of educator qualifications, yet
few evaluations have been conducted to determine whether
current training programs equip teachers with the skills
needed for preschool instruction. Curriculum design, peda-
gogical strategies, and learning materials have not been ana-
lyzed in terms of their impact on early learning outcomes [48].

Institutional and policy dimensions remain the most un-
derexplored aspect of ECE in Djibouti. National policies,
budgetary allocations, and governance arrangements play a
decisive role in shaping access to and quality of preschool
education. However, little research has evaluated how policy
frameworks are implemented or whether they produce
measurable gains in school readiness [4]. Longitudinal
studies tracking the effectiveness and sustainability of na-
tional preschool programs remain absent. Without evidence
on institutional performance, it is difficult to determine
whether ongoing reforms are generating meaningful im-
provements [29].

Despite growing international interest in ECE, major ana-
Iytical gaps persist in Djibouti’s research landscape. An inte-
grated approach must be adopted to assess how individual,
household, educational, and institutional variables interact to
influence learning. Longitudinal research should trace the
effects of preschool education on later academic outcomes
and socio-economic mobility. Comprehensive evaluations of
teaching quality, curriculum design, and classroom resources
are required to guide effective reform. Policy-oriented re-
search must analyze governance systems, financing mecha-
nisms, and long-term program viability. Filling these gaps is
essential to ensure that early learning policies and investments
achieve equitable and sustainable outcomes.

3. Materials and Methods

3.1. Research Design

This research applies a quantitative multilevel
mixed-effects modeling framework to examine the determi-
nants of school readiness in Djibouti. The conceptual
framework incorporates child-level characteristics, household
socio-economic factors, early learning environments, and
institutional influences to analyze early learning outcomes
with statistical rigor. Hierarchical data structures—such as
children nested within households and households nested
within regions—necessitate the use of multilevel modeling
techniques that accommodate nested dependencies [30].

The limitations of single-level regression models have been
widely documented. Analyses that ignore data clustering
produce biased standard errors and undermine the validity of
statistical inference. Observations from children in the same
household or from households in the same region are not
independent [51]. Children often share environmental and
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educational conditions, while households in the same geo-
graphic zone may experience similar access to preschool
services, socio-economic conditions, and governance struc-
tures. A multilevel approach corrects for these dependencies
by distinguishing between within-group and between-group
variation [52].

The fixed effects in this model estimate the direct impact of
key predictors—including preschool attendance, parental
education, household income, and home learning re-
sources—on children’s school readiness scores. These esti-
mations address critical policy questions regarding the con-
tribution of each factor to early learning. For instance, the
model quantifies how preschool attendance shapes emergent
literacy and whether parental education enhances children’s
preparedness for structured learning [53].

The random effects component isolates unmeasured het-
erogeneity at the household and regional levels. This addition
accounts for contextual differences in preschool infrastructure,
cultural norms, and sub-national governance structures that
influence child development but are not explicitly captured in
the dataset [54]. The model improves the precision of fixed
effect estimates by adjusting for such latent influences.

This modeling framework offers substantial analytical
benefits for complex education data. The multilevel
mixed-effects model explicitly accounts for the hierarchical
structure of the dataset, where children are embedded in
households, and households within regions. Ignoring this
nesting inflates type | error rates and underestimates standard
errors, thereby biasing inference. Multilevel modeling cor-
rects for these risks by assigning variance components to each
level of clustering. This allows the analysis to differentiate
context-specific influences on school readiness outcomes.
Furthermore, the model mitigates omitted variable bias by
capturing unobservable heterogeneity across higher-level
units, such as household behaviors and regional disparities.
These attributes make multilevel modeling an ideal approach
for educational studies in fragile and resource-constrained
settings such as Djibouti.

Let Y;; represents the IDELA score for children i in
household j. The model is structured as follows.

Yij = Bo + BiXij + B W) +u; + ey )

Where:

Y;; = IDELA score for child i in household j

X;j = Individual-level predictors (e.g., age, gender, pre-
school attendance, home learning activities)

W; Household/community-level predictors (e.g., parental
education, income level, rural/urban status)

u; = Random effect for household/community (captures
unobserved heterogeneity)

e;; = Individual error term

This model accounts for both child-specific variations
(Level 1) and household/community influences (Level 2) to
ensure robust estimates of school readiness determinants.
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Since IDELA measures multiple dimensions of school
readiness, the research estimates separate multilevel models
for each competency domain.

1. Language & Literacy IDELA Score (Y,). Predictors:

Preschool attendance, home literacy environment, pa-
rental education, household income

2. Emergent Numeracy IDELA Score (Y,). Predictors:
Parental numeracy engagement, preschool curriculum
quality, region of residence

3. Socio-Emational Learning IDELA Score (Y3). Predic-
tors: Parental involvement, peer interaction at home,
gender differences

4. Physical Development IDELA Score (Y,). Predictors:

Household nutrition, early childhood play activities,
preschool exposure

Separate models are estimated for each IDELA do-
main—Iiteracy, numeracy, socio-emotional development, and
motor skills. A disaggregated analysis offers greater clarity on
how predictors vary in their influence across competencies.
Certain variables may exert stronger effects on cognitive
skills than on socio-emotional outcomes. A domain-specific
modeling strategy supports the development of targeted
interventions that address each dimension of school readiness
effectively [55, 56].

The model further decomposes the variance across levels,
which enables policymakers to pinpoint where interventions
are likely to be most effective. If the results reveal that pre-
school attendance significantly improves outcomes across all
IDELA domains, policy attention must shift toward expand-
ing preschool access nationally. If parental education shows
stronger effects on literacy and numeracy than on so-
cio-emotional development, then complementary interven-
tions such as parental literacy training may be more appro-
priate [57]. A substantial random effect at the regional level
would highlight the need for decentralization of early child-
hood programming to address localized disparities.

This methodological framework strengthens the analytical
precision of the research. Multilevel modeling not only en-
hances the robustness of statistical inferences but also equips
policymakers with a clearer understanding of how individual,
household, and contextual factors interact to shape school
readiness. The research is expected to generate actionable
insights for evidence-based policy development and improved
ECE governance in Djibouti.

3.2. Data Collection and Analysis Methods

This research is based on data collected through the USAID
Play to Learn project, implemented in partnership with the
MENFOP. A structured survey methodology, aligned with the
IDELA framework, was used to assess school readiness
across four core domains: language and literacy, numeracy,
socio-emotional development, and physical development [20].
The IDELA tool was adapted for Djibouti through the USAID
Play to Learn Project, in collaboration with the MENFOP and
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the Ministry for Women and the Family (MFF), to ensure
alignment with local language, culture, and early learning
practices. A pilot phase informed necessary revisions, and
trained enumerators collected data using digital tools. A
parental questionnaire captured household characteristics and
caregiver engagement. Cross-validation and multivariate
analyses confirmed IDELA’s reliability and relevance as a
context-appropriate measure of school readiness in Djibouti.

Data collection combined direct child assessments with
structured household surveys. MENFOP coordinated the
fieldwork, with technical and financial support provided by
USAID. The sample included 102 schools across six regions
in Djibouti. Initially, the study assessed 1,840 children, com-
prising 1,316 preschool attendees and 524 children with no
formal preschool exposure. Among these, 1,155 children had
matched parental survey data and were included in the final
analytic sample. This refined sample formed the basis of the
guantitative analysis.

Stratified sampling was applied to ensure proportional
representation by region, school type, and socio-economic
background. Digital data collection tools, including KOBO
Toolbox, supported real-time data entry, reduced transcription
errors, and improved data accuracy. Gender roles in deci-
sion-making were also captured. In Djibouti- Ville, 43.7% of
households reported mothers as the primary decision-makers.
In other regions, this proportion ranged from 36.2% to 51.4%.
Preschool attendance rates varied geographically, with the
highest in Djibouti- Ville (81.4%) and the lowest in
Ali-Sabieh (65.7%).

The analytical approach combined traditional econometric
tools with Al-driven diagnostics to produce comprehensive
and policy-relevant insights. SPSS and STATA were used to
conduct descriptive statistics, bivariate analyses, and multi-
level mixed-effects modeling. The multilevel model estimated
the fixed and random effects of child-specific, household, and
contextual variables on each IDELA outcome. Variable se-
lection and model structure followed the theoretical founda-
tions of Ecological Systems Theory, Human Capital Theory,
and the Cumulative Risk Model.

Al-assisted analysis supported interpretation beyond con-
ventional methods. Pattern recognition, unsupervised clus-
tering, and latent structure detection enriched the under-
standing of multi-dimensional drivers of school readiness.
The integration of Al-generated analytics enhanced both
explanatory depth and predictive value [58].

Refinements in the regression specification addressed key
estimation concerns. The sample from Obock, which included
only 47 children, led to unstable variance estimates. For this
reason, Obock was excluded from the multilevel regression
models. The final models included sensitivity analyses and
validation checks to confirm robustness and reduce omitted
variable bias. Cluster-adjusted standard errors and hierar-
chical variance decomposition techniques strengthened the
reliability of inference.

The methodological rigor applied in data processing,
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modeling, and validation ensures that empirical results accu-
rately reflect the structural, socio-economic, and educational
determinants of school readiness in Djibouti. This approach
provides a strong foundation for targeted, evidence-informed
policy recommendations.

3.3. Limitations

This research offers critical insights into the determinants
of school readiness in Djibouti, yet it operates within specific
methodological and data-related constraints. The original
IDELA assessment included 1,840 children; however, only
1,155 cases were successfully matched with parent survey
data. This reduction in the analytic sample limited the preci-
sion of household-level estimates, particularly those con-
cerning socio-economic characteristics. The exclusion of
unmatched households may introduce selection bias, poten-
tially affecting the generalizability of household-level find-
ings [59]. While regional coverage remains intact, unobserved
household characteristics could still shape school readiness
outcomes in ways not captured by the model.

The analysis is based on cross-sectional data, which cap-
tures child development outcomes at a single point in time.
This design restricts the ability to evaluate long-term effects
of ECE. Without longitudinal tracking, it remains difficult to
establish how preschool participation influences later aca-
demic trajectories or socio-emotional development [60].
Longitudinal data would allow for more rigorous assessment
of causality and the durability of early learning gains. Future
research should integrate follow-up assessments to enhance
understanding of developmental patterns and sustained im-
pacts.

The research also contends with sample size imbalances at
the regional level. The exclusion of Obock from the regres-
sion analysis was necessary due to its small sample size (n =
47), which distorted variance estimates and reduced model
reliability. Although this step improved statistical stability, it
limited the model’s ability to capture unobserved heteroge-
neity at the regional level [61]. A more balanced sample
across all regions would strengthen future multilevel models
and enable more precise analysis of geographic disparities in
school readiness.

Potential response biases may have influenced house-
hold-level data. The survey relied on self-reported infor-
mation from parents regarding education practices, economic
conditions, and learning support at home. These responses
may reflect social desirability or recall bias, particularly in
hierarchical datasets [62]. The use of administrative records,
direct home observations, or triangulated data sources would
improve data accuracy and mitigate these concerns in future
studies.

Reaching remote and underserved communities presented
logistical challenges. Although the sampling strategy ensured
regional inclusion, lower preschool attendance in rural areas
may reflect infrastructure barriers rather than parental deci-
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sions. Such constraints complicate the interpretation of re-
gional variation in enrollment patterns [63]. A more in-depth
analysis of structural obstacles—including transportation,
facility quality, and teacher deployment—would enhance
understanding of access limitations in remote areas.

Despite these limitations, this research contributes valuable
empirical evidence to support ECE policy in Djibouti.
Strengthening future research through expanded regional
coverage, longitudinal follow-up, and mixed-methods data
collection will enhance analytical depth and policy relevance.
The findings underscore the need for more inclusive, da-
ta-informed, and context-sensitive strategies to reduce early
learning disparities and improve school readiness outcomes.

4. Results

The analysis emphasizes the role of preschool attendance,
gender, household characteristics, and regional differences in
shaping early learning outcomes. The average child in the
sample is 6.2 years old (SD = 0.42). Boys constitute 54.8% of
the sample, while girls represent 45.2%. Approximately 72%
of the children attended preschool, whereas 28% did not. The
attendance gap reflects substantial barriers to early education
access.

Baseline data from the IDELA show consistent variation in
early childhood development outcomes across regional,
institutional, and household-level characteristics. The IDELA
tool assesses child development in four domains: emergent
language and literacy, emergent numeracy, socio-emotional
development, and physical development. The statistics below
summarize observed patterns using means and standard de-
viations (SD) to highlight the range and dispersion of scores.

Children in Djibouti-Ville attained the highest mean scores
across all domains. Average scores were 31.79 in literacy (SD
= 12.80), 27.20 in numeracy (SD = 11.21), 13.68 in so-
cio-emotional development (SD = 5.12), and 20.91 in physi-
cal development (SD = 4.68). In comparison, children in
Dikhil reported lower outcomes, especially in literacy (21.96,
SD = 13.42) and socio-emotional development (9.40, SD =
5.59). Results from Tadjourah followed a similar pattern, with
a literacy mean of 22.46 (SD = 12.23) and a physical devel-
opment mean of 17.44 (SD =5.64).

Differences by primary school type were also evident.
Children enrolled in private schools scored substantially
higher across all domains—36.62 in literacy (SD = 11.29),
31.92 in numeracy (SD = 9.61), 14.62 in socio-emotional
development (SD = 4.95), and 21.92 in physical development
(SD = 4.02). Their peers in public schools averaged 23.87 in
literacy (SD = 12.32), 19.20 in numeracy (SD = 9.93), 10.89
in socio-emotional development (SD = 4.93), and 18.25 in
physical development (SD = 5.64).

Children with preschool experience consistently outper-
formed those without. Preschool attendees achieved mean
scores of 29.05 in literacy (SD = 12.55), 23.94 in numeracy
(SD = 10.88), 12.30 in socio-emotional development (SD =
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5.04), and 19.90 in physical development (SD = 5.08). In
contrast, children without preschool exposure averaged 19.02
in literacy (SD = 11.66), 15.46 in numeracy (SD = 8.87), 9.74
in socio-emotional development (SD = 4.93), and 16.45 in
physical development (SD = 5.97).

Preschool type also correlated with performance differ-
ences. Children from private preschools scored the highest:
35.72 in literacy (SD = 11.41), 31.37 in numeracy (SD = 9.65),
14.42 in socio-emotional development (SD = 4.89), and 21.72
in physical development (SD = 4.07). Children from public
preschools scored moderately lower, while those from com-
munity preschools reported the lowest mean in literacy (19.75,
SD = 14.22) but the highest in physical development (23.50,
SD = 1.29), with minimal variability.

Across child gender, scores were largely consistent. Boys
averaged 26.10 in literacy (SD = 13.12) and 21.92 in numer-
acy (SD = 11.21), while girls averaged 26.37 (SD = 13.09)
and 21.09 (SD = 10.80), respectively. Socio-emotional and
physical development means were also similar, with only
marginal differences in averages and standard deviations.

Parental education level aligned with performance differ-
ences. Children of parents with no formal education averaged
22.81 in literacy (SD = 12.36), 17.99 in numeracy (SD = 9.35),
10.50 in socio-emotional development (SD = 4.93), and 17.84
in physical development (SD = 5.78). Children whose parents
completed higher education recorded the highest averages:
36.07 in literacy (SD = 11.66), 31.76 in numeracy (SD =
10.18), 14.46 in socio-emotional development (SD = 4.88),
and 21.65 in physical development (SD = 4.32). The lowest
socio-emotional score appeared among children whose par-
ents responded “don’t know” (8.00, SD = 3.90).

Differences in parental employment status further illustrate
performance variation. Children of formally employed par-
ents scored 30.88 in literacy (SD = 13.23), 26.65 in numeracy
(SD = 11.60), 12.94 in socio-emotional development (SD =
5.05), and 20.35 in physical development (SD = 5.26). Those
with informally employed parents scored slightly lower across
domains, while children of unemployed parents had the low-
est scores, including 23.70 in literacy (SD = 12.35) and 18.93
in numeracy (SD = 9.90).

The total IDELA score also varied across key categories.
Children in Djibouti-Ville had the highest average total score
of 93.58 (SD = 29.01), while those in Dikhil and Tadjourah
scored 66.69 (SD = 32.08) and 68.75 (SD = 26.81), respec-
tively. Children in private schools scored 105.07 (SD = 25.24),
substantially higher than their public-school counterparts
(72.37, SD = 27.52). Preschool attendance corresponded with
a higher total score (85.28, SD = 28.51) than among children
who did not attend preschool (60.88, SD = 26.11). Children
from private preschools averaged 103.23 (SD = 25.41), while
those from public and community preschools scored lower.

Gender-based differences remained small, with boys av-
eraging 78.89 (SD = 30.27) and girls 77.85 (SD = 29.53).
Children whose early education decisions were made by male
guardians scored 83.14 (SD = 30.65), compared to 76.62 (SD
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= 29.48) for those whose decisions were led by female
guardians. The highest total IDELA score appeared among
children of parents with higher education (103.94, SD =
27.38), while children of parents with no formal education
scored 69.35 (SD = 26.96). Children from formally employed
households had a mean total score of 90.82 (SD = 31.22),
compared to 71.86 (SD = 27.30) among children of unem-
ployed parents.
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These descriptive statistics provide a foundational over-
view of early childhood development outcomes at baseline.
The results underscore variability in performance by struc-
tural and socio-economic dimensions, though no causal in-
ferences should be drawn from these patterns. Further statis-
tical modeling developed below determine the significance
and drivers of the observed differences.

Region

Figure 2. Total IDELA scores distribution by region (Boxplot) - The authors.

Clear regional disparities appear in IDELA scores. Children
residing in Djibouti- Ville demonstrate the highest average
scores, particularly among preschool attendees, with a mean
score of approximately 99.7. In contrast, lower performance is
recorded in Dikhil (mean =~ 72.9) and Obock (mean = 75.6).
These differences underscore substantial variation in both the
availability and quality of ECE across regions. Across all
locations, children who attended preschool scored roughly 20
points higher than those who did not, reaffirming the founda-
tional role of early education in supporting school readiness.

Statistical tests validate the strength of these associations.
Preschool attendance significantly predicts IDELA scores (p
< 0.001, t = 13.43); children with access to structured early
education enter primary school better prepared. Gender dif-
ferences do not reach statistical significance (p = 0.51, t =
0.65). Boys and girls demonstrate comparable learning out-
comes when they experience similar educational opportuni-
ties. Parental involvement emerges as a critical factor. Chil-
dren whose parents engage in reading and home-based
learning activities perform significantly better on IDELA
assessments (p < 0.001, F = 16.31). These results confirm the
importance of early literacy exposure and a cognitively sup-
portive home environment.

The analysis of socioeconomic gradients in early learning
outcomes applied a behaviorally grounded classification of
household wealth. The classification drew on five indicators
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of caregiver engagement in cognitively rich activities, such as
reading to the child and teaching letters, numbers, shapes, and
new skills. The absence of each activity contributed to a
cumulative score, which enabled clear categorization into
three wealth tiers: Low (three to five activities absent), Me-
dium (one to two absent), and High (no activities absent). This
method avoids reliance on asset ownership and instead cap-
tures qualitative differences in home learning environments. It
reflects both material capacity and practical involvement of
caregivers in early cognitive development. The wealth tier
distribution—258 children in the Low tier, 196 in Medium,
and 564 in High—shows considerable variation in develop-
mental conditions across households.

Children in the High Wealth Tier achieved significantly
stronger scores on the IDELA Total Score than peers in the
Medium and Low tiers. Average scores rose from 67.9 in the
Low tier to 75.4 in Medium, and 84.2 in High. This progres-
sion aligns with international research that highlights early
stimulation as vital to child development. A multilevel model
that adjusted for preschool attendance, child sex, and geo-
graphic region confirmed that both Low and Medium tiers
were associated with learning disadvantages compared to the
High tier. Preschool attendance emerged as the most influen-
tial factor, while home instruction in letters and numbers had
strong, positive effects. Other activities, such as reading or
teaching shapes, had weaker or statistically insignificant
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impacts when included in the full model. These findings
emphasize the need to promote foundational learning habits in
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under-resourced households. They reaffirm the importance of
family engagement and ECE in closing developmental gaps.

Dhikil
Region

Djibouti Tadjoura

Figure 3. IDELA Total Score By Region And Wealth Tier (Boxplot) - The authors.

These conclusions echo studies that underscore the predic-
tive value of caregiver engagement. Dearden et al. [64] used
Millennium Cohort Study data to show that parental in-
volvement in reading, storytelling, and teaching letters ex-
plained early learning outcomes. Sun et al. [65] also found
improved cognitive outcomes among low-income children in
East Asia and the Pacific when parents applied structured
learning at home. Rao et al. [66] emphasized that what care-
givers do—not what they possess—determines early child-
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hood development. Research confirmed that behavioral in-
dicators in the home predict school readiness more reliably
than material wealth [67, 68]. These studies validate behav-
iorally defined wealth tiers as effective tools in identifying
disparities in early development. Multilevel approaches, as
demonstrated by Hindman et al. [69], support this logic by
measuring the combined effects of home and classroom
influences on literacy and numeracy.
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Figure 4. Effects On IDELA total score (Forest plot) - The authors.
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The multilevel mixed-effects model provides further in-
sight into the relative contributions of individual, household,
and regional factors to school readiness (Table 1). Separate
models were estimated for each of the four IDELA domains:
Language and Literacy, Emergent Numeracy, So-
cio-Emotional Learning, and Physical Development. Across
all domains, preschool attendance and parental education
emerge as significant fixed effects, while regional context and
preschool infrastructure contribute to random effect variation.

Findings from the regression analysis confirm key as-
sumptions of Ecological Systems Theory, Human Capital
Theory, and the Cumulative Risk Model. Child development
is shaped by layered environmental interactions, investment
in early education produces measurable cognitive gains, and
cumulative disadvantages compound learning deficits. The
models highlight both the potential of ECE to mitigate dis-
advantage and the urgent need for targeted policy responses.

5. Discussion

This research examined school readiness among children in
Djibouti by evaluating foundational learning across key
developmental domains. The first research question assessed
children’s preparedness for primary school through IDELA
scores in literacy, numeracy, socio-emotional development,
and physical growth. The results revealed notable disparities,
especially in literacy and numeracy. Children who had at-
tended preschool outperformed their peers by 10 points in
literacy and 9 in numeracy, which illustrates the foundational
importance of structured early education. These findings are
consistent with global research showing that formal early
learning environments support language acquisition and
cognitive growth [71, 73, 81]. In contrast, physical develop-
ment scores remained relatively stable across groups. This
suggests that motor development may depend more on age
progression and informal home environments than on pre-
school exposure. These patterns validate the microsystem
focus of Ecological Systems Theory, where child-caregiver
and child-school interactions directly shape development. The
results also reflect Human Capital Theory, which emphasizes
the high returns of early educational investment [71, 81].

The second research question investigated which fac-
tors—child characteristics, household conditions, or early
learning environments—most influence readiness. Preschool
attendance emerged as the most influential factor. Parental
education also showed a strong association with IDELA
performance. Children whose parents had completed sec-
ondary or higher education consistently attained higher scores
across domains. Parental education functions both directly
and indirectly, as it shapes the cognitive environment of the
home and influences parental expectations. The behavioral
wealth index, which captured the presence or absence of early
learning activities, further clarified the impact of caregiver
behavior. Children from homes where caregivers taught
letters, numbers, and shapes and engaged in regular conver-
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sation demonstrated stronger outcomes, even when material
resources were limited. This finding supports the Cumulative
Risk Model, which posits that multiple disad-
vantages—including limited stimulation and low parental
education—interact to constrain developmental progress [72,
74-76].

Children without access to these forms of caregiver en-
gagement showed lower school readiness, particularly in
literacy and numeracy. These results align with global find-
ings highlighting the importance of home-based stimulation
in low-resource environments [83]. The behavioral wealth
index provided a context-sensitive measure of household risk,
especially in settings where conventional asset-based indica-
tors do not adequately capture educational disadvantage.
While material assets may appear equal across households,
variation in learning-related behaviors reveals important
developmental disparities. This behavioral approach presents
a compelling case for refining socioeconomic classification
tools in ECE research.

The third research question examined how readiness out-
comes vary across geographic and socioeconomic groups.
The results revealed substantial regional inequalities. Chil-
dren in Djibouti-Ville achieved the highest scores, while those
in Dikhil and Tadjourah recorded the lowest. These gaps
reflect variation in preschool coverage, household literacy
levels, and subnational institutional capacity. Such patterns
mirror those in other low- and middle-income countries,
where urban centers benefit from resource concentration
while rural areas often remain underserved [82]. Socioeco-
nomic disparities were also evident. Children in behaviorally
enriched households consistently outperformed peers in less
engaged settings. These findings confirm the significance of
macrosystem-level conditions in shaping early learning out-
comes, as proposed by Ecological Systems Theory. The
results also reinforce the cumulative effects of disadvantage
articulated in the Cumulative Risk Model [70, 72, 75].

The fourth research question considered policy implica-
tions for improving ECE and school readiness in Djibouti.
The evidence underscores the urgency of expanding preschool
services while enhancing their quality. Children in private
preschools scored highest across all domains, which high-
lights a gap in instructional quality across public and com-
munity-based settings. Systemwide improvements must
address disparities in teacher qualifications, instructional
content, and learning materials. Household-level interven-
tions that foster early literacy, numeracy, and caregiver en-
gagement should complement institutional reforms. Geo-
graphic inequities call for tailored strategies such as rural
preschool hubs, and support for nomadic communities. These
policy responses resonate with all three theoretical frame-
works and point to the need for coordinated action across
household, community, and national systems.

The multilevel mixed-effects model provided robust esti-
mates that accounted for the hierarchical nature of the data.
Fixed effects confirmed the influence of preschool attendance
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and household-level learning behaviors, while random effects
captured residual variation across regions. Approximately 30
percent of the variance in IDELA outcomes was attributable
to household-level differences, which confirms the pivotal
role of home environments. Nevertheless, limitations remain.

The cross-sectional design does not allow for causal inference.

Parental self-reporting may introduce bias, and although the
behavioral wealth index demonstrated strong predictive value,
its reliability should be assessed through longitudinal fol-
low-up.

These findings are broadly consistent with international
literature. Preschool attendance has proven effective in im-
proving early learning outcomes in various low-income and
middle-income settings, including Kenya, Peru, Bangladesh,
and China [82, 83]. However, Djibouti’s experience presents
several distinctive features. Gender differences in IDELA
scores were negligible, and paternal involvement in early
learning was relatively high. These outcomes may reflect
Djibouti’s centralized education system, urban demographic
concentration, and cultural emphasis on shared responsibility
for caregiving. Such dynamics offer valuable lessons for
policymakers in fragile and resource-constrained contexts.
Djibouti illustrates how targeted investments, behavioral
engagement, and service quality together can drive measura-
ble improvements in school readiness.

In conclusion, this research provides a multidimensional
analysis of school readiness in Djibouti. The findings high-
light the interplay between access to preschool, household
learning practices, and regional service disparities. Ecological
Systems Theory [70], Human Capital Theory [71], and the
Cumulative Risk Model [72, 75] each offer complementary
perspectives on the observed patterns. Policymakers must
adopt a comprehensive agenda that strengthens preschool
quality, broadens geographic access, and equips caregivers
with the knowledge and resources needed to support early
learning at home. Policymakers must move beyond access
metrics and consider the quality of instruction, the household
environment, and broader systemic conditions that shape
child development. Djibouti offers a model of practical,
evidence-informed strategies that can inform early childhood
development policy in comparable settings.

6. Conclusions

This research confirms that preschool access, so-
cio-economic conditions, and parental engagement are the
primary determinants of school readiness in Djibouti. The
findings align with global literature on early learning ine-
qualities and their long-term impact. Prior studies have
shown that gaps in ECE limit academic achievement and
socio-economic mobility [72]. Children from disadvantaged
households face compounding barriers to school readiness,
which exacerbate long-term disparities in educational at-
tainment [76]. Structural inequities in preschool infrastruc-
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ture remain especially pronounced in underserved regions
such as Tadjourah [15]. Expanding access to early learning
opportunities will require targeted policy reforms and
long-term financial commitments.

Preschool attendance exerts the strongest influence on
school readiness. Children who attend preschool outperform
their peers by 9.05 points on IDELA language and literacy
assessments (p < 0.001). They also record higher scores
across numeracy, socio-emotional development, and physical
domains. These results support evidence that early education
contributes to better school completion, labor productivity,
and national economic performance [77, 78]. Investments in
ECD deliver sustained cognitive and economic returns [71].
Early education must be considered a public entitlement
rather than a privilege limited to specific socio-economic
groups [79].

Parental engagement emerges as a critical enabler of
learning. Children whose fathers participate in home literacy
activities score significantly higher in IDELA assessments (p
= 0.015). This supports the view that households with limited
literacy resources and weak learning environments hinder
early cognitive development [10]. National policies must
equip parents—especially those in low-income communi-
ties—with tools to support home-based early learning [24].
Strengthening family literacy and parenting education pro-
grams remains essential for improving learning outcomes
across socio-economic groups [84].

Gender does not show a statistically significant effect on
school readiness (p = 0.381). Boys and girls perform simi-
larly when educational opportunities are equitable. However,
future disparities may arise due to socialization, classroom
dynamics, and institutional biases [80]. Policymakers must
ensure that future education reforms avoid reinforcing gen-
der inequities and remain focused on universal access and
quality improvement for all children.

Djibouti continues to face persistent implementation chal-
lenges in ECE. Although national education strategies iden-
tify ECE as a priority, gaps remain in teacher training, cur-
riculum consistency, and financing [24]. Weak governance
structures constrain policy effectiveness and limit accounta-
bility. Strengthened coordination, long-term planning, and
budgetary alignment are required to ensure that early learn-
ing systems deliver equitable outcomes [24].

The findings contribute to international research on ECD
in low-resource contexts. Ecological Systems Theory ex-
plains the complex interaction of child, household, and insti-
tutional influences on learning [70]. Human Capital Theory
provides justification for early investment as a means to
reduce inequality and foster inclusive development [73].
Countries with flexible, community-based preschool models
have achieved stronger school readiness outcomes [79].
Djibouti can adapt similar approaches by aligning them with
local needs, institutional capacity, and community dynamics
[80].
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IDELA Domain

Language Literacy
Language Literacy
Language Literacy
Language Literacy
Language Literacy
Language Literacy
Language Literacy
Language Literacy
Language Literacy

Language Literacy
Language Literacy

Emergent Numeracy
Emergent Numeracy
Emergent Numeracy
Emergent Numeracy
Emergent Numeracy
Emergent Numeracy

Emergent Numeracy
Emergent Numeracy

Socio Emotional
Socio Emotional
Socio Emotional
Socio Emotional
Socio Emotional
Socio Emotional
Socio Emotional

Socio Emotional
Socio Emotional

Physical Development
Physical Development
Physical Development
Physical Development
Physical Development
Physical Development
Physical Development

Physical Development

Table 2. Predictors of school readiness: Multilevel mixed-effects model.

Variable

Intercept

Preschool Attendance[ Yes]
Home Literacy Access[M]
Home Literacy Access[F]
Num Children Preschool[Y]
Child Gender[B]
C(Region)[Arta]
C(Region)[Dhikil]
C(Region)[Djibouti]
C(Region)[Tadjoura]

Model Statistics

Intercept

Preschool Attendance[Y]
Primary School Type[Public]
C(Region)[Arta]
C(Region)[Dhikil]
C(Region)[Djibouti]
C(Region)[Tadjoura]

Model Statistics

Intercept

Preschool Attendance[Y]
Reading Activity[Y]
Child Gender[B]
C(Region)[Arta]
C(Region)[Dhikil]
C(Region)[Djibouti]
C(Region)[Tadjoura]

Model Statistics

Intercept

Num Children Preschool[Y]
New Skill Teaching[Y]
Preschool AttendanceY]
C(Region)[Arta]
C(Region)[Dhikil]
C(Region)[Djibouti]
C(Region)[Tadjoura]

Coefficient

16.769
9.047
1.494
2.642
3.921
-0.741
-1.276
-2.102
3.653
-3.247

R=0.184

24.239
6.165
-8.756

R=0.272

9.816
1.841
1.754
0.098
-0.951
-2.545
0.740
-2.139

R=0.166

16.329
0.319
0.793
2.863
0.757
-2.323
1.270
-1.428
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Std. Error

2.075
1.022
1.000
1.088
1.652
0.847
1.798
1.683
1.323
1.452

Adj R=20.174

1.371
0.654
0.973

Adj R20.268

0.519
0.325
0.337
0.286
0.568
0.534
0.468
0.495

Adj A=0.161

0.540
0.500
0.475
0.350
0.613
0.577
0.507
0.534

t-Statistic

8.081
8.853
1.494
2.429
2.373
-0.876
-0.710
-1.249
2.760
-2.236

F-stat: 19.21 (p=3.63e-29)

17.679
9.427
-8.998
0.677
-0.677
0.677
-0.677

F-stat: 68.29 (p=2.68e-72)

18.901
5.662
5.209
0.344
-1.675
-4.769
1.580
-4.321

F-stat: 31.28 (p=1.09e-39)

30.233
0.639
1.672
8.174
1.236
-4.024
2.503
-2.677

P-Value

0.000
0.000
0.136
0.015
0.018
0.381
0.478
0.212
0.006
0.026

Durbin-Watson:
1.69

0.000
0.000
0.000
0.498
0.498
0.498
0.498

Durbin-Watson:
1.68

0.000
0.000
0.000
0.731
0.094
0.000
0.115
0.000

Durbin-Watson:
1.78

0.000
0.523
0.095
0.000
0.217
0.000
0.012
0.008


http://www.sciencepg.com/journal/ijeedu

International Journal of Elementary Education

http://www.sciencepg.com/journal/ijeedu

IDELA Domain Variable Coefficient

Physical Development Model Statistics R=0.163

7. Policy Recommendations

The findings of this research point to three core,
high-impact policy priorities: expanding equitable access to
preschool, improving instructional quality, and strengthening
caregiver engagement. These interventions directly address
the most significant determinants of school readiness identi-
fied in this research—namely, preschool attendance, house-
hold socio-economic conditions, and parental involvement.

First, expanding preschool access in underserved areas
must become a national priority. Regional dispari-
ties—especially in Tadjourah, and Dikhil—reflect deep in-
equities in service delivery [15, 24, 76]. Reaching nomadic
and rural populations requires flexible service models, such as
community-based centers, and multilingual instructional
approaches. Implementation should prioritize districts with
the lowest IDELA performance and be guided by geospatial
and demographic data. Cost implications are moderate rela-
tive to long-term returns, particularly when delivery leverages
existing community infrastructure. Local partnerships with
civil community-based organizations can reduce operating
costs and enhance social acceptance.

Second, improving preschool quality is essential to ensure
learning gains across all domains. Children in private pre-
schools consistently outperform those in public or commu-
nity-based programs, which points disparities in teaching
methods, materials, and classroom support [79, 81]. MEN-
FOP should finalize and operationalize a national ECE quality
assurance framework that sets minimum standards for cur-
riculum, teacher qualifications, pedagogy, and monitoring.
Public investments must prioritize teacher training, certifica-
tion, and classroom supervision. To attract and retain qualified
educators in remote areas, national and regional authorities
may need to offer financial incentives, housing allowances, or
bonded service agreements. Decentralized teacher training
hubs will reduce logistical barriers and expand opportunities
for continuous professional development, particularly in
underserved regions.

Third, reinforcing caregiver engagement must become a
cornerstone of national ECE strategy. This research shows a
strong association between paternal involvement in literacy
activities and improved IDELA performance [10, 24]. Na-
tional parenting education programs should equip caregiv-
ers—particularly in low-literacy households—with practical
strategies to support early learning at home [85, 86]. Media
campaigns, community workshops, and integration into
maternal and child health services can expand outreach. These

34

Std. Error t-Statistic P-Value

Durbin-Watson:

i 2
Adj R=0.158 L84

F-stat: 30.53 (p=9.27e-39)

interventions are highly cost-effective, particularly when
delivered through existing health and social protection plat-
forms.

In summary, the path forward for Djibouti lies in priori-
tizing high-impact reforms that directly target the most in-
fluential drivers of school readiness. Strategic investment
focused on equity, quality, and family engagement will pro-
duce measurable gains in learning, reinforce national devel-
opment outcomes, and establish ECE as a cornerstone of
long-term resilience.
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