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Abstract. This study examines the effect of early school entry on mathematics
achievement among Moroccan fourth-grade students, using data from the 2023
TIMSS assessment. To address both endogeneity and the hierarchical structure
of educational data, we implement a three-stage empirical strategy. We begin
with an Ordinary Least Squares (OLS) model to explore baseline relationships
between student characteristics and academic performance. To account for
potential endogeneity of early entry (Started School at Age 5 or Younger), we
estimate a Two-Stage Least Squares (2SLS) model using month of birth as an
exogenous instrument. Finally, we integrate the corrected values from the 2SLS
estimation into a multilevel model that accounts for the nested structure of
students within schools. The results show that early entry has no significant
impact in the OLS and 2SLS models. However, in the multilevel framework,
once both student- and school-level heterogeneity are fully accounted for, starting
school at age five becomes statistically significant with a modest negative effect
on mathematics performance. These findings reinforce the rationale behind
Morocco’s current entry age policy and suggest that early school entry, in its
current form, may not be beneficial for student outcomes.

Keywords: School entry age; Educational achievement; Endogeneity; Two-
stage least squares (2SLS); Multilevel modeling; TIMSS; Morocco

1 Introduction

Early entry into formal education has long been a topic of debate in educational poli-
cy and research. Advocates argue that enrolling children in school at a younger age
allows them to benefit from structured learning environments earlier, potentially ac-
celerating cognitive development and academic achievement. However, critics cau-
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tion that premature entry may not align with children's developmental readiness and
could exacerbate inequalities if institutional and pedagogical conditions are not
adapted to younger learners' needs. These tensions are particularly salient in low- and
middle-income countries, where early childhood education systems often face chal-
lenges related to access, quality, and equity.

In Morocco, the question of school entry age has taken on new urgency in light of
ongoing educational reforms. Traditionally, the official age for entry into primary
school has been six, as stipulated in the National Charter for Education and Training
(1999), which guarantees every child the right to begin schooling at this age. Howev-
er, a growing number of children are being enrolled earlier, influenced by parental
ambition or increased access to preschool. More recently, the educational landscape
has undergone a profound transformation with the introduction of Law No. 59.21 in
2025. This reform mandates compulsory schooling beginning at age two, positioning
early education as a central pillar of Morocco’s human development strategy. While
ambitious, the impact of this reform on actual learning outcomes remains untested.

Despite increasing policy attention, relatively little empirical evidence exists on the
effects of early school entry on student achievement in Morocco. Most international
studies have produced mixed findings, and few have accounted for endogeneity in
enrollment decisions or the multilevel nature of educational data. This study addresses
this gap by examining the relationship between school entry age and mathematics
achievement among Moroccan fourth-grade students, using data from the 2023 cycle
of the Trends in International Mathematics and Science Study (TIMSS). The analysis
focuses on two key variables: starting school at age five (early entry) and at age six
(official entry), investigating their effects while controlling for a wide range of stu-
dent- and school-level factors.

To ensure robust inference, the study employs a multi-stage estimation strategy. It
begins with a standard Ordinary Least Squares (OLS) model to establish baseline
associations, followed by a two-stage least squares (2SLS) model to address potential
endogeneity in early school entry. Finally, a multilevel linear model is estimated to
account for the nested structure of the data, with students grouped within schools.
This approach allows for more accurate estimation of both individual and institutional
effects on learning outcomes.

This study aims to contribute to ongoing policy discussions by providing empirical
evidence on the effects of early school entry in the Moroccan context. It offers a sys-
tematic investigation of how school entry age relates to mathematics achievement at
the fourth-grade level, using nationally representative data and a multi-method analyt-
ical approach. By considering both individual- and school-level factors, this research
provides a comprehensive perspective on early enrollment and its place within broad-
er efforts to improve educational equity and learning outcomes in Morocco.

2 Literature review

This literature review explores the empirical research on the impact of school entry
age on academic performance, with a focus on how studies have addressed the prob-
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lem of endogeneity. While the school entry age is our central concern, it is situated
within a broader framework where age-related variables play diverse analytical roles.
In some studies, age is treated as an endogenous variable influenced by parental or
institutional decisions; in others, it serves as an instrument to identify causal effects
such as grade retention or early tracking. Thus, we consider both the direct impact of
school entry age and how age in general is used as a tool for causal inference.

To navigate this complexity, the review is structured around three major methodo-
logical strategies employed to address endogeneity: Instrumental Variables (IV), Re-
gression Discontinuity Design (RDD), and Propensity Score Matching (PSM).

2.1 Instrumental Variables (IV) Approaches

A significant share of the literature recognizes the endogeneity of school entry age
and applies instrumental variable (IV) techniques to estimate causal effects more
credibly. This endogeneity arises because actual entry age may be correlated with
unobserved family characteristics, parental strategies (e.g., redshirting!), or child-
specific developmental issues. To overcome this challenge, researchers often use
exogenous sources of variation — such as birth timing, season of birth, or school
enrollment rules — as instruments that predict entry age but are assumed to be inde-
pendent of potential outcomes.

A foundational contribution in this field is the study by Angrist and Krueger
(1992), who use U.S. Census data and develop a Two-Sample IV (TSIV) estimation
strategy. They instrument school entry age with quarter of birth, under the assumption
that it affects the age at which a child starts school due to compulsory schooling laws,
while remaining uncorrelated with unobserved determinants of educational attain-
ment. Their estimates, derived from combining information from the 1960 and 1980
Censuses, indicate a negative and significant effect of early school entry on total years
of schooling — particularly among students constrained by minimum schooling re-
quirements.

A large group of studies uses birth month or administrative cutoff dates as natural
instruments to identify the effect of school entry age. For example, Bedard and Dhuey
(2006) exploit cross-country data from TIMSS to study the long-term consequences
of being relatively younger or older within the same grade cohort. By instrumenting
actual age with assigned age based on cutoff policies, they show that relatively
younger children perform significantly worse than their older peers in both Grade 4
and Grade 8 — an effect that persists across multiple education systems. This study is
notable for its breadth and its use of both cross-sectional and longitudinal data to es-
tablish the persistence of age effects.

Similarly, Puhani and Weber (2008) employ a comparable IV strategy in the Ger-
man context using birth month under the Hamburg Accord2 as an instrument for age

! Redshirting is the practice of delaying a child's entry into school to allow additional time for
emotional, social, or academic development.

2 The Hamburg Accord standardized the school entry cutoff date across German federal states,
establishing a legal framework for determining school entry age based on birth month.
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at school entry. Their findings reinforce the advantage of older school starters: delay-
ing entry by one year yields higher reading scores in Grade 4 and increases the proba-
bility of entering the academic track (Gymnasium) by 13 percentage points. Im-
portantly, they conduct robustness checks to validate the exclusion restriction, show-
ing that birth month is uncorrelated with a range of observable student and family
characteristics.

Further support for the birth-based IV design comes from studies in South Korea
and Poland. Nam (2014) uses the country’s strict March 1 enrollment cutoff to in-
strument for relative age and finds a significant but diminishing effect of age on aca-
demic performance — detectable in middle school but not by the time students reach
the highly standardized CSAT? exams. Herbst and Strawinski (2016) in Poland adopt
a similar approach, using season of birth as an instrument for early enrollment. Their
two-stage least squares estimates show that early starters, despite beginning with low-
er baseline skills, catch up significantly during the school year, especially in reading
and writing. In both studies, the validity of the instruments is supported through statis-
tical tests and institutional context, reinforcing the strength of this identification strat-
egy.

Other studies use IV approaches to address different forms of endogeneity, where
age serves as the instrument rather than the outcome. Garcia-Pérez et al. (2014) use
birth quarter to instrument for grade retention in Spain. They find that repeaters score
markedly lower on PISA math tests — by 54 points — and estimate an even larger
counterfactual loss for students who might have been retained but were not. Likewise,
Fertig and Kluve (2005) employ school-entry regulations in Germany as an instru-
ment for age at enrollment and assess its effect on educational attainment and grade
repetition. Unlike most studies, their [V estimates reveal no significant impact, under-
scoring the importance of country-specific institutional contexts and how they medi-
ate age-related outcomes.

Beyond cognitive outcomes, IV methods have also been applied to affective and
motivational domains. Ghosh and Kleine (2025) instrument school entry age using
assigned age from cutoff rules and examine outcomes such as school enjoyment and
willingness to make an effort. They find a small but statistically significant positive
effect on student motivation, suggesting that older students may enter school with
more emotional and behavioral readiness, even if this does not translate directly into
academic performance.

Some researchers leverage IV within a longitudinal or pooled dataset structure.
Ponzo and Scoppa (2014) use expected age (based on cutoff rules) across multiple
datasets (PIRLS, TIMSS, and PISA) to show consistent advantages for older students
in Italy, with effects persisting through adolescence and influencing tracking out-
comes. Jirges and Schneider (2011) also identify strong age-based tracking disad-
vantages using an [V strategy in Germany.

Together, these studies highlight the robustness and flexibility of IV designs.
Whether the focus is test scores, tracking, retention, or motivation, the use of birth-

3 The CSAT (College Scholastic Ability Test) is South Korea’s standardized national university
entrance examination.
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based instruments or regulatory rules allows researchers to isolate causal effects that
would otherwise be confounded by family background, developmental delays, or
institutional discretion.

2.2 Regression Discontinuity Design (RDD)

Another widely used identification strategy in the literature is regression discontinuity
design, which exploits exogenous cutoffs for school entry to compare students who
fall just on either side of the enrollment threshold.

In this context, Jerrim, Lopez-Agudo, and Marcenaro-Gutierrez (2022) provide
compelling evidence from Spain. Using the rigid January 1 school-entry cutoff, they
show that children born in December are significantly more likely to repeat a grade
than their peers born in January—by 11.1 percentage points. However, when separat-
ing the effect of age from that of grade repetition, the performance disadvantage dis-
appears, indicating that institutional responses, rather than age per se, drive the out-
come. The study’s strength lies in its comprehensive validation of RDD assumptions,
including covariate balance checks and placebo tests.

This policy-based identification strategy is similarly employed by Valdés and Re-
quena (2024), who use Spanish census data to examine the long-term educational
consequences of being born just before or after the entry cutoff. Their results show
that males born after the cutoff are more likely to complete post-compulsory educa-
tion and accumulate more years of schooling. Interestingly, these same individuals are
also less likely to pursue STEM degrees, suggesting that the effects of age at entry
may influence not just attainment, but also academic specialization.

In a very different context, Grogan (2009) leverages a policy reform in Uganda to
examine school entry age through an RDD design. The 1997 Universal Primary Edu-
cation (UPE) reform eliminated school fees for children under age nine, creating a
natural experiment based on date of birth. Grogan finds that the policy led to a modest
but significant increase in early school enrollment, particularly among girls and rural
children. Although the study does not assess academic performance directly, it
demonstrates how exogenous variation from policy thresholds can be effectively used
to study entry behavior and access.

2.3 Propensity Score Matching (PSM)

Although much of the literature on school entry age relies on quasi-experimental de-
signs like IV or RDD, a few studies within this field — particularly those focusing on
age-related treatments — employ Propensity Score Matching (PSM) as an alternative
strategy to address selection bias using observational data. However, since there is no
randomization in the treatment assignment, it is mostly unreliable to assume that the
unobservable variables of students or parents affecting both the treatment and the
results will be equally distributed in the treated and untreated groups (Cordero, Cris-
tobal, & Santin, 2018).

In Germany, Jackel et al. (2015) compare delayed school entrants (DSE) with age-
appropriate entrants (ASE), matching on twelve baseline variables. Their findings
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indicate that DSE students underperform in reading, writing, mathematics, and atten-
tion by age eight, suggesting persistent academic disadvantages. Similarly, in Spain,
Ledn and Martinez-Abad (2025) apply 1:1 nearest-neighbor* matching using PISA
data to evaluate the impact of grade retention. After controlling for key socioeconom-
ic and demographic characteristics, they find that retained students score 77—83 points
lower across subjects and report reduced math self-efficacy, highlighting both aca-
demic and motivational costs associated with retention.

This literature review highlights the methodological diversity in studies examining
the impact of school entry age on academic outcomes. While school entry age is the
central variable of interest, age also appears in different analytical roles — sometimes
as the endogenous variable, and other times as a valid instrument for other treatments
like grade retention. The review shows that studies applying rigorous causal identifi-
cation strategies, such as Instrumental Variables and Regression Discontinuity De-
signs, consistently find that being older at school entry tends to confer academic ad-
vantages, at least in the short to medium term. Propensity Score Matching, though
used less frequently and with limitations in addressing unobserved heterogeneity, also
supports this pattern.

3 School Entry and Early Education in Morocco: Trends and
Policy Shifts

In Morocco, the official age for entry into primary education is six years, as codi-
fied by the National Charter for Education and Training (1999). This foundational
policy document establishes the right of every Moroccan child aged six to be enrolled
in the first year of primary school. Article 28a of the Charter explicitly states that,
starting from the 2002 school year, “any Moroccan child aged six years shall be enti-
tled to a pedagogical placement in the first grade of the primary school closest to their
place of residence.” This provision reflects a national commitment to educational
equity and universal access, aligning with the Charter’s broader objective of general-
izing high-quality foundational education. The specification of six years as the stand-
ard age of entry is not merely administrative but is tied to developmental considera-
tions, ensuring that children begin formal schooling at a stage deemed optimal for
structured learning and social integration. The state’s responsibility to ensure the
availability of nearby educational infrastructure further reinforces this right, making it
an actionable entitlement rather than a nominal standard.

3.1 Trends in Age of Entry into Grade 1 (2017-2024)

Analysis of enrollment data from the academic years 2017-2018 to 2023-2024 con-
firms a consistent dominance of six-year-olds among new entrants to Grade 1, reflect-
ing alignment with the official entry age stipulated by national education policy. Over
this seven-year period, the share of six-year-olds among first-grade entrants rose from

4 Nearest-neighbor matching is a technique in propensity score analysis where each treated unit
is matched with the closest untreated unit in terms of propensity score.
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74% in 2017-2018 to 86% in 20232024, indicating both policy adherence and im-
provements in access mechanisms. This progression highlights the effectiveness of
efforts to universalize primary education and improve timely school enrollment.

Table 1. Evolution of New Entrants in Grade 1 (Public and Private) by Age and Sex, 2017—

2024
. g 2017- 2018 2019 2020-  2021- 2022~ 2023-
2018 2019 2020 2021 2022 2023 2024
Under 6 Totl 4 60 82 8 7 153 996
vears Girls 2 34 D 2 2 83 49
Boys 2 26 50 6 5 65 500
Total 535875 553485 566436 611530 630252 616141 596651
6 years Girls 263841 271492 278850 299836 310791 304993 295844
Boys 272034 281993 287586 311694 319461 311148 300807
Total 177604 177618 171207 111813 126996 107508 94330
7 years Girls 85859 85928 82127 52668 61124 51333 43665
Boys 91745 91690 89080 59145 65872 56175 50665
Total 8588 8962 7375 4511 8252 5707 3975
8 years Girls 4226 4333 3537 2007 3945 2662 1848
Boys 4362 4629 3838 284 4307 3045 2127
Total 3989 4712 4573 2496 4275 3983 3417
a?uy]e:::r Girls 2055 2393 2266 1148 2135 1899 1376
Boys 1934 2319 2307 1348 2140 2084 2041
Total 726060 744837 749673 730358 769782 733492 696369
TOTAL Girls 355983 364180 366812 355681 377997 360975 343229
Boys 370077 380657 382861 374677 391785 372517 353140

Source: Ministry of National Education, Preschool and Sports — Statistical Indicators Re-
port, 2023-2024.

Table 2. Distribution of New Grade 1 Enrollments by Age Group (% of Total), 20172024
Under 6

9 years and

6 years 8 years Total
years years over

2017-2018 0% 74% 24% 1% 1% 100%
2018-2019 0% 74% 24% 1% 1% 100%
2019-2020 0% 76% 23% 1% 1% 100%
2020-2021 0% 84% 15% 1% 0% 100%
2021-2022 0% 82% 16% 1% 1% 100%
2022-2023 0% 84% 15% 1% 1% 100%
2023-2024 0% 86% 14% 1% 0% 100%

Note: Percentages represent the proportion of students in each age group relative to the to-

tal number of new entrants each year (public and private). Calculations by the author based on

administrative data.
Source: Ministry of National Education, Preschool and Sports — Statistical Indicators Re-
port, 2023-2024.
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Fig. 1. Evolution of New Grade 1 Enrollments by Age Group, 2017-2024 (Source: Ministry of
National Education, Preschool and Sports — Statistical Indicators Report, 2023-2024. Author’s
calculations.)
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Fig. 2. Share of Each Age Group in New Grade 1 Enrollments, 2017-2024 (Source: Ministry of
National Education, Preschool and Sports — Statistical Indicators Report, 2023-2024. Author’s
calculations.)

In contrast, the proportion of students entering at age seven declined from 24% in
2017-2018 to just 14% in 2023-2024, while older age categories (eight years and
above) collectively represented no more than 2% throughout the observed period.
These shifts suggest a gradual normalization of school entry age, likely due to en-
hanced preschool coverage and awareness campaigns among families, particularly in
rural areas. Moreover, the decline in late entries may also be partially attributed to
reductions in socioeconomic and logistical barriers—such as distance to school or
administrative delays—that historically delayed enrollment.

Notably, while the share of under-age entrants (younger than six) remains negligi-
ble overall, there was a steep increase in 2023-2024, with nearly 1,000 such cases
recorded, compared to just 153 in 2022-2023. This spike may indicate either early
enrollment practices among certain households or institutional flexibility in school
admissions. However, from a policy standpoint, such trends merit close monitoring to
ensure developmental readiness is not compromised by premature entry.

Overall, the data underscore a positive trajectory toward full compliance with the
official age requirement, reinforcing the Charter’s foundational vision. Yet, sustaining
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this progress will require continued investment in early childhood education and tar-
geted outreach in regions where overage or underage enrollments persist.

3.2 Preschool and Primary School Entry

Preschool education has emerged as a critical lever in ensuring that children enter
primary school on time and are better prepared for structured learning. Between
2017-2018 and 2023-2024, Morocco saw substantial improvements in the preschool
enrollment rates of children aged 4-5, particularly in rural areas. Nationally, the pre-
school participation rate rose from 45.3% in 2017-2018 to 78.7% in 2023-2024. This
upward trend is especially striking in rural zones, where enrollment among girls in-
creased dramatically—from 25.4% to 92.7%—reflecting targeted policy interventions
to bridge regional and gender disparities in early childhood education.

Table 3. Preschool Enrollment Rate of Children Aged 4-5 by Area and Sex (2017-2024)
Area Sex 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24

Boys 55.1 65.9 79.6 74.6 71.3 71.1 70.2
Urban Girls 53.9 64.9 77.8 74.7 723 723 72
Total  54.5 65.4 78.7 74.6 71.8 71.7 71
Boys  40.5 553 68.8 67.8 71.8 82.3 90.2
Rural Girls 254 39.2 545 64.6 73 84.5 92.7
Total  33.1 474 61.8 66.2 72.4 83.4 91.4
Boys  48.8 61.5 75.2 71.9 71.5 75.4 77.7
Total Girls 41.6 54.1 68.4 70.7 72.6 77 79.7
Total 453 57.8 71.9 713 72 76.2 78.7

Note: Data covers both public and private institutions and includes urban and rural disaggre-
gation.

Source: Ministry of National Education, Preschool and Sports — Statistical Indicators Report,
2023-2024.

Table 4. Primary School Enrollment Rate of 6-Year-Old Children by Area and Sex (2017—
2024)

Area Sex 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24
Boys  76.1 76.2 76.2 107.3 102.4 94.6 91.9

Urban Girls 78 774 71.7 107.9 104 97.6 94.3
Total 77 76.8 76.9 107.6 103.2 96.1 93.1
Boys  80.8 81.4 83.5 125.9 125.3 120.4 117.4
Rural Girls 81.3 81.5 82.9 124 126.3 121.9 120.4
Total 81 81.4 83.2 125 125.8 121.1 118.8
Boys  78.1 78.4 79.3 114.8 111.5 104.7 101.7
Total Girls 794 79.1 80 114.4 112.8 107.1 104.3

Total  78.7 78.8 79.6 114.6 112.2 105.9 102.9
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Source: Ministry of National Education, Preschool and Sports — Statistical Indicators Report,
2023-2024.

In parallel, the primary school enrollment rate for six-year-old children also
showed marked improvement, rising from 78.7% in 2017-2018 to a peak of 114.6%
in 2020-2021, before stabilizing at 102.9% in 2023-2024. Nonetheless, these figures
signal a near-universalization of primary access at the official entry age, supported by
improved pre-primary participation.

Table 5. Share of New Entrants in Grade 1 from Preschool by Area and Sex (2017-2024)
Area Sex 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24

Boys 75.1 934 96.3 76.7 86.1 94.6 91.6
Urban Girls 72 90.2 92.6 73.1 81.9 89.6 90.6
Total 73.6 91.9 94.4 74.9 84 92.1 91.1
Boys 78.2 77.9 86 89.6 85.6 96.2 93.4
Rural Girls 733 74.1 81.9 86 79.8 90 92.5
Total 75.8 76 84 87.9 82.8 93.2 92.9
Boys 76.9 84.7 90.5 83.7 85.8 95.5 92.5
Total Girls 72.7 81.2 86.6 80 80.7 89.8 91.7
Total 74.8 83 88.6 81.9 83.3 92.7 92.1

Source: Ministry of National Education, Preschool and Sports — Statistical Indicators Re-
port, 2023-2024.

Crucially, the share of new Grade 1 entrants who had previously attended pre-
school increased from 74.8% in 2017-2018 to 92.1% in 2023-2024. This alignment
between preschool exposure and timely school entry underscores the reinforcing rela-
tionship between early childhood education and primary-level readiness. As preschool
attendance grows, children are more likely to enroll at the normative age of six, as
seen in Part 2, and to benefit from a stronger foundation in cognitive, social, and lan-
guage skills. These trends also suggest the growing institutionalization of preschool as
a de facto preparatory stage for formal schooling, in line with the National Charter's
pedagogical goals.

However, while the figures reflect progress, they also imply continued work ahead.
The 8% of children still entering primary school without preschool experience repre-
sent a population at potential risk of educational disadvantage. This calls for greater
integration of preschool into the compulsory education framework and further in-
vestment in universal access, particularly in disadvantaged settings.

33 Challenges in Internal Efficiency and Age-Grade Alignment

Despite notable progress in expanding access to primary education and aligning
school entry with the official age of six, internal inefficiencies persist within Moroc-
co’s education system. Indicators related to repetition, dropout, and age-grade mis-
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match reveal structural weaknesses that can offset the gains made in timely enroll-
ment and preschool expansion.

Repetition rates remain a concern, particularly among boys. While the overall repe-
tition rate declined from 14.7% in 2016-2017 to 10.4% in 2022-2023, gender dispari-
ties are pronounced. Boys consistently experience higher repetition rates than girls
(12.2% vs. 8.4% in 2022-2023), a trend that suggests gendered learning gaps and
possibly lower classroom engagement or support. Repetition not only increases the
risk of long-term disengagement but also contributes directly to age-grade distortion,
as students fall behind their age cohort.

Dropout rates, though relatively low in absolute terms, saw a troubling spike dur-
ing the COVID-19 period, with figures reaching 2.2% in 2019-2020 and 2.3% in
2021-2022 before sharply dropping to 0.3% in 2022-2023. While the recent decline
is encouraging, the earlier peaks signal vulnerability to systemic shocks and point to
the need for resilient, equity-oriented interventions—especially for boys, who have
shown higher dropout tendencies in most years.

Table 6. Repetition, Dropout, and Age-Grade Disparities in Primary Education by Sex (2016—
2024)

2019- 2021-  2022-  2023-
Sex 2017-18 2018-19 20 2020-21 22 23 24
Repetition Bst 323 322 32.1 273 27.7 27.6 26.9
Rate Girls 317 314 31 249 25.1 247 23.8
Total 32 31.8 31.6 26.1 26.5 26.2 254
DEApENt Bgys 0.8 1.7 1.8 22 1.2 24 0.3
Rate Girls 0.2 1.6 1.7 2.1 1.1 22 0.3
Total 0.5 1.6 1.8 2.2 1.2 2.3 0.3
Shareof @ Boys 323 322 32.1 273 27.7 27.6 26.9
Pupils One Girls  31.7 314 31 24.9 25.1 24.7 23.8
‘éﬁ;?i‘;‘é‘g Total 32 318 316 261 265 262 254
Shareof  Boys  21.1 19.6 18.3 14.1 14.8 14.5 13.8
Pupils More _Girls 13.7 12.6 11.6 8.6 8.8 8.5 8.1
Than One
Year Behind Total 17.6 16.2 15.1 11.5 11.9 11.6 11.1
Grade Level
Note: Indicators reflect internal efficiency of primary education, based on national administra-
tive data for public and private institutions.

Source: Ministry of National Education, Preschool and Sports — Statistical Indicators Report,
2023-2024.

The cumulative effects of repetition and delayed entry manifest clearly in age-
grade mismatch statistics. In 2023-2024, 25.4% of students were one year behind
schedule, while 11.1% were lagging by more than one year. Though these figures
have improved over time—declining from 32% and 17.6%, respectively, in 2017—
2018—they remain substantial. Boys are again disproportionately affected: 26.9% are
one year behind, and 13.8% are more than a year behind, compared to 23.8% and
8.1% for girls. These gaps suggest that improving enrollment timing alone is insuffi-
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cient without addressing the quality and inclusiveness of instruction, support for at-
risk students, and gender-sensitive pedagogical practices.

The persistence of age-grade distortion, even amidst rising preschool participation
and adherence to entry age norms, highlights the need for a more systemic approach.
Reducing repetition through early detection of learning difficulties targeted tutoring,
and pedagogical innovation—particularly in early grades—could help limit academic
delays. Likewise, sustained efforts to prevent dropout must go beyond reentry pro-
grams and focus on creating inclusive, engaging, and flexible school environments,
especially in rural and underserved areas.

In 2025, Morocco introduced a transformative reform through Law No. 59.21,
lowering the age of compulsory schooling to two years. This unprecedented policy
mandates that all children be enrolled in educational institutions starting at age two,
with legal guardians held responsible for compliance. Regional and provincial educa-
tion authorities are now authorized to register children proactively and oversee their
integration, supported by digital registration platforms and local coordination commit-
tees. The law also introduces enforcement mechanisms, including financial penalties
for non-compliance, emphasizing the state’s intent to institutionalize early education
as a legal right and public responsibility. This reform reflects a decisive policy shift
toward greater educational equity and positions preschool as a strategic lever in Mo-
rocco’s long-term human development agenda.

4 Methods and Data

4.1 Data and Variables

This study relies on data from the 2023 Trends in International Mathematics and Sci-
ence Study (TIMSS), an international large-scale assessment administered by the
International Association for the Evaluation of Educational Achievement (IEA).
TIMSS assesses students' proficiency in mathematics and science at Grades 4 and 8,
while also collecting rich contextual data related to teaching practices, school re-
sources, and home learning environments.

For the purposes of this study, we focus exclusively on mathematics achievement
at the Grade 4 level in Morocco. Early academic performance in mathematics is a
strong predictor of future educational attainment and cognitive development. Concen-
trating on this stage allows for the identification of foundational gaps and learning
inequalities, which are critical for informing targeted educational interventions and
policy reforms.

Morocco has participated in TIMSS since 1999 and has maintained its involvement
in recent cycles at the primary level. However, the country's performance has consist-
ently fallen below the international average. In the 2023 cycle, although some incre-
mental progress was observed, Moroccan fourth-grade students continued to rank
among the lowest globally.
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Table 7. Average TIMSS Mathematics Achievement Scores for Moroccan Students (Grades 4,
1999-2023)

Year Average Score Ranking Total Countries
1999

2003 347 24th 25

2007 341 31st 36

2011 335 49th 50

2015 377 47th 49

2019 383 54th 58

2023 393 56th 58

Source. Average Mathematics Achievement Scores for Grade 4 Based on TIMSS International
Reports (1999-2023). Constructed by the authors.

@ Mathematics (Grade 4)

1999 2003 2007 2011 2015 2019 2023
TIMSS CYCLE

Fig. 3. Average Grade 4 Mathmatics Achievement Scores in Morocco (TIMSS 1999-
2023)(Source. Authors based on data from the TIMSS international reports)

In the 2023 assessment, Moroccan fourth-grade students achieved an average mathe-
matics score of 393, reflecting a modest improvement from 383 in 2019. However,
Morocco ranked 56th out of 58 participating countries, indicating that the relative gap
between Moroccan students and their international peers remains substantial. This
outcome highlights ongoing systemic challenges despite successive reform efforts
aimed at improving basic education quality.

The dataset used in this analysis comprises a nationally representative sample of
7,846 students across 270 primary schools, drawn from the Moroccan TIMSS 2023
sample.

The analytical framework is grounded in a multilevel perspective, which accounts
for factors at both the student and school levels. The selection of explanatory varia-
bles is informed by prior empirical literature and the specific features of the Moroccan
educational context. All variables are coded as binary indicators, where a value of 1
indicates the presence of a particular characteristic or condition. The variables are
detailed in Tables 3 and 4.
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Table 8. List of Student-Level Variables

Variable Value 1 indicates
Student Gender Male
Has Internet Access at Home Yes
Rarely or Never Absent from School Rarely/Never absent
Feels a Sense of Belonging at School Agree a lot
Feels Safe at School Agree a lot
Never Works Independently in Class Never
Enjoys Learning Mathematics Agree a lot
Likes Solving Math Problems Agree a lot
Attended Early Childhood Education Yes
Started School at Age 5 or Younger Yes
Started School at Age 6 Yes
Can Perform Simple Addition Yes
Can Perform Simple Subtraction Yes
Parents Help with Math Agree a lot
Parents Have Higher Education Did not go to school
Learning Strongly Affected by COVID-19 A lot
Engaged in Early Numeracy Before School Very often
High Socioeconomic Status Higher
Medium Socioeconomic Status Middle

Source: Author according to TIMSS 2023 data

Table 9. List of School-Level Variables

Variable

Value 1 indicates

% of Disadvantaged Students in School

More than 50%

School Located in Remote Rural Area

Remote rural

School Located in Small Town/Village

Small town or village

Internet Access at School Yes

Lack of Instructional Space A lot
Lack of Trained ICT Staff A lot
Lack of Support for Math Learning A lot
Parental Involvement in Learning Very high
School Members Share Common Vision Agree a lot
Student Tardiness is a Serious Problem Serious problem
Student Absenteeism is a Serious Problem Serious problem

Teacher Tardiness is a Serious Problem

Serious problem

Teacher Absenteeism is a Serious Problem

Serious problem

% of Students Can Count to 100 More than 75%
% of Students Can Write Numbers More than 75%
% of Students Can Do Simple Addition More than 75%
% of Students Can Do Simple Subtraction More than 75%
School Did Not Fully Close in 2019-2020 Did not fully close
School Did Not Fully Close in 20202021 Did not fully close
School Did Not Fully Close in 2021-2022 Did not fully close
School Did Not Fully Close in 20222023 Did not fully close

Source: Author according to TIMSS 2023 data
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The student-level variables capture key individual and familial characteristics such
as early learning experiences, foundational numeracy skills, and attitudes toward
mathematics. They also include socioeconomic status, parental involvement, and
indicators of school attendance and engagement.

At the school level, the variables reflect broader institutional conditions, including
geographic context, infrastructure quality, and disruptions due to the COVID-19 pan-
demic. Measures of instructional readiness—such as basic arithmetic proficiency
among students—and school climate indicators are also included.

Within this multilevel framework, the analysis places particular emphasis on two
variables of central interest: “Started School at Age 5 or Younger” and “Started
School at Age 6.” These serve as proxies for early age entry into formal education—a
focal point of the present study. While age six is the official entry age in Morocco, a
growing number of students begin earlier. This study investigates whether early
school entry contributes positively to mathematics achievement by Grade 4, thereby
addressing the core research question: Is early age entry to school beneficial in Mo-
rocco? The findings aim to inform policy discussions on the optimal age for school
enrollment in relation to equity and learning outcomes.

4.2 Estimation Strategy

The empirical strategy follows a multi-stage estimation approach designed to rigor-
ously assess the relationship between early school entry and mathematics achieve-
ment among Moroccan fourth-grade students. In the first stage, an Ordinary Least
Squares (OLS) model is estimated using student-level variables to establish baseline
associations and identify potential sources of bias, particularly regarding the timing of
school entry. To correct for the potential endogeneity of early school entry, the second
stage employs a two-stage least squares (2SLS) estimation. We use the student’s
month of birth—coded from 1 (January) to 12 (December)—as an instrument. Con-
sistent with previous studies, month of birth is considered exogenous and does not
directly influence mathematics performance, making it a valid instrument for identify-
ing the causal effect of early entry. To further account for the hierarchical structure of
the data—students nested within schools—the final stage adopts a multilevel linear
modeling approach. This model includes both student-level predictors and school-
level characteristics, and incorporates a random intercept at the school level to control
for unobserved institutional heterogeneity. The corrected value of early school entry
derived from the 2SLS estimation is included as a predictor at the student level. This
three-step estimation strategy allows for a progressively more accurate and unbiased
identification of the effects of early school entry, while also accounting for the multi-
level nature of the educational data.

5 Results

The initial estimation employs an Ordinary Least Squares (OLS) model to examine
the relationship between student-level characteristics and mathematics achievement
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among Moroccan fourth-grade students using data from TIMSS 2023. The model is
statistically significant overall (F = 77.21, p < 0.001), explaining approximately
14.4% of the variation in test scores (R* = 0.1436). Several covariates emerge as
strong predictors of performance. Foundational numeracy skills, such as the ability to
perform simple addition and subtraction, are positively associated with achievement,
as are attitudinal variables including enjoyment of mathematics and a preference for
solving math problems. Indicators of school engagement—such as regular attendance,
feeling safe at school, and a sense of belonging—are also positively and significantly
linked to academic outcomes. Likewise, parental involvement and higher socioeco-
nomic status correspond to improved mathematics performance, reinforcing the im-
portance of home learning environments and resource availability.

Table 10. Model 1 — Ordinary Least Squares (OLS) Estimation with Student-Level Variables

Mathematics Score Coef. St.Err. | t-value | p-value | Sig
Student Gender 3.93 1.98 1.98 0.047 kK
Has Internet Access at Home 9.38 2.02 4.64 0.000 hokx
Rarely or Never Absent from School 23.64 2.03 11.62 0.000 ok
Feels Safe at School 10.80 2.37 4.56 0.000 Hak
Feels a Sense of Belonging at School 12.93 2.36 5.48 0.000 HxE
Never Works Independently in Class -16.22 4.05 -4.01 0.000 xE
Enjoys Learning Mathematics 14.70 2.55 5.78 0.000 kx
Likes Solving Math Problems 14.82 2.41 6.16 0.000 ok
Started School at Age 5 or Younger -2.17 3.76 -0.58 0.564
Started School at Age 6 11.35 2.85 3.99 0.000 | ***
Can Perform Simple Addition 17.32 2.63 6.58 0.000 HxE
Can Perform Simple Subtraction 5.96 2.41 2.48 0.013 **
Parents Help with Math 20.11 2.25 8.93 0.000 okl
Learning Strongly Affected by COVID-19 -13.48 2.01 -6.72 0.000 okl
Engaged in Early Numeracy Before School 7.95 2.88 2.76 0.006 ook
High Socioeconomic Status 47.62 7.61 7.09 0.000 ekl
Medium Socioeconomic Status 30.30 2.72 11.14 0.000 ok
Parents Have Higher Education -5.52 2.46 -2.25 0.025 *
Attended Early Childhood Education 6.90 2.29 3.02 0.003 ek
Constant 286.94 4.19 68.48 0.000 ok
R-squared 0.1453 Number of obs 7846
F-test 70.02 Prob>F 0.000

*% p<, 01, ** p<.05, * p<.1
Source: According to the author, based on TIMSS 2023 data

Particular attention is given to the variables capturing age of school entry. The
analysis shows that students who began primary school at the official entry age of six
perform significantly better in mathematics. In contrast, students who entered school
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at age five or younger show a small negative, statistically insignificant effect on per-
formance. While this may reflect developmental readiness, it may also be influenced
by unobserved parental choices or background characteristics that are not fully cap-
tured by the model. To explore this further, the analysis proceeds with a two-stage
least squares (2SLS) estimation, treating early entry as an endogenous variable.
Month of birth is used as an instrument. This variable is selected because it provides
meaningful variation in the timing of school entry while remaining plausibly exoge-
nous to students’ academic outcomes. In the Moroccan education system, enrollment
policies are typically anchored to fixed administrative cutoff dates, which means that
two children born just weeks apart may start school in different academic years. This
natural variation, driven by birth timing rather than family background or individual
ability, offers a valuable source of identification. While month of birth influences the
age at which a child enters school, it is not expected to exert a direct effect on mathe-
matics achievement—particularly once differences in home environment and early
learning experiences are taken into account. Consistent with the literature, we rely on
the assumption that its influence on academic performance operates primarily through
its impact on school entry age. This makes month of birth a theoretically grounded
and empirically credible instrument for identifying the causal effect of early school
entry.

Table 11. Model 2 — Two-Stage Least Squares (2SLS) with Instrumental Variables and Stu-
dent-Level Controls

Mathematics Score Coef. St.Err. | z-value | p-value | Sig
Started School at Age 5 or Younger 7.030 29.505 0.240 0.812
Student Gender 3.640 1.998 1.820 0.069 *
Has Internet Access at Home 9.244 2.018 4.580 0.000 okl
Rarely or Never Absent from School 24.188 2.130 11.500 0.000 kK
Feels Safe at School 11.040 2.317 4.770 0.000 ok k
Feels a Sense of Belonging at School 13.193 2.299 5.740 0.000 ool
Never Works Independently in Class -16.753 4.192 -4.000 0.000 ak
Enjoys Learning Mathematics 14.799 2.579 5.740 0.000 k
Likes Solving Math Problems 14.511 2.503 5.800 0.000 HokE
Can Perform Simple Addition 16.691 3.135 5.320 0.000 ok
Can Perform Simple Subtraction 6.038 2.444 2.470 0.013 kK
Parents Help with Math 20.941 2.206 9.490 0.000 ool
Learning Strongly Affected by COVID-19 -12.824 1.994 -6.430 0.000 ak
Engaged in Early Numeracy Before School 7.236 3.141 2.300 0.021 Hk
High Socioeconomic Status 46.633 7.542 6.180 0.000 okl
Medium Socioeconomic Status 30.191 2.728 11.040 0.000 hokk
Parents Have Higher Education -4.391 2.600 -1.690 0.091 *
Attended Early Childhood Education 8.477 2.305 3.680 0.000 ol
Constant 291.767 | 4.715 61.880 0.000 ok
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R-squared 0.1386 Number of obs 7836
Chi-square 1398.38 Prob > chi2 0.000

*4% p<, 01, ** p<,05, * p<.1
Source: According to the author, based on TIMSS 2023 data

Model 2 presents the results of the two-stage least squares (2SLS) estimation,
aimed at addressing the endogeneity of early school entry. When instrumented using
the month of birth, the coefficient on early entry at age five or younger becomes posi-
tive but remains statistically insignificant, consistent with the findings from the OLS
model. This stability suggests that even after correcting for potential endogeneity,
early school entry does not have a significant impact on mathematics achievement in
the Moroccan context. The chosen instrument—month of birth—is both theoretically
justified and empirically strong. The first-stage regression yields a robust F-statistic of
61.99, well above the critical threshold of 10 proposed by Stock, Wright, and Yogo
(2002), indicating that the instrument is sufficiently correlated with the endogenous
variable. Month of birth is assumed to be exogenous to academic performance and to
influence achievement only through its effect on the age of school entry. Hence, while
the 2SLS approach offers a more rigorous estimation, it does not provide evidence of
a statistically significant benefit associated with early entry to school.

Until this point, however, the estimation has not accounted for the hierarchical
structure of the data—specifically, that students are nested within schools. Ignoring
this nested structure may lead to biased standard errors and overlook school-level
heterogeneity that shapes learning environments. To address this, the analysis pro-
ceeds with a multilevel model that incorporates the predicted values of early school
entry obtained from the 2SLS estimation. This approach allows for random intercepts
at the school level and captures both individual- and institutional-level effects on
student performance.

To justify the use of multilevel modeling, an empty (null) model was first estimat-
ed, with no explanatory variables, to partition the total variance in mathematics scores
between the student level (level 1) and the school level (level 2). This unconditional
model includes a random intercept for schools and allows for the estimation of the
intraclass correlation coefficient (ICC), which quantifies the proportion of total vari-
ance attributable to between-school differences. The estimated ICC is 0.402, indicat-
ing that approximately 40.2% of the variance in mathematics achievement is ex-
plained by differences between schools, while the remaining 59.8% is due to variation
within schools (i.e., between students). The ICC is statistically significant and lies
within a narrow confidence interval [0.358, 0.447], underscoring the importance of
accounting for school-level heterogeneity.

These findings confirm the necessity of using a multilevel modeling approach in
the final stage of the analysis. The next model adopts a two-level structure: the first
level includes student-level explanatory variables, such as demographic characteris-

3 The initial sample consisted of 7,846 students. Due to missing values in the instrument (month
of birth), 10 students were excluded from the 2SLS estimation, resulting in a final sample of
7,836.
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tics, learning attitudes, and the corrected value of early school entry at age five, ob-
tained from the 2SLS estimation; the second level incorporates school-level character-
istics to account for institutional context. By modeling students nested within schools,
the multilevel specification captures both within- and between-school variation in
mathematics achievement, allowing for more precise and unbiased estimation of indi-
vidual and contextual effects.

Table 12. Model 3 — Multilevel Estimation Including Student- and School-Level Variables

Mathematics Score Coef. St.Err. | z-value | p-value | Sig
Started School at Age 5 or Younger -1.056 0.338 -3.120 0.002 g
Student Gender 7.998 2.006 3.990 0.000 HHE
Has Internet Access at Home 19.556 | 3.568 5.480 0.000 HAE
Rarely or Never Absent from School 50418 | 8.294 6.080 0.000 **
Feels Safe at School 16.569 | 4.198 3.950 0.000 ol
Feels a Sense of Belonging at School 21.405 | 4.892 4.380 0.000 ke
Never Works Independently in Class -36.475 | 6.539 -5.580 0.000 HEE
'Y Enjoys Learning Mathematics 31.591 | 5.379 5.870 0.000 HAk
% Likes Solving Math Problems 30936 | 5.314 5.820 0.000 Hkk
Y Can Perform Simple Addition 36.045 | 6.130 5.880 0.000 HAk
&_Can Perform Simple Subtraction 15.846 | 2.826 5.610 0.000 ki
Parents Help with Math 34.007 | 7.342 4.630 0.000 HHE
Learning Strongly Affected by COVID-19 | -27.264 | 4.652 -5.860 0.000 ol
Engaged in Early Numeracy Before
School 17.915 | 3.450 5.190 0.000 HHH
High Socioeconomic Status 77.504 | 16.819 | 4.610 0.000 HAE
Medium Socioeconomic Status 50.022 | 10.457 | 4.780 0.000 HEE
Parents Have Higher Education -11.517 | 2.501 -4.600 0.000 HAE
Attended Early Childhood Education 18.142 | 3.493 5.190 0.000 HEE
% of Students from Socioeconomically
Disadvantaged Backgrounds -18.409 | 7.302 -2.520 0.012 HE
School Located in a Rural Area 44.371 11.310 | 3.920 0.000 o
School Located in a Small Town or Vil-
lage 0.586 9.128 0.060 0.949
— Internet Access at School 12.567 | 9.937 1.260 0.206
j_; Lack of Instructional Space 5.733 7.566 0.760 0.449
'S Lack of Trained ICT Staff -11.022 | 9.068 -1.220 0.224
d Lack of Learning Support for Mathemat-
ics 9.054 8.200 1.100 0.269
Parental Involvement in Learning 11.206 | 29.756 0.380 0.706
School members share a common vision 5.583 7.563 0.740 0.460
High Frequency of Student Tardiness -12.789 | 11.055 -1.160 0.247
High Frequency of Student Absenteeism 8.172 10.038 | 0.810 0416
High Frequency of Teacher Tardiness -4.007 12.482 -0.320 0.748
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High Frequency of Teacher Absenteeism | -15.099 | 11.938 | -1.260 0.206
Students Can Count to 100 -1.123 13.118 -0.090 0.932
Students Can Write Numbers 10.920 | 8.507 1.280 0.199
Students Can Perform Simple Addition 6.511 18.556 0.350 0.726
Students Can Perform Simple Subtraction | -15.125 | 21.978 -0.690 0.491
School Closed for 1 Month (2019-2020) -4.872 14.072 -0.350 0.729
School Closed for 1 Month (2020-2021) 7.013 8.475 0.830 0.408
School Closed for 1 Month (2021-2022) -4.989 11.488 -0.430 0.664
School Closed for 1 Month (2022-2023) 8.579 14.182 0.600 0.545
Constant 613.56 | 99.435 | 6.170 0.000 HEE
*#% p< 01, ** p<.05, * p<.1

Source: According to the author, based on TIMSS 2023 data

The results from the final multilevel model confirm a strong overall fit, with a
Wald chi-square statistic of 1480.2 (p < 0.000), indicating that the full set of explana-
tory variables significantly improves the model over the null. Furthermore, the likeli-
hood-ratio test comparing the multilevel specification to a standard linear model
yields a chi-square of 2811.56 (p < 0.001), reinforcing the superiority of the hierar-
chical approach over the OLS model estimated earlier. Compared to the initial OLS
estimation, which did not account for between-school variation or clustered standard
errors, the multilevel framework offers more robust and accurate inference by appro-
priately modeling the data's nested structure.

At the student level, many variables retain strong and statistically significant asso-
ciations with mathematics performance. Foundational competencies, such as the abil-
ity to perform simple addition and subtraction, remain among the most powerful pre-
dictors. In addition, psychosocial and behavioral factors—including enjoyment of
mathematics, liking to solve math problems, school attendance, feeling safe, and a
sense of belonging—continue to show positive and significant effects. Socioeconomic
status and parental help with mathematics also contribute positively to student
achievement. These consistent and robust effects underscore the dominant role that
individual-level characteristics play in shaping learning outcomes.

In contrast, most school-level variables do not show statistically significant effects
in the full model. This likely reflects the fact that many institutional or contextual
factors exert their influence indirectly—by shaping the conditions under which stu-
dents learn—rather than through strong direct effects once individual characteristics
are controlled for. Additionally, the large share of explained variance at the student
level reduces the residual variance available for school-level predictors to capture.
Nevertheless, two school-level variables remain significant: a higher proportion of
socioeconomically disadvantaged students is associated with lower performance,
while attending a rural school is positively associated with achievement, a finding that
may reflect contextual or policy-specific dynamics.

Turning to the key variable of interest, the corrected value for starting school at age
five or younger—derived from the 2SLS estimation and incorporated into the multi-
level framework—now becomes statistically significant, though the coefficient is
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modestly negative. This result suggests that, after accounting for both student- and
school-level heterogeneity, early school entry is associated with a slight decrease in
mathematics performance. Compared to previous models, this finding indicates that
controlling for institutional-level factors reveals a small but robust disadvantage
linked to entering school before the official age.

6 Discussion

This study set out to investigate the relationship between early school entry and stu-
dent performance in mathematics, using data from the 2023 TIMSS assessment for
Moroccan fourth-grade students. The analysis progressed through three sequential
models to account for potential endogeneity and hierarchical data structure: a baseline
Ordinary Least Squares (OLS) model, a two-stage least squares (2SLS) model, and a
multilevel mixed-effects model. The findings reveal both consistent and nuanced
patterns across these stages, shedding light on the roles of individual, contextual, and
institutional factors in shaping academic outcomes.

The OLS results confirm that a wide range of student-level factors are significantly
associated with mathematics achievement. Foundational numeracy skills, attitudes
toward learning, school engagement, and parental support emerge as strong and con-
sistent predictors. However, early entry into primary education at age five appears to
have no statistically significant effect in this baseline model. In contrast, students who
entered school at the official age of six perform significantly better, reinforcing the
pedagogical rationale underpinning Morocco’s national education policy. Yet, the
OLS framework is limited in its ability to rule out the influence of unobserved charac-
teristics that may bias the observed relationship between school entry age and aca-
demic performance.

To address this limitation, a two-stage least squares (2SLS) estimation was imple-
mented, using the month of birth as an instrument for early entry. The theoretical
justification for this instrument lies in its exogeneity and the administrative structure
linking birth month to school eligibility cutoffs. In the 2SLS model, the coefficient on
early entry becomes positive, yet remains statistically insignificant. This consistency
with the OLS result suggests that once endogeneity is corrected using an appropriate
instrument, early school entry still does not show a clear effect on mathematics
achievement in the Moroccan context.

The final model—a multilevel linear regression—extends the analysis by account-
ing for the hierarchical nature of the data and controlling for both student- and school-
level factors. Individual-level variables such as numeracy abilities, school motivation,
attendance, feelings of safety, and socioeconomic background remain strongly associ-
ated with mathematics scores. At the school level, many structural indicators remain
statistically insignificant, while the average socioeconomic composition of the school
emerges as a negative predictor of performance. Interestingly, students in rural
schools show higher achievement in this model, which may reflect regional education
strategies or targeted support programs in rural areas.



652 1. Allali et al.

Of particular importance is the result concerning early school entry at age five.
When modeled using the corrected 2SLS values within the multilevel framework,
early entry becomes statistically significant but is associated with a small negative
effect on mathematics achievement. This finding suggests that, once both student-
level characteristics and school-level heterogeneity are taken into account, entering
school before the official age may not offer an academic advantage—and may, in fact,
be slightly detrimental. This reinforces the rationale behind Morocco’s current entry
age policy, which sets six years as the official starting point for primary education.
The result highlights the importance of aligning school entry with students’ develop-
mental readiness and institutional preparedness, supporting the broader national vi-
sion for structured and equitable access to learning.

7 Conclusion

This study examined the impact of early school entry on mathematics achievement
among Moroccan fourth-grade students, using a sequential estimation approach that
included OLS regression, instrumental variable (2SLS) techniques, and multilevel
modeling. The results consistently underscore the importance of student-level fac-
tors—such as numeracy skills, learning attitudes, attendance, and family support—in
shaping academic performance. Importantly, the results reveal that early school entry
at age five or younger does not confer academic advantages; on the contrary, when
accounting for both student and school-level variation, early entry is associated with a
modest but statistically significant negative effect on mathematics scores.

These findings challenge the assumption that earlier school entry leads to academic
advantage. On the contrary, they suggest that many children entering school before
the official age may not be developmentally prepared for the formal learning envi-
ronment, and that this mismatch may hinder their academic progress. As such, the
results provide strong empirical support for Morocco’s current official entry age of
six years, confirming it as a rational and pedagogically sound policy benchmark.

Based on these insights, several proposals can be drawn:

e Reaffirm age six as the standard and appropriate entry point into primary school.
This study confirms that this age aligns well with children’s developmental readi-
ness and leads to more favorable academic outcomes.

e Discourage early entry as a generalized policy strategy. While some children may
succeed with early enrollment under specific conditions, the evidence suggests that
for the broader population, entering school before age six does not yield education-
al benefits—and may, in fact, be detrimental.

o Prioritize the quality of early childhood education. With the recent expansion of
compulsory education starting at age two (Law No. 59.21), efforts should focus not
just on expanding access, but on ensuring age-appropriate teaching practices, well-
trained educators, and nurturing learning environments that can support young
children's developmental needs.

o Establish systems for long-term monitoring and evaluation. As implementation of
the new law progresses, it will be essential to assess whether earlier access to edu-
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cation leads to improved learning outcomes, and under what conditions this may
hold true.

In sum, this study highlights that educational success is not simply a matter of

starting earlier, but of starting right—at the right age, with the right support. Moroc-

co

’s current policy of entry at age six stands as a well-justified and evidence-based

decision, which should remain the foundation of future reforms in primary education.
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