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A B S T R A C T

This study examines whether standardization increases academic performance and reduces achievement in
equalities in primary education. We analyze standardization from a multidimensional perspective, considering 
educational inputs, such as the national curriculum, and outputs, such as central exams.

We use data from the Progress in International Reading Literacy Study (PIRLS) for 2006, 2011, and 2016, 
covering 43 countries and nearly 700,000 fourth-grade students. For each country and year, we construct a novel 
index of curriculum standardization and examine the presence of central exams. Using an innovative two-step 
multilevel meta-regression strategy, we assess the role of standardization in shaping average reading perfor
mance and multiple measures of test score inequality.

Results reveal substantial cross-national differences in standardization practices but no consistent relationship 
between curricular or assessment standardization and reading proficiency or inequality. Although within-country 
temporal variation is limited, findings remain robust across specifications, challenging the assumption that 
standardization alone promotes educational equity or effectiveness in primary education.

1. Introduction

Education systems face the dual challenge of promoting excellence 
while ensuring equity (Brint, 2017). Beyond individual and family 
characteristics, research increasingly highlights how institutional fea
tures shape outcomes and disparities (Skopek et al., 2019; Van de 
Werfhorst & Mijs, 2010). This shift from micro to system-level expla
nations has drawn attention to school autonomy, standardization, 
tracking, teacher quality, and resource allocation as key levers for equity 
and effectiveness (Chiu & Chow, 2015; OECD, 2016).

Within this constellation of institutional features, standardization 
has been particularly prominent in secondary education, where it is 
often linked to various educational outcomes (Almendinger, 1989; 
Checchi et al., 2014; Van de Werfhorst & Mijs, 2010). Whether similar 
relationships hold in primary education remains unclear. We therefore 
ask: How do curriculum standardization and central examinations vary 
across countries and over time at the primary level? And are higher 
levels of standardization—understood as uniform content and central 
examinations—associated with higher average performance and 

reduced inequality?
We conceptualize standardization as multidimensional, encompass

ing both inputs (nationally prescribed curricula) and outputs (central
ized, uniform assessments; Bishop, 1999). Curriculum standardization 
reflects the extent to which content, goals, and materials are defined 
nationally and applied consistently. Assessment standardization refers 
to the degree to which student performance is evaluated against external 
standards (Bol & Van de Werfhorst, 2013). Central exams cover the 
entire student population and can be implemented at either the national 
or regional level.

Highly standardized systems aim to equalize exposure to content and 
ensure comparability in evaluations, but they also face a familiar tension 
between uniformity and flexibility. Standardization can reduce differ
ences in curricular quality and “level the playing field” (Baker, 2012; 
Stevenson & Baker, 1991), yet rigid frameworks may limit local adap
tation, differentiation, and innovation, potentially amplifying in
equalities (Remillard, 2005; Zhao et al., 2023). These tensions mirror 
broader debates about the equity–efficiency trade-off in education 
(Dubet, 2004; Hanushek & Woessmann, 2006).1 Indeed, a uniformly 
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1 In simple terms, equity refers to the fairness of educational opportunities and outcomes, ensuring that students from different socioeconomic, cultural, or 
geographic backgrounds have comparable chances of success. Efficiency, in contrast, concerns the system’s capacity to maximize overall educational performance, 
often measured through average student achievement, cost-effectiveness, or international competitiveness.
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enforced curriculum can equalize opportunities—especially where 
regional or socioeconomic gaps are large—by giving all students the 
same content and expectations, potentially boosting both equity and 
minimum performance. However, over-standardization can reduce 
flexibility, limiting teachers’ ability to tailor instruction to diverse 
needs; this risks underserving both high achievers and disadvantaged 
students and can ultimately lower overall efficiency.

Two gaps motivate our study. First, comparative work often con
flates or sidelines the distinct dimensions of curriculum and assessment 
standardization, with few studies examining their separate contribu
tions to educational outcomes. Second, we lack longitudinal, cross- 
national evidence on how these dimensions relate to achievement and 
inequality in primary schooling, a period when foundational skills are 
formed and early interventions are most consequential (Alexander et al., 
2007).

We address these gaps using Progress in International Reading Lit
eracy Study (PIRLS) data (2006–2016) on fourth-grade reading literacy. 
We separately conceptualize and measure curriculum standardization 
(inputs) and assessment standardization (outputs), drawing on the 
PIRLS curriculum questionnaires and information on the presence of 
national exams in primary education. This design allows us to assess not 
only whether standardization matters but also which dimen
sion—content or assessment—is more strongly associated with equity 
and performance.

Our contributions are fourfold: (1) we introduce a continuous index 
of curriculum standardization based on the PIRLS curriculum ques
tionnaires, moving beyond binary centralization indicators and consid
ering it alongside the presence of central examinations; (2) we focus on 
primary education, often overlooked in institutional research yet crucial 
for the early equalization of opportunities; (3) we adopt a multi-outcome 
perspective, examining average performance and multiple measures of 
inequality (e.g., socio-economic gradients, percentile gaps); and (4) we 
implement an innovative multilevel meta-regression approach to 
repeated cross-sectional international data, leveraging PIRLS’s hierar
chical structure and within-country changes in standardization levels.

The article proceeds as follows. First, we present the theoretical 
framework and hypotheses, situating our study within prior literature 
and its limitations. Next, we describe the data, variables, and methods. 
We then report descriptive patterns and core model results. Finally, we 
discuss the findings and conclude.

2. Theoretical framework

2.1. Conceptualizing standardization

Standardization is a key institutional feature in education systems 
and has been the focus of extensive theoretical and empirical work. It is 
commonly defined as the extent to which educational inputs and outputs 
are uniform across schools and regions, ensuring that students are 
exposed to similar learning experiences and evaluated according to 
common standards (Allmendinger, 1989; Bishop, 1999). In contrast to 
broader concepts such as centralization—which refers to where de
cisions are made—standardization captures the degree of consistency in 
what is taught and how student performance is assessed (Van de Werf
horst & Mijs, 2010).

Building on these distinctions, scholars have proposed a multidi
mensional approach to standardization encompassing both input stan
dardization (e.g., curriculum, teacher training, instructional materials) 
and output standardization (e.g., central examinations, national as
sessments, uniform evaluation criteria; Bol & Van de Werfhorst, 2013). 
This conceptualization allows for the empirical investigation of how 
specific mechanisms of standardization—rather than broad education 
system types—affect student achievement and educational inequality.

2.2. Why standardization might be beneficial

Curriculum standardization refers to the establishment of a common, 
centrally defined body of knowledge and skills that students are ex
pected to learn. A standardized curriculum can reduce variation in what 
is taught across schools and mitigate the influence of local discretion or 
teacher bias. It fosters instructional coherence and can enhance the 
predictability and transparency of educational expectations, particularly 
for disadvantaged students (Baker, 2012; Stevenson & Baker, 1991).

Assessment standardization, typically implemented through national 
or external exams, reinforces curriculum goals and ensures consistent 
criteria for evaluating student achievement. Central exams reduce 
variation in grading standards, limit teacher discretion, and provide 
more objective signals of student competence (Jürges et al., 2005). 
These features have the potential to increase equity—by ensuring 
comparability across contexts—and accountability, by aligning school 
practices with shared performance expectations (Ayalon & Livneh, 
2013; Van de Werfhorst & Mijs, 2010).

Moreover, standardization may influence inequality through its ef
fects on teacher behavior, instructional practices, and the allocation of 
learning time. Teachers in standardized systems are more likely to align 
their teaching with curriculum objectives and external assessments, 
which can reduce opportunities for informal tracking within classrooms 
and help keep disadvantaged students on pace with their peers (Horn, 
2009; Schmidt & Prawat, 2006).

In sum, following these lines of reasoning, one can expect that more 
standardized curricula and the presence of central exams will be posi
tively associated with mean reading achievement (Hypothesis 1), will 
reduce interindividual variation in student outcomes (Hypothesis 2), 
and will attenuate the strength of the relationship between ascriptive 
characteristics (e.g., gender, socioeconomic background) and achieve
ment (Hypothesis 3).

2.3. Empirical literature review

Empirical research generally supports the idea that stand
ardization—at least in secondary education—can promote educational 
equality without necessarily compromising performance. A key early 
study by Gamoran (1996) on the Scottish education system found that 
aligning school curricula with national exams in secondary education 
reduced the impact of socioeconomic status on student achievement and 
increased homogeneity in school-level performance. Similarly, Montt 
(2011), using PISA data on 15-year-old students, showed that countries 
with more standardized curricula and assessments in upper secondary 
education tend to display lower levels of inequality in student 
achievement, particularly among low-performing students.

Evidence from PISA further suggests that curriculum and assessment 
standardization are associated with narrower socioeconomic gradients 
and higher overall achievement (Bishop, 1997, 1999; Bol & Van de 
Werfhorst, 2013). Countries such as Finland and Canada, which 
combine a national curriculum with comprehensive assessment systems 
and strong teacher support, often score highly in both equity and per
formance, although they also have many other societal and school-level 
characteristics that may foster educational achievement and reduce 
inequalities.

Some evidence also suggests that standardization in secondary edu
cation contributes to reducing gender inequalities, particularly in STEM 
fields. By limiting variation in exposure to content and grading, stan
dardized curricula and exams can reduce gendered patterns of subject 
choice and performance (Ayalon & Livneh, 2013; Han & Buchmann, 
2016). However, the robustness of positive effects from central exami
nations, based on cross-sectional international survey data, has been 
questioned due to the likely presence of important unobserved variables 
at the country level (Jürges & Schneider, 2004).

N. Vigna et al.                                                                                                                                                                                                                                   Studies in Educational Evaluation 88 (2026) 101570 

2 



2.4. Limitations of existing research

Despite the breadth of research on standardization, several limita
tions remain. First, most existing studies are cross-sectional and do not 
account for longitudinal dynamics or changes over time. This limits the 
ability to determine whether the association between standardization 
and national-level achievement outcomes reflects a causal effect or is 
instead driven by other unobserved country characteristics (Van de 
Werfhorst & Mijs, 2010). As Jürges et al. (2005) point out, we must 
consider the possibility that countries or federal states with central ex
aminations place greater importance on education and academic 
achievement. In this case, both high average student achievement and 
the presence of central examinations might simply reflect the higher 
value placed on education by the electorate in these states or regions.

Second, most empirical studies have focused on secondary education 
and subjects such as mathematics and science, where performance gaps 
are more pronounced. Far less attention has been paid to early education 
and literacy, even though inequalities that emerge during the primary 
school years often compound over time and shape subsequent educa
tional trajectories (Kulic et al., 2019).

3. Analytical strategy

3.1. Data sources

We used data from the PIRLS, a repeated cross-sectional survey 
conducted every five years by the International Association for the 
Evaluation of Educational Achievement (IEA). PIRLS aims to assess the 
reading literacy of fourth-grade students worldwide. In particular, we 
focused on the 2006, 2011, and 2016 waves, due to the availability and 
consistency of key information on both student achievement and 
curricular features across these cycles. These three waves provide the 
most comparable data in terms of assessment design, background 
questionnaires, and curriculum indicators, enabling robust longitudinal 
and cross-national analyses.

PIRLS employs a two-stage stratified cluster sampling design. In the 
first stage, schools are randomly selected with probabilities proportional 
to size within defined strata (e.g., regions or school types). In the second 
stage, intact fourth-grade classrooms are randomly selected within each 
sampled school, and all students in the selected class are eligible to 
participate. Sampling weights are provided at each level to ensure na
tional representativeness and adjust for differential participation. PIRLS 
test scores capture students’ reading literacy performance, assessed 
through reading passages and comprehension questions designed to 
evaluate skills in retrieving, interpreting, and critically reflecting on 
written texts.

The full sample comprises about 680,000 students across 122 
country-year units from 47 countries that participated in at least two of 
the three waves. Table A1 in Appendix A reports the total available 
observations by country and year. For the multivariate analyses, to 
avoid non-representative samples due to excessive missingness, we 
retained 89 country-year units (≈430,000 students). We estimated 
models only for country-year samples with less than 30 % missing data 
on key individual variables, applying this threshold at the country-year 
level. Table A2 in Appendix A details the proportion of missing values 
for the individual variables and indicates which country-year samples 
were dropped.

Reading achievement is estimated under a matrix-sampling design: 
Each student answers only a subset of items, and proficiency is inferred 
using an item-response model. To reflect measurement uncertainty, 
PIRLS supplies five plausible values per student—multiple imputations 
of latent reading proficiency—which are analyzed in parallel and com
bined following PIRLS guidelines. Individual scores range from about 5 
to about 830 points, with most students scoring between 300 (5th 
percentile) and 650 (95th percentile). The score scale was established in 
2001 and maintains comparability of results across educational systems 

and over time.
We relied on data from several sources. First, the individual-level 

data include reading test scores (plausible values), student background 
characteristics (gender, language spoken at home), and responses to the 
home questionnaire completed by parents (parental education). Second, 
country-level data are drawn from the PIRLS curriculum questionnaires 
completed by national research coordinators. We also supplemented 
these data with additional time-varying contextual indicators, such as 
economic development and educational spending, derived from external 
sources (see below).

3.2. Variables and operationalization

The study investigated three types of educational outcomes: (a) 
average achievement (effectiveness), (b) interindividual inequality, and 
(c) group-based inequality. 

(a) Average achievement was measured by the mean reading score, 
based on the five plausible values provided by PIRLS.

(b) Interindividual inequality was captured by two measures: the 
interquartile range, calculated as the difference between the 75th 
and 25th percentiles of the score distribution; and educational 
poverty, defined as the proportion of students scoring below 400 
points on the reading test. This lowest benchmark, used in PIRLS 
reports on achievement levels, indicates that students can 
retrieve explicitly stated information and make straightforward 
inferences when reading the simplest texts (approximately cor
responding to the bottom 10 % of the international distribution).

(c) Group-based inequality was assessed by calculating average score 
differences between socio-demographic categories, focusing on 
gender (boys vs. girls) and parental education. Parental education 
is a binary variable distinguishing between students with at least 
one tertiary-educated parent (high parental education) and stu
dents with no tertiary-educated parent (low parental education). 
The distribution of these variables in each country and year is 
shown in Table A3 of Appendix A.

We used two key independent variables that capture curriculum 
standardization and central exams. The first is an index of curriculum 
standardization, constructed from the PIRLS national curriculum ques
tionnaires. The index includes five items related to the organization and 
content of the reading curriculum: (1) whether there is a national cur
riculum covering reading instruction; (2) whether reading is treated as a 
separate curriculum area; (3) whether the curriculum includes defined 
goals and objectives; (4) whether it prescribes instructional methods; 
and (5) whether it prescribes instructional materials. Each item is coded 
as 1 (yes), 0.5 (varies), or 0 (no), and the sum is standardized to produce 
a continuous index per country-year.2 Table 1 shows the variables used 
to construct the index, the specific wording of each question, and the 
weight assigned to each response.3

This information originally came from the curriculum datasets pro
vided by PIRLS. However, the original data presented several in
consistencies, mainly due to different interpretations of the questions by 

2 The option “Varies” was primarily used to indicate the existence of state- or 
province-level curricula in federal countries (Canada, Australia, Germany, and 
the United States). If the state or provincial curricula also specified goals and 
objectives, the option “Varies” was likewise chosen for the item on goals and 
objectives.

3 We also explored an alternative index based on factor analysis using pol
ychoric correlations, which is appropriate for categorical items. However, the 
combination of very high inter-item correlations and limited response vari
ability produced near-singular correlation matrices and unstable or indetermi
nate factor solutions across waves. Consequently, we discontinued this 
approach and retained the additive specification.
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national experts and some errors. The data were therefore checked and, 
in some cases, responses were recoded based on the answers provided to 
the open questions in the curriculum questionnaires and/or in the PIRLS 
reports (Martin et al., 2007, Mullis, 2012, Mullis et al., 2017)4.

Second, we included an indicator for the presence of central exam
inations at the primary school level, based on the item “How is the 
implementation of the language/reading curriculum evaluated?” A 
positive response indicating the presence of “national or regional as
sessments” was coded as 1, and the absence of such assessments was 
coded as 0. The variable on the presence of central examinations was 
extensively checked and cleaned using information from the PIRLS 
Encyclopedia (Martin et al., 2007; Mullis, 2012; Mullis et al., 2017). We 
retained positive responses only for examinations administered at the 
national or regional level and covering the entire primary school pop
ulation, rather than a sample.5

Country-level controls were obtained from external sources: share of 
tertiary-educated adults (ages 25–64) in the country (Barro & Lee, 2015; 
Lee & Lee, 2016; data retrieved from Our World in Data, https:// 
ourworldindata.org); Human Development Index (United Nations 
Development Programme, 2024; data retrieved from Our World in Data, 
https://ourworldindata.org); share of public expenditure on education 
(UNESCO Institute for Statistics, 2025; Tanzi and Schuknecht (2000); 
data retrieved from Our World in Data, https://ourworldindata.org); 
Gini coefficient (World Bank Poverty and Inequality Platform, World 
Bank, 2024; data retrieved from Our World in Data, https://ourworldi 
ndata.org); proportion of students enrolled in private schools 
(UNESCO Institute for Statistics 2025.; data retrieved from World Bank 
Open Data, https://data.worldbank.org); and share of the population 
born in another country (United Nations Department of Economic and 
Social Affairs, Population Division, 2024; data retrieved from Our World 
in Data, https://ourworldindata.org).6

3.3. Statistical methods

We adopted a two-step, three-level hierarchical meta-regression 
approach to estimate the relationship between standardization and 
student outcomes. In this strategy, students constitute level 1, country- 
year combinations constitute level 2, and countries constitute level 3. 
This hierarchical structure follows common recommendations in the 
methodological literature on applying multilevel models to repeated 
cross-sectional survey data (Schmidt-Catran & Fairbrother, 2016). All 
analyses were conducted using Stata 19, and the full code is publicly 
available.7

In the first step, we estimated country-year–specific measures of 
achievement and inequality. Table 2 summarizes the five educational 
outcomes, their theoretical estimands (quantities of interest), and the 
corresponding empirical estimands, methods, and model formulas 
(Lundberg et al., 2021). Average student achievement is measured as the 
intercept from an empty OLS model predicting student test scores. 
Educational poverty is measured as the probability of being 
low-achieving (score < 400), given by the intercept from an empty 
linear probability model. Achievement dispersion is captured by the 
interquartile range, calculated as the difference between the intercepts 
from two intercept-only quantile regressions at the 0.75 and 0.25 
quantiles. Group-based inequalities are estimated using regressions of 
individual test scores on socio-demographic dummies; specifically, the 
gender gap and parental education gap are represented by the co
efficients on the female and tertiary-educated-parent indicators, 
respectively.

We ran these individual-level regressions separately for each 
country-year. To account for the complex survey design, the estimates 
were computed using the five plausible values of test scores and were 
combined. Standard errors were clustered at the school level to account 
for potential intra-class correlation of residuals among students within 
the same school. This approach provided correct standard error esti
mates under clustered sampling without explicitly modelling school- 
level effects (Angrist & Pischke, 2009; Cameron & Miller, 2015). 
Finally, we applied country-level weights to adjust the sample to reflect 
population figures.8

In the second step, the parameters estimated in step one (e.g., 
average achievement, inequality measures, and group gaps) were 
treated as dependent variables in multilevel meta-regression (MMR) 
models (Thompson et al., 2001). MMR is an extension of 
meta-regression techniques in which effect sizes (our step-one parame
ters, constituting level 2) are nested within a higher grouping variable 
(country, level 3), and may therefore be correlated. Dependencies 
among the estimated parameters within the same country were 
accounted for by including random effects at the country level. In this 

Table 1 
The items used to build the indexes of curriculum standardization and curriculum evaluation (NB: the specific wording of the questions may vary across years).

INDEX OF CURRICULUM STANDARDIZATION

Does your country have a national curriculum that covers reading instruction at the fourth grade of primary/elementary school? Yes= 1, Varies= 0.5, No= 0
How is reading addressed in the curriculum? Reading is presented a separate curriculum area? Yes= 1, Varies= 0.5, No= 0
What does the language/reading curriculum prescribe? Goals and objectives Yes= 1, Varies= 0.5, No= 0
What does … prescribe? lnstructional processes or methods Yes= 1, Varies= 0.5, No= 0
What does … prescribe? Materials (e.g., textbooks, instructional materials) Yes= 1, Varies= 0.5, No= 0

4 We focused on four main types of doubtful cases: (1) logical contradictions 
(i.e., cases where the response to the first item indicated that no national cur
riculum existed, but one or more follow-up items on curriculum content were 
coded as 1 or 0.5); (2) federal states, (i.e., countries where educational policy 
varies across subnational entities, such as Germany, Canada, the United States, 
Australia, and Belgium); (3) countries with responses coded as “Varies” for one 
or more items, prompting verification of whether this was appropriate given the 
national policy context; and (4) countries where the index varied in one di
rection at the beginning of the study period and then shifted in the opposite 
direction later. The complete list of changes made, as well as the compiled 
dataset, is provided in Appendix B.

5 The cleaning process particularly targeted countries that reported incon
sistent responses across different years, in order to verify whether the observed 
variation reflected actual policy changes or resulted from coding errors. Several 
entries were corrected. A detailed description of the cleaning procedure and the 
list of revisions are provided in Appendix C.

6 Importantly, because these data are available only at the country level in 
international databases, Flemish Belgium and French Belgium were both 
assigned values for Belgium. Similarly, England and Northern Ireland were 
assigned UK values. If data were missing for a country in a particular year, they 
were imputed using linear interpolation and extrapolation. However, some 
countries lacked data for certain variables in all years and could not be included 
in the analysis. This applies to Azerbaijan, Chinese Taipei, Georgia, Hong Kong, 
Oman, Quatar, Saudi Arabia and Singapore.

7 The full Stata code is available at: https://osf.io/qs27c/overview? 
view_only=cfc3b140aa1947329ad67c56a148491e

8 We used the user-written -pv- command in Stata, specifically designed to 
handle the complex structure of large-scale international assessment datasets 
like PIRLS, including plausible values, sampling weights, and stratified multi- 
stage designs. Weights could not be applied in the first set of the analysis 
based on the interquartile regression because the Stata command iqreg, which 
we used to estimate the interquartile range in the complex setting of multiple 
plausible values, does not support any weighting option.
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second step, the within-country-year sampling error from step one en
ters as a known level-1 variance, that is, Var(ecy) = V̂ar(θ̂cy). Conse
quently, observations are inverse-variance weighted, giving more 
weight to more precise first-step estimates (Cameron & Miller, 2015; 
StataCorp, 2025). With random effects, weights reflect the sum of the 
known sampling variance and the estimated between-group variance 
component(s), as in standard meta-analysis.

The key predictors in this second step are the curriculum standard
ization index and the dummy variable indicating the presence of central 
exams in primary education. The second-step model is expressed as 
follows: 

θ̂cy = β0 + β1Stand_Indexcy + β2Central_Examscy+uc + ucy + ε̂scy 

where θ̂cy represents the estimated parameters from the first step of the 
analysis. Stand_indexcy and Central Examscy are the main time-varying 
macro-level predictors of interest, capturing curriculum standardiza
tion and the presence of central exams, respectively. They are included 
at the second level of the model, as they vary by country-year; ucy is the 
country-year level random intercept (level 2), uc is country-level random 
intercept (level 3), ε̂scy is the residual error term derived from the first- 
step estimates.

In a second specification (Model 2), we included country-level, time- 
varying control variables obtained from external sources, as described in 
the variables section. In a third specification (Model 3), we added 
country fixed effects to Model 2. This model introduces a full set of 
country dummies, thereby controlling for all time-invariant, country- 
specific unobserved factors. Consequently, the estimated associations 
between policy variables and outcomes rely solely on within-country 
changes over time, which helps mitigate omitted-variable bias due to 
stable national characteristics. Unlike random intercept models, which 
exploit both within- and between-country variation and treat country 
effects as random, fixed-effects models remove all between-country 
variation by design.

Finally, as a robustness check, we replicated the analysis on a 
restricted sample of Western countries to enhance institutional 
comparability.

4. Empirical findings

4.1. Descriptive trends: mean achievements and achievement inequalities 
in reading

Fig. 1 shows the trends of our outcomes of interest—various in
dicators of achievement levels and inequality—in the sample of coun
tries examined (see Table A4 and Table A5 in Appendix A for the 

complete list of estimated statistics for the full sample and by countries). 
To avoid biases due to an unbalanced sample over time, these trends 
were estimated using data only from the 28 countries available across 
the entire study period.

Average reading scores increased slightly, from 512 points in 
2006–527 points in 2016. Score dispersion remained fairly stable over 
time, around 100 points, while the proportion of children scoring below 
400 points decreased from 12 % in 2006 to 9 % in 2016. This bench
mark, the lowest used in PIRLS reports on achievement levels, indicates 
that students can retrieve explicitly stated information and make 
straightforward inferences when reading the simplest texts.

The score advantage for children with at least one parent with ter
tiary education remained relatively stable (46 points in 2006, 43 in 
2011, and 46 in 2016), while the female advantage increased slightly, 
from 13 points in 2006 to 14 points in 2016.

However, these overall trends, computed on pooled data, mask 
substantial heterogeneity between countries in both performance and 
inequalities. The average score fell below 400 points in several coun
tries, such as South Africa, Kuwait, and Qatar in 2006, and Morocco in 
2011 and 2016, while it exceeded 570 points in Singapore and Russia in 
2016. Trends also varied considerably across countries: For example, the 
average score decreased by 22 points in Flemish Belgium between 2006 
and 2016, but increased by 20 points in Slovenia.

Inequalities likewise show substantial variation. The advantage of 
students with at least one parent with tertiary education was 76 points in 
Indonesia in 2006, decreasing to 56 points in 2011, whereas it was only 
54 points in Bulgaria in 2006 and increased to 60 points in 2016.

While many institutional and cultural factors could explain the dif
ferences in levels and trends between countries, one hypothesis is that 
these may be at least partly related to variation in the standardization of 
the education system. In the main analysis, we therefore test whether 
differences in score inequality across countries can be understood in 
terms of varying levels of standardization, specifically considering cur
riculum standardization and the presence of central exams.

4.2. Curriculum standardization and central exams in primary education

We next provide a comprehensive mapping of variation in curricu
lum standardization and the presence of central exams across countries 
and over time. As described above, the curriculum standardization index 
reflects both the existence of a standardized reading curriculum in a 
given year and the degree of specificity it entails. Fig. 2 presents the 
values of the curriculum standardization index (ranging from − 2.9 to 
1.9, after standardization) for each country and year.

Our analyses can rely on consistent variation over time, as the level 
of curriculum standardization changes in 33 of the 47 countries during 

Table 2 
First-step estimation: outcomes, estimands, methods, and formulas.

Educational 
outcome

Theoretical estimand Method Equation/Formula Empirical estimand

Effectiveness
Average 

achievement
Mean literacy test score (T) OLS linear 

regression
Tscy = β0,cy + εscy Intercept from empty model: 

β̂0,cy = Tcy

Interindividual inequality
Educational 

poverty
Probability of being low achiever (L) Linear probability 

model
Lscy = π0,cy + uscy Intercept from empty model: 

π̂0,cy = Lcy

Achievement 
dispersion

Interquartile range in test scores (IQR) Interquartile range 
regression

Q0.75
(
Tscy

⃒
⃒c, y

)
= α0.75,cy ; Q0.25(Tscy∣c,y) =

α0.25,cy

Intercept from empty model: 
ÎQRcy = α̂0.75,cy − α̂0.25,cy

Group-based inequality
Gender inequality Gender gap in test scores OLS linear 

regression
T = β0cy + β1cyGenderscy +

β2cyParentalEdscy + β3cyLanguageHomescy +

εscy

Regression coefficient of female 
dummy: β1cy

SES inequality Gap in test scores between students with at 
least one tertiary educated parent and the 

others

OLS linear 
regression

Regression coefficient of parental 
tertiary education dummy: β2cy

Note: s = student, c=country, y = year.
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Fig. 1. Average score and several measures of score inequality in the pulled sample in 2006, 2011, 2016. Note: Only countries available throughout the entire study period 
are included. Each country sample is given the same weighting. 95 % confidence intervals are shown.

Fig. 2. The index of curriculum standardization in each country and year (2006, 2011, 2016).
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the period studied. About half of the variance in the index occurs within 
countries, reducing the risk that only a small fraction of the total vari
ation is captured over time.9 At the start of the study period, a cluster of 
countries—particularly in Western Europe (e.g., Germany, France, and 
England) and North America (e.g., Canada, the United States)—exhibi
ted relatively low levels of curriculum standardization. In contrast, East 
Asian and post-Soviet countries (e.g., Chinese Taipei, Singapore, Geor
gia, and Azerbaijan) consistently displayed higher levels across all three 
survey waves. Over time, some countries—such as Israel, Qatar, and 
South Africa—notably increased their standardization index by 2016, 
suggesting ongoing reforms to centralize and align curriculum content. 
Conversely, other nations—such as Sweden, Lithuania, and Aus
tria—showed reversals or declines, possibly reflecting decentralization 
or greater curricular flexibility. Overall, while most countries maintain 
relatively stable levels over time, these trends highlight the persistence 
of regional models of curriculum governance and the limited conver
gence in primary education policy across countries.

Moving to the second variable capturing output standardization, 
Fig. 3 shows the presence or absence of central exams in each country 
and year. Across the 2006–2016 PIRLS cycles, central examinations in 
primary education exhibit moderate cross-national variation and limited 
temporal change. Indeed, only 9 of the 47 countries studied altered their 
status over time. Nevertheless, 46 % of the variance in this variable 
occurs at the within-country level (see Figure A2 in Appendix A for a 
visualization of the total and residual distribution once country fixed 
effects are absorbed).

Several educational systems introduced such exams during this 
period, reflecting ongoing institutional adjustments and policy reforms. 
For example, the Slovak Republic did not have national assessments at 
the primary level in 2006 or 2011 but implemented them by 2016. The 
French-speaking community of Belgium also introduced central exams 
between 2006 and 2011, aligning with broader efforts to strengthen 

national curriculum oversight. These changes indicate a modest 
expansion of standardized assessment tools in primary education in 
some contexts. Only South Africa moved away from central exams be
tween 2011 and 2016, as the national examinations introduced in 2010 
were suspended after 2015.

Geographically, the use of central exams varies considerably. In 
Western Europe, countries such as France, Ireland, and England had 
already introduced standardized assessments at the primary level by 
2006, while others, including Italy and the French-speaking part of 
Belgium, introduced them later. Some countries, such as Austria and the 
Flemish part of Belgium, never used them. The Nordic countries—Fin
land, Sweden, and Norway—maintained central exams throughout the 
study period. In Eastern Europe and the post-Soviet region, Slovenia and 
Bulgaria consistently implemented central exams. However, many other 
countries in this area—such as Lithuania, Georgia, Poland, Romania, 
and the Czech Republic—reported no central exams in any wave. In the 
Middle East and North Africa, central exams are prevalent, with coun
tries such as Qatar, Saudi Arabia, and Iran reporting them consistently. 
In East Asia, high-performing systems such as Singapore, Chinese Taipei, 
and Hong Kong SAR consistently employed central assessments, 
reflecting broader trends of curriculum coherence and national moni
toring. In Anglophone countries, central exams are also common, being 
implemented throughout the study period in England, Canada, 
Australia, and the United States.

Taken together, these patterns reflect both continuity and ongoing 
reform dynamics. While central exams are increasingly a common 
feature of primary education systems worldwide, their implementation 
is neither universal nor static. Interestingly, when considered jointly, the 
two dimensions of input and output standardization are only moderately 
correlated. Fig. 4 presents a strip plot showing the distribution of 
countries (dots) across the two dimensions of standardization for the 
three years included in the analysis.

While both curriculum standardization (input) and the use of central 
examinations (output) are often viewed as complementary aspects of 
educational standardization, their empirical relationship is only mod
erate. In other words, countries that adopt a centralized and prescriptive 
national curriculum do not necessarily implement centralized assess
ments, and vice versa. This observation underscores the institutional 
decoupling that can occur between the formal specification of what 
should be taught and the mechanisms used to evaluate what students 
have learned. Some countries pursue curriculum coherence without 
central exams, relying instead on teacher- or school-level assessments to 
monitor student progress. Conversely, others implement national as
sessments without a fully prescriptive curriculum, using standardized 
testing primarily for system monitoring or accountability rather than to 
enforce curricular uniformity.

4.3. Effects of curriculum standardization and central exams on student 
achievement and inequality

We now examine the effects of curriculum standardization and the 
presence of central exams on both average achievement and achieve
ment inequality. As outlined in the methods section, we employed 
multilevel meta-regression techniques to estimate the relationship be
tween our measures of input and output standardization and a set of 
outcome indicators—capturing effectiveness and inequality—calculated 
at the country-year level. Figs. 5–7 show the results of this analysis. For 
each outcome, we estimated three models of increasing restrictiveness. 
The green coefficient corresponds to a random intercept model that le
verages both between-country and within-country variation. The black 
coefficient reflects a random intercept model that additionally includes 
macro-level control variables—namely, the Human Development Index, 
the Gini coefficient, public expenditure on education, the proportion of 
students enrolled in private schools, and the share of non-native pop
ulation—to account for time-varying structural differences across 
countries. Finally, the orange coefficient is derived from a model with 

Fig. 3. The presence of central exams in primary education across countries 
and years (2006, 2011, 2016).

9 See Figure A1 in Appendix A for a visualization of the total and within- 
country (residual) distribution of the curriculum standardization index after 
accounting for country fixed effects.
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country fixed effects, which isolates within-country variation over time 
by controlling for all time-invariant country characteristics.

The first column of Fig. 5 shows the estimated association between 
the index of curriculum standardization and average reading test scores. 
In the first model specification, curriculum standardization appears 
slightly positively correlated with average scores. However, this corre
lation disappears when time-varying macro-level control variables are 
included, suggesting that it was driven by other country-level factors 
shaping differences in students’ scores across countries. This null result 
is even clearer in the third model, with the fixed-effects specifica
tion—which relies solely on within-country changes over time
—reinforcing that shifts in curriculum standardization within a country 
are not systematically associated with changes in average reading per
formance. Taken together, these results indicate that, at least at the 
primary level and over the period analyzed, curriculum standardization 
does not appear to enhance or hinder overall reading achievement.

We next examine the association between curriculum standardiza
tion and achievement inequality, using multiple indicators as shown in 

Fig. 5. The second column focuses on educational poverty, defined as the 
proportion of students scoring below 400 points on the PIRLS reading 
assessment. Results from the first model specification—the random 
intercept model—suggest a negative correlation between curriculum 
standardization and the prevalence of low achievement. However, this 
association disappears when country-level control variables (black co
efficient) or fixed effects (orange coefficient) are included. Both of these 
more restrictive specifications indicate that no statistically significant or 
substantially relevant relationship exists between curriculum standard
ization and educational poverty in primary education.

We then examine interindividual inequalities, measured by the 
interquartile range of scores (third column). All model specifications 
indicate a non-significant association between curriculum standardiza
tion and the interquartile range of test scores.

The last two columns examine group-based inequalities, defined by 
gender (fourth column) and parental education (fifth column). We again 
find no meaningful association between the curriculum standardization 
index and the score gap between male and female students, nor any 

Fig. 4. Co-variation between central examinations (x-axis; 0 =no, 1 =yes) and the curriculum standardization index (y-axis). Note: Blue hollow circles are country–year 
observations (2006/2011/2016; x-positions jittered). Red dots show the pooled mean of the index for systems without/with central exams; whiskers indicate 
95 % CIs.

Fig. 5. Results from the meta multilevel models: coefficients (and 95 % confidence intervals) showing the relationship between the index of curriculum stan
dardization and several indicators of achievement and achievement inequality across three model specifications.
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significant association with the score gap between students with at least 
one parent with tertiary education and those without (Model 3).

Fig. 6 presents the results of the meta-multilevel models, with the 
presence of central examinations in primary schools as a predictor of 
average performance levels and educational inequality across countries 
and years. The random-intercept models suggest that central examina
tions are associated with higher average test scores and a lower pro
portion of low-achieving students, consistent with previous literature 
indicating that introducing centralized exams can improve learning 

outcomes (Bishop, 1997, 1999; Bol & Van de Werfhorst, 2013). How
ever, this initial association does not hold in more restrictive model 
specifications: once country-level control variables are included, the 
relationship between central examinations and both average test scores 
and educational poverty disappears.

Interestingly, only the interquartile range of scores remains signifi
cantly associated with the presence of central examinations when 
country-level controls are included, indicating a potential increase in 
score variability. However, this association becomes non-significant 

Fig. 6. Results from the meta multilevel models: coefficients (and 95 % confidence intervals) showing the relationship between the presence of central exams and 
several indicators of achievement and achievement inequality across three model specifications.

Fig. 7. Results from the meta multilevel models: coefficients (and 95 % confidence intervals) showing the relationship between the index of curriculum stan
dardization and central exams, on one side, and several indicators of score inequalities, on the other, among Western countries only.
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once country fixed effects are introduced, suggesting that it may still be 
driven by unobserved, country-specific factors. Overall, these findings 
provide little evidence that central examinations reduce learning in
equalities; if anything, they could be linked to greater disparities in 
student performance.

Regarding group-based inequalities, none of the model specifications 
show a significant effect of central examinations on achievement gaps 
between male and female students or between students with at least one 
university-educated parent and the others. Similarly, both the random- 
intercept model and the specification with country-level controls 
reveal no significant association with performance differences by 
parental education. Overall, the evidence suggests that central exami
nations are unlikely to be an effective tool for reducing learning 
inequalities.

4.4. Robustness checks

As a robustness check, we repeated the analyses on a restricted 
sample including only Western countries. This approach helps mitigate 
concerns about unobserved heterogeneity arising from large cross- 
national differences in educational systems, political institutions, and 
cultural norms. By focusing on a more institutionally and culturally 
homogeneous subset of countries, we reduce the risk of conflating the 
effects of curriculum standardization with broader structural or 
contextual disparities, thereby strengthening the internal validity of our 
findings.

The results, shown in Fig. 7, provide even clearer evidence against a 
negative relationship between standardization and literacy inequality. 
Across all model specifications, we find no indication that either the 
curriculum standardization index or the presence of central examina
tions significantly affects reading achievement levels or inequality 
measures.

As a further robustness check, we examined the relationship between 
the two country-level predictors and another measure of achievement 
inequality: between-school inequality, net of individual-level charac
teristics. The rationale is that greater standardization could lead to more 
consistent teaching practices and learning experiences across schools. 
Between-school inequality was operationalized using the interclass 
correlation coefficient, which measures the proportion of total score 
variance in a country in a given year that is attributable to differences 
between schools. The results of this supplementary analysis are reported 
in Figure A3 of Appendix A. These results confirm the absence of a 
significant relationship between either the level of curriculum stan
dardization or the presence of central exams and learning inequality.

Finally, we analyzed the association between achievement inequality 
and the individual items within the curriculum standardization index 
that exhibited the most change over time. Figure A4 in Appendix A 
shows the standard deviation of each item and its values for every 
country and year. Three items displayed greater variation both between 
and within countries compared to the others: whether reading instruc
tion constitutes a separate curriculum area (item 2); whether teaching 
methods and procedures are prescribed (item 4); and whether materials 
are prescribed (item 5). We therefore reproduced the main analyses 
using these items as predictors, with results shown in Figure A5 of Ap
pendix A. These analyses confirm that higher standardization is not 
associated with improvements in average scores or reductions in score 
inequality. In fact, the only statistically significant findings indicate 
slightly larger inequalities between genders and between parental edu
cation groups when materials are chosen nationally. However, this 
result is based on a single item and should not be overinterpreted. 
Overall, these supplementary analyses are highly consistent with those 
obtained using the overall index, further reinforcing the robustness of 
our findings.

5. Discussion and conclusions

The standardization of educational systems has been widely dis
cussed as a potential lever for improving both the effectiveness and 
equity of schooling. Rooted in theories of institutional regulation and 
accountability, standardization is often viewed as a way to reduce dis
parities in educational experiences by ensuring that all students are 
exposed to similar curricula and evaluated using common benchmarks 
(Allmendinger, 1989; Van de Werfhorst & Mijs, 2010). While much of 
the empirical literature has focused on secondary education—particu
larly in relation to tracking, national examinations, and labor market 
outcomes—less is known about how standardization operates in the 
earlier stages of schooling.

This study set out to address this gap by examining the extent to 
which standardization of the intended curriculum and the use of central 
examinations are associated with differences in reading achievement 
and educational inequality among fourth-grade students across a broad 
set of countries. Using three waves of PIRLS data (2006, 2011, and 
2016), our research contributes to the literature both substantively and 
methodologically. Substantively, we shift the focus to primary educa
tion, a level often underexamined despite its critical role in shaping 
foundational skills and long-term educational trajectories.

Methodologically, we contribute to the literature by designing and 
implementing a novel two-step multilevel meta-regression strategy for 
repeated-cross-sectional international survey data. This approach offers 
several important advantages. First, it is specifically designed to handle 
the complex multilevel structure of international educational data, in 
which students are nested in schools and observations are repeated 
across multiple country-years. By separating estimation into two stages, 
it accounts for the PIRLS sampling design, the use of plausible values, 
and hierarchical dependencies in the data. Second, it provides a flexible 
framework to estimate diverse outcome measures—including average 
performance, interindividual inequality, and group-based dis
parities—while incorporating appropriate standard errors and weights 
at each stage. Third, and most critically, the use of repeated cross- 
sectional data and country-year variation allows us to exploit within- 
country changes in curriculum standardization and the implementa
tion of central exams. This enables a more credible identification of the 
effects of standardization than conventional cross-sectional designs, 
which are limited in their ability to isolate institutional effects from 
stable country characteristics. By modeling country-year outcomes as a 
function of year-specific measures of standardization, we assess whether 
temporal reforms or shifts in primary school educational standardization 
are systematically associated with changes in both the effectiveness and 
equity of student learning.

Our results offer several insights. First, the analysis reveals sub
stantial cross-national variation and modest but meaningful temporal 
changes, especially in curriculum standardization and, to a lesser extent, 
in the use of central examinations in primary education. Some coun
tries—particularly in East Asia and parts of the Middle East
—consistently exhibit high levels of both input and output 
standardization, whereas others, including many Anglo-Saxon and 
Eastern European countries, maintain lower or mixed levels. Curriculum 
standardization is only slightly more common among countries with 
centralized education governance, although notable exceptions exist. 
Central examinations at the primary level, by contrast, are more wide
spread and show limited temporal fluctuations: Several countries 
introduce them during the observation period, while only one (South 
Africa) suspends them. Although curriculum standardization and central 
examinations are often conceptualized as complementary dimensions of 
educational governance, our findings reveal only a moderate empirical 
correlation between the two. This indicates that countries may adopt 
prescriptive national curricula without implementing centralized as
sessments, or vice versa. This pattern reflects a degree of institutional 
decoupling between the formal definition of instructional content and 
the mechanisms used to evaluate student learning.
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Despite meaningful cross-country and over-time variation, we find 
no consistent association between either form of stand
ardization—curricular or assessment-based—and reading achievement 
levels or inequality at the primary level. The apparent positive effects of 
standardization, namely higher average student performance and 
reduced educational poverty observed in the random-intercept models, 
do not hold once more refined specifications are applied that account for 
other differences between countries, such as general levels of inequality 
and public expenditure on education. This result does not align with 
parts of the secondary-education literature, where standardization is 
often linked to higher average performance (e.g., Bol & Van de Werf
horst, 2013; Gamoran, 1996; Montt, 2011). By contrast, evidence on 
whether—and which—forms of standardization reduce achievement 
disparities is mixed even at the secondary level (Checchi et al., 2014). In 
line with prior critiques, claims about the benefits of standardization 
often rely on non-causal designs, which makes their apparent effec
tiveness easy to overstate without rigorous identification strategies 
(Jürges & Schneider, 2004).

The absence of a consistent and statistically significant effect be
tween curriculum standardization or the presence of central exams, on 
one side, and student outcomes in PIRLS, on the other, requires careful 
interpretation. In the introduction, we anticipated that both forms of 
standardization might bring benefits but also involve trade-offs. A cen
trally defined curriculum may reduce teachers’ ability to adapt content 
to local contexts or student needs, potentially disadvantaging those who 
do not fit the “standard” student profile (Remillard, 2005; Zhao et al., 
2023). Similarly, central examinations can focus teaching too narrowly 
on tested content, limit pedagogical creativity, and place pressure on 
students and teachers alike. Moreover, if not carefully designed, they 
may reflect cultural or linguistic biases that unintentionally disadvan
tage minority or lower-income students (Hopmann et al., 2007; Looney, 
2009).

Several factors—both empirical and theoretical—could help explain 
these null results. First, there may simply be limited cross-national 
variation in primary-level standardization. Many education systems 
already exhibit a high degree of standardization in primary education at 
the beginning of the studied period, especially in terms of national 
curricula. This narrow range of variation across countries may limit our 
ability to detect effects. When nearly all systems prescribe a core reading 
curriculum and administer national assessments at the primary level, the 
absence of a “low-standardization” reference group may obscure asso
ciations with outcomes.

A second, related explanation concerns possible threshold or 
nonlinear effects: It is plausible that standardization influences out
comes only once it exceeds a certain level of implementation or salience. 
Minor changes in curriculum coherence or superficial national assess
ments may be insufficient to shift teaching practices or student learning. 
If countries differ only marginally in their degree of standardization, or 
if reforms are recent or partial, the effect sizes may remain undetectable 
in aggregate models.

Third, central exams in primary education may simply have low 
salience. In contrast to secondary education, primary-level central 
exams are often formative rather than high-stakes. They may exist as 
part of a national evaluation system but typically do not carry conse
quences for students, teachers, or schools, except in some early-tracking 
countries (Blossfeld et al., 2016). As a result, they may lack the moti
vational and accountability mechanisms that make them more impactful 
in later stages of schooling (e.g., selection into tracks or school types), 
thereby diluting their measurable effects on achievement or equity.

Mismatch between the intended and implemented curriculum could 
be a fourth reason behind the null effects. PIRLS measures the intended 
curriculum (i.e., what policymakers prescribe), but this may not reflect 
what is actually taught and learned in classrooms (Schmidt & Prawat, 
2006). Implementation gaps—driven by local school autonomy, teacher 
discretion, or resource disparities—can weaken the relationship be
tween formal curriculum standardization and student competencies. 

This “curriculum misalignment” is particularly relevant in large or 
decentralized systems, where national policies may not translate into 
uniform classroom practices (Klieme et al., 2009).

Overall, it could be that early education outcomes are driven by 
other mechanisms. In primary education, teacher quality, early child
hood education, the family literacy environment, and instructional time 
may play a more direct role in shaping reading competencies and 
inequality than structural institutional features like standardization. 
Some literature also argues that institutional features of educational 
systems may be more consequential for mathematics than for reading, 
especially in the early years, since reading competencies are learned 
widely outside school and are more closely tied to the home 
environment.

It is also possible that the potential beneficial effects of standardi
zation emerge more strongly later in the educational trajectory, when 
curriculum differentiation, tracking, and exam stakes become more 
salient. Lagged effects and the short observation window could also help 
explain the limited effects of curriculum standardization and central 
exams in primary education. Institutional changes in curriculum or 
assessment may take time to influence learning environments and out
comes. If standardized curricula were introduced or reformed only 
shortly before the PIRLS waves, there may not have been enough time 
for measurable effects to appear. Moreover, reading literacy develops 
cumulatively, and early standardization reforms may have effects that 
become observable only in later grades or transitions.

These findings challenge some prevailing assumptions about the 
universal benefits of standardization and call for a more nuanced view. 
While standardization may promote equity and effectiveness under 
certain conditions, its presence in policy documents or curriculum 
guidelines alone may not be sufficient. Instead, attention should be paid 
to how policies are enacted in practice and to how different institutional 
arrangements interact with local implementation capacities and the role 
of a given educational stage in the broader educational career.

From a policy perspective, our results suggest that reforms aimed at 
increasing standardization in primary education should be approached 
with caution and grounded in evidence about actual mechanisms of 
influence. Uniform curricula and central exams are unlikely to improve 
student outcomes unless they are meaningfully integrated into peda
gogical practice and supported by adequate resources and teacher 
training. Moreover, our findings underline the importance of consid
ering other unobserved variables that are likely to have a stronger in
fluence on student outcomes. Factors such as teacher quality and 
turnover, school-level resources, class size, and regional funding dis
parities may play a more decisive role in shaping educational inequality 
than national curriculum frameworks in primary education. For 
instance, unequal access to well-trained educators and supportive 
learning environments may undermine the intended equity goals of 
curriculum reforms.

While our study relies on a relatively rich cross-national dataset and 
exploits meaningful within-country variation over time, some method
ological limitations should be noted. First, the number of country-year 
units is modest, which may reduce statistical power to detect small ef
fects. Second, although the indicators of curriculum standardization and 
central examinations are based on internationally standardized sources 
and display substantial temporal variation, they rely on a limited 
number of items and may not fully capture qualitative differences across 
contexts. These limitations imply that small or highly context-specific 
effects could remain undetected. Despite these constraints, our design 
provides strong initial evidence by leveraging the best available tem
poral variation in international data on curricula and central exams. The 
fact that the point estimates are generally close to zero rather than 
merely imprecise suggests that the lack of significant effects is not solely 
attributable to data constraints but likely reflects the limited role of 
curriculum standardization and central exams in shaping reading out
comes at the primary level. As future PIRLS cycles and additional policy 
reforms generate more within-country variation, this analytic 
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framework can be replicated and extended to yield more precise esti
mates of how standardization influences achievement inequality.

Moreover, we acknowledge that our analysis focuses on the intended 
curriculum and its official evaluation mechanisms but cannot fully 
capture how curricula are implemented in classrooms. Future research 
should aim to link standardization not only to policy documents but also 
to the enacted and attained curriculum, including teacher practices, 
school leadership, and student engagement. Additionally, while our 
results pertain to primary education, further work is needed to compare 
the role of standardization across educational levels and to explore how 
its effects accumulate over the life course. More granular analyses 
focusing on sub-national units or using mixed methods could also illu
minate the institutional, cultural, and contextual conditions under 
which standardization matters most.

In sum, this study offers one of the first cross-national, longitudinal 
analyses of the effects of curriculum standardization and central exams 
in primary education. While the results do not support the expected 
equity-enhancing or effectiveness-promoting effects of standardization, 
they raise important questions about when, how, and under what con
ditions standardization can serve as an effective policy tool.
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