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Summary
Background Physical literacy (PL) is recognised by UNESCO and WHO for fostering lifelong physical activity. 
Although PL stands on the global agenda of health and education policies, analyses of the adoption by European 
education are scant. This study aimed to map the alignment of physical education with PL in Europe, explore 
potential predictors at country level, and identify country ‘alignment laggards’.

Methods Experts from 40 European countries assessed the alignment of national physical education curricula with 
PL using a pre-validated 15-indicator survey (α = 0⋅86). Country-level PL alignment scores were calculated and 
mapped. Regression models investigated whether these scores were predicted by educational attainment (PISA), 
human development (Human Development Index), relative economic strength (Gross Domestic Product/Capita), 
societal liberty (Human Freedom Index), and innovation spirit (Global Innovation Index). Residual errors were 
computed to identify association-adjusted ‘laggards’ in curricular PL alignment.

Findings Significant heterogeneity in PL alignment existed across Europe. Estonia, Wales, Finland, and Norway 
showed the highest, and Romania, Croatia, Cyprus, and England the lowest PL alignment. Countries’ educational 
attainment (β = 0⋅43 [CI 95 0⋅13, 0⋅65], p = 0⋅0062), human development (β = 0⋅32 [CI 95 0⋅011, 0⋅58], p = 0⋅043), and 
innovation spirit (β = 0⋅32 [CI 95 0⋅0071, 0⋅58], p = 0⋅046) were significantly associated with curricular PL alignment 
but not relative economic strength and liberty. A total of 17 European countries were consistent ‘laggards’ in 
curricular PL alignment across all significant predictors.

Interpretation PL policies follow educational, developmental, and innovative gradients. Stakeholders should inte-
grate PL as a strategic lever to transform physical education, guiding curricula and programmes to foster health 
through lifelong physical activity.
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Introduction
Physical education is a cornerstone subject in schools 
that aims to empower individuals for lifelong physical 
activity. 1,2 Participation in physical education is recog-
nised as a human right and reaches many children 
worldwide, with 83% of all countries reporting physical 
education as a compulsory school subject. 1,3 When 
aligned appropriately, physical education has the po-
tential to make a substantial contribution to individual 
and public health. 4,5 In 2015, the United Nations 
Educational, Scientific and Cultural Organization 
(UNESCO) released its physical education standards to 
increase both the quantity and quality of physical edu-
cation provision across the globe. 1 These standards gave 
the concept of physical literacy (PL) a prominent role, 
concluding that the “promotion of physical literacy 
should […] remain a key feature of any physical educa-
tion curriculum throughout primary and secondary 
education”. 1 Similarly, the World Health Organization 
(WHO) stated in its Global Action Plan on Physical 
Activity (GAPPA) 2018–2030 that the “provision of 
quality physical education and supportive school envi-
ronments can impart physical and health literacy for 
lifelong healthy, active lifestyles”. 6 As highlighted in the 
statements by UNESCO and WHO, PL increasingly

stands on the global agenda to harness the potential for 
lifelong physical activity through physical education. 7 

Aiming to move beyond narrow focuses on sport, 
fitness, and performance, PL targets holistic develop-
ment in physical education 8,9 by strengthening the 
“physical, psychological, cognitive, and social capacities 
to support health-promoting and fulfilling movement 
and physical activity—relative to their situation and 
context—throughout their lifespan”. 10 Although there 
are slightly different definitions and understandings of 
PL globally (e.g., in Australia, Canada, China, England, 
or by the International Physical Literacy Association), 11 

all definitions seek to transform children’s physical 
activity towards more sustained engagement and, 
therefore, the implementation of PL in the school 
context has great potential. 12,13 The integration of 
physical, social, cognitive, and affective experiences 
through physical activity intends to bridge the common 
separation between body and mind 14 and to more 
effectively meet the diverse needs and preferences of all 
students, thereby enhancing the public health potential 
of physical education. 15 Indeed, a recent study demon-
strated that the effect of quality physical education on 
students’ physical activity behaviour is mediated 
through PL. 16 According to a model by Cairney et al.,

Research in context

Evidence before this study
Global health and education policies from WHO and UNESCO 
highlight the need for physical education to address physical 
literacy (PL) to promote lifelong physical activity. We 
searched PubMed, Scopus, EBSCO (7 sub-databases), and 
ProQuest (14 sub-databases) for literature reviews published 
up to 16 June 2023 (no restriction in the start date) to 
identify “blank sports” in the PL literature [34], using search 
terms related to “physical literacy”, and “review”. No 
language or start-date restrictions were applied. We screened 
4830 articles (including reference lists), and 41 reviews were 
integrated based on four eligibility criteria (PL relevance, 
academic journal, language, and study type) following 
independent rating. Supported by PRISMA guidelines and 
study quality assessment via the AMSTAR-2 tool, this 
published review [34] revealed a notable absence of policy 
studies or cross-national analyses quantifying whether/how 
effectively national physical education curricula across Europe 
operationalise the PL concept. Confirmed through 
continuous monitoring of database alerts and targeted 
searches up to 19 February 2026, this research gap persisted,

with no new cross-national policy analyses addressing these 
specific PL operationalisation metrics in Europe.

Added value of this study
This is the first participatory study to use a validated 
instrument to systematically map and quantify the curricular 
alignment with PL policy across 40 European countries. The 
findings identify significant regional heterogeneity and reveal 
that curricular PL alignment strongly follows countries’ 
educational attainment, human development, and 
innovative gradients (but not economic strength and societal 
liberty gradients in our analyses).

Implications of all the available evidence
This country-level mapping suggests that the integration of 
global PL policy is dependent on national developments, 
regional contexts, and educational frameworks. The evidence 
identifies specific European countries as ‘alignment laggards’ 
where a policy focus on PL could offer a significant public 
health gain by bridging the gap between existing curriculum 

content and global recommendations.
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there is a direct pathway from PL via enriched physical 
activity to biopsychosocial health. 8 Two meta-analyses 
revealed that PL is linked to higher physical activity 
levels and that related interventions are more effective 
than conventional exercise interventions in improving 
physical activity levels, as well as physical, affective, and 
cognitive outcomes. 17,18 Given these empirical findings, 
PL could make a significant contribution to combat the 
rise in physical inactivity among adolescents— a key 
problem for global health across societies. 19 Notably, 
researchers have highlighted the potential of PL not 
only to enhance physical activity and health, but also to 
positively influence broader developmental outcomes. 
First, researchers have argued that PL-informed prac-
tices place greater emphasis on students’ cognitive 
engagement and utilisation of creative solutions when 
compared to practices focused solely on physical per-
formance. 20,21 As such, PL-informed practices may help 
amplify the known cognitive and academic benefits of 
physical activity. 22,23 Second, researchers suggest that PL 
can even contribute to human flourishing, positive 
youth development, biopsychosocial health, and better 
quality of life. 8,24–26 Supporting this, two cross-sectional 
studies have found positive associations between in-
dividuals’ PL and quality of life indicators. 27,28

Despite the compelling individual-level evidence 
regarding the beneficial effects of PL and the wide-
spread recognition of the importance of addressing 
physical, affective, cognitive, and social dimensions in 
physical education, 29,30 the scientific literature lacks a 
comprehensive overview of the global adoption of PL 
into physical education policies and curricula. While 
recent research has focused on conceptual, psycho-
metric, and interventional aspects of the concept, 13,31–33 a 
review of reviews has highlighted the absence of policy 
studies and cross-national analyses on PL. 34 Conse-
quently, the current body of knowledge on the adoption 
of PL in Europe does not match with its macropolitical 
relevance of PL, as emphasised by UNESCO and the 
WHO.

This study had three primary objectives. First, it 
aimed to quantify and map the extent to which physical 
education curricula in European countries align with 
UNESCO’s and WHO’s expectations for PL using 
country-level data. In line with a comprehensive un-
derstanding of curriculum analyses, 35 the study defines 
the alignment with UNESCO and WHO by the degree 
of how agreed principles of PL 36 permeate the goals, 
content, management, and methods of formal physical 
education. Second, it examined national characteristics 
that may support stronger alignment with PL principles 
in physical education. From an education and health 
policy perspective, it would be critical to know whether 
the curricular adoption of PL may depend on the gen-
eral educational capacity of a nation (e.g., curriculum 
depth and teacher qualifications), on its human devel-
opment (e.g., focus on general literacy, stable

governance structures, and a commitment to human 
flourishing and biopsychosocial health), on its eco-
nomic strength (e.g., financial capacity for regular cur-
riculum reform and resource allocation), on its societal 
liberty (e.g., focus on individual empowerment, human 
rights, holistic development, and autonomy values), and 
on its innovative spirit (e.g., focus on creative outputs, 
international developments, and knowledge absorption 
capacity). 8,25,37,38 Using an exploratory approach, this 
study investigated whether curricular PL alignment is 
associated with a country’s educational standards, level 
of human development, relative economic strength, 
degree of liberty, and innovative spirit. Third, it sought 
to identify European countries with high potential for 
improved PL alignment (so-called “alignment lag-
gards”) in physical education.

Methods
Study design
This study marked a collaborative research effort along 
five stages. In the first stage, the core team (JC, KS) 
identified PL experts for the European countries (one 
per country) and invited them via e-mail to participate 
in collaboratively surveying PL. The experts were 
recruited through a network on PL that has promoted 
cross-country exchange on this topic since 2021 and 
that has grown in recent years (for details, see Carl and 
colleagues 36 and especially Supplementary Material 1). 
For inclusion in this study, we defined an ‘expert’ as a 
person who simultaneously fulfilled the following 39 : (a) 
member of an academic institution (e.g., university or 
scholarly society), (b) specialist in physical education or 
physical activity promotion, and (c) knowledge and 
understanding of PL. In addition, at least one person 
per country had to be an expert in physical education 
for school children to ensure pedagogical expertise 
(additional requirement for criterion b). These experts 
were recommended, if available, to gather a second PL 
expert in their country (purposeful sampling) to enable 
a four-eye principle for the provision of country infor-
mation. In parallel, three members of the study (JC, KS, 
PE) theoretically derived curricular PL indicators sup-
ported by three members outside this core team (HG, 
SL, IP). The final set of indicators was implemented 
into an online survey (Webropol Survey v3⋅0, Helsinki, 
Finland). In the second stage, the core team (JC, KS), 
which did not participate in the survey, held two 
meetings with the experts to introduce and coopera-
tively organise the survey. The core team communi-
cated the goal of this study to examine PL in the 
macropolitical context but did not mention the concrete 
country-level predictors a priori to avoid desirability 
bias. In the third stage, the country experts responded 
to the questions expressing the degree of physical ed-
ucation curricula’s alignment with PL across primary 
education (5/6 to 10–12 years old), lower secondary

Articles

www.thelancet.com Vol 65 June, 2026 3

http://www.thelancet.com


education (11/12 to 14/15 years old), and upper sec-
ondary education (15/16 to 17/18 years old). 
Supplementary Material 2 describes how the experts 
dealt with the curricula that were not centrally organ-
ised at the national level. In the fourth stage, the first 
author (JC) analysed all quantitative PL questions, while 
another study member (KS) independently verified the 
statistical procedures. In line with the collaborative 
approach, the core team invited all experts to a joint 
discussion of the findings during the fifth stage, retro-
spectively informing them about the country-specific 
predictors underpinning the observed associations. 
Further details regarding the study design and process 
can be accessed in Carl and colleagues. 36 This study 
followed the ‘Strengthening the Reporting of Observa-
tional Studies in Epidemiology’ (STROBE) Statement 
(Supplementary Material 3).

Data sources
Curricular PL alignment was operationalised via 15 
items with fixed anchor statements at both ends of a 5-
point continuum. 36 None of the items included the term 
‘physical literacy’, reflecting the view that pedagogical 
practices can embody PL principles without explicit 
reference to the term. All items were derived from PL 
literature and iteratively developed within the core team 
through six internal feedback cycles and external advi-
sors. To support completion of the survey, experts were 
provided with an offline version, enabling them to 
consult national documents on primary and secondary 
education, and make preparatory notes before submit-
ting their responses via the online form. We reverse 
coded all negatively framed items and summed the 
responses to all 15 items to generate a composite score 
of ‘curricular PL alignment’. Initial psychometric ana-
lyses supporting the use of this theoretically derived 
scale (Cronbach’s α = 0⋅86) can be accessed in Carl and 
colleagues. 36 Supplementary Material 4 reports the re-
sults of a principal component analysis that adds 
factorial validity evidence to the scale, further corrobo-
rating the assumption that all items coherently repre-
sent ‘curricular PL alignment’ and that the findings of 
the scale can be interpreted in a unidimensional 
fashion. The scale ranged between 15 (minimum) to 75 
(maximum) points.

To compute the planned associations, we retrieved 
country-level data from several international databases. 
Educational attainment was operationalised via the 
Organisation for Economic Co-operation and Develop-
ment (OECD)’s 2022 Programme for International 
Student Assessment (PISA) test. 40 The PISA score as-
sesses general literacy and numeracy of lower second-
ary school students (aged 15 y old) across three 
dimensions: science, mathematics, and reading. The 
test scores are metric, ranging between 351 (Kosovo) to 
516 (Estonia) in the 2022 wave. We extracted United 
Nations Human Development Index (HDI) as an

aggregate score of human development. 41 The HDI 
covers the dimensions ‘long and healthy life’, ‘knowl-
edge’, and ‘standard of living’, with the scores (2021 
dataset) ranging from 0⋅770 (North Macedonia) to 0⋅962 
(Switzerland). Relative economic strength was captured 
using the Gross Domestic Product (GDP) per capita, 
based on 2023 data from the United Nations Statistics 
Division. GDP per capita values, expressed in US dol-
lars, ranged from 4737 USD (Ukraine) to 128,936 USD 
(Luxembourg). 42 The degree of liberty within a country 
was operationalised via the 2023 Human Freedom In-
dex (HFI), published by CATO Institute, which aggre-
gates twelve indicators of individual freedom. 43 In the 
study sample, HFI scores ranged between 5⋅63 
(Türkiye) and 9⋅01 (Switzerland). We applied the 
United Kingdom’s score (8⋅39) to all four constituent 
countries of Great Britain and assigned Greenland the 
value of Denmark (8⋅83) due to administrative align-
ment. Finally, we measured innovative spirit using the 
2023 Global Innovation Index (GII), which reflects both 
innovation input (e.g., human capital, research, in-
stitutions) and outputs (e.g., knowledge and technol-
ogy output, creative goods and services). 44 As GII 
information was not available for Greenland and 
significant innovation differences from Denmark 
were assumed, we had missing data for one country. 
The score ranged between 26⋅70 (Kazakhstan) and 
67⋅60 (Switzerland). We took the most recent data of 
all five predictors from the time point of survey 
closing on 26 January 2024.

Statistical analysis and visualisation
Each country’s score of ‘curricular PL alignment’ was 
analysed descriptively. While a previous publication 
presented aggregated values across four European re-
gions (plus the sum score in Supplementary Material), 36 

this current article provides detailed, individual item-
level results. Crucially, we emphasised data visual-
isation by displaying all country scores using individual 
colour codes on a European map, which was generated 
via the open-source platform MapChart (goal 1). To 
enhance clarity and comparability, we transformed the 
unscaled sum score into a more interpretable percent-
age score, where 0% represented no curricular PL 
alignment and 100% full curricular PL alignment. The 
transformation (mapping) of scale scores and percent-
age values into corresponding metric colour was based 
on linear transitions within the RGB colour model, 
described in Supplementary Material 5. We checked via 
bivariate correlations (r) whether ‘curricular PL align-
ment’ depended on the time point since the last 
curricula reforms (separately for primary education, 
lower secondary education, and upper secondary 
education).

We calculated separate linear regression models for 
curricular PL alignment in relation to the five country-
level predictors (goal 2): educational attainment (2022
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PISA score), human development (2021 HDI), relative 
economic strength (2023 GDP per capita), societal lib-
erty (2023 HFI), and innovative spirit (2023 GII). 
Notably, we checked whether all countries could be 
treated as independent cases or whether data was 
regionally clustered. Model comparisons revealed that 
the modelling of geospatial dependency via spatial 
regression did not substantially improve the model fit, 
justifying the application of linear regression models 
(Supplementary Material 6). To examine the robustness 
of significant associations, we tested alternative oper-
ationalisations or time points for the predictors 
(Supplementary Material 7). Non-linear regression 
variants did not improve the model fit or yield different 
results (Supplementary Material 8). We extracted 
standardised regression coefficients (β) for the inter-
pretation of the effect sizes 45 and computed 95% con-
fidence intervals (CI 95 ) using a two-sided testing 
procedure. Power analyses conducted in G*Power 
v3⋅1 46 indicated that, given the number of countries 
included, the study was powered to detect significant 
associations β ≥ 0⋅31. Since the five country-level pre-
dictors are often highly correlated and represent inter-
connected systemic characteristics, a multivariable 
model attempting to isolate the unique, independent 
effect of each variable would be methodologically un-
sound and challenging to interpret. 47 To identify Euro-
pean countries with the strongest potential for 
improved PL alignment (goal 3), we analysed each 
country’s deviation from the modelled trajectory using 
regression residuals (e), calculated as the difference 
between the observed curricular PL alignment score 
(y) and the expected value predicted by the regression 
equation (ŷ). Positive residuals (e > 0) indicated 
greater PL alignment than predicted by the respective 
country-level variable, while negative residuals (e < 0) 
indicated lower-than-expected PL alignment and were 
of particular interest for this study. All analyses were 
conducted in Rv4⋅4⋅1 with a significance level 
p < 0⋅05. We generated scatter plots with linear trend 
lines to visualise significant associations. The 
research team collaboratively discussed the findings 
and their implications on 17 April 2024, via Zoom 
v5⋅17 (Zoom Video Communications, San José, 
United States).

Ethics statement
The present project was organised in Finland and 
following the Finnish National Board on Research 
Integrity (TENK) guidelines, the present study with 
academics screening national documents (publicly 
available information) and translating aggregated 
country information into a survey did not require 
ethical approval.

Role of the funding source
There was no funding source for this study.

Results
Overview
We identified PL experts in 42 European countries: 
Austria, Belgium, Bosnia-Herzegovina, Bulgaria, 
Croatia, Cyprus, the Czech Republic, Denmark, 
England, Estonia, Finland, France, Germany, Greece, 
Greenland, Hungary, Iceland, Ireland, Italy, 
Kazakhstan, Latvia, Lithuania, Luxembourg, Moldova, 
Montenegro, the Netherlands, North Macedonia, 
Northern Ireland, Norway, Poland, Portugal, Romania, 
Scotland, Serbia, Slovakia, Slovenia, Spain, Sweden, 
Switzerland, Türkiye, Ukraine, and Wales. The con-
tacted experts from Bosnia-Herzegovina and Moldova 
withdrew from the process, resulting in a final 
involvement of 72 experts from 40 European countries 
(for the final number of experts per country, see 
Supplementary Material 9). The experts were evenly 
distributed in terms of gender: 36 (50%) female, and 36 
(50%) male. Furthermore, the experts were on average 
45⋅7 (SD 9⋅1 years) old and had 20⋅8 (SD 10⋅2) years of 
teaching experience. Furthermore, 54 experts (75⋅0%) 
classified themselves as having a pedagogical back-
ground, 8 (11⋅1%) as having a sport science or coaching 
background, 5 (6⋅9%) as having a health science back-
ground, and 5 (6⋅9%) with another background. Data 
regarding the race and ethnicity of the experts were not 
collected, as the study unit of analysis was national 
policy alignment rather than individual-level 
demographics.

Mapping the curricular alignment of European 
physical education with physical literacy (goal 1)
The individual-country data for both the single items 
and the percentage scores can be found in Table 1. 
Estonia (93⋅3%), Wales (90⋅0%), Finland (90⋅0%), 
Spain (88⋅3%), and Norway (85⋅0%) displayed the 
highest values of curricular PL alignment, whereas 
Romania (23⋅3%), Croatia (25⋅0%), Cyprus (33⋅3%), 
England (43⋅3%), and North Macedonia (43⋅3%) the 
lowest. Fig. 1 visualises the degree of curricular PL 
alignment across Europe. The degree of curricular PL 
alignment was not significantly related to the time 
point since the latest curricula reforms in primary 
education (r = 0⋅14, p = 0⋅38), lower secondary 
education (r = 0⋅12, p = 0⋅48), and upper secondary 
education (r = −0⋅11, p = 0⋅51).

Country-level characteristics favouring curricular 
physical literacy alignment (goal 2)
We identified a significant medium-to-large association 
across European countries between educational attain-
ment and curricular PL alignment (β = 0⋅43 [CI 95 0⋅13, 
0⋅65], p = 0⋅0062; Fig. 2a and Supplementary Material 7). 
Among the individual curricular PL alignment items, 
educational attainment was most strongly related to 
‘encouragement of creativity and problem-solving’ (item 
xv; β = 0⋅47, p = 0⋅0025) and ‘student-identified purpose

Articles

www.thelancet.com Vol 65 June, 2026 5

http://www.thelancet.com


for activities’ (item xiv; β = 0⋅46, p = 0⋅0035). In contrast, 
the weakest relationships were observed for ‘embodi-
ment and integration of body and mind’ (item vii;
β = 0⋅10, p = 0⋅54) and ‘availability of assessment/ 
charting for individual progress’ (item ix; β = −0⋅082, 
p = 0⋅61) (Supplementary Material 10). In addition, we 
found a significant association of medium effect size 
between the degree of human development and curric-
ular PL alignment across the 40 countries (β = 0⋅32 [CI 95 

0⋅011, 0⋅58], p = 0⋅043; Fig. 2b and Supplementary 
Material 7). Specifically, the items ‘student-centred

acting’ (item i; β = 0⋅44, p = 0⋅0043) and ‘student 
involvement and provision of movement choice’ (item vi;
β = 0⋅42, p = 0⋅0073) were most strongly related to the 
human development index, while the items ‘availability 
of assessment/charting methods for individual progress’ 
(item ix; β = −0⋅25, p = 0⋅11) and ‘embodiment and 
integration of body and mind’ (item vii; β = −0⋅14, 
p = 0⋅39) were the least (Supplementary Material 10). 

We did not record any association between relative 
economic strength and curricular PL alignment across 
European countries (β = 0⋅16 [CI 95 −0⋅16, 0⋅45],

Country Percentage score Total score i ii iii iv v vi vii viii ix x xi xii xiii xiv xv

Austria 75⋅0 60⋅0 4⋅0 5⋅0 4⋅0 3⋅0 5⋅0 4⋅0 3⋅0 5⋅0 1⋅0 5⋅0 3⋅0 5⋅0 5⋅0 4⋅0 4⋅0
Belgium 61⋅7 52⋅0 3⋅0 3⋅0 3⋅0 4⋅0 4⋅0 3⋅0 4⋅0 4⋅0 2⋅0 3⋅0 5⋅0 4⋅0 3⋅0 4⋅0 3⋅0
Bulgaria 51⋅7 46⋅0 1⋅0 3⋅0 1⋅0 4⋅0 4⋅0 3⋅0 5⋅0 4⋅0 5⋅0 3⋅0 2⋅0 5⋅0 3⋅0 2⋅0 1⋅0
Croatia 25⋅0 30⋅0 1⋅0 2⋅0 1⋅0 1⋅0 2⋅0 1⋅0 1⋅0 5⋅0 1⋅0 1⋅0 5⋅0 1⋅0 2⋅0 2⋅0 4⋅0
Cyprus 33⋅3 35⋅0 3⋅0 2⋅0 2⋅0 4⋅0 2⋅0 2⋅0 3⋅0 4⋅0 3⋅0 2⋅0 2⋅0 1⋅0 3⋅0 1⋅0 1⋅0
Czech Republic 48⋅3 44⋅0 3⋅0 2⋅0 3⋅0 4⋅0 4⋅0 2⋅0 2⋅0 3⋅0 2⋅0 4⋅0 3⋅0 3⋅0 4⋅0 3⋅0 2⋅0
Denmark 55⋅0 48⋅0 2⋅0 3⋅0 4⋅0 4⋅0 3⋅0 3⋅0 3⋅0 4⋅0 1⋅0 2⋅0 5⋅0 3⋅0 4⋅0 4⋅0 3⋅0
England 43⋅3 41⋅0 3⋅0 4⋅0 3⋅0 2⋅0 3⋅0 3⋅0 3⋅0 4⋅0 1⋅0 2⋅0 2⋅0 3⋅0 3⋅0 3⋅0 2⋅0
Estonia 93⋅3 71⋅0 5⋅0 5⋅0 4⋅0 5⋅0 5⋅0 5⋅0 5⋅0 5⋅0 4⋅0 4⋅0 5⋅0 4⋅0 5⋅0 5⋅0 5⋅0
Finland 90⋅0 69⋅0 5⋅0 5⋅0 5⋅0 4⋅0 5⋅0 5⋅0 5⋅0 5⋅0 2⋅0 3⋅0 5⋅0 5⋅0 5⋅0 5⋅0 5⋅0
France 61⋅7 52⋅0 2⋅0 2⋅0 2⋅0 4⋅0 5⋅0 2⋅0 4⋅0 4⋅0 4⋅0 4⋅0 2⋅0 4⋅0 5⋅0 4⋅0 4⋅0
Germany 56⋅7 49⋅0 3⋅0 5⋅0 3⋅0 3⋅0 2⋅0 3⋅0 3⋅0 4⋅0 2⋅0 3⋅0 4⋅0 3⋅0 4⋅0 4⋅0 3⋅0
Greece 73⋅3 59⋅0 4⋅0 4⋅0 4⋅0 5⋅0 4⋅0 3⋅0 5⋅0 5⋅0 1⋅0 4⋅0 4⋅0 2⋅0 5⋅0 5⋅0 4⋅0
Greenland 71⋅7 58⋅0 3⋅0 4⋅0 4⋅0 5⋅0 5⋅0 4⋅0 5⋅0 2⋅0 1⋅0 4⋅0 5⋅0 3⋅0 4⋅0 5⋅0 4⋅0
Hungary 38⋅3 38⋅0 1⋅0 3⋅0 4⋅0 2⋅0 4⋅0 2⋅0 3⋅0 4⋅0 1⋅0 2⋅0 2⋅0 4⋅0 3⋅0 2⋅0 1⋅0
Iceland 58⋅3 50⋅0 4⋅0 4⋅0 3⋅0 2⋅0 2⋅0 3⋅0 4⋅0 4⋅0 2⋅0 3⋅0 4⋅0 4⋅0 4⋅0 4⋅0 3⋅0
Ireland 71⋅2 57⋅7 2⋅0 4⋅0 4⋅0 5⋅0 3⋅0 4⋅0 4⋅0 4⋅0 2⋅0 4⋅0 4⋅0 3⋅7 a 5⋅0 5⋅0 4⋅0
Italy 71⋅7 58⋅0 5⋅0 5⋅0 5⋅0 4⋅0 1⋅0 5⋅0 5⋅0 3⋅0 1⋅0 3⋅0 3⋅0 5⋅0 5⋅0 4⋅0 4⋅0
Kazakhstan 61⋅6 51⋅9 1⋅0 5⋅0 3⋅0 3⋅0 4⋅0 3⋅0 5⋅0 5⋅0 2⋅0 5⋅0 3⋅0 3⋅0 3⋅0 3⋅9 a 3⋅0
Latvia 70⋅0 57⋅0 4⋅0 3⋅0 2⋅0 3⋅0 4⋅0 3⋅0 5⋅0 5⋅0 4⋅0 4⋅0 4⋅0 4⋅0 4⋅0 4⋅0 4⋅0
Lithuania 60⋅0 51⋅0 2⋅0 2⋅0 1⋅0 4⋅0 4⋅0 3⋅0 4⋅0 4⋅0 4⋅0 5⋅0 4⋅0 3⋅0 3⋅0 4⋅0 4⋅0
Luxembourg 46⋅7 43⋅0 2⋅0 3⋅0 2⋅0 4⋅0 3⋅0 2⋅0 3⋅0 4⋅0 1⋅0 3⋅0 2⋅0 4⋅0 3⋅0 2⋅0 5⋅0
Montenegro 51⋅7 46⋅0 4⋅0 2⋅0 4⋅0 4⋅0 2⋅0 2⋅0 4⋅0 4⋅0 2⋅0 3⋅0 3⋅0 3⋅0 4⋅0 3⋅0 2⋅0
Netherlands 70⋅0 57⋅0 4⋅0 4⋅0 4⋅0 3⋅0 4⋅0 4⋅0 4⋅0 4⋅0 3⋅0 3⋅0 4⋅0 4⋅0 4⋅0 4⋅0 4⋅0
North Macedonia 43⋅3 41⋅0 4⋅0 3⋅0 2⋅0 4⋅0 3⋅0 2⋅0 5⋅0 1⋅0 1⋅0 4⋅0 3⋅0 2⋅0 3⋅0 3⋅0 1⋅0
Northern Ireland 71⋅7 58⋅0 1⋅0 3⋅0 2⋅0 5⋅0 5⋅0 3⋅0 5⋅0 4⋅0 2⋅0 5⋅0 5⋅0 3⋅0 5⋅0 5⋅0 5⋅0
Norway 85⋅0 66⋅0 5⋅0 5⋅0 5⋅0 4⋅0 4⋅0 4⋅0 4⋅0 4⋅0 4⋅0 4⋅0 5⋅0 4⋅0 5⋅0 4⋅0 5⋅0
Poland 66⋅7 55⋅0 3⋅0 4⋅0 2⋅0 5⋅0 4⋅0 3⋅0 4⋅0 4⋅0 1⋅0 5⋅0 4⋅0 4⋅0 4⋅0 5⋅0 3⋅0
Portugal 66⋅7 55⋅0 3⋅0 4⋅0 4⋅0 3⋅0 5⋅0 3⋅0 5⋅0 5⋅0 3⋅0 4⋅0 1⋅0 5⋅0 5⋅0 2⋅0 3⋅0
Romania 23⋅3 29⋅0 1⋅0 2⋅0 3⋅0 1⋅0 1⋅0 1⋅0 2⋅0 2⋅0 1⋅0 2⋅0 4⋅0 2⋅0 3⋅0 2⋅0 2⋅0
Scotland 58⋅3 50⋅0 4⋅0 4⋅0 3⋅0 2⋅0 2⋅0 3⋅0 3⋅0 2⋅0 4⋅0 4⋅0 4⋅0 2⋅0 5⋅0 4⋅0 4⋅0
Serbia 70⋅0 57⋅0 1⋅0 3⋅0 1⋅0 3⋅0 5⋅0 3⋅0 5⋅0 5⋅0 4⋅0 5⋅0 4⋅0 4⋅0 4⋅0 5⋅0 5⋅0
Slovakia 63⋅3 53⋅0 3⋅0 4⋅0 3⋅0 4⋅0 4⋅0 4⋅0 3⋅0 4⋅0 4⋅0 2⋅0 2⋅0 5⋅0 4⋅0 3⋅0 4⋅0
Slovenia 55⋅0 48⋅0 4⋅0 4⋅0 3⋅0 2⋅0 4⋅0 3⋅0 3⋅0 3⋅0 1⋅0 3⋅0 2⋅0 4⋅0 5⋅0 4⋅0 3⋅0
Spain 88⋅3 68⋅0 5⋅0 5⋅0 3⋅0 4⋅0 5⋅0 4⋅0 5⋅0 5⋅0 2⋅0 5⋅0 5⋅0 5⋅0 5⋅0 5⋅0 5⋅0
Sweden 65⋅0 54⋅0 4⋅0 5⋅0 2⋅0 3⋅0 5⋅0 3⋅0 4⋅0 4⋅0 1⋅0 3⋅0 4⋅0 4⋅0 5⋅0 4⋅0 3⋅0
Switzerland 60⋅0 51⋅0 3⋅0 4⋅0 3⋅0 4⋅0 2⋅0 4⋅0 4⋅0 4⋅0 2⋅0 4⋅0 3⋅0 4⋅0 2⋅0 4⋅0 4⋅0
Türkiye 50⋅0 45⋅0 3⋅0 2⋅0 4⋅0 4⋅0 2⋅0 1⋅0 3⋅0 4⋅0 1⋅0 5⋅0 3⋅0 2⋅0 4⋅0 3⋅0 4⋅0
Ukraine 63⋅3 53⋅0 1⋅0 4⋅0 2⋅0 3⋅0 3⋅0 3⋅0 5⋅0 4⋅0 5⋅0 3⋅0 5⋅0 5⋅0 3⋅0 4⋅0 3⋅0
Wales 90⋅0 69⋅0 5⋅0 5⋅0 5⋅0 5⋅0 5⋅0 5⋅0 5⋅0 5⋅0 1⋅0 5⋅0 5⋅0 3⋅0 5⋅0 5⋅0 5⋅0

Note: The item values (range 1–5) are shown after inverting, if required. For the items, please see Supplementary Material 3. The percentage values constitute a linear transformation of the sum score 
(15–60) and should not be interpreted in absolute numbers; small differences between countries should not be overstated. a Two items (0⋅3%) were missing and were estimated using regression-based 
imputation.

Table 1: Detailed overview of the country-specific ratings for PL-compatible pedagogy.
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p = 0⋅33; Fig. 3a), even after removing one notable 
outlier (Luxembourg; Supplementary Material 11). 
Similarly, the degree of liberty was not significantly 
related to curricular PL alignment across the 40 coun-
tries, β = 0⋅24 [CI 95 −0⋅073, 0⋅52], p = 0⋅13 (Fig. 3b for a 
visualisation). In contrast, we registered a significant 
relationship of medium effect size between countries’ 
innovative spirit and curricular PL alignment within 
Europe (β = 0⋅32 [CI 95 0⋅0071, 0⋅58], p = 0⋅046; Fig. 3c 
and Supplementary Material 7). Among the single PL 
items, innovative spirit was most strongly associated 
with the items ‘student involvement and provision of 
movement choice’ (item vi; β = 0⋅44, p = 0⋅0050) and

‘development of a meaningful relationship with phys-
ical activities’ (item ii; β = 0⋅37, p = 0⋅022), while the 
items ‘embodiment and integration of body and mind’ 
(item vii; β = −0⋅030, p = 0⋅86) and ‘availability of 
assessment/charting for individual progress’ (item ix; 
β = −0⋅11, p = 0⋅52) were the least (Supplementary 
Material 10).

Identification of “laggards” in the curricular 
alignment of physical literacy (goal 3)
Taking into account the significant association between 
countries’ educational attainment and curricular PL 
alignment, the values of Croatia (e = −22⋅9), Romania

Fig. 1: The degree of curricular physical literacy alignment across Europe. Note: Countries shown in green had higher alignment, while those in 
red showed lower alignment; for the entire algorithm transforming the physical literacy scores into visual representations, Supplementary 
Material 5.

Fig. 2: Country-level predictors of curricular physical literacy alignment. (a) The ‘educational attainment’ predictor; (b) the ‘human devel-
opment’ predictor.
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(e = −17⋅8), Hungary (e = −15⋅3), England (e = −14⋅3), and 
the Czech Republic (e = −11⋅2) demonstrated the stron-
gest negative deviations from the modelled regression 
line (Fig. 4a and Supplementary Material 12). 
Conversely, Wales (e = 17⋅1), Spain (e = 14⋅7), Finland 
(e = 13⋅3), Norway (e = 13⋅1), and Estonia (e = 12⋅5) 
exhibited the strongest positive deviations from the 
regression line.

In relation to human development, the values of PL 
alignment from Croatia (e = −20⋅0), Romania 
(e = −18⋅9), Cyprus (e = −17⋅3), England (e = −13⋅2), and 
Hungary (e = −11⋅3) showed the largest negative de-
viations from the regression line (Fig. 4b and 
Supplementary Material 12). Positive deviations from 
the regression line were strongest for Estonia (e = 19⋅9), 
Wales (e = 16⋅6), Spain (e = 15⋅2), Finland (e = 13⋅6), and 
Serbia (e = 10⋅3).

With respect to innovative spirit and curricular PL 
alignment, Romania (e = −19⋅1), Croatia (e = −18⋅8), 
Cyprus (e = −16⋅5), England (e = −15⋅1), and Hungary 
(e = −12⋅0) exhibited the largest negative deviations 
from the regression line (Fig. 4c and Supplementary 
Material 12). The most pronounced positive deviations 
were again observed for Estonia (e = 17⋅5), Spain 
(e = 16⋅7), Norway (e = 13⋅3), Finland (e = 13⋅3), and 
Wales (e = 12⋅9).

Discussion
Physical education plays a pivotal role in cultivating 
lifelong engagement in health-enhancing physical ac-
tivity, with the promotion of PL having gained signifi-
cant traction on the global agendas of health and 
education policy. 1,6,7 Recognising the emphasis of this 
integrative concept for individual development and 
physical activity, and despite the existence of varied 
conceptualisations, this study extended beyond indi-
vidual contexts to broadly examine the relevance of PL 
within physical education curricula across Europe in 
three different objectives.

The present study investigated whether the different 
European countries effectively incorporated PL princi-
ples into their physical education curricula (first objec-
tive). This knowledge is essential to investigate the 
contribution of formalised physical education to quality 
education and sustained physical activity for health 
through PL across the continent. 1,6,7 We identified sub-
stantial heterogeneity within Europe regarding the 
formal alignment of physical education with the holistic 
PL concept. In summary, the physical education 
curricula across the 40 countries only moderately met 
UNESCO’s and WHO’s claims to align policies and 
curricula with PL. The presented map might serve as an 
important visualisation tool for health and education

Fig. 3: Country-level predictors of curricular physical literacy alignment. (a) The ‘relative economic strength’ predictor; (b) the ‘degree of 
liberty’ predictor; (c) the ‘innovative spirit’ predictor.
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policy to proactively support the development of PL-
compatible curricula in the future. 48 While the litera-
ture has revealed several studies that geographically 
map quantitative levels of physical activity behav-
iour, 49,50 such visual tools are still largely missing for 
health and education policy. Leveraging the illustrative 
potential of colour, in particular the darker countries 
might be inspired to successively incorporate aspects of 
PL into future curriculum reforms for physical educa-
tion. Although the items (due to the study location) may 
have been most strongly inspired by the understanding 
of the International Physical Literacy Association, the 
PL indicators were developed to remain independent of 
debates about the definition of PL, prioritising rele-
vance across diverse interpretations. Nonetheless, the 
idea of a fully ‘ideal’ PL-aligned curriculum requires 
caution. Complete alignment may be difficult to achieve 
in practice, given national mandates, cultural traditions, 
and structural constraints. Maximal PL alignment 
should, therefore, be viewed as a direction of contin-
uous improvement rather than a fixed or prescriptive 
endpoint. The 15 items operationalising curricular PL 
alignment exemplified the spectrum of how educational 
goals and principles may successively shift towards a 
stronger focus on PL. For instance, physical education

curricula could more strongly emphasise creativity and 
problem-solving instead of focusing on the internal-
isation of movement patterns (see the indicative item 
xv); or curriculum reforms could include a shift away 
from teacher-centred instruction to stronger student 
participation and reflections about own preferences (see 
the indicative item vi).

Building upon this argument favouring a stronger 
health and education policy in line with PL, the present 
study found that the alignment of physical education 
curricula with PL follows educational attainment, hu-
man development, and innovation gradients (second 
objective). Transcending the line of development from 
theoretical studies to individual-level evidence within 
research on PL, this is, to our knowledge, the first study 
to demonstrate such associations at the country level. 
The integration of PL-driven principles into the 
curricula of physical education might reflect certain 
features of educational systems, such as stronger focus 
on holistic learning and long-term personal develop-
ment, uncertainty tolerance and better openness to in-
ternational discussions, more frequent curriculum 
reforms, and an appreciation of creative solutions (e.g., 
divergent thinking). 37,51,52 Supported by strong empirical 
interrelations, the combination of educational

Fig. 4: Identification of curricular ‘alignment laggards’ using regression residuals. (a) The significant ‘educational attainment’ predictor; (b) the 
significant ‘human development’ predictor; (c) the significant ‘innovative spirit’ predictor.
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attainment, focus on human development, and inno-
vative spirit may form a cluster that is positively asso-
ciated with the adoption of PL within physical 
education. The non-significant results with relative 
economic strength suggest that the alignment of 
curricula in physical education with PL might be less 
directly dependent on the economic situation of a 
country. Assuming that the adoption of PL might reflect 
a country’s general tendency to place the individual in 
the centre of educational endeavours, 53 we also exam-
ined associations with an indicator of human freedom 
but the findings did not confirm this assumption. At 
this point, we aim to consider that, in line with the 
observational nature of the present data, the identified 
relationships may partially arise from reverse in-
fluences. Countries’ human-centred worldview, culmi-
nating in consideration of PL within physical education 
curricula, might be associated with higher standards of 
education, human development, and innovation. 
Theoretical articles have argued that PL can lead to 
better education, human flourishing, positive youth 
development, health, well-being, and even innovation 
knowledge. 8,9,24,26,54 Empirical studies in recent years 
have accumulated increasing evidence that children’s 
PL has a positive effect on cognition and academic 
performance 55,56 as well as on health and quality of 
life. 27,28 However, researchers should recognise the 
limited time spent in physical education at school 
(relative to all other influences that occur through a 
person’s life) when attempting to attribute the medium-
to-large effect sizes (0⋅32 ≤ β ≤ 0⋅43) to reverse asso-
ciations between physical education and children’s ed-
ucation, personal development, and innovative capacity. 
It is highly plausible that unexamined third variables or 
complex systemic factors simultaneously drive both 
higher educational attainment and greater curricular 
flexibility towards concepts like PL. Nevertheless, the 
alternative direction in the explanation would not 
deliver an argument against a stronger emphasis of PL 
in physical education.

The final analysis explicitly considered educational 
attainment, human development, and innovation gra-
dients to gather insights about relative ‘laggards’ and 
‘pioneers’ (third objective). Interpreting this study as a 
descriptive overview, we aim to emphasise the explor-
atory nature of the residual analysis. Further qualitative 
and contextual work is required before drawing strong 
conclusions or policy mandates. Estonia, Spain, 
Finland, and Wales consistently surpassed the expected 
degree of PL alignment given their relative country 
conditions (e > 0) and might, therefore, be positioned as 
‘pioneers’ for implementing PL into physical education 
curricula. In contrast, the following countries congru-
ently scored lower than predicted by their levels of 
educational attainment, human development, and 
innovative spirit (e < 0): Romania, Croatia, Cyprus, 
England, Hungary, Luxembourg, Czech Republic,

Denmark, Switzerland, Scotland, Germany, Türkiye, 
Sweden, Slovenia, France, Belgium, and Montenegro. 
Most importantly, Croatia, Romania, Hungary, and 
England consistently ranked among the five countries 
with the strongest negative deviation. Supported by 
contrasting colours in the initial map, Wales and En-
gland scored differently in curricular PL alignment 
despite their common cultural and linguistic roots in 
Great Britain. While the curriculum in Wales has un-
dergone its latest reform in 2023, 57 England as the 
originating place of PL has not completed any curric-
ular change since 2014 at the timepoint of data collec-
tion. 58 This circumstance may have become visible in 
the present examination. Although the Nordic countries 
scored well overall, some differences became visible. 
For instance, the Finnish education system strongly 
supports healthy lifestyles attempting to reduce sportive 
elements with the latest curriculum reform, while the 
physical education curricula in Sweden have more 
strongly prioritised all-round movement competence 
without a clear holistic perspective on bodily learning 
and healthy lifestyle habits.

Supported by a recent study from the United States 
demonstrating that the effect of quality physical edu-
cation on physical activity is significantly explained by 
targeting children’s PL, 16 we assume that the present 
findings, including the European mapping, the identi-
fication of country-level correlates, and the associative 
residual errors, have crucial relevance for health and 
education policy. Theoretical work and recent 
individual-level studies suggest that a stronger adoption 
of PL in physical education is a plausible upstream 
determinant with the potential to support diverse 
developmental outcomes and to foster physical activity 
for biopsychosocial health. 8,17,18,24,25 However, we must 
emphasise that making inferences about individual-
level benefits based on systems-level findings and po-
tential changes (e.g., in curricula) risk the ecological 
fallacy. 59 Despite the implications from this study and 
the prominent emphasis of PL propelled by UNESCO’s 
and WHO’s health and education policy, stakeholders 
should recognise that educational reforms constitute a 
complex, politicised, and culturally situated process, 
which–if inadequately organised–carries the risk of 
provoking reactive behaviour towards change. 60,61 

Instead of externally forcing certain developments, 
curricular reform should adhere to participatory prin-
ciples, giving decision-makers the perception that the 
planned change resonates with intrinsic values and the 
individual political agenda. Against this background, we 
recommend using the descriptive map and findings for 
open discussion with care and without pressure when 
presenting to national decision-makers. Importantly, 
while PL has found strong political support at the global 
level, the academic landscape continues to critically 
discuss PL. 62,63 In addition to the diversity in definitions 
as mentioned above, 11 researchers have pointed to
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philosophical tensions 32,64 as well as competing tradi-
tions of thought that shape its meaning and scholarly 
practices (e.g., measurement). 65–67 Therefore, it is 
crucial to explain whether PL is used in a political-
normative, descriptive-analytical, or a critical context.

This study incorporated some methodological 
strengths, such as the theoretically guided development 
of items to assess curricular PL alignment, the inclu-
sion of many European countries, the examination of 
geospatial dependency, the robustness analyses, the 
exploration of non-linear associations, and the consid-
eration of a visual outlier. However, we discuss the 
following limitations for this study. First, the informa-
tion about curricular PL alignment relied on expert-
reported data. Aware of potential biases resulting 
from reporting health and education policies, we (a) 
enabled the experts to undertake searches for obtaining 
necessary information (e.g., for different curricula at 
the sub-national level) by sending an offline variant of 
the items at the beginning of the survey phase; (b) 
provided statements at both ends of the scale for better 
orientation; (c) deliberately varied the location of the PL-
compatible statement (left versus right) across the 
survey; (d) renounced visible information about the 
PL-compatible statement in the survey; and (e) under-
took psychometric examinations (at both item and scale 
levels) within the constraints imposed by the sample 
size. In this context, we also advised the experts, 
whenever possible, to work in pairs. However, eight 
countries were only represented by one expert. These 
countries were significantly smaller, had lower educa-
tional attainment, and had lower innovative spirit rela-
tive to countries with two experts (see Supplementary 
Material 9). Instead of removing these countries from 
the analyses, we considered it essential to include these 
for continental representativeness as well as develop-
mental purposes. In summary, the expert approach, 
albeit tested psychometrically, was susceptible to 
inconsistent interpretations of PL principles and varied 
understandings of survey items across cultures. Future 
studies could complement the subjective rating through 
objective coding of curriculum texts. Second, we again 
mention the observational nature of the data and bidi-
rectional relationship between the country-level pre-
dictors and PL alignment. Acknowledging the difficulty 
in health and education policy studies to employ 
experimental designs or causal analyses, 68 stakeholders 
are cautioned against interpreting the identified statis-
tical associations as evidence of causality. Future 
research should prioritize longitudinal designs to 
further illuminate the complex interdependencies 
behind these country-level determinants. This study 
marked a first attempt to approach this relationship 
through an observational design using recognised 
country-level indices across the European continent. 
Third, this study examined European physical education 
curricula from a health and education policy perspective,

thereby focusing on the formal level of physical edu-
cation curricula. While an investigation into the 
enacted curriculum (i.e., how curricula are effectively 
implemented in practice) fell outside the scope of this 
study, such data would have offered crucial comple-
mentary insights into the challenges of curriculum 
design. Finally, we could not involve PL experts from 
all European countries, as we could not identify any PL 
experts for some smaller and Eastern European 
countries, or the political situation undermined some 
cooperation. A successive inclusion of more countries 
would not only deliver a more representative picture of 
the continental situation but also increase the sample 
size, reduce the beta error masking relevant associa-
tions, and enhance the variance to detect associations 
in the future.

While the concept of PL has found its way onto the 
global agenda of health and education, this study 
demonstrated that the European countries have only 
hesitantly integrated its principles into national 
curricula. In summary, the analyses revealed large 
heterogeneity in the compatibility of physical education 
curricula with PL across Europe. The identified associ-
ations of educational attainment, human development, 
and innovative spirit with curricular PL alignment 
suggested the first country-level correlates for enhanced 
incorporation of PL principles into the physical educa-
tion system, inviting stakeholders in research, practice, 
and policy to consider these findings when enriching 
and adjusting existing policies, programmes, and stra-
tegies. The literature-derived items uncovered a spec-
trum between PL-incompatible and PL-compatible 
curricula, offering guidance on how goals, instructions, 
and outcomes in physical education contexts might be 
thoroughly shifted towards stronger alignment with PL. 
Ultimately, these findings invite a targeted policy 
focus—particularly in ‘alignment laggard’ coun-
tries—to harness the potential of physical literacy for 
lifelong physical activity and public health through 
student-centred education.
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