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Foreword

“Never before have the stakes been so high for the role of science education in shaping how people interact with the
environment. Human activities such as the generation of greenhouse gases, the accumulation of waste, the fragmentation
or destruction of ecosystems, and the depletion of resources are having a substantial impact on the global environment.”
These were the opening sentences of a report from one of the first PISA assessments, carried out back in 2006.

PISA 2006 offered the first international assessment on what students know about the environment. The results showed
that fewer than one in five 15-year-olds on average across OECD countries could thoroughly explain environmental
processes and phenomena. This included using evidence to compare and differentiate among competing explanations.
Close to two-thirds of 15-year-olds had at least a fair understanding of the science underpinning environmental issues.
For example, they could interpret the relationship between two charts showing carbon dioxide emissions and the average
temperature of the Earth's atmosphere. But that figure ranged from 80% in Finland to below 20% in Qatar, Azerbaijan and
Kyrgyzstan.

Importantly, students with poorer knowledge and skills around environmental science often reported an almost naive
optimism that the environmental challenges would go away by themselves. That is not surprising. A better science
education enables students to more realistically assess the magnitude of the challenges that lie ahead. It helps them apply
ethical reasoning in relation to science and to consider consequences and evaluate externality in relation to experimental
design and problem analysis. And a good science education helps students accept that science does not give direct
answers for decision making or ‘what one should do’ but requires ethical and value-driven considerations.

The world demands bold action to meet the global goal of net zero emissions by 2050. Education has a pivotal role in
preparing us for a greener future, fostering sustainability, and keeping the world we know in ecological balance. Education
can also build our resilience, helping us live in an increasingly imbalanced world. It can help us make better trade-offs
between the present and the future, and between situational values - ‘I will do whatever the current situation allows me
to do' - and sustainable values that better align individual and collective well-being.

Beyond providing people with the scientific knowledge and skills that underpin a green economy, education can shape
individual behaviour that influences political commitments, whether that is financing political parties or social activism.
It can shape behaviour that impacts local communities - through volunteering or community services - and business
practices, the latter through changes in consumption and lifestyle patterns, and personal investment and employment
choices.

However, results from PISA 2015, which was the last time science was the assessment’s main domain, show little progress
in 15-year-olds' environmental knowledge and understanding compared to PISA 2006. When there is need for a better
understanding of the science of the environment and more active engagement on this issue but little progress in learning
outcomes, we should ask ourselves what we can do differently. This is why PISA 2018 took this agenda up again.

Human nature should be our ally in this - we are all born scientists. Children love to understand nature, to compare and
contrast, to try things out and test new ideas, to figure out cause and effect. They take nothing for granted, always ready
not just to learn but to unlearn and relearn when new paradigms emerge. And when they discover something new, they
immediately take ownership of it and are eager to tell the whole world.

But as children grow older, many turn away from this early love, considering science to be an abstract world of formulas
and equations unrelated to their lives and dreams. A lot of that has to do with how we learn and teach science. What
students learn in school science is often a mile wide but just an inch deep, quickly memorised and then forgotten, and
unrelated to the environment. Amid all the facts and figures learned in school, it is easy to lose sight of what it means
to think like a scientist - to build a hypothesis, design an experiment, and distinguish questions that are scientifically
investigable from those that are not.

Educating for the environment needs to not just equip young people with the decision-making skills to navigate through life
but empower and support them to take action. As this report shows, pro-environmental attitudes and science proficiency
tend to reinforce each other. Pro-environmental attitudes can foster curiosity and motivation for learning science; at the
same time, scientific understanding of the environment lays the foundation for pro-environmental attitudes.
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Findings inthis report also reveal that scientific knowledge and skills do not automatically lead to action: in 2018, the share of
studentswho performedwellinscience butdid notactforthe environmentwas considerable.Ifschools help students develop
pro-environmental attitudes, this can mobilise their knowledge and propel theminto action. Students with an environmental
sense-of-purpose are more likely to carry out environmental actions. This is good news because, on average, some 8 out of
10 students reported that they care about the environment.

As the report shows, students who are enthusiastic about the environment have a greater propensity to take action when
they are in close contact with parents or school peers who are involved in environmental action - especially school peers.
The results also show that students are more likely to take part in environmental actions if they are enrolled in schools
where other students are also involved in environmental actions. At school, friends and peers form social networks that
share information on environmental issues and encourage students to actively participate in environmental initiatives.
Environmental activities at school that motivate not only the individual but groups of students and the entire student
community are promising. Environmental education initiatives should target school communities as a whole.

So, education needs to do better in helping students develop a sense of self-efficacy, agency and responsibility. Only in this
way can young people unleash their knowledge and energy to build sustainable cities, start sustainable businesses, push
the innovation frontier for green technologies, rethink individual lifestyles, back ecologically responsible policy making,
and, most importantly, strike the right balance between meeting the needs of the present and safequarding the ability of
future generations to meet their own needs.

When young people create new value, they ask questions, collaborate, and try to ‘think outside the box'. They approach
problems using a range of strategies, reflect on what has and has not worked, and have the resilience and agility to try out
new solutions. In doing so they become more prepared and resilient in the face of uncertainty and change.

Some will say the climate challenge is far too urgent to place all our hopes on the next generation. And yes, that is true.
But the sluggish progress we are seeing in public awareness of and adults’ behaviour about climate change shows how
much harder it is to unlearn comfortable beliefs and habits than to get it right from the start. An excellent education
in environmental science, built on a foundation of education science, will serve the hopes and aspirations of people,
economies and nations. It will improve and save many lives, and is one of the great investments a society can make in its
people and its future. Today's school students are just a small share of our populations, but they are 100% of our future.
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Executive Summary

How prepared are students to take on environmental challenges? In a climate-changing world, readiness means having
the knowledge, skills, attitudes, and values to take action on rising carbon emissions, diminishing biodiversity and other
environmental degradation. This report posits that proficiency in science, particularly on environmental and sustainability
issues, is a facet of this readiness as are young people’s awareness of climate-change dynamics; confidence that they
understand them, sense of responsibility about the state of the planet; and taking action to protect it. It looks at how
economic status; gender; parents’ environmental attitudes and behaviours; school peers’ involvement in environmental
actions; students' growth mindset; and school characteristics play into students’ environmental science performance,
attitudes and actions, and how schools can help propel students to act.

Chapter 1 lays out the conceptual and analytical framework. The report uses two sources of PISA data: data on 15-year-
old students' science performance collected from PISA 2006 and PISA 2015 when science was the assessment’s main
domain; and data on environmental sustainability and pro-environmental attitudes and actions collected within the Global
Competence framework in PISA 2018. Through these data, PISA 2018 measured student agency vis-a-vis the environment.

Chapter 2 zooms in on the evolution of student performance in environmental science from PISA 2006 to PISA 2015. It
also looks at student performance in environmental sustainability test items in PISA 2018. The reports finds that students’
performance in environmental science decreased slightly between PISA 2006 and PISA 2015 on average across OECD
countries.

Performance on environmental sustainability test units in PISA 2018 revealed students’ need for a more nuanced and
complex grasp of climate-change science: students in 20 out of the 26 countries/economies with available data had
more difficulties identifying short-term than long-term solutions to climate change: that is, distinguishing between
combatting climate change and adapting to its effects. Environmental science performance in PISA 2006 and PISA 2015,
and environmental sustainability performance in PISA 2018 are related to overall science performance.

Chapter 3 turns to students’ environmental attitudes and values. The report focuses on their awareness of climate-change
issues; their sense-of-purpose or feeling of responsibility towards the planet; and their self-efficacy in environmental
understanding - that is - students’ confidence that they are knowledgeable about climate-change science. Some three out
of four students are environmentally aware; almost four in five students have an environmental sense-of-purpose; and six
out of ten students display self-efficacy in environmental understanding.

Nearly half of students have all three values of awareness, sense-of-purpose and self-efficacy in environmental
understanding, making them “environmentally enthusiastic”. Some 6% have none and are “environmentally indifferent”.
Environmentally enthusiastic students also scored about 80 points higher in science than environmentally indifferent
students, on average, after accounting for student socio-economic status. In fact, environmentally enthusiastic students
are not only more proficient in science but tend to have parents who are environmentally aware and take part in
environmental actions. They also tend to believe in a growth mindset, come from advantaged backgrounds and to be girls.

Chapter 4 looks at young people taking action on environmental issues. It uses PISA data to elucidate the relationship
between both science performance and environmental actions, and pro-environmental attitudes and environmental
actions. What is sobering is that while half of students who sat PISA 2018 have “environmentally enthusiastic” values and
attitudes, only a fifth of students were “actively involved” in environmental actions and a fifth did not take any action on
climate change at all. The environmental actions PISA 2018 asked students about included reducing energy consumption
at home; choosing certain products for environmental or ethical reasons regardless of price; boycotting products or
companies for environmental or other reasons; signing environmental or social petitions online; and participating in
activities to protect the environment. The climate activism spearheaded by young people such as #FridaysForFuture and
Extinction Rebellion Youth would have fallen in the last category, but PISA data was collected in most countries before the
eruption of these movements in the fall of 2018.

Students' reported environmental actions in 2018 showed interesting differences across countries and economies. In
14 countries/economies, the percentage of students who did not participate in any environmental action at the time
was 25% or more; among this group are large OECD countries/economies such as France, Germany, Italy and Scotland
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(United Kingdom). In Indonesia, Jordan, Thailand and Turkiye, however, 40% or more of students participated in four or
five environmental actions, and in Viet Nam, almost nine in ten students did.

What also stands out in Chapter 4 is that it is students’ environmental sense-of-purpose - their feeling of responsibility
towards the planet - that is key to their activism. And, in no country or economy was the share of students who displayed
environmental sense-of-purpose in 2018 lower than two-thirds of the student population.

Chapter 5 focuses on ways in which education can better prepare students to take action on climate change and
environmental issues. In terms of academic performance, the share of students who are strong in science but do not
act for the environment is considerable. Still, better performers have on average more environmental sympathies and
values than lower-performing students, and students with pro-environmental attitudes are more likely to act for the
environment. Education should try to foster not just students’ science proficiency but their pro-environmental convictions
as well: together, scientific knowledge and environmental values can better galvanise young people’s action on climate
change.

To develop students’ sense of environmental purpose, which is crucial to their acting on climate change, schools that are
the most successful are those that are themselves environmentally active. Schools can encourage students to carry out
climate action projects either in the classroom or after regular school hours. They can work together with the surrounding
community on local environmental initiatives, making them more real and relatable to young people. Involving family
members in school-activated climate projects potentially strengthens students’ resolve that they should do something
about climate change. And enriching environmental curriculum and projects with growth-mindset interventions nudges
young people into taking action on climate change all the more. What the report finds is that a “universal” intervention
for all kinds of environmental action does not work. It depends on what kind of students they are and what kind of
environmental actions are desired. Understanding these differences is important if schools are to mobilise responsible
student participation in climate and environmental action.

As for environmental pedagogy, merely covering climate change in school curriculum is not enough: more attention
needs to be paid to how it is being implemented. Educators should focus on students developing a more complex,
nuanced understanding of the timeline of climate-change responses. Schools should consider a more holistic approach
to environmental education such as UNESCO's Whole-School pedagogy, which embeds classroom learning within the
overall environmental values of the school and the immediate community.

And, finally, urgent attention needs to be paid to building good science proficiency and pro-environmental attitudes
among socio-economically disadvantaged students and in countries/economies where student performance in science
needs boosting. This is especially true for lower-income countries/economies. More often than not, they are the ones who
bear the brunt of extreme climate-change effects.
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Reader's Guide

Data underlying the figures

The data referred to in this report are presented in Annex B and, in greater detail, including additional tables, on the PISA
website (www.oecd.org/pisa).

Three symbols are used to denote missing data:

c There were too few observations to provide reliable estimates (i.e., there were fewer than 30 students or fewer than 5
schools with valid data).

m Data are not available. There was no observation in the sample; these data were not collected by the country; or these
data were collected but subsequently removed from the publication for technical reasons.

Country coverage

This publication features data on 66 countries and economies in total. Chapter 2 (section 2.1) features data from the 26
countries and economies that administered the PISA 2018 Global Competence cognitive test (12 OECD and 14 partner
countries/economies?). Chapter 2 (section 2.2) features data from 51 countries and economies (37 OECD and 14 partner
countries/economies?) that participated in PISA 2006 and PISA 2015 cycles. Chapter 3 features data from 66 countries
and economies (30 OECD and 36 partner countries/economies3). Chapter 4 features data for 63 countries and economies
(27 OECD and 36 partner countries/economies?). In figures, OECD countries/economies are indicated in black and partner
countries and economies are indicated in blue.

The statistical data for Israel are supplied by and under the responsibility of the relevant Israeli authorities. The use of such
data by the OECD is without prejudice to the status of the Golan Heights, East Jerusalem and Israeli settlements in the West
Bank under the terms of international law.

Two notes apply to the statistical data related to Cyprus:

* Footnote by Turkey: The information in this document with reference to “Cyprus” relates to the southern part of
the Island. There is no single authority representing both Turkish and Greek Cypriot people on the Island. Turkiye
recognises the Turkish Republic of Northern Cyprus (TRNC). Until a lasting and equitable solution is found within the
context of the United Nations, Turkiye shall preserve its position concerning the “Cyprus issue”.

* Footnote by all the European Union Member States of the OECD and the European Union: The Republic of
Cyprus is recognised by all members of the United Nations with the exception of Turkiye. The information in this
document relates to the area under the effective control of the Government of the Republic of Cyprus.

Hong Kong (China), Netherlands, Portugal and United States: Data did not meet the PISA technical standards but were
accepted as largely comparable (see Annexes A2 and A4 from (OECD, 2019))).

In 2018, some regions in Spain conducted their high-stakes exams for tenth-grade students earlier in the year than in the past,
which resulted inthe testing period for these exams coinciding with the end of the PISA testing window. Because of this overlap,
anumber of students were negatively disposed towards the PISA testand did not try their best to demonstrate their proficiency.
Although the data of only a minority of students show clear signs of lack of engagement (see Annex A9 from (OECD, 20193)),
the comparability of PISA 2018 data for Spain with those from earlier PISA assessments cannot be fully ensured.

PISA collects reliable and comparable data from participating countries and territories. Following OECD data regulations, a
visual separation between countries and territories has been used in all charts to reduce the risk of data misinterpretation.

International averages

The OECD average corresponds to the arithmetic mean of the respective country estimates. The overall average corresponds
to the arithmetic mean of the respective country/economy estimates. These averages were calculated for all indicators
presented in this report.

In this publication, the overall average is used in most chapters when the focus is on comparing performance across
education systems. The OECD average is used in Chapter 2.
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In analyses involving data from multiple years, the OECD average is always reported on consistent sets of OECD countries, and
severalaveragesmaybereportedinthesametable.Forinstance, the”OECD average-38"referstothe averageacrossall 38 OECD
countriesandisreportedasmissingiffewerthan 38 OECD countries have comparable data; the "“OECD average-30"includesonly
30 OECD countries that have non-missing values across all the assessments for which this average itself is non-missing. This
restriction allows for valid comparisons of the OECD average over time.

The number in the label used in figures and tables indicates the number of countries included in the average:

® OECD average: Arithmetic mean across all OECD countries with available data.

® OECD average-33 (Chapter 2): Arithmetic mean across all OECD countries, excluding Colombia, Costa Rica, Iceland,
Japan and Norway.

® OECD average-30 (Chapter 3): Arithmetic mean across all OECD countries, excluding Czech Republic, Denmark,
Finland, Japan, Luxembourg, Norway, Sweden and the United States.

® OECD average-27 (Chapter 4). Arithmetic mean across all OECD countries, excluding Belgium, Czech Repubilic,
Denmark, Finland, Israel, Japan, Luxembourg, the Netherlands, Norway, Sweden and the United States.

If data from subnational entities are reported for some countries in an indicator, the subnational data are included in the
calculation of the OECD average.

Rounding figures

Because of rounding, some figures in tables may not add up exactly to the totals. Totals, differences and averages are
always calculated on the basis of exact numbers and are rounded only after calculation.

All standard errors in this publication have been rounded to one or two decimal places. Where the value 0.0 or 0.00 is
shown, this does not imply that the standard error is zero, but that it is smaller than 0.05 or 0.005, respectively.

Reporting student data

The report uses “15-year-olds” as shorthand for the PISA target population. PISA covers students who are aged between
15 years 3 months and 16 years 2 months at the time of assessment and who are enrolled in school and have completed
at least 6 years of formal schooling, regardless of the type of institution in which they are enrolled, and whether they are
in full-time or part-time education, whether they attend academic or vocational programmes, and whether they attend
public or private schools or foreign schools within the country.

Reporting school data

The principals of the schools in which students were assessed provided information on their schools’ characteristics by
completing a school questionnaire. Where responses from school principals are presented in this publication, they are
weighted so that they are proportionate to the number of 15-year-olds enrolled in the school.

Focusing on statistically significant differences

This volume discusses only statistically significant differences or changes. These are denoted in darker colours in figures
andin boldfontin tables. Unless otherwise specified, the significance levelis set to 5%. See Annex A2 for further information.

Abbreviations used in this report

% dif. Percentage-point difference
Score dif. Score-point difference
Dif. Difference
ESCS PISA index of economic, social and cultural status
S.D. Standard deviation
S.E. Standard error

Further documentation

For further information on the PISA assessment instruments and the methods used in PISA, see the PISA 2018 Technical
Report (OECD, 2020y
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StatLink SiEm
This report has StatLinks at the bottom of tables and graphs. To download the matching Excel® spreadsheet, just type the
link into your Internet browser, starting with the https://doi.org prefix, or click on the link from the e-book version.

1. For Chapter 2 (section 2.1), the 12 OECD countries/economies are: Canada, Chile, Colombia, Costa Rica, Greece, Israel, Korea, Latvia, Lithuania,
Scotland (United Kingdom), the Slovak Republic and Spain. The 14 partner countries/economies are: Albania, Brunei Darussalam, Croatia,
Hong Kong (China), Indonesia, Kazakhstan, Malta, Morocco, Panama, Philippines, Serbia, Singapore, Chinese Taipei and Thailand.

2. Chapter 2 (section 2.2), the 37 OECD countries are: Australia, Austria, Belgium, Canada, Chile, Colombia, the Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Israel, Italy, Japan, Korea, Latvia, Lithuania, Luxembourg, Mexico, the Netherlands,
New Zealand, Norway, Poland, Portugal, the Slovak Republic, Slovenia, Spain, Sweden, Switzerland, Turkiye, the United Kingdom and the United
States. The 14 partner countries/economies are: Brazil, Bulgaria, Croatia, Hong Kong (China), Indonesia, Jordan, Macao (China), Montenegro,
Qatar, Romania, Chinese Taipei, Thailand, Tunisia and Uruguay.

3. For Chapter 3, the 30 OECD countries/economies are: Australia, Austria, Belgium, Canada, Chile, Colombia, Costa Rica, Estonia, France, Germany,
Greece, Hungary, Iceland, Ireland, Israel, Italy, Korea, Latvia, Lithuania, Mexico, the Netherlands, New Zealand, Poland, Portugal, Scotland
(United Kingdom), the Slovak Republic, Slovenia, Spain, Switzerland and Turkiye. The 36 partner countries/economies are: Albania, Argentina,
Baku (Azerbaijan), Bosnia and Herzegovina, Brazil, Brunei Darussalam, Bulgaria, Croatia, Cyprus, the Dominican Republic, Hong Kong (China),
Indonesia, Jordan, Kazakhstan, Kosovo, Lebanon, Macao (China), Malaysia, Malta, Moldova, Montenegro, Morocco, North Macedonia, Panama,
Peru, Philippines, Romania, Saudi Arabia, Serbia, Singapore, Chinese Taipei, Thailand, Ukraine, the United Arab Emirates, Uruguay and Viet Nam.

4. For Chapter 4, the 27 OECD countries/economies are: Australia, Austria, Canada, Chile, Colombia, Costa Rica, Estonia, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Korea, Latvia, Lithuania, Mexico, New Zealand, Poland, Portugal, Scotland (United Kingdom), the Slovak Republic,
Slovenia, Spain, Switzerland and Turkiye. The 36 partner countries/economies are the same as Chapter 3: Albania, Argentina, Baku (Azerbaijan),
Bosnia and Herzegovina, Brazil, Brunei Darussalam, Bulgaria, Croatia, Cyprus, the Dominican Republic, Hong Kong (China), Indonesia, Jordan,
Kazakhstan, Kosovo, Lebanon, Macao (China), Malaysia, Malta, Moldova, Montenegro, Morocco, North Macedonia, Panama, Peru, Philippines,
Romania, Saudi Arabia, Serbia, Singapore, Chinese Taipei, Thailand, Ukraine, the United Arab Emirates, Uruguay and Viet Nam.
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INTRODUCTION

In September 2015, the world's leaders set ambitious goals for the future of the global community, the Global Goals
or the 2030 Agenda for Sustainable Development. The 17 Sustainable Development Goals (SDGs) adopted by the 70th
General Assembly of the United Nations in 2015 are a universal call for action to end poverty, protect the planet and
ensure that all people enjoy peace and prosperity. The Sustainable Development Goals on education (Goal 4) and
climate change (Goal 13) recognise the importance of education for sustainable development and education’s role in
climate change responses (Box 1.1).

About a year later, in November 2016, the Paris Agreement, a legally binding international treaty to reduce global
greenhouse gas emissions and foster global collaboration to adapt to the impacts of climate change, entered into force.
By 2022, 192 countries had joined the Agreement’, a convergence that reflects the growing scientific and international
consensus on the urgency of addressing climate change and global warming (IPCC, 2022,;). OECD estimates show
that the potential consequences of inaction on climate for human well-being are dramatic: for example, if average
global temperature continues to rise at current rates (“business-as-usual scenario”), melting polar ice caps will cause a
rise in global sea levels, which, in turn, will produce major destructive effects in coastal cities by 2070 (OECD, 2012,y).
Furthermore, human activity is causing a wide range of environmental disruptions that include more frequent wild fires,
biodiversity loss, water scarcity and declining quality, waste pollution, and deforestation, among others (Ruckelshaus
et al, 20203)).

In the face of this environmental crisis, agency and resilience are fundamental to humankind's response (OECD, 20214y,
Feder et al,, 20195, Mirzaei Rafe et al,, 2019,). Renewable energy sources (Panwar, Kaushik and Kothari, 20117)),
circular economies (Corona et al., 2019[8]), the creation, restoration and improved management of existing habitats
to capture carbon and protect wildlife (Stafford et al., 2020;) as well as new ways of understanding the relationship
between nature and human society (Fraser, Mabee and Slaymaker, 2003[,;) are examples of the ways scientists, activists
and communities are reducing the negative impacts of human lifestyles on Earth.

Education also has a role to play. Scientific knowledge and skills on environmental issues drive the innovation climate
mitigation and adaptation strategies so critically depend upon. Building a sustainable society and tackling the climate
crisis also requires behavioural changes in all populations, including young people. This report examines 15-year-old
students’ readiness to address environmental challenges. Based on the PISA data, both from PISA 2018 and earlier
assessments, it provides international comparative perspectives on students' environmental competencies and
attitudes - in their capacity to reflect and act responsibly on environmental issues. This report particularly focuses on
student agency, which is rooted in students’ ability and willingness to positively influence their own lives and the world
around them. The report also suggests potential roles educators and parents can play. The following three aspects
will be covered: students' knowledge and skills on environmental issues (Chapter 2); students’ attitudes regarding
environmental issues (i.e. awareness, self-efficacy in environmental understanding and sense-of purpose) (Chapter 3),
and students' involvement in actions regarding environmental issues (Chapter 4).

CONCEPTUAL FRAMEWORK

Young people have a crucial role in tackling environmental challenges. They will experience the consequences of climate
and environmental change more directly during their lifetime than any previous generation in recent history (Thiery et al.,
2021117). Are students prepared and ready to actively address environmental challenges? And, how can education prepare
students with the knowledge, skills and the environmentally-related attitudes they need?

Figure 1.1 shows how student readiness for environmental challenges is examined in this report. The report has been
designed with the hypothesis that students’ preparedness for today's environmental challenges requires (i) scientific
knowledge and skills, including proficiency in environmental science and sustainability; (i) pro-environmental attitudes and
values, including environmental awareness and sense-of-purpose, and self-efficacy in environmental understanding?; and
(i) taking part in environmentally responsible actions. Students with a science-based understanding of climate change
and ways to solve and adapt to it, and the belief that it is important and possible for them to make a difference are likelier
to respond actively and responsibly to environmental challenges.

The report also considers contexts that can influence student readiness for environmental challenges. These contexts
include student characteristics such as socio-economic status (for a definition of socio-economic status in PISA, see Box 1.2),
gender, growth mindset and fear of failure; parents’ environmental attitudes and behaviours; and school characteristics,
including the coverage of environmental issues in the curriculum and the degree of involvement in environmental actions
among other students in the school.
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Figure 1.1 Conceptual and analytical framework
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1. The environmental actions examined in this report are the following: 1) Reducing the energy used at home (e.g. by turning the heating down or turning the
air conditioning down or by turning off the lights when leaving a room) to protect the environment; 2) Choosing certain products for ethical or environmental
reasons, even if they are a bit more expensive; 3) Signing environmental or social petitions online; 4) Boycotting products or companies for political, ethical or
environmental reasons; 5) Participating in activities in favour of environmental protection.

To measure environmentally- related concepts, this report uses two sources of PISA data: data collected through
instruments (e.qg. test items and contextual questionnaires) developed for the Science Framework since 2006, and data
collected through instruments developed for the Global Competence framework in PISA 2018.

ENVIRONMENTAL ISSUES IN THE PISA SCIENCE ASSESSMENT FRAMEWORK

PISA has collected data on environmental issues since its beginning. The PISA science framework, upon which the
PISA science assessment is based, has considered environmental science topics to be a part of scientific literacy since
PISA 2000. In PISA 2000, biodiversity (species, gene pool, evolution) and ecosystems (food chains, sustainability) were
defined as major scientific themes for the assessment of scientific literacy; in addition, the maintenance of and sustainable
use of species, interdependence of physical/biological systems, pollution, production and loss of soil, and weather and
climate were included as topics in the science assessment (OECD, 2000(;)).

In PISA 2006, when science became the major domain of the PISA assessment for the first time, the PISA science framework
defined the environment as one of the key contexts (i.e. life situations that involve science and technology) used to frame
items of the science assessment. Examples of the environmental contexts used in PISA 2006 science assessment are the
following: environmentally friendly behaviour; use and disposal of materials; disposal of waste; environmental impact; local
weather; biodiversity; ecological sustainability; control of pollution; and the production and loss of soil. Climate change
and species extinction are also contexts for the PISA 2006 science assessment (OECD, 2006(,3).

Are Students Ready to Take on Environmental Challenges? » © OECD 2022
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Furthermore, in PISA 2006 the science framework defined that attitudes towards science played an important part of
scientific literacy: “a person's scientific literacy includes certain attitudes, beliefs, motivational orientations, sense of
self-efficacy, values, and ultimate actions” (OECD, 2006(,3;). The group of attitudes towards science defined as “responsibility
towards resources and environments” included three attitudes: show a sense of personal responsibility for maintaining
a sustainable environment; demonstrate awareness of the environmental consequences of individual actions; and,
demonstrate willingness to take action to maintain natural resources.

The report Green at Fifteen (OECD, 20094)), based on data from PISA 2006, analysed what students knew about
environmental issues, what attitudes students held towards the environment, and where students gained
environmentally-related knowledge from. The report showed that the great majority of students in most countries
participating in PISA 2006 are proficient at some level of environmental science and geoscience, but proficiency is unevenly
distributed across the population. Students with disadvantaged socio-economic backgrounds and girls, on average,
showed significantly lower proficiency.

The Green at Fifteen report also showed that student awareness of environmental issues tends to go hand-in-hand with
their performance in environmental science. Students who reported the greatest familiarity with complex environmental
phenomena (i.e. the consequences of clearing forests for other land use; acid rain; the increase of greenhouse gases in
the atmosphere; nuclear waste; and use of genetically modified organisms) tend also to have high levels of proficiency.

Furthermore, the report found that while students’ environmental awareness is related to their socio-economic
background, those with more disadvantaged socio-economic status are no less likely to report a sense of responsibility
for environmental issues (i.e. students were asked “Do you see the environmental issues below as a serious concern for
yourself and/or others?” with issues being the following: air pollution; energy shortages; extinction of plants and animals;
clearing of forests for other land use; water shortages; and nuclear waste).

The PISA 2015 results showed that students’ environmental awareness had increased since 2006 on average across
OECD countries (Echazarra, 20185)). This was the second time science was the major domain in the PISA assessment.
For example, on average across OECD countries, the percentage of students who stated they were informed about the
increase of greenhouse gases in the atmosphere rose from 57% in 2006 to 64% in 2015, and a similar percentage-point
increase was observed when students were asked about the use of genetically modified organisms.

However, during the same period, students did not become more optimistic about resolving these problems. In general,
environmentally aware students are more pessimistic about the future of Earth. For instance, on average, 15-year-old
students who claimed to be informed about the increase of greenhouse gases were 43% more likely to consider that this
problem would get worse over the next 20 years than students who claimed to not be informed about this.

Fifteen-year-old students are, in general, more optimistic about environmental issues than their parents, according to
the PISA 2015 results (Awvisati, 2019¢)). Beliefs are influenced by knowledge and life experiences. Parents may have
more knowledge than students about environmental issues. It is also possible that parents may have tried to bring about
environmental change but repeated actions had not led to any improvements, resulting in a feeling of helplessness. This
suggests that it is important to make sure that realistic pessimism does not result in a sense of futility.

What can make students informed optimists? While PISA cannot prove cause and effect, two factors showed a strong
association with both awareness about environmental problems and a belief that these problems would be ameliorated
over the next 20 years: the number of science activities in which students participate and students’ exposure to
enquiry-based teaching (Echazarra, 2018};5)).

ENVIRONMENTAL ISSUES IN THE PISA 2018 GLOBAL COMPETENCE ASSESSMENT

PISA 2018 sheds light on an important new aspect for climate change action: student agency. Agency involves undertaking
critical appraisal and evaluation of evidence regarding complex systemic issues; setting goals to bring about change;
deciding how to take responsible action; and making decisions by examining evidence (OECD, 20197, Environmental
Science Expert Group, 2022pg)).The PISA 2018 assessment of Global Competence defined agency regarding global issues
as “a worldview in which one sees oneself as connected to the world community and feels a sense of responsibility for
its members” (OECD, 2020q)). A person who exhibits agency in global issues has concerns for people in other parts
of the world and a moral responsibility to try to improve others' living condition. And, because they care about future
generations, they will act to preserve Earth's environmental integrity.

In the context of the Global Competence assessment, PISA 2018 created an index of student agency regarding global
issues. It includes a measure of how much students care about the environment: i.e. students were asked the extent to
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which they agree with the statement “Looking after the environment is important to me” (item st219g03 in the student
qguestionnaire).

Because item st219903 is part of a larger set of items measuring student agency, by itself it captures only a partial
dimension of what student agency means. For this reason, in this report, the construct measured by item st219g03 will be
referred to as environmental sense-of-purpose. This reframing of the item’s original construct is based on the concept of
student agency developed by the OECD's Future of Education and Skills 2030 project (OECD, 2019,). It defines student
agency as the capacity to set a goal, reflect and act responsibly to effect change, and underscores that student agency
requires the ability to frame a guiding purpose and identify actions to achieve a goal. The development of a sense of
purpose during adolescence is part of a person’s search for meaning and their desire to make a difference in the world
(Damon, Menon and Cotton Bronk, 200351y

In this report, students for whom looking after the environment is important are students who can find a sense of identity,
motivation and purpose in acting for the environment. These students are also conveying a personal commitment to
environmental action - this is corroborated in the analyses included in this report, which show a strong correlation between
students’ environmental sense-of-purpose and involvement in environmental actions. From now on, in Chapters 3
and 4, where data on student attitudes towards the environment are examined, students with an environmental
sense-of-purpose are those who reported that looking after the global environment is important to them.

Another reason why the PISA 2018 study on Global Competence is important for examining environmental agency is that
it measures whether students took part in environmental actions. These include: saving energy at home; choosing “green”
products; signing online environmental petitions; boycotting products for environmental reasons; and participating in
activities in favour of environmental protection. In this report, these data will be analysed in Chapter 4. Research on social
movements and environmental movements is used in the report to better frame and understand student participation in
environmental actions (Klandermans, 2007,,;; Snow and Soule, 201033

Box 1.1. The role of education for sustainable development and climate change in the United Nations’
Sustainable Development Goals

Sustainable development was originally defined as “development that meets the needs of the present without
compromising the ability of future generations to meet their own needs” (WCED, 198754)). Since then, it has been
subject to discussion and revisions (Shah, 2008 ,5;; Holden, Linnerud and Banister, 2014,¢)). In the context of the
UN's Sustainable Development Goals, there are two goals that address directly the role of education in sustainable
development and climate change.

The first one is Goal 4, “Ensure inclusive and equitable quality education and promote lifelong learning opportunities
for all”, which includes the following target:

* Target 4.7: By 2030, ensure that all learners acquire the knowledge and skills needed to promote sustainable
development, including, among others, through education for sustainable development and sustainable
lifestyles, human rights, gender equality, promotion of a culture of peace and non-violence, global citizenship
and appreciation of cultural diversity and of culture's contribution to sustainable development.

The second goal, Goal 13, “Take urgent action to combat climate change and its impacts”, includes the following
target:

* Target 13.3: Improve education, awareness-raising and human and institutional capacity on climate change
mitigation, adaptation, impact reduction and early warning.

This target aims at expanding the extent to which global citizenship education (GCED) and education for sustainable
development (ESD) are mainstreamed in national education policies; curricula; teacher education; and student
assessment. As defined by the United Nations, GCED and ESD nurture respect for all, build a sense of belonging to a
common humanity, foster responsibility for a shared planet, and help learners become responsible and active global
citizens and proactive contributors to a more peaceful, tolerant, inclusive, secure and sustainable world. They aim
to empower learners of all ages to face and resolve local and global challenges and to take informed decisions and
actions for environmental integrity, economic viability and a just society for present and future generations, while
respecting cultural diversity.

Source: https://unstats.un.org/sdgs
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Box 1.2. Definition of socio-economic status in PISA
The PISA index of economic, social and cultural status (ESCS)

Socio-economic status is a broad concept that aims to reflect the financial, social, and cultural resources available to
students and the social position of the student’s family/household.

In PISA, a student’s socio-economic status is estimated by the PISA index of economic, social and cultural status
(ESCS), a composite measure that combines into a single score the financial, social and cultural resources available to
students (see PISA 2018 Technical Report (OECD, 2020(,7)). In practice, it is derived from several variables related to
students’ family background that are then grouped into three components: parents’ education, parents’ occupations,
and an index summarising a number of home possessions that can be taken as proxies for material wealth or
cultural capital, such as possession of a car, the existence of a quiet room to work, access to the Internet, the number
of books and other educational resources available in the home.

Definition of socio-economically advantaged and disadvantaged students

In this report, socio-economically disadvantaged students are defined as those whose value on the PISA index of
economic, social and cultural status (ESCS) is among the bottom 25% of students within their country or economy.

Similarly, socio-economically advantaged students as those whose ESCS is among the top 25% of students within
their country or economy.

Source: OECD (2020), PISA 2018 Technical Report, https://www.oecd.org/pisa/data/pisa2018technicalreport/

1. https://treaties.un.org/doc/Publication/MTDSG/Volume%20II/Chapter%20XXVII/XXVII-7-d.en.pdf

2. Self-efficacy is the extent to which individuals believe in their own ability to engage in certain activities and perform specific tasks. PISA
has traditionally asked students to judge their capabilities in specific content areas, such as mathematics or science. In 2018 PISA asked
students about their ability to explain environmentally-related phenomena. In this report, students displaying self-efficacy in environmental
understanding are students who reported that they could explain how carbon-dioxide emissions affect global climate change easily or with a
bit of effort. See Box 3.1 in Chapter 3 for additional details.
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What the data tell us

= Student performance on environmental sustainability was measured in PISA 2018 with five test units. About
1 in 4 students responded correctly to items in the Palm Qil and Rising Sea Levels test units on average across
countries/economies. About 4 in 10 responded correctly on average to questions in the three remaining test
unites. Singapore performed the best in three out of the five environmental sustainability test units; Hong Kong
(China) and Korea performed the best in one test unit. The Philippines showed the lowest levels of performance in
four out of the five test units considered in this chapter, and Indonesia, Kazakhstan and Panama in one test unit.

= In 20 out of 26 countries/economies with available data, students had more difficulty identifying a short-term
response to sea level rise caused by global warming than a long-term response. The share of students who
correctly identified a long-term response was more than 15 percentage points greater than the share of students
who correctly identified a short-term response in Brunei Darussalam, Chile, Hong Kong (China), Malta, Thailand and
Singapore. In five countries/economies the difference was not statistically significant and in Serbia more students
correctly identified a short-term response than a long-term response.

- Between PISA 2006 and PISA 2015, the percentage of students who answered correctly on average across
11 environmental science trend items decreased by 0.5 percentage point on average across OECD countries.
Performance in environmental science improved the most in Portugal, Qatar and Romania, and declined the most
in Hong Kong (China) and the Slovak Republic over this period.

= The socio-economic gap in environmental science in favour of advantaged students did not, on average, widen
or narrow between 2006 and 2015. However, in Luxembourg and Finland the socio-economic gap across the
11 environmental science trend items widened whereas in Thailand and the United States it narrowed.

= Both the environmental sustainability performance measured in PISA 2018 and environmental science performance
assessed between PISA 2006 and PISA 2015 are related to science performance. In Estonia, Italy, Poland, Portugal,
Romania and Qatar, performance on both environmental and non-environmental science items improved between
PISA 2006 and PISA 2015. In Australia, Belgium, the Czech Republic, Finland, Greece, the Netherlands, New Zealand
and the Slovak Republic, performance on the environmental and non-environmental science items declined.

This chapter explores student proficiency in environmental science and sustainability as measured by PISA. In the first
section, the chapter examines student performance in environmental sustainability items in PISA 2018. The second section
looks at the evolution of student performance in environmental science between PISA 2006 and 2015.

The conceptual basis for the environmental sustainability items examined in the first section is the PISA 2018 Global
Competence assessment, which measures students’ competence in various global issues, including environmental
sustainability (OECD, 2019,). Students' competence in environmental sustainability encompasses their knowledge of
the demand for and use of natural resources; their understanding of the main forces that deplete the planet's natural
environment; and their awareness of how improvements in the quality of life should be pursued without damaging the
planet for future generations. The environmental sustainability domain is split into two subdomains: natural resources and
environmental risks; and policies, practices and behaviours for environmental sustainability. The subdomain on natural
resources and environmental risks looks at students’ competence in the main environmental challenges facing the planet
and ecological interdependence in society. The subdomain on policies, practices and behaviours for environmental
sustainability covers students’ attitudes towards management practices when facing these environmental challenges.

With regards to the environmental science items (examined in the second section of this chapter), their conceptual
basis is the PISA science framework that was developed in PISA 2006 (OECD, 2006(,)), used for the PISA science assessment
in 2006, 2009 and 2012, and updated in PISA 2015 (OECD, 2017;3))". Furthermore, the PISA report Green at Fifteen?
(OECD, 2009 4y) built on the PISA science framework to develop a definition of student proficiency in environmental science
that includes the following competences:
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e Scientific knowledge and use of that knowledge to identify questions, acquire new knowledge, explain biological and
geoscience phenomena related to the environment, and draw evidence-based conclusions about the environment.
For example, when individuals read about global warming, can they separate environmental scientific-related from
non-scientific aspects of the text, and can they apply knowledge and justify personal decisions?

® Understanding of the characteristic features of environmental science as a form of human knowledge and inquiry.
For example, do individuals know the difference between evidence-based explanations and personal opinions about
the environment?

* Awareness of how environmental science can shape our use of Earth’s resources, policies about environmental sustainability,
and future responsibility towards environmental quality. For example, are individuals aware of environmental changes
and the effects of those changes on economic and social stability?

* Willingness to engage with environmental science and ideas of environmental science as a reflective citizen and consumer
of geological and biological resources. This addresses the value students place on environmental science both in terms
of topics, scientific approach to understanding the earth’s environment and solving environmental issues.

Figure 2.1 How student knowledge of and skills in environmental issues are measured in this report

Student knowledge of and skills in environmental issues

Environmental sustainability Environmental science
in PISA 2018 in PISA 2006 and PISA 2015
5 test units (20 items) from 11 trend items from
PISA Global Competences assessment PISA science assessment
Natural resources Scientific knowledge about
and environmental risks biological and geoscience

phenomena related to
the environment

Policies, practices and
behaviours for . .
environmental sustainability Use of knowledge to identify
questions and draw
evidence-based
conclusions about
the environment

Understanding environmental
science as a form of human
knowledge and inquiry

ENVIRONMENTAL SUSTAINABILITY: STUDENT PERFORMANCE IN 2018

PISA 2018 Global Competence assessment included 20 items about “Natural resources and environmental risks” and
“Policies, practices and behaviours for environmental sustainability” (hereafter, environmental sustainability items). These
items were organised in five test units: “Rising Sea Levels”, “Ethical Clothing”, “Oil Exploration”, “Palm Oil” and “Blue River
Dam”. The “Rising Sea Levels” unit was publicly released. It is examined in some detail in the next section.

Analysis included in this section cover the 26 countries and economies that administered the Global Competence
cognitive test?. Because data is only available for 123 out of the 38 OECD countries, the average across all 26 countries
and economies with available data will be used instead of the OECD average throughout this section.

Student performance in environmental sustainability: Rising sea levels test unit

The “Rising Sea Levels” unit focuses on the effects of rising temperatures on sea levels. The introduction sets the stage for
the items within the unit, which explores the effects of rising sea levels on individuals who live in areas of low elevations,
such as islands and coastal areas.
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This unit has five items. The final item asks students to consider a set of proposals and identify which ones represent a
short-term response to a more immediate need and which ones represent a long-term response to more systemic causes
of rising sea levels. To respond to this item, students need to apply their knowledge of environmental issues (i.e. possible
solutions to sea-level rise), and consider and distinguish between ex-post remedies to various problems caused by rising
sea levels and interventions to tackle the source of the problem.

For example, a proposal of «Building sea defences such as dams and sea walls» is a short-term response as it resolves
the issue of flooding but not that of rising sea levels itself. In contrast, proposals of “Reducing greenhouse gases that are
warming the planet” is a long-term response as it responds to the cause of rising sea levels.

Responses to these items provide some information about students’ ability to distinguish between short- and long-term
responses to climate change; yet, interpreting these results requires considering rising sea levels as one particular aspect
of the problem: additional measures would be required to fully capture students’ ability to distinguish between short- and
long-term responses to climate change.

Over 70% of students responded that “Reducing greenhouse gases that are warming the planet» is a long-term response
on average across the 26 countries/economies that implemented this item. This shows that it is common knowledge to
15-year-old students that reducing greenhouse gases is a long-term solution to global warming, which causes rising
sea levels. However, it varies across countries/economies. In Canada, Hong Kong (China), Korea, Singapore and Chinese
Taipei, around 85% or more of students responded correctly, identifying that this is a long-term response (Figure 2.2).
In contrast, from 41 to 49% of students responded itis a short-term response in Brunei Darussalam, Indonesia, Kazakhstan
and Panama (Table B.2.30).

Figure 2.2 Example of environmental sustainability item: Rising sea levels

Percentage of students who correctly responded to the following sub-items of Rising sea levels
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Note: Statistically significant differences between the percentage of students who correctly responded to item DG122Q01RA and those to item DG122Q01RB
are shown in a darker tone.

Countries and economies are ranked in descending order of the percentage of students who correctly identified the sub-item DG122Q01RB as a long-term response.
Source: OECD, PISA 2018 Database, Table B.2.31.

StatLink Sz https://stat.link/2fltev
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Socio-economically disadvantaged students were more likely to respond to this question incorrectly than advantaged
students in all countries/economies with available data except Albania, Greece and Hong Kong (China). Overall, 79% of
advantaged students responded correctly on average across countries/economies compared to 64% of disadvantaged
students (Table B.2.33).

Fifteen-year-old students seem to have more difficulty identifying short-term proposals that do not provide a long-term
solution to the issue of rising sea levels. On average across 26 countries/with available data, 60% of students responded
that “Building sea defences such as dams and sea walls” is a short-term response. This means that 40% of students did
not recognise that this is not a long-term solution to the problem of rising sea levels, which is global warming. In Korea,
Serbia and Chinese Taipei, over three in four students recognised the short-term nature of this proposal while less than
45% of students did in Brunei Darussalam, Indonesia, and Thailand (Table B.2.30).

Socio-economically disadvantaged students were more likely to respond to this question incorrectly than advantaged
students in half of countries/economies with available data. While 66% of advantaged students responded correctly on
average across countries/economies, 56% of disadvantaged students responded correctly (Table B.2.33).

In 20 out of 26 countries/economies with available data, students had more difficulty identifying a short-term a response
to the rise in sea levels caused by global warming than a long-term a response. The share of students who correctly
identified a proposal as a long-term response was more than 15 percentage points higher than the share of students who
correctly identified a proposal as a short-term response in Brunei Darussalam, Chile, Hong Kong (China), Malta, Thailand
and Singapore (Figure 2.2). In five countries/economies the difference was not statistically significant and in Serbia more
students correctly identified a short-term response than a long-term response.

Performance in environmental sustainability units

At the test unit level, the average percentage correct across items in a test unit was about a quarter in test units Palm Oil
(28%) and Rising Sea Levels (28%); about 40% in the Oil Exploration and Ethical Clothing test units; and about half (44%) in
test unit Blue River Dam, on average across countries and economies (Tables B.2.10-14).

Figure 2.3 shows variation in the average percentage correct in test units related to environmental sustainability across
countries/economies. Singapore had the highest average percentage correct in three out of the five test units considered
in this chapter: 65% in the Ethical Clothing unit, 48% in the Rising Sea Levels unit and 58% in the Blue River Dam unit. Hong
Kong (China) had the highest average percentage correct in the Oil Exploration unit (56%). Korea had the highest average
percentage correct in the Palm Qil unit (46%). By contrast, the Philippines showed the lowest levels of performance in four
out of the five environmental sustainability test units, and Indonesia, Kazakhstan and Panama showed the lowest levels of
performance in the Palm Oil unit (less than 20% correct) (Tables B.2.10-14).

Performance in environmental sustainability units, by gender and socio-economic status

In terms of socio-economic status, performance in environmental sustainability was better among socio-economically
advantaged than disadvantaged students in each of the 20 environmental sustainability items on average across
countries and economies. The difference between the average percentage of advantaged and disadvantaged students
who correctly responded to an item ranged from three percentage points (item 5 of the Blue River Dam test unit) to
23 percentage points (item 2 of the Ethical Clothing test unit) (Tables B.2.20-24).

In most of the 20 environmental sustainability items, there is a socio-economic gap in performance in most or all countries
and economies. However, in 5 out of the 20 environmental sustainability items?, the percentage of advantaged and
disadvantaged students who correctly responded to an item was no different in most countries.

In terms of gender, performance in environmental sustainability was better among girls than boys in 14 out of the
20 environmental sustainability items on average across countries and economies®. In these items, the average
difference between the percentage of girls and the percentage of boys who correctly responded to the item ranged
from two percentage points (item 2 of test unit Rising Sea Levels) to eight percentage points (item 2 of test unit
Oil Exploration) (Tables B.2.20-24). However, the cross-country averages do not reflect the fact that in the majority
of countries/economies performance in environmental sustainability items was not different between girls and boys.
In 13 out the 14 items where girls outperformed boys on average® as well as in the other six items where no gender
differences were found on average across countries and economies, performance in environmental sustainability
items was not different between girls and boys in most countries and economies (Tables B.2.20-24).
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Figure 2.3 Average percentage of students who correctly answered environmental sustainability items, across test
units
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Countries and economies are ranked in ascending order of the percentage of students who correctly responded the items in the Rising Sea Levels unit.
Source: OECD, PISA 2018 Database, Tables B.2.10 to B.2.14.
StatLink Sz https://stat.link/npiv7h

Performance in environmental sustainability units, and general science performance

Studentswho performed well on environmental sustainability items also scored higher in the PISA 2018 science test. In each
environmental sustainability item measured in PISA 2018 the mean score in science was higher for students who got full
credit for the items as opposed to those who answered the items incorrectly on average across countries and economies
(Tables B.2.15-19).

Furthermore, in 11 out of the 20 environmental sustainability items examined in this report, the mean score in science was
higher for students who got full credit in every country/economy with available data. In the remaining 9 environmental
sustainability items, the mean score in science was higher for students who got full credit in the majority of countries and
economies but not in all of them. The number of countries/economies where the difference in the mean score in science
between students who got full credit and no credit in environmental sustainability items was not statistically significant
ranged from one country (Indonesia in item 1 of test unit Rising Sea Levels; Latvia in item 3 of the Ethical Clothing
unit; Costa Rica in item 1 of the Oil Exploration unit) to 14 countries/economies (in item 5 of test unit Blue River Dam)
(Tables B.2.15-19).

The association between performance in environmental sustainability and performance in the general science test is also
observed at the system level. Figure 2.4 depicts the mean score in science for each country and economy in the x-axis and
percentage of items with correct response in each test unit on the y-axis. Results show that countries/economies where
the mean score in science is higher tend to perform better on the environmental sustainability test units.

ENVIRONMENTAL SCIENCE: STUDENT PERFORMANCE BETWEEN 2006 AND 2015

This section provides an overview of trends in student performance in environmental science, focusing on 11 science
items in the PISA 2006 and 2015 when science was the main focus of the assessment. These science trend items are part
of the following test units of the PISA science assessment: Algae, Different Climates, Earth Temperature, Extinction of the
Dinosaurs, Penguin Island, Solar Power Generation, Water and Wild Oat Grass. See Annex A4 for information on PISA data
available for analysis of trends in environmental science performance.
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Figure 2.4 Mean score in science and average percentage correct across items in environmental sustainability test
units
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Source: OECD, PISA 2018 Database, Tables B.2.10 to B.2.14
StatLink S https://stat.link/9413wt

Student performance in environmental science items

On average across 11 environmental science trend items, the percentage of students who answered items correctly
decreased by 0.5 percentage points between PISA 2006 and PISA 2015 on average across OECD countries with
comparable data’ (Figure 2.5). A similar moderate decline is also observed for non-environmental science items. Across the
47 non-environmental science items which allow for comparing performance across paper- and computer-based
administration, the proportion of correct responses declined by 0.9 percentage points on average (Table B.2.3).
Furthermore, mean score in the science assessment (which includes environmental and non-environmental trend items)
declined by 6 score points during the period, on average across OECD countries (Figure 2.5). In other words, the slight
decline in average performance between 2006 and 2015 is not specific to environmentally related science items but also
observed across non-environmental science items and science performance in general.

Performance in environmental science improved the most between PISA 2006 and PISA 2015 in Qatar, Romania and
Portugal (Figure 2.5). In Qatar, student performance improved in all 11 environmental science items considered in this
analysis. In Romania performance improved in seven environmental science items and declined in one only. Both of
these countries were among the lowest-performing countries in these items in PISA 2006; thus, their improvement in
performance brings them closer to, yet does not reach, the average of performance observed in OECD countries in
PISA 2015 (Tables B.2.1, B.2.2 and B.2.3). In addition, both countries improved their mean science performance between
2006 and 2015(Figure 2.5). In the case of Qatar, mean science performance increased by 68 points, the largest increase
for this period among all countries and economies with available data. In Romania, mean science performance improved
by 16 points between 2006 and 2015.

In Portugal, the percentage of students who answered correctly increased in 6 items and declined in none (Table B.2.3).
Portugal was the OECD country where mean science performance increased the most between PISA 2006 and PISA 2015
(27 score-point increase) (Figure 2.5).

Countries/economies where performance in environmental science declined markedly include the Slovak Republic, where
the percentage of students who correctly answered environmental science items declined in five out of the 11 items
and increased in only one; and Hong Kong (China), where performance declined in 6 items and improved in none. The
Slovak Republic performed around the OECD average in PISA 2006 (average percentage correct across environmental
science items was 42% in the Slovak Republic), and the negative trend brought it below the OECD average in PISA 2015.
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Hong Kong (China) was the country/economy with the highest average percentage correct across environmental
science items in PISA 2006 (together with Finland). Despite the decline during this period, it remained above the average
performance observed across OECD countries in PISA 2015 (Tables B.2.1, B.2.2 and B.2.3).

In the Slovak Republic a decline of 4 percentage points is observed in the average percentage of students who answered
non-environmental science items correctly (average across 47 non-environmental science items). In Hong Kong (China),
no change is observed in the average percentage of students who answered non-environmental science items correctly
between PISA 2006 and 2015 (Table B.2.3).

Figure 2.5 Change between PISA 2006 and PISA 2015 in student performance in environmental science items and in
science
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Note: Statistically significant differences are shown in a darker tone.

Countries and economies are ranked in ascending order of the percentage-point difference of students correctly responding to science items between PISA 2006 and
PISA 2015.

Source: OECD, PISA 2006 and PISA 2015 Databases, Table B.2.3.
StatLink S https://stat.link/i7k03u

Student performance in environmental science items and student socio-economic background

As in other cognitive domains measured in PISA, student performance in environmental science is, on average, higher
among socio-economically advantaged students than disadvantaged ones. On average across OECD countries in
PISA 2006, the percentage of students who answered environmental science items correctly was higher among
advantaged than disadvantaged students on average across all environmental science items and for each environmental
science item considered in this analysis (Table B.2.4).

Yet, the performance difference in a single point of time does not necessarily remain the same over time. Were changes
in environmental science performance between PISA 2006 and PISA 2015 different for advantaged and disadvantaged
students? And did the socio-economic gap in environmental performance widen or narrow?

Socio-economic gap in environmental science performance stayed constant over time between 2006 and 2015.
On average across OECD countries, performance (i.e. average percentage correct across all environmental science items)
declined by 0.7 percentage points among disadvantaged students (a significant decline) and by 0.3 percentage points
among advantaged students (a non-significant decline); the difference between the two trends is, however, not significant,
meaning that it is not possible to conclude that disadvantaged students experienced a steeper decline (Figure 2.6 and
Table B.2.6).
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Figure 2.6 Change between PISA 2006 and PISA 2015 in the percentage of students who correctly answered
the 11 environmental science items, by student socio-economic background
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Notes: Statistically significant differences between PISA 2006 and PISA 2015 are shown in a darker tone.
Statistically significant difference between socio-economic advantaged and disadvantaged students (between PISA 2006 and PISA 2015) is shown with an
asterisk next to the country/economy name

Countries and economies are ranked in ascending order of the percentage-point difference of advantaged students responding correctly to science items between
PISA 2006 and PISA 2015.

Source: OECD, PISA 2006 and PISA 2015 Databases, Table B.2.6.
StatLink Sis/™ https://stat.link/sp9ltw

In Thailand and the United States, advantaged students experienced a steeper decline in their performance than
disadvantaged students; as a result, the socio-economic gap in environmental science performance shrank between
PISA 2006 and 2015 (Figure 2.6). In Thailand, performance declined by 7 percentage points among advantaged students
and did not change for disadvantaged students; in the United States performance declined by 5 percentage points among
advantaged students and did not change for disadvantaged students (Table B.2.6).

By contrast, the socio-economic gap in environmental science performance grew in Luxembourg and Finland between
PISA 2006 and 2015 (Figure 2.6). In Luxembourg, performance improved by 6 percentage points among advantaged
students and did not change for disadvantaged students; in Finland, performance declined by 6 percentage points among
disadvantaged students and did not change for advantaged students (Table B.2.6).

Student performance in environmental science items and gender

Student performance in environmental science is, on average, slightly higher among boys than girls. On average across
OECD countries in PISA 2006, the percentage of students who answered environmental science items correctly (i.e. average
across all 11 items) was 45% among boys and 43% among girls (a statistically significant difference). In 25 countries and
economies, however, the performance in environmental science was no different between boys and girls (Table B.2.7).
In PISA 2015, the percentage of students who answered environmental science items correctly was 44% among boys
and 42% among girls (Table B.2.8). Performance declined by nearly 1 percentage point in both groups and, as a result,
the slight gender difference in environmental science performance stayed the same over time between 2006 and 2015
(Figure 2.7 and Table B.2.9).

In five countries (Finland, Indonesia, the Slovak Republic, Sweden, and the United Kingdom) the gender gap in
environmental science performance changed over time. In Finland, performance declined by 5 percentage points among
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boys and did not change for girls. In the Slovak Republic, performance declined by 7 percentage points among boys
and by 4 percentage points among girls. In Finland, the gender gap in environmental science performance was not
statistically significant in 2006 but it became significant in favour of girls in PISA 2015. In the Slovak Republic, boys
performed better than girls in 2006 but the difference became null in PISA 2015 (Figure 2.7 and Tables B.2.7-9).

As shown in Figure 2.7, in Indonesia, Sweden and the United Kingdom, performance improved among girls (between
around 4 and 5 percentage points) and did not change among boys. In Sweden and the United Kingdom, this trend meant
that the gender gap in environmental science performance in favour of boys in PISA 2006 became null in PISA 2015.
In Indonesia, where boys and girls performed similarly in PISA 2006, girls performed better than boys in PISA 2015
(Tables B.2.7-9).

Figure 2.7 Change between PISA 2006 and PISA 2015 in the percentage of students who correctly answered
the 11 environmental science items, by gender
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Countries and economies are ranked in ascending order of the percentage-point difference of girls responding correctly to science items between PISA 2006 and
PISA 2015.

Source: OECD, PISA 2006 and PISA 2015 Databases, Table B.2.9.

StatLink Sis™ https://stat.link/mwg2at

Student performance in environmental science items and general science performance

Performance in environmental science is closely related to science performance in general. Across countries and
economies and considering only those items administered in both PISA 2006 and 2015 which can be compared across
paper- and computer-based administration, the proportion of correct responses on the 11 environmental science items
is very strongly related to the proportion of correct responses on the 47 non-environmental science items (Pearson’s
correlation is 0.97 in 2006 across 48 countries/economies, and 0.96 in 2015 across 41 countries/economies).

In general, trends in performance on environmental science items are matched by trends in the same direction across
non-environmental science items. Figure 2.8 contrasts the trends across the two sets of items in 38 countries/economies
and they are similar in most cases. A more positive trend on environmental science items is observed in seven countries and
economies: in Spain, Ireland, Slovenia and the United Kingdom, performance on environmental science items improved
while performance on the non-environmental items remained stable; in Canada, Croatia and Germany, performance on
environmental science items remained stable while performance on the non-environmental items declined. In contrast,

© OECD 2022 » Are Students Ready to Take on Environmental Challenges?


https://stat.link/mwq2at

Student knowledge of and skills in environmental issues

a more negative trend in environmental science items is observed in six countries/economies: in Hong Kong (China),
Jordan, Thailand, and Lithuania, performance on environmental science items declined while performance on the
non-environmental items remained stable; in Latvia and Macao (China), performance on environmental science items
remained stable while performance on non-environmental items improved.

Figure 2.8 Change between PISA 2006 and PISA 2015 in the percentage of students answering correctly
environmental and non-environmental science items
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Note: Only countries and economies that have comparable data between 2006 and 2015 are shown in this figure.
Source: OECD, PISA 2006 and PISA 2015 Databases, Table B.2.3.
StatLink Si=™ https://stat.link/smnec9

POLICY IMPLICATIONS FOR THE CHAPTER

This chapter shows that student knowledge of and skills in environmental issues varies markedly across countries and
economies. Whereas in some countries/economies half or more of students were able to respond correctly to a variety
of questions on environmental sustainability, in others only a minority of students were able to do so. Furthermore,
analysis of student performance in environmental science items shows that it has not improved over time between
2006 and 2015. Students need to be better prepared on environmental issues, especially in countries where student
performance tends to be lower.

One area educators could focus on is students’ understanding of different responses to climate change. This chapter
shows that many students could not adequately distinguish between short-term and long-term responses to the
rise in sea levels caused by climate change, for example. While it is common knowledge to 15-year-old students that
reducing greenhouse gases is a long-term solution to global warming, students misidentifying building sea defences as a
long-term solution reveals a need for more complex and nuanced differentiation between combatting climate change and
adaptation to its effects.
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Regarding socio-economic and gender disparities, the socio-economic gap in environmental science performance
is pervasive across countries and economies, and persistent over time. In terms of gender, environmental science
performance is, on average, slightly higher among boys than girls but in many countries/economies boys and girls perform
at similar levels. To help weaker groups gain better environmental science understanding, special attention needs to
be paid to disadvantaged students in countries/economies with a widening socio-economic gap such as Finland and
Luxembourg; girls in countries/economies that show a significant gender gap in favour of boys such as Chile, Denmark,
the Slovak Republic and the United Kingdom, and boys in countries such as Jordan and Qatar whose gap is in favour of
girls.

In general, students who perform well in science also do so on environment-related items. Trends in performance on
environmental science at the education-system level are matched by trends in the same direction across non-environmental
science items. Thus, providing high quality science education might strengthen students’ ability to understand the science
behind environmental issues. However, in some countries/economies, general science and environmental science
performance show different patterns. Further research is needed to better understand why such different patterns are
observed in order to effectively prepare students to tackle climate change and environmental issues.

The results presented in this chapter are part of an on-going effort by the OECD to provide high-quality information
about student knowledge and skills in environmental science. PISA has collected data on student performance in
environmental science since 2000. Building on what has been learned from analyses of past PISA data, PISA continues
its efforts to collect relevant data that will contribute to students’ preparedness for environmental challenges. PISA 2025
will feature an updated Science Framework, making student performance on environmental issues and environmental
agency a central focus. In addition, further test items will be publicly released after 2025 to concretely describe what
PISA is measuring and what students know and are able to do about climate change and the environment.
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1. A new update of the science framework for PISA 2025 is currently under development.

2. Countries and economies that administered the Global Competence cognitive test are the following: Albania, Brunei Darussalam, Canada, Chile,
Colombia, Costa Rica, Croatia, Greece, Hong Kong (China), Indonesia, Israel*, Kazakhstan, Korea, Latvia, Lithuania, Malta, Morocco, Panama,
Philippines, Scotland (United Kingdom), Serbia, Singapore, the Slovak Republic, Spain, Chinese Taipei and Thailand. *The statistical data for Israel
are supplied by and under the responsibility of the relevant Israeli authorities. The use of such data by the OECD is without prejudice to the
status of the Golan Heights, East Jerusalem and Israeli settlements in the West Bank under the terms of international law.

3. Scotland (United Kingdom) is included in the count of 12.

4. These 4 items are the following: item 5 in the Rising Sea Levels unit; item 3 in the Ethical Clothing unit; items 4 and 5 in the Palm Oil unit; and
item 5 in the Blue River Dam unit.

5. These 14 items are the following: items 1, 2, 3 and 4 in the Rising Sea Levels unit; all items in the Ethical Clothing unit; item 5 in the Palm Oil
unit; items 1, 3 and 4 in the Blue River Dam unit; and items 1 and 2 of the Oil Exploration unit.

6. Initem 4 of the Rising Sea Level unit, the difference in performance was greater among girls than among boys in 15 out of the 26 countries
and economies with available data.

7. From the 38 member OECD countries, only 33 have comparable data between PISA 2006 and PISA 2015 cycles.
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What the data tell us

= Almost four in five students displayed environmental sense-of-purpose (i.e. looking after the global environment
is important to them); some three out of four students displayed environmental awareness (i.e. they know
something about or are very familiar with climate change); and three out of five students displayed self-efficacy in
environmental understanding (i.e. they could explain how carbon-dioxide emissions affect global climate change)
0N average across countries/economies.

= About half of students are “environmentally enthusiastic”, i.e. they displayed the three pro-environmental
attitudes considered in this report on average across countries/economies. By contrast, about 6% of students are
“environmentally indifferent”, i.e. do not display any of the pro-environmental attitudes considered in this report.

- Students who have one, two or three environmental attitudes performed better in science than students who do
not display any environmental attitude. Environmentally enthusiastic students scored about 80 points higher than
environmentally indifferent students, on average, after accounting for student socio-economic status.

= There are multiple factors that can shape students’ environmental attitudes. In terms of background, the likelihood
of being an environmentally enthusiastic student is, on average, greater among students who come from
socio-economically advantaged families and among girls. In terms of factors that are amenable by education
policy and practice, the likelihood of being an environmentally enthusiastic students is, on average, greater among
students who are proficientin science; have parents who are environmentally aware and take part in environmental
actions; believe in a growth mindset and attend schools where climate change is included in the formal curriculum.

To what extent do 15-year-old students embrace and display the kinds of environmental attitudes required to face
environmental challenges? This chapter aims to answer this question by looking at three environmental attitudes and
beliefs measured in PISA 2018: sense-of-purpose regarding environmental issues, awareness of environmental issues
and self-efficacy or confidence in their knowledge of environmental issues (see Box 3.1). The chapter looks at the
number of environmental attitudes displayed by students and different possible combinations among them. In addition,
the chapter examines how student environmental attitudes/beliefs (henceforth expressed as “environmental attitudes”)
vary by: student performance in science, gender and socio-economic status; student growth mindset; schools covering
climate change in their formal curriculum; and parents’ environmental attitudes and actions.

Box 3.1. How students’ pro-environmental attitudes are measured in PISA

Environmental sense-of-purpose

PISA 2018 asked students the extent to which they agreed with the following statement: “Looking after the
global environment is important to me”. Four response categories were offered to them. Students who selected
“strongly agree” or “agree” are considered to have environmental sense-of-purpose. Students who selected
“strongly disagree” or “disagree” are considered as not displaying environmental sense-of-purpose. In other
words, in this report, students with an environmental sense-of-purpose are students who reported that looking
after the global environment is important to them.

Environmental awareness

PISA 2018 asked students how informed they were about climate change and global warming and offered four
response categories. Students who selected the categories “I am familiar with this and I would be able to explain
this well” or “I know something about this and could explain the general issue” are considered as displaying
environmental awareness. Students who selected “I have never heard of this” or “I have heard about this but
I would not be able to explain what it is really about” are considered as not displaying environmental awareness.
In other words, in this report, environmentally aware students are students who reported that they know
something about or are very familiar with climate change and global warming.
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Self-efficacy in environmental understanding

PISA 2018 asked students how easy they thought it would be for them to perform the following task: “Explain
how carbon-dioxide emissions affect global climate change”. Four response categories were offered to them.
Students who selected “I could do this easily” or “I could do this with a bit of effort” were considered to have
self-efficacy in their knowledge and understanding of environmental issues. Students who selected “I would
struggle to do this on my own” or “I could not do this” were considered as not displaying self-efficacy in
environmental understanding. In other words, in this report, students displaying self-efficacy in environmental
understanding are students who reported that they could explain how carbon-dioxide emissions affect global
climate change easily or with a bit of effort.

Data limitations and interpretation

Each of the three pro-environmental attitudes considered in this report is measured using a single
questionnaire item. This means they are proxy measures that capture part of each construct but do not cover
every aspect of it. For example, environmental awareness and self-efficacy use questions asking about climate
change, but more robust measures might want to include topics such as bio-diversity loss, pollution, invasive
species, genetic modification, etc. The same is true for sense-of-purpose, which could ask about care for the
local environment, not just the global environment as it currently stands. PISA will improve its measurement of
pro-environmental attitudes in the context of the new PISA 2025 Science Framework, which will include “scientific
identity” as a new dimension of the assessment (OECD, 2020,

In addition, environmental attitudes are not observed but are based on students’ self-reports. Care must be
taken when comparing these self-reported attitude results as they may be influenced by cultural norms. Also
notice that in the text of the report students are sometimes described as “displaying” or “having” environmental
attitudes. This is done for economy of language, with the understanding that these attitudes are self-reported
and thus it is more precise to say that students reported having environmental attitudes.

Data availability

Data on students’ environmental sense-of-purpose is available for 27 OECD countries and 35 partner countries
and economies (i.e. a total of 62 countries and economies). Data on students’ environmental awareness is available
for 30 OECD countries and 36 partner countries and economies (i.e. a total of 66 countries and economies). Data
on students’ self-efficacy in environmental understanding is available for 28 OECD countries and 36 partner
countries and economies (i.e. a total of 64 countries and economies).

Because data is not available for 11 (in the case of environmental sense-of-purpose), eight (in the case of
environmental awareness) or 10 (in the case of self-efficacy in environmental understanding) out of the 38
OECD countries that took part in PISA 2018, the OECD average is not a good measure of central trends in
PISA-participating countries. The average across all countries and economies with available data (i.e. “overall
average”) will be used instead throughout this chapter.

Data on parents’ environmental attitudes and behaviours is available for 15 countries and economies that took
part in the optional PISA 2018 Parent Questionnaire.

ENVIRONMENTAL ATTITUDES ACROSS PISA-PARTICIPATING COUNTRIES

An environmental sense-of-purpose is the extent to which a young person feels meaningfully connected to and cares
about the environment - how important the environment is “to me”. The development of a sense-of-purpose during
adolescence is part of a person’s search for meaning and their desire to make a difference in the world (Damon, Menon
and Cotton Bronk, 2003,y). Environmental sense-of-purpose can motivate a young person to learn about the environment
and how it is changing. It can also motivate a young person to take action to protect the environment. See Box 3.1 about
the measurement of environmental sense-of-purpose in PISA.

Of the three attitudes measured in this report, which include environmental awareness and self-efficacy in environmental
understanding, environmental sense-of-purpose shows the highest incidence among 15-year-old students'. Almost
four out of five students reported having environmental sense-of-purpose (Figure 3.1) on average across countries and

Are Students Ready to Take on Environmental Challenges? » © OECD 2022

4



42

Students’ attitudes and beliefs regarding environmental issues

economies with available data in PISA 2018. In a few countries, nine out of ten students reported that looking after the
global environmentisimportant to them. In no country or economy was the share of students who displayed environmental
sense-of-purpose lower than two-thirds of the student population.

Figure 3.1 Environmental sense-of-purpose

Percentage of students who reported that looking after the global environment is important to them
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Countries and economies are ranked in descending order of the percentage of students.
Source: OECD, PISA 2018 Database, Table B.3.5.
StatLink Sis™ https://stat.link/rwnyez

Whereas sense-of-purpose has to do with what is important “to me” - values and goals - environmental awareness and
self-efficacy are about students’ feelings about their knowledge of and skills regarding environmental issues. See Box 3.1
about the measurement of environmental awareness and self-efficacy in PISA.

On average across countries and economies with available data in PISA 2018, some three out of four students reported
having environmental awareness (Figure 3.2). In some countries, more than 80% of students reported that they know
something or are very familiar with climate change and global warming. In most countries and economies the share of
environmentally aware students was no lower than 50%, and in no country or economy was it lower than 40%.

Self-efficacy is the extent to which individuals believe in their own ability to engage in certain activities and perform specific
tasks, especially when facing adverse circumstances (Bandura, 19783;). PISA has traditionally asked students to judge
their capabilities in specific content areas, such as mathematics or science. In 2018 PISA asked students about their ability
to explain environmentally-related phenomena.

On average across countries and economies, some six out of ten students reported they were confident they understood
climate change. In a few countries, seven or eight out of ten students reported that they could explain how carbon-dioxide
emissions affect global climate change easily or with a bit of effort (Figure 3.3). In most countries and economies, the share
of students who displayed this self-efficacy in environmental understanding was no lower than 40%, and in no country or
economy was it lower than 30%.
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Figure 3.2 Environmental awareness
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Percentage of students who reported knowing about or being very familiar with climate change and global warming
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Figure 3.3 Self-efficacy in environmental understanding

Percentage of students who reported they could explain how carbon-dioxide emissions affect global climate change easily or

with a bit of effort
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OVERLAP OF ENVIRONMENTAL ATTITUDES

By design in this report, a student can have as many as three environmental attitudes and as few as none. Students who
display three environmental attitudes (i.e. environmental awareness, self-efficacy in environmental understanding and
environmental sense-of-purpose) are referred to here as “environmentally enthusiastic” students because they display
all the environmental attitudes that would be expected of a student who is ready to act responsibly for the environment.
In this definition, environmental enthusiasm refers to caring for the environment (sense-of-purpose) and students’ sense
not only of an awareness of environmental problems such as climate change but a scientific understanding of climate
change that is proficient enough that they can explain it to others (self-efficacy).

Some 45% of students are environmentally enthusiastic (Figure 3.4) on average across countries and economies. In 19 out
of 62 countries and economies, half or more of students are environmentally enthusiastic.

In other words, the average student population is split in two in terms of how they feel about the environment. Half of
students are aware, confident about their knowledge of and care about environmental issues. The other half varies in all
these measures. This includes students who are “environmentally indifferent” (see below) and those who have one or two
environmental attitudes.

Students who do not display any of the environmental attitudes considered in this report are referred here as
“environmentally indifferent” students. These students are unfamiliar with climate change, unable to explain its causes
and reported that looking after the environment is not important to them. It would be alarming if this group was large
but, on average across countries and economies, only about 6% of students are environmentally indifferent (Figure 3.4).
In 21 countries and economies the share of environmentally indifferent students is 5% or lower, and in a large majority of
countries and economies it is lower than 10%.

Some students display two environmental attitudes. On average across countries and economies, 17% of students
have environmental awareness and sense-of-purpose but not self-efficacy in environmental understanding; 8% have
environmental awareness and self-efficacy but no sense-of-purpose; and 6% display self-efficacy in environmental
understanding and sense-of-purpose but no awareness (Figure 3.4). In sum, 31% of students display two out of the three
environmental attitudes examined in this report.

Some students display only one environmental attitude. On average across countries and economies, 12% of students
have environmental sense-of-purpose but no self-efficacy or awareness; 5% display environmental awareness but no
self-efficacy or sense-of-purpose; and 2% believe they understand climate change but have no environmental awareness
or sense-of-purpose (Figure 3.4). In sum, 18% of students display only one out of the three environmental attitudes
examined in this report.

At the system level, the share of students displaying environmental awareness is strongly correlated with the share
of students who have self-efficacy in environmental understanding (Figure 3.5). The system-level correlation between
environmental sense-of-purpose and awareness is positive but weaker than the correlation between environmental
awareness and self-efficacy in environmental understanding?. Similarly, the system-level correlation between environmental
sense-of-purpose and self-efficacy in environmental understanding is positive but weaker3.

Environmental awareness and self-efficacy in environmental understanding are more strongly correlated to each other
than to sense-of-purpose because awareness and self-efficacy have to do with students’ sense of their knowledge of
environmental issues whereas sense-of-purpose has to do with their values, personal goals and what is important “to me”.
While this qualitative difference is clear, it does not mean environmental sense-of-purpose is opposed to or incompatible
with environmental awareness and self-efficacy. On the contrary, awareness, self-efficacy and sense-of-purpose very often
overlap (as shown in Figure 3.4). In addition, as seen in the next section, students who have a combination of these
attitudes tend to have stronger knowledge and skills in science, as measured by the PISA science assessment.
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Figure 3.4 Overlap of environmental attitudes

Percentage of students who display different combinations of environmental attitudes
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Figure 3.5 Environmental awareness and self-efficacy in environmental understanding
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ENVIRONMENTAL ATTITUDES AND STUDENT PERFORMANCE

Students who display one, two or three environmental attitudes perform higher in science than students who do not
display any environmental attitude. As shown in Figure 3.6, on average across participating countries and economies in
PISA 2018, environmentally enthusiastic students (i.e. who displayed environmental awareness, sense-of-purpose and
self-efficacy in environmental understanding) scored almost 100 points higher in science than environmentally indifferent
students (i.e. who did not display environmental attitudes).

After accounting for student socio-economic status, the difference in the mean score in science between environmentally
enthusiastic students and environmentally indifferent students is about 82 score points, on average across countries and
economies. This difference is 100 score points or higher in nine countries/economies (Austria, Hong Kong [China], Korea,
Lebanon, Malta, North Macedonia, Portugal, Singapore and Slovenia), and 55 points or lower in only four countries and
economies (Baku [Azerbaijan], Dominican Republic, Indonesia and Uruguay) (Table B.3.20).

Students who displayed two environmental attitudes also performed much higher than environmentally indifferent
students, especially if environmental awareness was one of those attitudes. On average across countries and economies,
students who displayed awareness and self-efficacy (but no sense-of-purpose) scored 63 points higher in science than
environmentally indifferent students after accounting for student socio-economic status (Table B.3.20). Students who
displayed awareness and sense-of-purpose (but no self-efficacy) scored 47 points higher in science than environmentally
indifferent students after accounting for student socio-economic status (Table B.3.20).

The difference between students who displayed only one environmental attitude and students who display no
environmental attitude is smaller in size. On average across countries and economies, the gap in science achievement
between students who have self-efficacy in environmental understanding only (i.e. not awareness or sense-of-purpose)
and environmentally indifferent students is 13 score points after accounting for student socio-economic status
(Table B.3.20). Similarly, the size of the gap in science performance between students who display environmental
sense-of-purpose only (i.e. not awareness nor self-efficacy) and environmentally indifferent students is 12 score points
after accounting for student socio-economic status (Table B.3.20).

Interestingly, the gap in science performance between students who display environmental awareness only (i.e. not
self-efficacy nor sense-of-purpose) and environmentally indifferent students is 32 points on average after accounting for
student socio-economic status (Table B.3.20).
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Figure 3.6 Mean score in science, by overlap of environmental attitudes

Overall average

Environmentally indifferent

No awareness and no self-efficacy yet sense-of-purpose

No awareness and no self-efficacy yet sense-of-purpose

No awareness yet shows self-efficacy and sense-of-purpose

Awareness but no self-efficacy nor sense-of-purpose

Awareness and sense-of-purpose but no self-efficacy

Awareness and self-efficacy but no sense-of-purpose

Environmentally enthusiastic
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Mean Score

Notes: Environmentally enthusiastic students are those who display three environmental attitudes (i.e. environmental awareness, self-efficacy in environmental
understanding and environmental sense-of-purpose).

Environmentally indifferent students are those who do not display any environmental attitudes.
Source: OECD, PISA 2018 Database, Table B.3.17.
StatLink Sis™ https://stat.link/g7cg4z

Further to the above, reaching at least a baseline level of proficiency Level 2 in science is associated with environmental
attitudes. As shown in Figure 3.7, on average across countries and economies, the share of environmentally aware students
is about 26 percentage points higher among students who perform at Level 2 or above in science than among students
who perform below Level 2 in science; the share of students who display self-efficacy in environmental understanding is
about 23 percentage points higher among students who perform in science at Level 2 or above; and the share of students
who display environmental sense-of-purpose is about 11 percentage points higher among students who perform in
science at Level 2 or above.

In all countries and economies with available data, with few exceptions, environmental attitudes are more prevalent
among students who performed at or above baseline proficiency Level 2 in science than those who did not (Tables B.3.2,
B.3.4 and B.3.6).

Figure 3.7 Environmental attitudes, by proficiency level in science

Percentage of students who display environmental awareness, sense-of-purpose or self-efficacy in environmental
understanding; Overall average

% mm Scored at or above baseline Level 2 in science mm Scored below baseline Level 2 in science
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Awareness Self-efficacy Sense-of-purpose

Note: differences between students who scored in science at or above baseline Level 2 in science and students who scored below baseline proficiency
Level 2 are all statistically significant.

Source: OECD, PISA 2018 Database, Tables B.3.2, B.3.4 and B.3.6.
StatLink Sz https://stat.link/fexg5y
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WHAT DO WE KNOW ABOUT STUDENTS WHO ARE ENVIRONMENTALLY ENTHUSIASTIC OR INDIFFERENT?

Environmentally enthusiastic students - those who show environmental sense-of-purpose, awareness and self-efficacy in
environmental understanding - come from diverse backgrounds and schools, and hold diverse personal beliefs.

As shown in Figure 3.8, the share of environmentally enthusiastic students is much greater among students who
are proficient in science than among low-performing students (27 percentage points differences) and among
socio-economically advantaged status than among disadvantaged students (23 percentage points difference), on average
across countries and economies. In all countries and economies, the share of environmentally enthusiastic students is
higher among students who are proficient in science and among socio-economically advantaged students (Table B.3.22).

Parental environmental attitudes and behaviours make it more likely that students are environmentally enthusiastic.
Parental environmental awareness was measured in PISA 2018 using the Parent Questionnaire, which asked parents
how informed they were about climate change and global warming and offered four response categories: parents who
reported that they know something about or are very familiar with climate change and global warming are considered
as displaying environmental awareness. The difference in the share of environmentally enthusiastic students between
students who have parents who are environmentally aware and students whose parent are not environmentally aware
is 16 percentage points difference, on average across countries and economies. Furthermore, the Parent Questionnaire
asked parentsiftheywereinvolved in two environmental actions: reducing energy use at home to protect the environment
and boycotting products or companies for political, ethical or environmental reasons. The share of environmentally
enthusiastic students is greater among students whose parents carry out environmentally conscious actions such as
saving energy at home or boycotting products or companies for environmental or other reasons.

Environmental enthusiasm is also greater among students who hold a growth mindset* (the belief that intelligence is
something they can change) rather than a fixed mindset, and who attend schools where climate change is included in the
formal curriculum (rather than notincluded), on average across countries and economies. In the case of school curriculum,
the share of environmentally enthusiastic students is not different among students who are enrolled in schools that cover
or do not climate change in the school curriculum in 41 out of 52 countries/economies with available data (Table B.3.22).

Figure 3.8 Environmentally enthusiastic students, by student, school and parent characteristics

Percentage-point difference in the share of “enthusiastic” students (those who display environmental awareness,
sense-of-purpose and self-efficacy in environmental understanding), by student, school and parent characteristics;
overall average

Student scores above the baseline proficiency Level 2 in science
(Proficient students - Low-performers)

Students' socio-economic status
(Advantaged - Disadvantaged)

Student's parents display environmental awareness
(Yes - No)

Growth mindset (student believes her/his intelligence is malleable)
(Yes - No)

Student's parents reduce the energy they use at home to protect the
environment (Yes - No)

Student's parents boycott products or companies for political, ethical or
environmental reasons (Yes - No)

b l

Gender
(Girls - Boys)

Student attends a school where climate change in covered in the formal
curriculum (Yes - No)

25 30
% dif.

Note: Differences for all variables are all statistically significant.

Student, school and parental characteristics are ranked in descending order of the percentage-point difference.

Source: OECD, PISA 2018 Database, Table B.3.22.

StatLink <M https://stat.link/io9ler
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Finally, the share of environmentally enthusiastic students is somewhat greater among girls than boys, on average across
countries and economies and in 26 countries/economies. However, in 31 out of 62 countries/economies with available
data the difference is not statistically significant, and in five countries (Austria, France, Romania, Spain and Switzerland) the
share of environmentally enthusiastic students is greater among boys (Table B.3.22).

These result hold even after accounting for these student characteristics in the same statistical model (Figure 3.9).

Figure 3.9 Likelihood of being an environmentally enthusiastic student

Increased likelihood of being an environmentally enthusiastic student, by student characteristics, before and after accounting
for other variables; overall average

« Before accounting for other variables
mm After accounting for other variables

Student scores above baseline Proficiency Level 2 in science
(reference: below Level 2)

Socio-economically advantaged student 3 3 .
(reference: socio-economically disadvantaged) 1 1 §

Parents are environmentally aware ’ 3

(reference: they are not) : ;

Student has a Growth Mindset
(reference: does not have it)

Parents save energy at home to protect the environment
(reference: parents do not do this)

environmental reasons (reference: parents do not do this)

Girls
(reference: boys)

Parents boycott products or companies for political, ethical or _ .

(reference: does not cover it it)

School covers climate change in the curriculum #‘
\

0.50 1.00 1.50 2.00 2.50 3.00 3.50
Odds ratio

Notes: All odds ratio are statistically significant.

Odds ratios “after accounting for other variables” come from a logistic regression that includes as predictors all variables shown in the figure.
Student, school and parental characteristics are ranked in descending order of the odds ratio after accounting for other variables.

Source: OECD, PISA 2018 Database, Table B.3.24.

StatLink Si=™ https://stat.link/ve8xdn

The profile of environmentally indifferent students - those who do not show sense-of-purpose, awareness or self-efficacy
in environmental understanding- is the exact opposite of enthusiastic students.

As shown in Figure 3.10, among environmentally indifferent students, a greater share performs below the baseline
proficiency Level 2 in science, comes from socio-economically disadvantaged families, and has parents who are unfamiliar
or do not know much about climate change and global change (i.e. environmentally unaware parents), on average
across countries and economies. Furthermore, a greater proportion of environmentally indifferent students, on average,
endorses a fixed mindset (i.e. they do not believe that intelligence is something they can change), and have parents who
do not carry out environmentally conscious actions such as saving energy at home or boycotting products or companies.
There are proportionately more boys than girls among environmentally indifferent students and students who attend
schools where climate change is not included in the formal curriculum.

These results hold even after accounting for these student characteristics in the same statistical model (Table B.3.25).
The exception is that the inclusion of climate change in the curriculum is not a significant predictor of environmental
indifference after accounting for other student characteristics.
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Figure 3.10 Environmentally indifferent students, by student, school and parent characteristics

Percentage-point difference in the share of “indifferent” students (those who do not display environmental awareness,
sense-of-purpose nor self-efficacy in environmental understanding), by student, school and parent characteristics;
overall average

Student scores above the baseline proficiency Level 2 in science
(Proficient students - Low-performers)

Students' socio-economic status
(Advantaged - Disadvantaged)

Student's parents display environmental awareness
(Yes - No)

Student's parents reduce the energy they use at home to protect
the environment (Yes - No)

Gender
(Girls - Boys)

il

=il

Growth mindset (student believes her/his intelligence is malleable)
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Student's parents boycott products or companies for political,
ethical or environmental reasons (Yes - No)
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Note: Differences for all variables are all statistically significant.

Student, school and parental characteristics are ranked in ascending order of the percentage-point difference.
Source: OECD, PISA 2018 Database, Table B.3.23

StatLink SiZfM™ https://stat.link/trhbfo

POLICY IMPLICATIONS FROM THE CHAPTER

The findings included in this chapter suggest that multiple factors have a role in shaping students’ environmental attitudes.
This is consistent with the conceptual framework of this report (Figure 1.1).

At the student level, it is clear that pro-environmental attitudes are positively related to students’ environmental science
knowledge and skills, as measured by their performance in the PISA science test. Pro-environmental attitudes may foster
curiosity and motivation for learning science, and scientific understanding of the environment may lay the foundation
for pro-environmental attitudes. In any case, pro-environmental attitudes and science proficiency tend to reinforce each
other.

Also at the student level, it is significant that environmental enthusiasm is more prevalent among students with a growth
mindset. It is possible that because these students feel greater agency in their lives than those who believe they have
a fixed mindset, they believe they can effect change in the world and combat the climate crisis. Policies that encourage
pro-environmental attitudes would do well to include elements from growth-mindset interventions.

In terms of families, the data show clearly that parents play a key role in shaping their children’s environmental attitudes.
Parents who talk to their children about the climate crisis and model environmentally conscious behaviour are likely to
bring up more environmentally conscious children. School programmes that include parents in activities that inform them
of climate change challenges and promote concrete actions to protect the environment are a promising policy. These
school programmes can be reinforced by community efforts aimed at local environmental preservation.

For schools, the inclusion of climate change in the formal curriculum is important but not enough. While there are more
environmentally enthusiastic and fewer environmentally indifferent students in schools that have climate change in the
curriculum, the differences between schools that do and those that don't are not as large as could be expected. This is
partly because coverage of climate change in the school curriculum is nearly universal in most countries (Figure 3.11).
Itis also likely that the implementation of the formal curriculum in the classroom is heterogeneous across classrooms and

© OECD 2022 » Are Students Ready to Take on Environmental Challenges?


https://stat.link/trhbfo

schools. AlImost one in four students across the OECD do not reach the baseline proficiency Level 2 in science; these are
students who, on average, have weaker pro-environmental attitudes. More efforts should be made to improve the quality
of environmental and science education.

At the education system level, supporting the needs of socio-economically disadvantaged students is vital. These students
are more likely to be affected by environmental degradation such as exposure to contaminated water and air but are less
likely to have the resources to address these problems. Taking steps to meet their concrete environmental needs while
implementing educational programmes about the environment could be beneficial in two ways: students would better
understand how environmental crises impact their own local communities when they experience real improvements in

Students’ attitudes and beliefs regarding environmental issues

their quality of life and would become better informed and feel more agency over their lives and the environment.

Figure 3.11 Coverage of climate change in the school curriculum

Percentage of students in schools whose principal reported that climate change and global warming are covered in the school

curriculum
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Countries and economies are ranked in descending order of percentage of students.

Source: OECD, PISA 2018 Database, Table B.3.27.
StatLink Sisf™ https://stat.link/i4j1d2
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1.

A statistical test was computed to test if the difference between the average percentage of students who display environmental
sense-of-purpose across all countries and economies was greater than the average percentage of students who display environmental
awareness across all countries and economies. In addition, a statistical test was computed to test if the difference between the average
percentage of students who display environmental sense-of-purpose across all countries and economies was greater than the average
percentage of students who display self-efficacy in environmental understanding across all countries and economies. In both cases, results
show that the difference is statistically significant.

. The Pearson correlation between the share of students who display environmental sense-of-purpose and share of students who display

environmental awareness is 0.23.

The Pearson correlation between the share of students who display environmental sense-of-purpose and the share of students who display
self-efficacy in environmental understanding is 0.29.

A growth mindset is the belief in the malleability of ability and intelligence (Dweck, 2006.4;). PISA 2018 asked students whether they agreed
(“strongly disagree”, “disagree, “agree”, or “strongly agree”) with the statement: “Your intelligence is something about you that you can't change
much”. Students who agreed are considered to have a fixed mindset and the students who disagreed with the statement are considered to

have a growth mindset.
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What the data tell us

= On average across countries/economies, some two-thirds of students reported that they reduce energy
consumption at home to protect the environment; a little less than half of students choose certain products for
environmental or ethical reasons even if they are more expensive; some 44% of students participate in activities
in favour of environmental protection; a bit more than a quarter of students boycott products or companies for
environmental or other reasons; and a similar share sign environmental or social petitions online.

= Aboutafifth of students were“actively involved”in environmental actions (i.e. participated in four or five environmental
actions) on average across countries/economies. A similar share of students was “entirely uninvolved” (i.e. did not
participate in any environmental action considered in this report).

- Students are, on average across countries/economies, more likely to take action for the environment when they
have pro-environmental attitudes such as an environmental sense-of-purpose, and awareness and self-efficacy in
environmental understanding. Environmental sense-of-purpose is particularly strongly related to the environmental
actions examined in this report.

- The relationship between science achievement and environmental action varies markedly depending on the type
of environmental action. A positive relationship exists between science proficiency and saving energy at home.
By contrast, science proficiency is negatively related on average to the other four environmental actions examined
in this report.

= The share of students who are defined as “environmentally enthusiastic” (students who have an environmental
sense-of-purpose, awareness and self-efficacy in environmental understanding) but who do not take part in
environmental actions ranges from 22% (for those who do not save energy at home) to 70% (for those who do not
boycott companies or products) on average across countries/economies. Some 8% of environmentally enthusiastic
students do not take part in any of the five environmental actions examined in this chapter.

= Environmentally enthusiastic students are markedly more likely to take action to protect the environment when
their circle of school peers and parents take part in environmental actions or have pro-environmental attitudes.

This chapter examines student involvement in actions regarding environmental issues. Students’ participation in
environmental actions at age 15 can be understood as the culmination of the knowledge, skills and pro-environmental
attitudes they have acquired throughout their lives. According to the conceptual framework of this report, scientific
knowledge and skills, pro-environmental attitudes and environmental actions are the key components of students'
preparedness for environmental challenges. As such, it can be expected that better-performing students in science
possess more pro-environmental attitudes and are more involved in environmental actions. The expectation that student
performance in science is related to pro-environmental attitudes is clearly supported by PISA data, as shown in Chapter 3.
Examining the relationship between science performance and environmental actions, and between pro-environmental
attitudes and environmental actions using PISA data is the goal of this chapter.

According to PISAs Global Competence Framework, students who have knowledge of global and intercultural issues, who
are able to understand the perspectives of others and who have an interest in other cultures are better able to translate
such positive attributes into actions that benefit their local communities and the world in which they live (Milfont and
Sibley, 20123, OECD, 2018 y)). Similarly, it can be expected that students are more likely to take action for environmental
issues if they have higher levels of proficiency in environmental science, greater awareness of environmental issues,
stronger self-efficacy in environmental understanding and a stronger sense-of-purpose regarding environmental issues.

The first section of this chapter considers the incidence of environmental actions across countries and economies.

The second section examines how different types of environmental action are associated with students’ attitudes towards
environmental issues and students’ performance in science.

The third and final section of this chapter examines misalignments between student involvement in environmental actions
and students’ attitudes towards environmental issues. Who are the students who, despite having pro-environmental
attitudes, do not take part in environmental actions?
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Box 4.1. How students’ environmental actions are measured in PISA

Environmental actions in PISA
Data on student involvement in environmental actions comes from a question included in the PISA 2018
student questionnaire that was part of the Global Competence module. This question asked, "Are you involved
in the following activities?" and listed eight statements requiring a yes-or-no answer. Five out of these eight
statements are related to environmental issues and thus are defined here as environmental actions. These
five statements are the following:

* [ reduce the energy I use at home (e.g. by turning the heating down or turning the air conditioning down
or by turning off the lights when leaving a room) to protect the environment (action 1).

* [ choose certain products for ethical or environmental reasons, even if they are a bit more expensive
(action 2).

* [sign environmental or social petitions online (action 3).
* [ boycott products or companies for political, ethical or environmental reasons (action 4).
* [ participate in activities in favour of environmental protection (action 5).

Students who answered “yes” to a particular statement are considered as taking part in that particular action.
Students who answered “no”, and students who had an opportunity to answer the question but did not
respond (i.e. they were presented the question according to the survey design but left it blank), are considered
as not taking part in the action. By design, a student can take part in as many as five different environmental
actions and as few as none.

Data limitations and interpretation

The five environmental actions are diverse in nature and provide rich information on what students do or
do not do for the environment. However, they do not cover the full range of possible environmental actions
carried out by students. For example, practices such as recycling and composting waste are not measured nor
organising or initiating environmental actions as opposed to joining in actions organised by others. This means
that students can do more than what is being measured in PISA. Furthermore, some of the actions examined
here are not exclusively “environmental” in their nature as they might also be motivated by ethical, social or
political reasons. This is the case with three of the five environmental actions examined in this report (i.e.
actions 2, 3 and 4). In addition, environmental actions may not be equally culturally appropriate in all countries
and economies (see Box 4.2). PISA will improve its measurement of environmental actions in the context of
the new PISA 2025 Science Framework, which has a stronger focus on student environmental agency (OECD,
2020;3y).

Data availability

Data for students’ environmental actions is available for 27 OECD countries and 36 partner countries and
economies (i.e. a total of 63 countries and economies). Because data is not available for 11 out of the 38
OECD countries that took part in PISA 2018, the OECD average is not a good measure of central trends in
PISA-participating countries. The average across all countries and economies with available data (i.e. “overall
average”) is used instead throughout this chapter.

Sources: OECD (2020), PISA 2024 Strategic Vision and Direction for Science,
https://www.oecd.org/pisa/publications/PISA-2024-Science-Strategic-Vision-Proposal.pdf.

STUDENTS TAKING ACTION ON ENVIRONMENTAL ISSUES

The environmental actions measured in PISA 2018 are diverse in nature, as described in Table 4.1. A key difference between
environmental actions examined in this chapter is their sphere of action, meaning whether the action is carried out in
private (i.e. at home or individually, without interacting with other people) or in public (i.e. in a public space or interacting
with other people involved in a collective action).
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Table 4.1 Types of environmental actions

Action characteristics

Sphere of action Barriers to action

Environmental Actions

I reduce the energy I use at home (e.g. by turning the heating
Action 1 down or turning the air conditioning down or by turning off the Private sphere None
lights when leaving a room) to protect the environment
. I choose certain products for ethical or environmental reasons, . Requires money
Action 2 . . ) Private sphere - .
even if they are a bit more expensive. and information
Action 3 I sign environmental or social petitions online Public sphere Requires an
external organiser
Action 4 I boycott products or companies for political, Public or private Requires an
ethical or environmental reasons sphere external organiser
Requires time and
Action 5 I participate in activities in favour of environmental protection Public sphere an external
organiser

Private environmental actions such as saving energy at home (action 1) or choosing environmentally-sustainable products
(action 2) are ways in which young people reduce their carbon footprint and contribute - even if only a little - to mitigating
climate change. These actions often have other benefits, as well: saving energy lowers energy bills, for example, and
environmentally sustainable products may improve one’s health or life satisfaction. Still, private individual actions are not
the only avenue to tackling the climate crisis.

Young people also employ high-visibility collective environmental actions to challenge institutional inertia on climate
(i.e. lack of action of political and economic authorities) and demand large-scale changes to environmental and economic
policies (Munck af Rosenschéld, Rozema and Frye-Levine, 20144; Snow A. and Soule, 2010s). These kinds of public actions
typically attract media attention and range from signing online petitions (action 3); and boycotting products or companies
(action 4); to, generally, participating in activities in favour of environmental protection (action 5).

Private actions can be perceived or experienced as easier to carry out and public actions as more demanding for several
reasons. In the public sphere, ideas and claims about issues are exposed to criticism and debate (Habermas, 1991).
Students who are averse to possible conflict with those who are unsympathetic towards or sceptical of environmental
actions may prefer not to publicly engage. Students might also choose not to take part in public environmental actions
organised online for fear of online retaliation or harassment. Young people view incivility (e.g. personal attacks on those
with opposing views) as a significant problem on social media platforms; as a result, they tend to avoid potentially divisive
topics on social media in favour of “happy” interactions (Kruse, Norris and Flinchum, 20177). Online harassment is an
issue for today’s 15-year-olds and particularly for girls; survey data from the United States shows that young people and
women suffer more often from online harassment than older adults and men (Pew Research Center, 2021g)).

The criticism and online harassment that young people can experience when they take part in public climate change
actions are often fuelled by “environmental countermovements”; that is, organised efforts to resist action on climate
change (Brulle and Aronczyk, 2019q)). Research on environmental countermovements shows that these groups use a
variety of tactics to influence cultural perceptions of climate change, including the promulgation of climate misinformation
and the use of advertising campaigns to promote positive perceptions of fossil fuel corporations (Freudenburg, Gramling
and Davidson, 200805, Greenberg, Knight and Westersund, 201143).

Another reason students may find public environmental actions more demanding is that they typically include
confrontational tactics like strikes, protests, sit-ins, and site occupations. Generally, contemporary environmental
activism is peaceful and non-violent (Rootes, 2004;,7). In democratic societies protests have become an increasingly
accepted and institutionalised form of collective action with venues and times negotiated between authorities
and protesters ahead of time (e.g. protest permits) (McCarthy and McPhail, 19983, Elliott et al, 2022p4).
At times, however, law enforcement agents intervene, exposing demonstrators to arrest or physical harm (Scheidel et al.,
2020p15). Porta and Reiter, 199844)).

Another set of differences between environmental actions are certain barriers to action over which students have little
or no control. Acting for the environment might require the use of resources (McCarthy and Zald, 1977(,7)). One of these
resources is money: some environmental actions require using financial resources that some students might not have
- for example, choosing environmentally-sustainable products can be more expensive than regular products. Another
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resource required for engaging in action is time: while some actions can be a one-off event, others require more time
commitment, which some students might not be able to fulfil due to school or family responsibilities. The additional effort
it takes to make an informed decision and the transportation cost required to participate in activities that take place in
distant locations is another cost that can shape student involvement in environmental actions (Snow A. and Soule, 2010;s)).
Actions that are not costly in terms of money, time or effort are easier to carry out; in contrast, when there are these
barriers to action, it is more difficult for students to participate even if they have pro-environmental attitudes. Turning off
the lights when leaving a room or signing an online environmental petition are examples of actions that do not take too
much time or effort.

A different kind of barrier to action is that many types of environmental actions require a match between a student and an
external agent or organiser. In order to sign an environmental petition, boycott products or companies, or participate in
an environmental activity, somebody has to write or organise those petitions, boycotts and activities. As social movement
researchers put it, external agents and environmental activist organisers need to give students opportunities to mobilise
(Klandermans, 20074g)). At school, friends and peers can serve as social networks that connect individual students with
opportunities for participation (Diani, 2007y).

Incidence of environmental actions

Reducing energy use at home to protect the environment is the most frequent environmental action among students
participating in PISA 2018. As shown in Figure 4.1, some two-thirds of students on average across countries and economies
reported that they reduce energy consumption at home to protect the environment. More students engage in this over
other environmental actions included in PISA 2018. A possible explanation is that it is relatively easy to carry out: it does
not require too much time and does not demand public exposure. It also has immediate - even if, small - environment
benefits (e.g. lower carbon-footprint) as well as private benefits (e.g. lower energy bills for the student’s family).

The cross-national distribution of this variable is shown in Figure 4.2. In 17 countries and economies, some 75% or more of
students reported that they reduce energy use at home to protect the environment; in a few countries/economies, about
half of students reduce energy use at home. This shows that reducing energy use at home to protect the environment is
a very common environmental action worldwide.

Some 70% of socio-economically advantaged students save energy at home and 64% of disadvantaged students do it
(6 percentage points difference) on average across countries and economies (Table B.4.1). In terms of gender, the incidence
of reducing energy consumption at home is greater among girls (70%) than boys (65%) on average across countries and
economies (Table B.4.1).

Figure 4.1 Student involvement in environmental actions
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Figure 4.2 Percentage of students who reduce the energy they use at home to protect the environment (action 1)
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A little less than half of students reported that they choose certain products for environmental or ethical reasons even if
they are more expensive, on average across countries and economies (Figure 4.3). Compared to saving energy at home,
this action may be less popular because choosing environmentally sustainable products can require more effort if clear
and reliable information on products is not available. In addition, some students (e.g. socio-economically disadvantaged)
might not have the freedom to choose products that are more expensive even if they care about the environment.

As opposed to reducing energy use at home, the percentage of students who choose certain products for ethical or
environmental reasons did not climb higher than 70% in any country or economy (Figure 4.3). In the nine countries and
economies with the greatest percentage of students who choose certain products for ethical or environmental reasons,
the share was 60% of students or greater. In another 7 countries, the share was about 35% or lower. In most countries,
more than a third but less than two-thirds of students reported that they choose products for ethical or environmental
reasons even if they are more expensive.

The socio-economic disparity in choosing products for environmental reasons even if they are “a bit more expensive” is
large compared with other actions. On average across countries and economies, 52% of advantaged students reported
that they choose products for environmental reasons even if they are more expensive but only 41% of disadvantaged
students did (11 percentage points difference). Advantaged students are more likely than disadvantaged students
to take part in this environmental action in 61 out of the 63 countries and economies involved in this analysis
(Table B.4.2). This finding shows that environmental actions that require financial commitment are particularly difficult
for disadvantaged students. In terms of public policy, it poses the question of how to enhance access to environmentally
sustainable products for socio-economically disadvantaged families.
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Figure 4.3 Percentage of students who choose products for ethical or environmental reasons even if they are more
expensive (action 2)
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On average across countries/economies, some 44% of students reported that they participate in activities in favour of
environmental protection (Figure 4.4). Environmental protection activities can be varied, including some that students
perceive as demanding more commitment, such as protests, sit-ins, strikes, etc. The time commitment required to
participate in these activities (i.e. not a one-off event) might be another reason why more students do not take part in this
kind of action. And transportation costs are another possible factor.

The share of students who participate in environmental protection actions ranges between 20% and 50% in most
countries/economies that participated in PISA 2018. Remarkably, 60% or more of students reported that they participate
in activities to protect the environment in 10 countries/economies; in Vietnam, this was the case for almost nine in ten
students (Figure 4.4).

On the other hand, less than 30% of students reported taking part in actions for the environment in 10 countries and
economies. In Italy, France, Germany and Scotland (United Kingdom), less than one in four students reported that they
participate in activities to protect the environment (Figure 4.4).

A greater share of socio-economically advantaged (46%) than disadvantaged (42%) students participate in activities in
favour of environmental protection on average across countries/economies (Table B.4.5).

A greater share of girls (45%) than boys (43%) students participate in activities in favour of environmental protection on
average across countries/economies (Table B.4.5).

Are Students Ready to Take on Environmental Challenges? » © OECD 2022

59


https://stat.link/198t6j

60

Student involvement in environmental actions

Figure 4.4 Percentage of students who participate in activities in favour of environmental protection (action 5)
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Finally, only a bit more than a quarter of students boycott products or companies for environmental or other reasons
(Figure 4.6), and a similar share sign environmental or social petitions online (Figure 4.5). That the percentages are so low
may have to do with potential exposure to criticism and online harassment in signing online environmental petitions’.
In the case of boycotts, students might consider the personal cost of not consuming the products or services in question
greater than the possible environmental benefit the boycott brings about (Nguyen et al., 2018,q)). It is possible, as well, that
students think boycotts and petitions are ineffective or inappropriate (see Box 4.2). Lastly, there is also the “noise” factor
of climate change boycott and petition campaigns competing for young people’s attention with a growing abundance of
information on social media.

In most countries/economies that participated in PISA 2018, the share of students who reported signing environmental or
social petitions online ranged between 20% and 40% (Figure 4.5). In three countries (Jordan, Thailand and Turkiye), about
half of students reported signing environmental or social petitions online. In 10 countries/economies, less than a fifth of
students reported signing environmental or social petitions online.

A slightly greater share of socio-economically advantaged (28%) than disadvantaged (26%) students sign environmental
or social petitions online on average across countries/economies (Table B.4.3). Advantaged students sign environmental
or social petitions online more often than disadvantaged students in 27 out of the 63 countries and economies.

A smaller share of girls (25%) than boys (29%) sign environmental or social petitions online, on average across countries
and economies (Table B.4.3).
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In most countries/economies that participated in PISA 2018, the share of students who boycott products or companies for
political, ethical or environmental reasons ranges between 20% and 40%. In two countries (Jordan and Saudi Arabia) about
half or more of students reported that they boycott products or companies for political, ethical or environmental reasons.

In eight countries/economies, less than a fifth of students did (Figure 4.6).

A greater share of socio-economically advantaged (31%) than disadvantaged (26%) students boycott products or

companies on average across countries/economies (Table B.4.4).

A greater share of boys (32%) than girls (25%) students boycott products or companies on average across countries and

economies (Table B.4.4).

Figure 4.5 Percentage of students who sign environmental or social petitions online (action 3)
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Figure 4.6 Percentage of students who boycott products for political, ethical or environmental reasons (action 4)
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Box 4.2 Student perceptions of boycotts

Student involvement in environmental actions can be influenced by the values and norms of countries and
communities. Some research suggests that in the spectrum between collectivism and individualism, for
example, societies in East Asia and Western Europe situate themselves differently in terms of their value
orientations: this can influence students’ environmental attitudes and behaviours (Berglund et al., 20194,
Hoffmann, 2014,,)). One study found that environmental ways of thinking and acting conform well to
traditional Asian values and norms whereas in Western European countries environmental values are linked
to altruistic values that are perceived as contrary to traditional ones (Aoyagi-Usui, Vinken and Kuribayashi,
2003p23).

PISA 2018 illustrates this with regards to student perceptions of boycotts. In PISA 2018, students were asked
if they agreed or disagreed with the statement: "It is right to boycott companies that are known to provide
poor workplace conditions for their employees”. Although this is not a question about environmental boycotts,
it provides information about students’ perception about boycotts as a legitimate method of collective
action. As shown in Figure 4.7, there are noticeable cross-national differences in students’ perceptions of
whether boycotts are a legitimate form of collective action.

Some 66% of students agreed that it is right to boycott companies that provide poor workplace conditions,
on average across countries and economies. In several Latin-American countries (e.g. Argentina, Brazil, the
Dominican Republic, Panama, Peru and Uruguay) and in some Eastern European countries (e.g. Moldova,
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Romania and Ukraine), less than 60% of students agreed with the statement. By contrast, more than 70%
of students agreed with the statement in some Asian countries and economies participating in PISA 2018
(e.g. Hong Kong [China], Korea, Macao [China], Singapore Chinese Taipei and Viet Nam). Some Western
European countries/economies (e.g. France, Portugal, Spain, and Scotland [United Kingdom]) are closer to the
overall average of 66%. These patterns suggest that some regional differences do exist, but they are far from
deterministic as divergent cases are found in each region.

Across countries and economies, there is a positive correlation between the share of students who think that it
is right to boycott companies that provide poor workplace conditions and the share of students who take part
in boycotts of products or companies for environmental or other reasons (Figure 4.7).

Figure 4.7 Student perception of boycotts and student participation in boycotts for social or environmental
reasons
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At the student level, students who think that boycotts are a legitimate method of action are more likely to
participate in environmentally motivated boycotts even after accounting for student science performance,
socio-economic status, gender and environmental attitudes (Table B.4.43). Furthermore, after restricting the
analysis only to students who are enthusiastic about environmental issues (i.e. those who have an environmental
sense-of-purpose, awareness and self-efficacy in environmental understanding), students who perceive boycotts
as a legitimate method of action are less likely not to boycott products or companies for environmental or other
reasons even after accounting for student science performance, socio-economic status and other student
characteristics (Table B.4.44).
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Overlap of environmental actions

The number of environmental actions that students reported themselves to have taken part in is a measure of their degree
of involvement in environmental actions. The PISA 2018 student questionnaire was designed in such a way that students
could respond that they participated in as few as zero or one environmental action and as many as five environmental
actions.

On average across countries and economies, about a fifth of students were entirely uninvolved in environmental actions
(i.e. did not participate in any action measured in PISA 2018) and a similar share of students were actively involved
(i.e. participated in four or five environmental actions) (Figure 4.8).

The share of students who are entirely uninvolved in environmental actions varied widely across countries. In 14 countries,
the percentage of students who did not participate in any environmental action was 25% or more; among this group are
large OECD countries/economies such as France, Germany, Italy and Scotland (United Kingdom) (Figure 4.8).

By contrast, in 18 countries and economies the share of students actively involved in environmental actions was 25% or
more. Around 40% or more of students participated in four or five environmental actions in Indonesia, Jordan, Thailand
and Turkiye.

On average across countries and economies, most students are what we might call moderately involved in environmental
actions, meaning that they take part in either one (20%), two (22%) or three environmental actions (19%).

ENVIRONMENTAL ACTIONS, PRO-ENVIRONMENTAL ATTITUDES AND PERFORMANCE IN SCIENCE

Environmental actions and pro-environmental attitudes

Students are more likely to act for the environment when they have pro-environmental attitudes such as environmental
sense-of-purpose, awareness and self-efficacy in environmental understanding (see Box 3.1 in Chapter 3 on how these
attitudes are measured in PISA). An environmental sense-of-purpose is especially strongly related to the environmental
actions examined in this report, as shown in Figure 4.9.

Students who have an environmental sense-of-purpose are almost twice as likely to reduce energy consumption at home
and participate in activities in favour of environmental protection relative to those who do not have environmental sense-
of-purpose. This is so even after accounting for other environmental attitudes and student characteristics such as science
performance, socio-economic status and gender, on average across countries and economies (Figure 4.9). This is also
observed in a great majority of PISA-participating countries and economies, as shown in Figure 4.10.

Similarly, the relationship between self-efficacy in environmental understanding and environmental actions is positive for
all actions examined in this report. When it comes, for example, to choosing “green” products and participating in activities
in favour of environmental protection, students with self-efficacy in environmental understanding are 1.3 times more likely
to take partin these actions than students without it even after accounting for other student attitudes and characteristics,
on average across countries and economies (Tables B.4.12 and B.4.15).

Environmental awareness is a good predictor of some environmental actions but not others. In particular, awareness is
weakly related to actions that are more difficult or demanding such as signing petitions online or boycotting products or
companies. This indicates that awareness, on its own, is not enough to motivate students to action -among environmentally
aware students, 18% say that taking care of the environment is not important to them (Table B.3.6).
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Figure 4.9 Student involvement in environmental actions, environmental attitudes and proficiency in science

Increased likelihood of students’ involvement in environmental actions, by student pro-environmental attitudes proficiency
in science, before and after accounting for socio-economic status and gender; overall average
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Environmental actions and student proficiency in science

The relationship between science achievement and environmental action varies markedly depending on the type of
environmental action.

A positive relationship exists between science proficiency and the first action examined in this report, i.e. reducing energy
consumption at home to protect the environment. The mean score in science among students who reduce the energy
they use at home is 458 points, and it is 438 points among students who do not reduce energy at home (difference is
20 score points) on average across countries and economies (Table B.4.30).

Furthermore, after accounting for environmental attitudes and student characteristics such as socio-economic status
and gender, students who score at proficiency Levels 5 and 6 (“top performers”) in science are 1.36 times more likely
to reduce the energy they use at home than students who score at proficiency Levels 1 or below (“low performers”)
(Figure 4.9). In France and Slovenia, top performers in science are two times more likely to save energy than low performers,
after accounting for attitudes and student characteristics. In no country or economy with available data are top performers
less likely to save energy at home but in 39 countries or economies with available data the odds of saving energy are not
different for top and low performers (Table B.4.11).

Saving energy at home - for example, by turning the heating or air conditioning down or turning off the lights when
leaving a room- is easy and takes little time. It may be a good compromise for better-performing students who want to do
something for the environment but have little time because they study a great deal (OECD, 2014,4)).

With the exception of saving energy at home, science proficiency is negatively related on average to all the other (four)
environmental actions examined in this report2. This is the most pronounced for actions that students perceive as more
difficult or demanding: signing petitions online and boycotting products or companies. On average across all countries
and economies, the mean score in science among students who sign environmental or social petitions online is 437, and
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it is 458 among students who do not sign petitions (difference is -21 score points). Similarly, the mean score in science
among students who boycott products or companies for political, ethical or environmental reasons is 442 points, and it is
454 among students who do not (difference is -12 score points) (Table B.4.30).

Even after accounting for environmental attitudes and student characteristics, top-performing students are less likely to
sign online petitions and boycott products or companies than low-performing students, on average across all countries
and economies (Figure 4.9). In no country or economy with available data are top performers more likely to sign online
petitions, and only in 10 countries or economies are the odds of signing online petitions no different for top and low
performers (Table B.4.13).

Better-performing students tend to spend more time than low-performing students studying and completing schoolwork
(OECD, 20144). 1t is possible that better-performing students (both top-performers and mid-performers) are less likely
to sign online petitions or boycott products and companies than low-performing students because they perceive these
actions as more difficult and demanding in terms of the time and effort they would normally allocate to studying and
homework. Additional factors might also play a role. For example, the effects of petitions and boycotts might not be as
immediate as other environmental actions. This adds uncertainty to the decision of joining an environmental action.
Cultural and normative considerations, such as the social legitimacy of boycotts as a form of collective action (see Box 4.2),
might play a role.

When interpreting these results, it is important to consider that better performers have, on average, more
pro-environmental attitudes than lower-performing students (as seen in Chapter 3 of this report), and that students
with pro-environmental attitudes are more likely to act for the environment. The relationship between performance and
environmental actions might be mediated by environmental attitudes.

Nevertheless, a plausible conclusion from this analysis is that scientific knowledge and skills are not enough on their own
to activate students' environmental agency. Rather, it is the combination of science proficiency and pro-environmental
attitudes that is conducive to action. Additional data and further research are needed to fully understand the complex
interactions between performance, environmental attitudes and actions.

Box 4.3. Youth taking action for the environment: #FridaysForFuture and Extinction Rebellion

One of the environmental actions PISA asked 15-year-olds about in 2018 was whether they participated in
activities in favour of environmental protection (Action 5). This could include everything from volunteering
for plastic clean-up campaigns of public spaces to something that ignited into a global, generational
movement the year students sat the PISA test: peaceful climate strikes and mass environmental
protests. On 20 August 2018, the then-15-year-old Swedish activist Greta Thunberg skipped Friday
classes to do a lone sit-in in front of the Swedish parliament. Her “school strike for climate” set in motion
an unprecedented wave of protests around the world among her fellow Generation Z students (born
after 1995). Since November 2018, #FridaysForFuture (FFF) has mobilised about 18 million young climate
strikers in over 200 countries, according to data collected by FFF from reports of local organisers.
FFF calls for global adherence to the Paris Agreement and warming to be kept under 1.5°C.

Young people have been active in another climate movement, Extinction Rebellion (XR), as well.
In February 2019, they formed an influential wing of XR - XR Youth - aimed at activists under 26 who are
often as young as 10. They frame the climate-change problematic as one that requires systemic change and
solidarity between the Global North and Global South: debt forgiveness for countries on the front line of
climate upheaval is one of their concerns. At the core of their demands is zero carbon emissions by 2025.

Where FFF strikers sacrifice classtime to demonstrate against governments they feel are not moving fast
enough on climate change issues, XR Youth favours non-violent civil disobedience tactics. Temporary
obstructions like stopping traffic and blockading oil depots, and door-knocking campaigns to invite people
to local talks on climate change are part of the XR Youth repertory. Both movements combine social media
organising and decentralised local-global structuring with creative on-the-ground climate change action. As
PISA 2018 data was collected before these and other youth climate activist movements hit their stride, little or
none of these activities are reflected in Action 5. If these campaigns continue, however, they will be captured
in PISA 2025 data.

Sources: https://fridaysforfuture.org, https://extinctionrebellion.uk/
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Figure 410 Environmental sense-of-purpose and student participation in activities in favour of environmental
protection

Increased likelihood of participating in activities in favour of environmental protection for students with environmental
sense-of-purpose, relative to students without it, after accounting for other environmental attitudes and student characteristics
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Note: Results come from a logistic regression predicting whether a student responded Yes or No to the statement “I participate in activities in favour
of environmental protection”. As predictors, the model includes the following variables: environmental sense-of-purpose, environmental awareness,
self-efficacy in environmental understanding, science proficiency, socio-economic status and gender.

Countries and economies are ranked in descending order of the likelihood of students participating in favour of environmental protection.

Source: OECD, PISA 2018 Database, Table B.4.15.

StatLink SisM https://stat.link/h37ufk

MISALIGNMENTS BETWEEN ENVIRONMENTAL ATTITUDES AND ACTIONS

Pro-environmental attitudes are correlated with acting for the environment. Still, not all students who sympathise with
environmentalissues take action. This section explores misalignments between environmental attitudes and environmental
actions; that is, when students who possess pro-environmental attitudes do not take part in environmental actions
(hereafter, environmental misalignment). How much environmental misalignment is there across PISA-participating
countries/economies? Which students show sense-of-purpose, awareness, and self-efficacy regarding climate change but
do not take part in environmental actions? And what can students, schools and parents do to help young people turn their
environmental convictions into action on climate change?

If one considers environmental attitudes and environmental actions separately, 15 types of environmental misalignment
can be examined, as shown in Table 4.2. The most common types of misalignment on average across countries and
economies are the following: students who are environmentally aware but do not sign environmental or social petitions
online (54%) or do not boycott products or companies for political, ethical or environmental reasons (52%); students who
show self-efficacy in environmental understanding but do not sign environmental or social petitions online (43%) or do not
boycott products or companies for political, ethical or environmental reasons (41%).

The least common types of misalignment on average across countries and economies are related to environmental
sense-of-purpose. The shares of misalignment for students who show environmental sense-of-purpose are no higher
than 15% in any of the environmental actions examined in PISA 2018.
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Table 4.2 also shows that signing environmental or social petitions online and boycotting products or companies for
political, ethical or environmental reasons show more misalignment than other actions. This may be because both are
perceived as more difficult and demanding than other actions; there are also more obstacles as students need to find
boycotts and petitions organised by others. Lastly, boycotts and petitions may be characterised by greater misalignment
because these actions, as measured in PISA, are motivated not just by environmental reasons but social, ethical and
political ones as well.

Table 4.2 Types of misalignment between student environmental attitudes and environmental actions

Percentage of students who endorse a pro-environmental attitude but do not take part in an environmental action

(Overall average)
Students who show environmental...

...reduce the energy they use at home to protect the environment 20% 16% 8%
...chopse certain prpducts for ethlgal or environmental reasons, 36% 29% 13%
even if they are a bit more expensive

...sign environmental or social petitions online 54% 43% 15%
...boycott products or companies for political, ethical or 520 41% 15%

environmental reasons

...participate in activities in favour of environmental protection 39% 30% 13%

Source: OECD, PISA 2018 Database, Tables B.4.17, B.4.21 and B.4.25.

Enthusiastic but uninvolved students

An additional type of misalignment - arguably the most important in terms of policy - is that of students who are
environmentally enthusiastic but nevertheless do not take environmental action. “Environmentally enthusiastic” students
are defined in Chapter 3 as students who have environmental sense-of-purpose and awareness, and self-efficacy in
environmental understanding; that is, the three environmental attitudes measured in PISA 2018.

The share of environmentally enthusiastic students who does not act varies depending on the environmental action, as
shown in Figure 4.11. Some 22% of environmentally enthusiastic students do not save energy at home to protect the
environment; a little less than 50% do not choose products for ethical or environmental reasons or do not participate in
activities in favour of environmental protection; and more than 65% do not boycott companies or products or do not sign
online petitions.

Strikingly, around 8% of environmentally enthusiastic students are entirely uninvolved in environmental action - though
they have a robust set of pro-environmental attitudes they do not do anything for the environment as far as PISA 2018
can measure (Figure 4.11).

Environmental misalignment and significant others: peers at school and parents

Understanding why a student is environmentally enthusiastic but does not act on climate change is important from a
policy perspective for two reasons. If some of the factors associated are considered malleable by policy makers and
educators, it would be possible to make changes that encourage student participation in environmental actions. Secondly,
understanding the background of environmentally misaligned students can better target policy efforts on groups and
schools where the probability of misalignment is greatest.

When it comes to malleable factors associated with individual environmental misalignment, the most consistent factor
across environmental actions is the extent to which other students in the school are involved in environmental actions.
The probability of misalignment among environmentally enthusiastic students is lower for students enrolled in schools
where students are involved in more environmental actions.

To measure the incidence of environmental participation at school, the average number of environmental actions that
students in a school take part in was computed. This was 1.7 actions on average across countries and economies. In some
countries it was as low as 1.1 actions (France, Germany, Ireland, Italy, Scotland (United Kingdom) and Uruguay). In others
it was as high as 2.5 or more (Indonesia, Jordan, Thailand, Turkiye and Viet Nam) (Table B.4.31).
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Figure 4.11 Misalignment between environmentally enthusiastic students and environmental actions

Percentage of students who report having environmental sense-of-purpose, awareness and self-efficacy in environmental
understanding but do not take part in environmental actions; overall average
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reported that they do not:

Sign environmental or social petitions online
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environmental reasons

Participate in activities in favour of
environmental protection
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reasons, even if they are more expensive

Reduce the energy they use at home
to protect the environment

Participate in any action
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Actions are ranked in descending order of the percentage of students.
Source: OECD, PISA 2018 Database, Tables B.4.32 and B.4.38.
StatLink Sz https://stat.link/g2lcpo

As shown in Figure 4.12, students in schools where the average number of environmental actions that students take part
in is three or more are about 60% less likely to not take part in each environmental action, after accounting for student
characteristics such as proficiency level in science, socio-economic status, gender and other characteristics on average
across countries and economies. Students in schools where the average number of environmental actions that students
take part in is two are about 30% less likely to not take part in each environmental action after accounting for student
characteristics, on average across countries and economies.

These results suggest that friends and peers at school are an important social network for 15-year-old students.
They share information on environmental issues, encouragement, and concrete opportunities to become active
participants. Research shows that social networks are good predictors of individual participation in social movements
because they can create an initial disposition to participate, be a source of information and motivation for taking action,
and also shaping a prospective participant decision to become involved (Diani, 200795, Passy and Giugni, 2001 5g)).
Furthermore, social networks determine whether someone becomes the target of mobilisation attempts; in other words,
whether a student has the opportunity to participate in actions organised by external agents (Klandermans, 2007g).

Parents' pro-environmental attitudes and actions is another factor that works against environmental misalignment.
As shown in Figure 4.13, for each environmental action there is at least one parental environmental attitude or action
that makes environmental misalignment less likely. Environmentally enthusiastic students whose parents save energy
at home are about 55% less likely to not save energy at home themselves, and about 20% less likely to not participate in
activities in favour of environmental protection after accounting for student characteristics on average across countries
and economies. Similarly, environmentally enthusiastic students whose parents take part in boycotts are about 30% less
likely not to sign environmental petitions online and about 42% less likely not take part in boycotts themselves after
accounting for student characteristics on average across countries and economies.

The intergenerational transmission of pro-environmental values from parents to children can explain these results.
Research on political participation has found that growing up in families with a given set of political attitudes and
behaviours can nourish their children’s attitudes and behaviours (Snow A. and Soule, 2010;s,). In particular, conversations
about politics in the family, as well as joint participation (e.g. parent taking children to collective actions when they were
younger), have been identified as mechanisms for intergenerational transmission of participation in collective actions
(Cornejo et al., 2020p¢). Similarly, parents’ ideas and experiences regarding environmental issues can be resonating
socialisation experiences for their children. Similar to peers in school, parents are significant others whose values,
expectations and behaviours can shape students’ decisions about whether or not to act for the environment. They
play an important role in whether environmentally enthusiastic students make the transition from “sympathiser” to
“participant” (Klandermans, 2007g;) or not.
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Figure 4.12 Environmentally enthusiastic students who do not take part in environmental actions, by average
involvement in environmental actions among students in school

Increased likelihood of students not taking part in each environmental action, for environmentally enthusiastic students in
schools where the average number of environmental actions students are involved in is greater than one, after accounting
for student characteristics’; overall average

@ Schools where the average number of environmental actions students are involved in is two actions

0Odds ratio B Schools where the average number of environmental actions students are involved in is three actions or more
1.0

7

02 The likelihood of not choosing certain products for ethical or environmental reasons is 60% lower for environmentally

’ enthusiastic students enrolled in schools where the average number of environmental actions that students take part in is three
or more, compared to environmentally enthusiastic students in schools where the average number of actions is one or less
00 Reduce the energy they Choose certain products Sign environmental or Boycott products or Participate in activities in
use at home to protect for ethical or social petitions online companies for political, favour of environmental
the environment environmental reasons, (action 3) ethical or environmental protection (action 5)
(action 1) even if they are more reasons (action 4)

expensive (action 2)

Increased likelihood of not taking part in each environmental action

Note: Odds ratio are all statistically significant.

1. Student characteristics include the following variables: student socio-economic status, gender, growth mindset, fear of failure, and proficiency level in
science.

Source: OECD, PISA 2018 Database, Table B.4.40.

StatLink Si=™ https://stat.link/7m5bt2

Figure 4.13 Environmentally enthusiastic students who do not take part in environmental actions, by parents’
environmental attitudes and actions

Increased likelihood of students’ not taking part in each environmental action, for environmentally enthusiastic students with
environmentally aware parents or parents who take environmental actions, after accounting for student characteristics’;

overall average
< @ Parental environmental awareness

[0 W Parents save energy at home

Odds ratio O @ Parents boycott products or companies
1.4

[0 )7/ —— L T A EOS N N
0.2
Reduce the energy they Choose certain products Sign environmental or Boycott products or Participate in activities in
use at home to protect for ethical or social petitions online companies for political, favour of environmental
the environment environmental reasons, (action 3) ethical or environmental protection
(action 1) even if they are more reasons (action 5)

expensive (action 2) (action 4)

Increased likelihood of not taking part in each environmental action

Note: Odds ratio that are statistically significant are shown in a darker colour.

1. Student characteristics include the following variables: student socio-economic status, gender, growth mindset, fear of failure, average number of
environmental actions that students in the school take part in and proficiency level in science. The odds ratio for parental environmental awareness also
account for parents saving energy at home and parents boycotting products or companies. The odds ratio for each parental environmental action also
account for parental environmental awareness and for the other parental environmental action.

Source: OECD, PISA 2018 Database, Table B.4.41.

StatLink SisM™ https://stat.link/2y79el
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Environmental misalignment and fear of failure /growth mindset

PISA 2018 collected data on fear of failure and growth mindset that are potentially related to whether students’
environmental enthusiasm translates into action.

Fear of failure3 is the tendency to avoid mistakes that may be regarded as shameful or could signal a lack of innate ability
and an uncertain future (Atkinson, 1957,7; Conroy, Willow and Metzler, 2002,5)). The level of fear is determined by the
perceived risk of failure in a given activity or task, but also by the perceived negative consequences associated with
failing (Warr, 2000p,97). A moderate sense of fear may urge students to expend greater effort on academic tasks; however,
students who are overly concerned about failing often avoid challenging situations that are essential for their personal
growth (Kaye, Conroy and Fifer, 20083q)). Given these characteristics, students with greater fear of failure may be more
inclined to avoid acting for the environment than students with less fear of failure.

PISA data support this expectation for three out of the five environmental actions examined in this report. As shown in
Figure 4.14, environmentally enthusiastic students with the most fear of failure are about 20% more likely than those
with the least fear of failure to not save energy at home. They are about 7% more likely than students with the lowest
fear of failure not to choose certain products for environmental reasons and not to participate in activities in favour of
environmental protection after accounting for student characteristics on average across countries and economies.

Additional data and analysis are needed to understand why environmentally enthusiastic students with a greater fear of
failure have, on average, a smaller probability of not signing social or environmental petitions online (odd ratio=-0.79) or
boycotting products or companies for environmental and other reasons (odd ratio=0.79) than environmentally enthusiastic
students with less fear of failure.

A growth mindset?, as opposed to a fixed mindset, is the belief in the malleability of ability and intelligence. It is one
possible explanation why some people fulfil their potential while others do not (Dweck, 20063+;). Holding a growth mindset
is associated with a number of positive attributes in the learning context, such as setting more challenging learning goals;
appreciating effort as an inherent part of the process; and more perseverance in the face of setbacks. PISA 2018 data
also showed a positive relationship between students’ growth mindsets and performance as well as with motivational
measures (OECD, 20213,)). Because of these features, students with a growth mindset might be expected to be more
inclined to act for the environment than students without a growth mindset.

Figure 4.14 Environmentally enthusiastic students who do not take part in environmental actions, by students’ fear
of failure and growth mindset

Increased likelihood of students not taking part in each environmental action, for environmentally enthusiastic students who
hold a growth mindset or have high fear of failure, after accounting for student characteristics'; overall average
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1. Student characteristics include the following variables: student socio-economic status, gender, average number of environmental actions that students in
the school take part in (3 categories: less than 2 actions, 2 actions, 3 or more actions) and proficiency level in science. The odds ratio for fear of failure also
account for growth mindset. The odds ratio for growth mindset also account for fear of failure.

Source: OECD, PISA 2018 Database, Table B.4.40.

StatLink SisM https://stat.link/6iakrx
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PISA data support this expectation for only one of the five environmental actions examined in this report. As shown
in Figure 4.14, environmentally enthusiastic students with a growth mindset are 5% less likely than environmentally
enthusiastic students without a growth mindset not to reduce the energy they us at home to protect the environment
after accounting for student characteristics on average across countries and economies. For the remaining 4 actions,
growth mindset is related with a greater probability of environmental misalignment. More data and analysis are needed
to understand these patterns.

Environmental misalignment, proficiency in science and student background

Figure 4.15 shows that the odds of not saving energy among environmentally enthusiastic students who score in science at
proficiency Levels 5 and 6 (i.e. top performers) are smaller than the odds of misalignment for environmentally enthusiastic
students who do not reach the baseline proficiency Level 2 in science (i.e. low performers) (odds ratio=0.72). This finding
suggests that higher levels of knowledge and skills in science have the potential to reduce environmental misalignment.
However, this doesn't happen often.

In four out of the five environmental actions examined in this report, the opposite relationship is found, i.e. the odds
of misalignment are higher among top performers than low performers. For example, environmentally enthusiastic
top-performing students are about 2.7 times more likely to not sign environmental or social petitions online, and nearly
2 times more likely not to boycott products and companies than environmentally enthusiastic low-performing students
after accounting for student characteristics on average across countries and economies.

Environmentally enthusiastic students who are socio-economically disadvantaged are more likely not to act for the
environment than environmentally enthusiastic advantaged students. This holds for four out of the five actions examined
in this report. For example, advantaged students are about 34% less likely than disadvantaged students not to choose
certain products for ethical or environmental reasons even if they are more expensive (Figure 4.15 and Table B.4.40).
Only when it comes to saving energy at home is the probability of environmental misalignment the same for both
socio-economic groups.

No clear pattern of association across actions is found in terms of gender. For actions 1, 2 and 5 girls are less likely to show
environmental misalignment. However, when it comes to boycotting companies or products and signing petitions online
environmentally enthusiastic girls are more likely not to act than environmentally enthusiastic boys (Figure 4.15).

In sum, there is a high level of heterogeneity in the academic and demographic profile of environmentally enthusiastic
students who do not perform different types of action.

Environmental misalignment and school curriculum

The likelihood of environmental misalignment does not vary between students enrolled in schools that have a formal
curriculum on climate change and global warming, and students in schools that don't have a formal curriculum on these
topics, on average across countries and economies and in almost all countries and economies (Table B.4.42). In other
words, for each of the environmental actions measured in this report, the odds of environmentally enthusiastic students
not taking action for the environment are, on average, the same regardless of whether they are enrolled in a school that
has or doesn't have a formal curriculum on climate change.

These results must be interpreted with caution. They do not necessarily mean that climate change curriculum at school
is unrelated to environmental actions. In fact, climate change curriculum at school is related (even if not strongly) to
student pro-environmental attitudes, which, in turn, are related to action. An important limitation of this analysis is that
PISA data only measures if climate change and global warming are covered in the school curriculum based on school
principals’ reports; it does not measure what this school curriculum looks like and, more importantly, how it is carried
out in the classroom. Research suggests that implementation of environmental education varies dramatically at the
local level and is shaped by domestic forces (Pizmony-Levy, 201133)). Better data is needed to understand the true
relationship between environmental curriculum at school and students’ environmental actions.
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Figure 4.15 Environmentally enthusiastic students who do not take part in environmental actions, by proficiency
in science, socio-economic status and gender

Increased likelihood of students not taking part in each environmental action, for environmentally enthusiastic students who
score at middle and top levels of proficiency in science, socio-economically advantaged students and girls, after accounting for
student characteristics'; overall average
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Source: OECD, PISA 2018 Database, Table B.4.40.

StatLink SisPM https://stat.link/1h5rjf

POLICY IMPLICATIONS FROM THIS CHAPTER

Being prepared for today’s environmental challenges requires young people to have solid scientific skills and knowledge.
It requires confidence in one's environmental understanding, awareness of the issues and a sense of stewardship of the
planet. But all of this is not enough if they do not translate into students responsibly acting on climate change. What the
findings in this chapter reveal is that scientific knowledge and skills do not always lead to action; the share of students
who perform well in science but do not act for the environment is considerable. Still, better performers have, on average,
more pro-environmental attitudes than lower-performing students, and students with pro-environmental attitudes are
more likely to act for the environment. It is the combination of science proficiency and pro-environmental attitudes that
galvanises action. If schools help students find an environmental sense-of-purpose, this can mobilise their knowledge and
propel them into action.

A clear finding of this chapter is that pro-environmental attitudes are a good predictor of student involvement in
environmental actions. Students with an environmental sense-of-purpose, in particular, are more likely to carry out
different types of environmental actions. This is good news because, on average, some 8 out of 10 students reported
that they care about the environment. But this sense-of-purpose is unevenly distributed in terms of socio-economics and
gender: students who are girls and/or socio-economically advantaged are more likely to have an environmental sense-
of-purpose than those who are boys and/or socio-economically disadvantaged. More efforts are needed to target these
groups.

Though an environmental sense-of-purpose on its own is a powerful motivator for action, it is students with a
combination of different pro-environmental attitudes, values and beliefs who are more likely to act. This report shows
that environmental awareness and self-efficacy in environmental understanding also nudge students toward acting on
climate change.
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The report also points out a worrying phenomenon called environmental misalignment. This occurs when students are
enthusiastic about environmental issues but do not take action to protect the environment. By identifying the factors
associated with misalignment, this report highlights what educators and policy makers can do.

Significantly, environmental misalignment is less likely to occur when students are in close contact with school peers
or parents involved in environmental actions. This suggests that environmental education initiatives that target school
communities as a whole and not just individuals are promising.

There are important differences between types of environmental actions. When acting for the environment is easy, such as
reducing energy use at home, students who are proficient at science and have pro-environmental attitudes are more likely
to do so. This is why saving energy is popular and the misalignment between attitudes and energy saving is comparatively
rare. When there are more obstacles and demands in an environmental action - such as signing environmental or social
petitions online - it is harder to transform science skills and pro-environmental attitudes into action. This is why signing
environmental or social petitions online and boycotting products or companies for environmental or other reasons are
less popular and why the misalignment between attitudes and actions is greater.

The likelihood of student misalignment in terms of socio-economic status, gender, science performance, growth
mindset or fear of failure depends on which type of environmental action is being looked at. Put another way, to
better align students’ pro-environmental attitudes with actual environmental action requires targeting a specific
sub-group and using a specific intervention, both of which depend on which action is desired. For example, when it
comes to saving energy at home, environmentally enthusiastic girls are less likely not to do this than environmentally
enthusiastic boys, but the opposite is true of boycotting companies or products and signing petitions online. Similarly,
socio-economically disadvantaged students are more likely not to choose certain products even if they are more
expensive than environmentally enthusiastic advantaged students but no differences in socio-economic background are
observed when the action is reducing energy at home. Further research is needed to better understand the mechanism
behind these observed differences. The bottom line is that a “universal” intervention for all kinds of environmental
action will not work well. Understanding these differences is important to foster responsible student participation in
climate and environmental action.

1. Some online petitions allow people who sign them to choose between making their name public or not. PISA 2018 data does not allow
distinguishing between the two. The exposure to criticism or online harassment would certainly be minimal for students who choose not to
make their name public in the petition.

2. Consistent with these findings, a separate analysis of PISA data that used a slightly different model specification than the one used in this report
found an average negative relationship between student performance in science and engagement in environmental actions (Borgonovi et al.,
202234)).

"o "o

3. To measure fear of failure, PISA 2018 asked students whether they agreed (“strongly disagree”, “disagree”, “agree”, “strongly agree”) with the
following statements about themselves: “When I am failing, [ worry about what others think of me”; “When [ am failing, I am afraid that I might
not have enough talent”; and “When I am failing, this makes me doubt my plans for the future”. These statements were combined to create the
index of fear of failure whose average is 0 and standard deviation is 1 across OECD countries. Positive values in this index mean that the student
reported a greater fear of failure than the average student in OECD countries.

"o "o,

4. To measure growth mindset, PISA 2018 asked students whether they agreed (“strongly disagree”, “disagree”, “agree”, “strongly agree”) with the
following statement: “Your intelligence is something about you that you can't change very much”. Students who disagreed with the statement
are considered to have a stronger growth mindset than students who agreed with the statement.
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Results from PISA 2018 show that countries and economies vary in how prepared their students are for the urgent
environmental challenges that humanity is facing. Young people will experience the consequences of climate and
environmental change more directly during their lifetime than any previous generation in recent history (Thiery et al.,
20214y). Schools need to keep pace by preparing students with more robust, complex scientific knowledge and skills; and
strengthening their pro-environmental attitudes and capacity to act.

This chapter summarises key results discussed in this report and identifies the types of education policy and practices that
can help prepare students to build an environmentally sustainable future. Everybody has an important role to play: policy
makers, teachers and educators, parents, and students themselves.

When reading these recommendations, bear in mind that PISA results do not establish causality. Rather, PISA identifies
correlations between variables that show consistent patterns across countries and economies. By combining this
correlational evidence with previous research it is possible to draw some implications for policy and practices. Note
also that the data were collected in 2018 and that the percentage of students involved in environmental actions may
have changed in recent years. However, the correlational results still shed light on how educators, parents and students
themselves can enhance student readiness to take on environmental challenges.

STRENGTHEN STUDENT PROFICIENCY IN ENVIRONMENTAL SCIENCE

Students need stronger scientific knowledge of and skills in environmental issues than they currently have, especially in
countries/economies where student performance in science tends to be lower. Whereas in some countries/economies
(Canada, Hong Kong [China], Scotland [United Kingdom], Singapore, Spain and Chinese Taipei) half or more of students
were able to respond correctly to a variety of PISA questions on environmental sustainability, in others only a minority of
students were able to do so (Albania, Indonesia, Kazakhstan, Morocco, Panama and the Philippines). Low performance is
more pronounced among lower-income countries/economies’, some of which are also the most vulnerable to disruptions
caused by climate change (IPCC, 2022,)). Furthermore, analysis of student performance evolution in environmental
science items shows no improvement between 2006 and 2015 in most countries/economies with available data.

One area educators could focus on is students’ understanding of different responses to climate change. As shown in
Chapter 2 of this report, many students could not adequately distinguish between short-term and long-term responses
to the rise in sea levels caused by climate change2. While it is common knowledge to 15-year-old students that reducing
greenhouse gases is a long-term solution to global warming, students misidentifying building sea defences as a
long-term solution reveals a need for more complex and nuanced differentiation between combatting climate change and
adaptation to its effects.

FOSTER PRO-ENVIRONMENTAL ATTITUDES AT SCHOOL

Pro-environmental attitudes are prevalent across countries and economies. Almost half of students in PISA 2018 are
“environmentally enthusiastic”, meaning that they reported having a sense of stewardship of the planet, awareness of
climate change and confidence in their environmental understanding on average across countries and economies.
However, there are still many students who reported that looking after the global environment is not important for them
(more than 30% of students in Austria, Bosnia and Herzegovina, Germany, Serbia, Slovak Republic and Ukraine) and
who report they know little or have never heard of climate change and global warming (more than 40% of students
in Argentina, Indonesia, Lebanon, Morocco and Saudi Arabia). This shows that there is still room to boost adolescents’
environmental attitudes and values.

Pro-environmental attitudes and science proficiency tend to reinforce each other: students’ environmental science
knowledge and skills, as measured by their performance in the PISA science test, are positively related to pro-environmental
attitudes. Pro-environmental attitudes can foster curiosity and motivation for learning science; at the same time, scientific
understanding of the environment lays the foundation for pro-environmental attitudes. In either case, basic science
education for all students has the potential of improving the overall level of student proficiency in environmental science
and student endorsement of pro-environmental attitudes.

At the national level, communicating information to the public on how climate policies work increases policy support
(Dechezleprétre et al., 2022(3). Governments can use information campaigns to explain to students, and citizens in
general, how climate policies reduce emissions and who can benefit from them.
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FOSTER RESPONSIBLE ACTING FOR THE ENVIRONMENT AT AND OUTSIDE OF SCHOOL

As important as proficiency in environmental science and pro-environmental attitudes are, being prepared for today’s
environmental challenges also requires students to responsibly act on climate change. This report analysed five types of
environmental actions that range from private individual actions that are relatively easy to carry out to public actions that
are more challenging and require more effort (see Chapter 4). Results shows that, on average, about a fifth of students
were “actively involved” in environmental actions (i.e. participated in four or five environmental actions) and a similar share
of students were “entirely uninvolved” (i.e. did not participate in any environmental action considered in this report).

Many more students carry out easier actions such as reducing energy consumption at home to protect the environment
than more demanding collective actions such as boycotting products or companies for environmental or other reasons
and participating in activities in favour of environmental protection.

Findings in this report reveal that scientific knowledge and skills do not automatically lead to action; the share of students
who perform well in science but who report not to act for the environment is considerable. Still, better performers have,
on average, more pro-environmental attitudes than lower-performing students, and students with pro-environmental
attitudes are more likely to act for the environment. It is the combination of science proficiency and pro-environmental
attitudes that galvanises action.

If schools help students develop pro-environmental attitudes, this can mobilise their knowledge and propel them into
action. Students with an environmental sense-of-purpose are more likely to carry out environmental actions. This is good
news because, on average, some 8 out of 10 students reported that they care about the environment. A sense of purpose
is a stable desire or intention to accomplish something that is meaningful to the self and has a beneficial impact on the
world (Damon, Menon and Cotton Bronk, 20034, Malin, Liauw and Damon, 2017;5)). Adolescents with a greater sense
of purpose are more likely to engage in goal-directed activities, hopeful thinking and to report greater agency (Burrow,
O'Dell and Hill, 2009)). Teachers can foster environmental sense-of-purpose with classroom opportunities for students to
reflect on how taking care of the environment is meaningful to them and how their current actions for the environment
are related to or aligned with their life goals and environmental concerns (Tirri, Moran and Menon Mariano, 20167).

Furthermore, this report shows that environmental awareness and self-efficacy in environmental understanding also
nudge students to act on climate change.

Schools can empower students to take environmental action by having them learn about climate action (e.g. the history of
efforts to stop and mitigate climate change) and also by learning through and from action (UNESCO, 2016g)). For example,
students can be invited to carry out climate action projects at school, either in the classroom or after regular school hours
in extracurricular activities, to make their school more “climate-friendly”. Planting trees or bee forage plants in outdoors
school facilities; recycling and composting garbage; and encouraging everybody in the school community to buy local
products and use sustainable transport are examples of actions through which a school can model climate action.

ADDRESS THE MISALIGNMENT BETWEEN ENVIRONMENTAL ATTITUDES AND ACTIONS

The report points out a worrying phenomenon called environmental misalignment. This occurs when students are
enthusiastic about environmental issues (as defined above) but report that they do not take action to protect the
environment#. By identifying the factors associated with misalignment, this report highlights what educators and policy
makers can do.

Significantly, environmental misalignment is less likely to occur when students are in close contact with school peers
or parents involved in environmental actions. This suggests that environmental education initiatives that target school
communities as a whole and not just individuals are promising.

There are important differences between types of environmental actions. When acting for the environment is relatively
easy, such as reducing energy use at home, students who are proficient at science and have pro-environmental attitudes
are more likely to do so. This is why saving energy is popular and the misalignment between attitudes and energy saving
is comparatively rare.

When there are more obstacles and demands in an environmental action - such as signing environmental or social
petitions online - it is harder to transform science skills and pro-environmental attitudes into action. This is why signing
environmental or social petitions online and boycotting products or companies for environmental or other reasons are
less popular and why the misalignment between attitudes and actions is greater.
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The likelihood of student misalignment in terms of socio-economic status, gender, science performance, growth
mindset or fear of failure depends on which type of environmental action is being looked at. Put another way, to
better align students’ pro-environmental attitudes with actual environmental action requires targeting a specific
sub-group and using a specific intervention, both of which depend on which action is desired. For example, when it
comes to saving energy at home, environmentally enthusiastic girls are less likely not to do this than environmentally
enthusiastic boys but the opposite is true of boycotting companies or products and signing petitions online. Similarly,
socio-economically disadvantaged students are more likely not to choose certain products even if they are more
expensive than environmentally enthusiastic advantaged students but no differences in socio-economic background are
observed when the action is reducing energy at home. Further research is needed to better understand the mechanism
behind these observed differences.

Understanding these differences is important to fostering responsible student participation in climate and
environmental action.

TEACHING AND LEARNING ENVIRONMENTAL ISSUES: CURRICULUM DESIGN AND IMPLEMENTATION

PISA 2018 data show that coverage of climate change in the formal or intended school curriculum is nearly universal in
most countries and economies. The worldwide spread of environmental education in secondary education textbooks
occurred between 1970 and the end of the 2000s (Bromley, Meyer and Ramirez, 2011q)). A similar process occurred at
the higher education level, where the prevalence of environmental education degree programmes in universities has
increased markedly in the last decades (John Frank, Jeong Robinson and Olesen, 207114

Theinclusion of climate change in the formal curriculum is important but not enough. While there are more environmentally
enthusiastic students in schools that have climate change in the curriculum, the differences between schools that do and
those that don't are not as large as could be expected. Greater attention should be paid to the implementation of the
environmental curriculum in the classroom. For example, school principals and teachers, together with members of the
school community, can develop concrete plans on how to implement the climate change curriculum in ways that are
relevant to their local community. They can ensure that the learning environment at school is respectful and supportive of
students and student organisations that are interested in environmental issues.

Furthermore, initiatives like UNESCO's Whole-School approach to climate change provide tools and examples of how
students’ classroom learning about climate change can be reinforced by the formal and informal messages promoted by
the school's values and actions (UNESCO, 2016g)). Such an approach consists of involving all internal and external school
stakeholders, including students, teachers, principals, school staff as well as the wider school community of families and
community members in reflecting and acting on climate change.

ENGAGING THE SCHOOL COMMUNITY: THE ROLE OF STUDENTS AS ENVIRONMENTAL PEERS

PISA 2018 results show that students are more likely to take part in environmental actions if they are enrolled in schools
where other students are also involved in environmental actions. The extent to which other students in the school are
involved in environmental actions is one the most consistent factors in preventing environmental misalignment. The
probability of misalignment among environmentally enthusiastic students is lower for students enrolled in schools where
students are involved in more environmental actions.

At school, friends and peers serve as social networks that share information on environmental issues, and provide
encouragement and concrete opportunities for students to actively participate. Environmental activities at school that
motivate not only individual engagement but the participation of groups of students and the entire student community
are promising.

ENGAGING THE SCHOOL COMMUNITY: THE ROLE OF PARENTS AS ENVIRONMENTAL MENTORS

Parents play a key role in shaping their children’s environmental attitudes and actions. PISA 2018 results show that students
whose parents are environmentally aware, and students whose parents carry out environmentally conscious actions such
as saving energy at home or boycotting products or companies for environmental or other reasons are more likely to
be environmentally enthusiastic than students whose parents do not. Furthermore, the probability of environmental
misalignment is lower among environmentally enthusiastic students whose parents take part in environmental actions.

Parents who talk to their children about the climate crisis and model environmentally conscious behaviour are likely to
bring up more environmentally conscious children. School programmes that include parents in activities that inform them
of climate change challenges and promote concrete actions to protect the environment are a promising policy. These
school programmes can be reinforced by community efforts aimed at local environmental preservation.
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Box 5.1. Teaching for Climate Action

From July 20271 to December 2021, the OECD, UNESCO and Education International ran the Teaching
for Climate Action initiative to gather teacher expertise on what helps promote student agency and
encourages students to act and lead on climate matters (OECD, 202241y).

Teachers from across the globe were invited to share their initiatives and projects through short video
explainers in the Global Teaching InSights site, a digital platform with classroom videos that facilitates
a unique dialogue on teaching and learning across borders. They participated in five global dialogues
together with peers, teacher educators, school leaders, organisations, and climate experts. Overall, about
850 teachers actively contributed to this initiative, with engagement from more than 6 500 visitors across
157 countries. This box provides a summary of the main insights from this initiative.

Transforming climate education

Teachers and experts emphasised the importance of cultivating climate literacy as a foundational and
critical requirement of climate education. This includes students’ capacity to understand the causes
and consequences of climate change, assess scientifically credible information about climate change,
communicate about climate issues in a meaningful way to peers, teachers and parents, and make informed
and responsible decisions with regards to actions that are related to climate.

There was common agreement among teachers, however, that knowledge alone is not enough and thus
on the need to go beyond climate literacy to foster student awareness, agency and empowerment for
climate action. To teachers teaching for climate action, student empowerment signified taking action,
fostering hope, building knowledge and fighting for justice.

When teachers were asked about pedagogies they believed may be most effective for empowering
students for action, they agreed that traditional teaching methods were not enough and recommended
active and student-centred approaches such as project-based and experiential learning. In addition,
teachers felt that climate education could be taught in different grades and subject areas through an
interdisciplinary approach to help students develop a more comprehensive and nuanced understanding
of climate change.

Source: OECD (2022), “Teaching for climate action”, Teaching in Focus, No. 44, OECD Publishing, Paris,
https://doi.org/10.1787/d3a72e77-en; https://www.globalteachinginsights.org/.

DEVELOP (GENERAL) SOCIAL AND EMOTIONAL SKILLS: FOSTERING A GROWTH MINDSET

PISA 2018 results show that environmental enthusiasm is greater among students who hold a growth mindset (the belief
thatintelligence is something they can change) rather than a fixed mindset. Students with a growth mindset are also more
likely to save energy at home to protect the environment than students without a growth mindset.

Holding a growth mindset is associated with a number of positive attributes in the learning context, such as setting more
challenging learning goals; appreciating effort as an inherent part of the process; and more perseverance in the face of
setbacks. It is possible that because these students feel greater agency in their lives than those who believe they have
a fixed mindset, they believe they can effect change in the world and combat the climate crisis. Policies that encourage
pro-environmental attitudes would do well to include elements from growth-mindset interventions.

ENSURE THAT VULNERABLE GROUPS HAVE THE SUPPORT THEY NEED

The socio-economic gap in environmental science performance is pervasive across countries and economies, and
persistent over time. Pro-environmental attitudes are also unevenly distributed: socio-economically advantaged
students are more likely to have an environmental sense-of-purpose, environmental awareness, and self-efficacy in their
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environmental understanding than disadvantaged students. Furthermore, environmentally enthusiastic students who
are socio-economically disadvantaged are more likely not to act for the environment than environmentally enthusiastic
advantaged students.

Supporting the needs of socio-economically disadvantaged students is vital. These students are more likely to be affected
by environmental degradation such as exposure to contaminated water and air but are less likely to have the resources
to address these problems (Shepard and Corbin-Mark, 2009;45;). Taking steps to meet their concrete environmental needs
while implementing educational programmes about the environment could be beneficial in two ways. Students would
better understand how environmental crises impact their own local communities when they experience real improvements
in their quality of life. Students would become better informed and feel more agency over their lives and the environment.

In terms of gender, environmental science performance is, on average, slightly higher among boys than girls but in many
countries/economies boys and girls perform at similar levels. Special attention needs to be paid to girls in countries and
economies that show a significant gender gap in favour of boys such as Chile, Denmark, the Slovak Republic and the
United Kingdom, and to boys in countries such as Jordan and Qatar whose gap is in favour of girls.

Gender gaps also exist when it comes to pro-environmental attitudes. Girls are more likely on average to be environmentally
enthusiastic than boys but in some countries/economies the opposite is true. More efforts are needed to target these
groups and foster the participation of both girls and boys in environmental education and activities.

IMPROVE DATA ON STUDENTS' ENVIRONMENTAL COMPETENCES AND FOSTER PARTNERSHIP BETWEEN
RESEARCH AND PRACTICE

The results presented in this report are part of an on-going effort by the OECD to provide high-quality information about
student environmental skills, attitudes, and actions. PISA has collected data on student performance in environmental
science since 2000. Building on what has been learned from analyses of past PISA data, PISA continues its efforts to
collect relevant data that will contribute to students’ preparedness for environmental challenges. PISA 2025 will feature an
updated Science Framework, making student performance on environmental issues and environmental agency a central
focus. In addition, further test items will be publicly released after 2025 to concretely describe what PISA is measuring and
what students know and are able to do about climate change and the environment.

At the local level, a partnership between policy makers and researchers in the field of environmental and sustainability
education can help develop evidence-based sustainability initiatives that improve school engagement (Pizmony-Levy,
McDermott and Copeland, 20273y).

1. Arecent PISA 2018 report analysed the relationship between national income, as measured by per capita GDP, and students’ average reading
performance (OECD, 2019y7). Results suggest that 44% of the variation in countries/economies’ mean scores is related to per capita GDP
(33% in OECD countries). Countries with higher national incomes thus tend to score higher in PISA, yet the relationship is non-linear, i.e. the
correlation is stronger among countries /economies under a certain threshold after which the correlation weakens. Correlational data provides
no indications about the causal nature of the relationship.

2. As a recent OECD report puts it: “Sea-level rise is one of the major challenges identified in the recent Intergovernmental Panel on Climate
Change’s Special Report “Global Warming of 1.5°C". It is almost certain that we will experience at least one metre of sea-level rise, with some
models estimating this will happen within the next 80 years. This will have serious implications for damage to infrastructure, loss of land
and displacement of communities. Even if we succeed in limiting the temperature increase to 1.5 degrees, sea levels will continue to rise for
centuries to come, due to emissions we have already locked in. While living on the coast has always come with a certain level of flooding and
erosion risks, climate change will alter our coastlines and we must prepare for this new reality.” (OECD, 201914)).

3. The following paper compiles key research references related to “sense of purpose”: OECD (forthcoming). OECD Future of Education and Skills
2030. Construct Analysis for the OECD Learning Compass.

4. A similar phenomenon of weak correlations between environmental attitudes and behaviour is referred to as the “attitude-action gap” in the
environmental psychology literature (Lane and Potter, 2007};5;; Hines, Hungerford and Tomera, 19874)).
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ANNEX A1
Construction of indices

EXPLANATION OF THE INDICES
This section explains the indices derived from the PISA 2018 student, school and parent questionnaires used in this report.

Several PISA measures reflect indices that summarise responses from students, their parents or school representatives
(typically principals) to a series of related questions. The questions were selected from a larger pool on the basis of theoretical
considerations and previous research. The PISA 2018 Assessment and Analytical Framework (OECD, 2019y) provides an
in-depth description of this conceptual framework. Item response theory modelling was used to confirm the theoretically
expected behaviour of the indices and to validate their comparability across countries. For this purpose a joint model across
all countries was estimated. Item fit (RMSD) was evaluated separately for each item and each group (country by language).
This procedure is in line with the PISA 2015 scaling approach. For a detailed description of other PISA indices and details on
the methods, see the PISA 2015 Technical Report (OECD, 2017,;) and the PISA 2018 Technical Report (OECD, 20203)).

There are three types of indices: simple indices, scale indices and trend scale indices. For this report no trend indices were
included in the analysis.

Simple indices are the variables that are constructed through the arithmetic transformation or recoding of one or more
items in exactly the same way across assessments. Here, item responses are used to calculate meaningful variables, such as
the recoding of the four-digit ISCO-08 codes into "Highest parents’ socio-economic index (HISEI)” (one of the 3 components
of the PISA index of economic, social and cultural status [ESCS]).

Scale indices are the variables constructed through the scaling of multiple items. Unless otherwise indicated, the index
was scaled using a two-parameter item-response model (a generalised partial credit model was used in the case of items
with more than two categories) and values of the index correspond to Warm likelihood estimates (WLE) (Warm, 1989 4)).
For details on how each scale index was constructed, see the PISA 2018 Technical Report (OECD, 2020;3)). In general, the
scaling was done in two stages:

1. The item parameters were estimated based on all students from equally-weighted countries and economies;
only cases with a minimum number of three valid responses to items that are part of the index were included.

2. For new scale indices, the Warm likelihood estimates were then standardised so that the mean of the index value for
the OECD student population was zero and the standard deviation was one (countries were given equal weight in the
standardisation process).

Sequential codes were assigned to the different response categories of the questions in the sequence in which the latter
appeared in the student, school or parent questionnaires. Where indicated in this section, these codes were inverted
for the purpose of constructing indices or scales. Negative values for an index do not necessarily imply that students
responded negatively to the underlying questions. A negative value merely indicates that the respondents answered less
positively than all respondents did on average across OECD countries. Likewise, a positive value on an index indicates
that the respondents answered more favourably, or more positively, on average, than respondents in OECD countries did.
Terms enclosed in brackets < > in the following descriptions were replaced in the national versions of the student, school
and parent questionnaires by the appropriate national equivalent. For example, the term <qualification at ISCED level 5A>
was translated in the United States into “Bachelor’s degree, post-graduate certificate program, Master's degree program
or first professional degree program”. Similarly the term <classes in the language of assessment> in Luxembourg was
translated into “German classes” or “French classes”, depending on whether students received the German or French
version of the assessment instruments.

In addition to simple and scaled indices described in this annex, there are anumber of variables from the questionnaires that
were used in thisreportand correspond to single items not used to construct indices. All the context questionnaires, and the
PISA international database, including all variables, are available through www.oecd.org/pisa.
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STUDENT-LEVEL SIMPLE INDICES
Immigrant background

Information on the country of birth of the students and their parents was collected. Included in the database are three
country-specific variables relating to the country of birth of the student, mother and father (STO19). The variables are
binary and indicate whether the student, mother and father were born in the country of assessment or elsewhere.
The index on immigrant background (IMMIG) is calculated from these variables, and has the following categories:
(1) native students (those students who had at least one parent born in the country); (2) second-generation students
(those born in the country of assessment but whose parent[s] were born in another country); and (3) first-generation
students (those students born outside the country of assessment and whose parents were also born in another country).
Students with missing responses for either the student or for both parents were given missing values for this variable.
In this report, “immigrant students” groups second- and first-generation students.

Growth mindset

A growth mindset is the belief in the malleability of ability and intelligence (Dweck, 2006(s)). PISA 2018 asked students
whether they agreed (“strongly disagree”, “disagree, “agree”, or “strongly agree”) with the statement: “Your intelligence is
something about you that you can't change very much” (ST184Q01HA). Students who agreed are considered to have a
fixed mindset and the students who disagreed with the statement are considered to have a growth mindset.

Environmental sense-of-purpose

PISA 2018 asked students the extent to which they agreed with the following statement: “Looking after the global
environment is important to me” (ST219Q06HA). Four response categories were offered to them. Students who selected
“strongly agree” or “agree” are considered to have environmental sense-of-purpose. Students who selected “strongly
disagree” or “disagree” are considered as not displaying environmental sense-of-purpose. In other words, in this report,
students with an environmental sense-of-purpose are students who reported that looking after the global environment
is important to them.

Environmental awareness

PISA 2018 asked students how informed they were about “climate change and global warming” (ST197Q01HA) and offered
four response categories. Students who selected the categories “I am familiar with this and I would be able to explain this
well” or “I know something about this and could explain the general issue” are considered as displaying environmental
awareness. Students who selected "I have never heard of this” or “I have heard about this but I would not be able to
explain what it is really about” are considered as not displaying environmental awareness. In other words, in this report,
environmentally aware students are students who reported that they know something about or are very familiar with
climate change and global warming.

Self-efficacy in environmental understanding

PISA 2018 asked students how easy they thought it would be for them to perform the following task: “Explain how
carbon-dioxide emissions affect global climate change” (ST196Q02HA). Four response categories were offered to them.
Students who selected “I could do this easily” or “I could do this with a bit of effort” were considered to have self-efficacy
in their knowledge and understanding of environmental issues. Students who selected “I would struggle to do this on
my own" or “I could not do this” were considered as not displaying self-efficacy in environmental understanding. In other
words, in this report, students displaying self-efficacy in environmental understanding are students who reported that
they could explain how carbon-dioxide emissions affect global climate change easily or with a bit of effort.

Data limitations and interpretation of the three pro-environmental attitudes (Environmental sense-of-purpose,
Environmental awareness and Self-efficacy in environmental understanding)

Each of the three pro-environmental attitudes considered in this report is measured using a single questionnaire item.
This means they are proxy measures that capture part of each construct but do not cover every aspect of it. For example,
environmental awareness and self-efficacy use questions asking about climate change, but more robust measures might
want to include topics such as bio-diversity loss, pollution, invasive species, genetic modification, etc. The same is true for
sense-of-purpose, which could ask about care for the local environment, not just the global environment as it currently
stands. PISA will improve its measurement of pro-environmental attitudes in the new PISA 2025 Science Framework, which
will include “scientific identity” as a new dimension of the assessment (OECD, 2020¢)).

In addition, environmental attitudes are not observed but are based on students’ self-reports. Care must be taken when
comparing these self-reported attitude results as they may be influenced by cultural norms. Also notice that in the text of
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the report students are sometimes described as “displaying” or “having” environmental attitudes. This is done for economy
of language, with the understanding that these attitudes are self-reported and thus it is more precise to say that students
reported having environmental attitudes.

STUDENT-LEVEL SCALE INDICES

Scaling of indices related to the PISA index of economic social and cultural status

The PISA index of economic, social and cultural status (ESCS) was derived, as in previous cycles, from three variables
related to family background: parents’ highest level of education (PARED), parents’ highest occupational status (HISEI), and
home possessions (HOMEPOS), including books in the home. PARED and HISEI are simple indices. HOMEPOS is a proxy
measure for family wealth. These three indices are described in detail in the PISA 2018 Technical Report (OECD, 20203)).

Computation of ESCS

For the purpose of computing the PISA index of economic, social and cultural status (ESCS), values for students with
missing PARED, HISEI or HOMEPOS were imputed with predicted values plus a random component based on a regression
on the other two variables. If there were missing data on more than one of the three variables, ESCS was not computed
and a missing value was assigned for ESCS.

In previous cycles, the PISA index of economic, social and cultural status was derived from a principal component analysis
of standardised variables (each variable has an OECD mean of zero and a standard deviation of one), taking the factor
scores for the first principal component as measures of the PISA index of economic, social and cultural status. In PISA
2018, ESCS is computed by attributing equal weight to the three standardised components. As in PISA 2015, the three
components were standardised across all countries and economies (both OECD and partner countries/economies), with
each country/economy contributing equally (in cycles prior to 2015, the standardisation and principal component analysis
were based on OECD countries only). As in every previous cycle, the final ESCS variable was transformed, with O the score
of an average OECD student and 1 the standard deviation across equally weighted OECD countries.

SCHOOL-LEVEL SIMPLE INDICES

Coverage of climate change and global warming in the school curriculum

PISA 2018 asked school principals to select which topics were part of the formal curriculum. School principals were asked
to consider curriculum based on national, state, regional or school policies. Schools are considered as covering climate
change and global warming in the formal curriculum when their principal select “"yes” for the topic “Climate change and
global warming” (SC158Q01THA).

PARENT-LEVEL SIMPLE INDICES

Parental environmental awareness

PISA 2018 asked parents how informed they were about climate change and global warming (PA170Q01HA) and offered four
response categories. Parents who selected the categories “I am familiar with this and I would be able to explain this well” or
“I know something about this and could explain the general issue” are considered as displaying environmental awareness.
Parents who selected “I have never heard of this” or “I have heard about this but I would not be able to explain what it is
really about” are considered as not displaying environmental awareness. In other words, in this report, environmentally
aware parents are parents who reported that they know something about or are very familiar with climate change and
global warming.
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ANNEX A2
Technical notes on analyses in this report

STANDARD ERRORS, CONFIDENCE INTERVALS AND SIGNIFICANCE TESTS

The statistics in this report represent estimates based on samples of students, rather than values that could be calculated
if every student in every country had answered every question. Consequently, it is important to measure the degree of
uncertainty of the estimates. In PISA, each estimate has an associated degree of uncertainty, which is expressed through
a standard error. The use of confidence intervals provides a way to make inferences about the population parameters
(e.g. means and proportions) in a manner that reflects the uncertainty associated with the sample estimates. If numerous
different samples were drawn from the same population, according to the same procedures as the original sample, then
in 95 out of 100 samples the calculated confidence interval would encompass the true population parameter. For many
parameters, sample estimators follow a normal distribution and the 95% confidence interval can be constructed as the
estimated parameter, plus or minus 1.96 times the associated standard error.

In many cases, readers are primarily interested in whether a given value in a particular country is different from a second
value in the same or another country, e.g. whether girls in a country perform better than boys in the same country. In the
tables and figures used in this report, differences are labelled as statistically significant when a difference of that size or
larger, in either direction, would be observed less than 5% of the time, if there were actually no difference in corresponding
population values. Similarly, the risk of reporting an association as significant if there is, in fact, no correlation between two
measures, is contained at 5%.

Throughout the report, significance tests were undertaken to assess the statistical significance of the comparisons made.

Statistical significance of gender differences and differences between subgroup means

Gender differences in student performance or other indices were tested for statistical significance. Positive differences
indicate higher scores for girls while negative differences indicate higher scores for boys. Generally, differences marked in
bold in the tables in this report are statistically significant at the 95% confidence level.

Similarly, differences between other groups of students (e.g. socio-economically advantaged and disadvantaged students)
were tested for statistical significance. The definitions of the subgroups can, in general, be found in the tables and the text
accompanying the analysis. All differences marked in bold in the tables presented in Annex B of this report are statistically
significant at the 95% level.

Statistical significance of differences between subgroup means, dafter accounting for other variables

For many tables, subgroup comparisons were performed both on the observed difference (“before accounting for other
variables”) and after accounting for other variables, such as the PISA index of economic, social and cultural status of
students. The adjusted differences were estimated using linear regression and tested for significance at the 95%
confidence level. Significant differences are marked in bold.

Statistical significance of performance differences between the top and hottom quarters of PISA indices and scales

Differences in average performance between the top and bottom quarters of the PISA indices and scales were tested
for statistical significance. Figures marked in bold indicate that performance between the top and bottom quarters of
students on the respective index is statistically significantly different at the 95% confidence level.
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0ODDS RATIOS

The odds ratio is a measure of the relative likelihood of a particular outcome across two groups. The odds ratio for
observing the outcome when an antecedent is present is simply

Equation 1 ( / )
OR = P11 P12/
(P21/P22)

where p11/p1, represents the “odds” of observing the outcome when the antecedent is present, and p,,/p,, represents the
“odds” of observing the outcome when the antecedent is not present.

Logistic regression can be used to estimate the log ratio: the exponentiated logit coefficient for a binary variable is
equivalent to the odds ratio. A “generalised” odds ratio, after accounting for other differences across groups, can be
estimated by introducing control variables in the logistic regression.

Statistical significance of odds ratios

Figures in bold in the data tables presented in Annex B of this report indicate that the odds ratio is statistically significantly
different from 1 at the 95% confidence level. To construct a 95% confidence interval for the odds ratio, the estimator is
assumed to follow a log-normal distribution, rather than a normal distribution.

In many tables, odds ratios after accounting for other variables are also presented. These odds ratios were estimated
using logistic regression and tested for significance against the null hypothesis of an odds ratio equal to 1 (i.e. equal
likelihoods, after accounting for other variables).

USE OF STUDENT AND SCHOOL WEIGHTS

The target population in PISA is 15-year-old students, but a two-stage sampling procedure was used. After the population
was defined, school samples were selected with a probability proportional to the expected number of eligible students
in each school. Only in a second sampling stage were students drawn from among the eligible students in each selected
school.

Although the student samples were drawn from within a sample of schools, the school sample was designed to optimise
the resulting sample of students rather than to give an optimal sample of schools. It is therefore preferable to analyse the
school-level variables as attributes of students (e.g. in terms of the share of 15-year-old students affected) rather than as
elements in their own right.

Most analyses of student and school characteristics are therefore weighted by student final weights (or their sum, in the
case of school characteristics), and use student replicate weights for estimating standard errors.
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ANNEX A3
Distribution of No response for items related to environmental actions in question ST222

Table A3.10174] Percentage of students who answered yes, no or did not respond items of question ST222 used in this report

Based on students' reports
Percentage of students who reported the following:

"I reduce the frr:ergy I use at ht?me to protect "I_ choosetcelrtain products f_?:ﬁthical orb_t “I sign environmental or
?S‘:g'zrggmg? enwron"rroerr; sx;iérl\ss(i)\?:"’ ?:t;géqogza;;re abi social petitions online” (st222q04ha)
No response No response No response
Yes No (.m) Yes No (.m) Yes No (.m)

S.E. S.E. S.E. S.E. S.E S.E. S.E S.E. S.E.
9 Australia 659 (05) | 30.0 (05) | 42 (03) | 39.8 (05) | 558 (0.6) | 44 (03) | 186 (04) | 769 (0.5 | 45 (0.3)
S Austria 66.0 (0.7) | 287 (06) | 53 (04) | 453 (0.8) | 487 (0.8) | 59 (04) | 229 (0.7) | 709 (0.8) | 6.2 (0.4
Canada 639 (06) | 31.6 (05) | 46 (03) | 39.7 (05) | 555 (0.6) | 47 (03) | 180 (04) | 772 (05) | 48 (0.3)
Chile 712 (09) | 204 (06) | 84 (0.8) | 357 (0.7) | 556 (0.8) | 88 (0.8) | 262 (0.7) | 646 (1.0) | 92 (0.8)
Colombia 69.2 (15) | 162 (06) | 146 (1.5) | 472 (1.2) | 380 (1.0) | 148 (15) | 226 (0.7) | 624 (1.5 | 150 (1.5
Costa Rica 796 (0.7) | 168 (06) | 3.6 (04) | 472 (0.7) | 486 (0.8) | 42 (05) | 247 (0.7) | 71.0 (0.8) | 43 (0.5
Estonia 664 (0.7) | 308 (06) | 28 (0.3) | 418 (0.8) | 553 (0.8) | 29 (0.3) | 196 (06) | 772 (06) | 32 (0.3)
France 604 (0.8) | 304 (0.7) | 91 (0.7) | 39.8 (0.8) | 50.8 (0.8) | 94 (0.7) | 17.8 (0.6) | 722 (0.9) | 10.0 (0.7)
Germany 587 (1.1) | 317 (1.0) | 96 (0.8) | 348 (1.2) | 548 (1.1) | 104 (0.8) | 13.9 (06) | 748 (0.9) | 1.3 (0.8)
Greece 651 (0.8) | 277 (0.7) | 73 (0.7) | 463 (0.7) | 460 (0.8) | 7.7 (0.8) | 233 (0.8) | 69.0 (1.1) | 7.7 (0.7)
Hungary 651 (0.8) | 309 (0.8) | 40 (03) | 495 (09) | 456 (0.8) | 48 (04) | 19.0 (0.8) | 758 (0.9) | 51 (04
Iceland 649 (0.8) | 287 (0.8) | 65 (0.5 | 457 (0.8) | 466 (1.0) | 7.7 (0.5 | 322 (0.8) | 604 (0.8) | 74 (0.5
Ireland 68,5 (07) | 284 (0.7) | 31 (03) | 31.8 (0.7) | 645 (0.7) | 3.7 (04) | 146 (05) | 814 (06) | 3.9 (0.3)
Italy 559 (0.8) | 329 (0.7) | 111 (0.8) | 369 (0.8) | 514 (09) | 11.7 (0.8) | 1666 (0.7) | 716 (1.1) | 11.8 (0.8)
Korea 749 (06) | 243 (05) | 0.8 (0.1) | 391 (09) | 599 (09) | 09 (0.2) | 453 (0.7) | 536 (0.8) | 1.2 (0.2
Latvia 60.5 (0.8) | 357 (0.7) | 38 (03) | 451 (0.7) | 51.0 (0.7) | 39 (03) | 241 (06) | 716 (0.7) | 42 (04
Lithuania 63.7 (0.8) | 320 (0.7) | 44 (04) | 441 (0.8) | 51.2 (0.7) | 47 (04) | 379 (06) | 567 (0.7) | 54 (04
Mexico 720 (12) | 199 (0.7) | 81 (1.2) | 469 (1.0) | 447 (09) | 84 (1.2) | 235 (09) | 679 (12)| 87 (1.2
New Zealand 66.2 (0.7) | 308 (0.6) | 3.0 (03) | 427 (0.8) | 540 (0.8) | 33 (03) | 217 (07) | 747 (08) | 36 (0.3)
Poland 678 (09) | 283 (08) | 39 (04) | 485 (09) | 473 (0.8) | 43 (04) | 222 (0.8) | 73.6 (0.9) | 42 (0.4
Portugal 739 (0.8) | 220 (0.7) | 41 (05) | 453 (0.7) | 502 (0.8) | 45 (0.5) | 187 (0.6) | 76,6 (0.7) | 47 (0.5
Scotland (United Kingdom) 595 (1.0) | 331 (09) | 74 (0.7) | 30.7 (1.0) | 61.7 (1.0) | 76 (0.7) | 198 (0.9) | 721 (1.0) | 81 (0.8)
Slovak Republic 586 (0.7) | 337 (06) | 7.7 (06) | 414 (0.8) | 50.1 (0.8) | 85 (0.6) | 255 (0.7) | 656 (0.9) | 89 (0.6)
Slovenia 758 (0.8) | 213 (0.7) | 29 (03) | 480 (0.8) | 489 (0.8) | 31 (03) | 200 (0.6) | 765 (0.7) | 35 (0.3)
Spain 66.5 (0.7) | 230 (04) | 105 (0.8) | 355 (0.5 | 535 (0.7) | 109 (0.8) | 245 (04) | 643 (0.8) | 11.2 (0.8)
Switzerland 59.8 (0.8) | 324 (0.7) | 7.8 (0.7) | 386 (1.0) | 527 (1.0) | 88 (0.7) | 198 (0.7) | 706 (1.0) | 9.6  (0.8)
Tiirkiye 849 (06) | 132 (05) | 1.9 (0.2) | 627 (0.8) | 351 (0.7) | 22 (0.2) | 50.0 (0.8) | 476 (0.7) | 24 (0.2
OECD average 66.8 (02) | 272 (0.1) | 59 (0.1) | 426 (0.2) | 51.0 (0.2) | 64 (0.1) | 23.8 (0.1) | 69.5 (0.2) | 6.7 (0.1)

1.1In PISA 2018, question ST222 in the student questionnaire asked the following: “Are you involved in the following activities?” For analysis included in this report, students who
answered "yes" to a particular statement are considered as taking part in that particular action. Students who answered “no”, and students who had an opportunity to answer the
question but did not respond (i.e. they were presented the question according to the survey design but left it blank), are considered as not taking part in the action.

StatLink Si=M https://stat.link/2zlbet
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Table A3.1124] Percentage of students who answered yes, no or did not respond items of question ST222 used in this report
Based on students’ reports

Percentage of students who reported the following™:

e ehtonment | enronmenilresors,eenfveyareae | . Tdgnenonmenlor
(st222q01ha) more expensive” (st222¢q03ha)
No response No response No response
Yes No (.m) Yes No (.m) Yes No (.m)

S.E. S.E. S.E. S.E. S.E. S.E SIES SIES GIES
£ Albania 789 (06) | 175 (0.6) | 3.6 (0.3) | 525 (0.7) | 436 (0.7) | 40 (04) | 333 (0.8) | 622 (0.8) | 45 (0.3)
£ Argentina 545 (1.0) | 229 (0.6) | 22.6 (1.3) | 33.0 (0.8) | 435 (0.9) | 235 (1.3) | 207 (0.6) | 551 (1.1) | 242 (1.3)
& Baku (Azerbaijan) 476 (1.0) | 153 (0.7) | 371 (1.3) | 414 (1.0) | 213 (0.7) | 373 (13) | 331 (0.8) | 286 (0.9) | 383 (1.3)
Bosnia and Herzegovina 623 (0.7) | 27.1 (0.7) | 10.6 (0.6) | 37.8 (0.6) | 50.9 (0.7) | 1.3 (0.6) | 29.6 (0.7) | 58.6 (0.9) | 11.8 (0.6)
Brazil 56.6 (0.9) | 19.0 (0.6) | 243 (1.1) | 349 (0.7) | 40.2 (0.8) | 25.0 (1.1) | 249 (0.6) | 492 (0.9) | 259 (1.1)
Brunei Darussalam 727 (06) | 226 (0.6) | 46 (0.3) | 459 (0.5) | 48.6 (0.5 | 54 (0.3) | 234 (0.6) | 70.7 (0.6) | 59 (0.3)
Bulgaria 50.0 (0.8) | 30.0 (0.8) | 20.1 (1.2) | 39.6 (0.8) | 393 (1.0) | 21.1  (1.3) | 303 (0.8) | 483 (1.2) | 213 (1.3)
Croatia 643 (0.7) | 302 (0.6) | 56 (04) | 41.1 (0.7) | 529 (0.8) | 6.0 (0.5 | 17.7 (0.6) | 758 (0.8) | 6.6 (0.4)
Cyprus 60.8 (0.7) | 256 (0.6) | 13.7 (0.4) | 413 (0.7) | 446 (0.7) | 141 (04) | 28,6 (0.6) | 571 (0.7) | 142 (0.4)
Dominican Republic 462 (18) | 11.0 (0.7) | 428 (23) | 336 (15| 209 (1.1) | 455 (23)| 246 (1.3)| 288 (1.5 | 46.6 (2.3)
Hong Kong (China) 789 (0.6) | 203 (0.6) | 0.8 (0.1) | 573 (0.8) | 41.9 (0.7) | 0.8 (0.1) | 255 (0.7) | 736 (0.7) | 0.8 (0.1)
Indonesia 80.6 (09) | 157 (0.5 | 3.7 (0.8) | 643 (1.0) | 31.5 (0.8) | 41 (0.8) | 387 (0.9) | 56.7 (1.1) | 46 (0.9)
Jordan 797 (0.7) | 148 (0.5 | 55 (0.6) | 67.6 (0.8) | 263 (0.5 | 6.1 (0.6) | 51.0 (0.9) | 429 (0.9) | 62 (0.6)
Kazakhstan 71.0 (05) | 220 (04)| 69 (04) | 60.6 (0.6) | 31.6 (0.5 | 79 (04) | 352 (0.5 | 565 (0.6) | 83 (0.4)
Kosovo 782 (06) | 133 (05 | 86 (0.5 | 671 (0.7) | 23.0 (0.7) | 99 (0.6) | 303 (0.8) | 59.3 (0.9) | 105 (0.5)
Lebanon 663 (1.1) | 257 (1.0) | 81 (0.6) | 45.7 (1.1) | 445 (1.2) | 9.7 (0.7) | 348 (1.0) | 55.1 (1.0) | 100 (0.7)
Macao (China) 80.7 (0.6) | 189 (0.6) | 04 (0.1) | 546 (0.8) | 45.0 (0.8) | 03 (0.1) | 157 (0.6) | 839 (0.6) | 04 (0.1)
Malaysia 748 (06) | 23.8 (0.6) | 1.4 (0.3) | 58.1 (0.8) | 40.6 (0.8) | 1.3 (0.3) | 36.7 (1.0) | 61.6 (1.0) | 1.7 (0.3)
Malta 712 (0.7) | 184 (0.7) | 104 (0.4) | 446 (0.9) | 445 (0.9) | 109 (0.5) | 348 (0.7) | 540 (0.8) | 113 (0.5)
Moldova 637 (0.7) | 31.8 (06) | 46 (04) | 580 (0.7) | 374 (0.7) | 46 (04) | 282 (0.7) | 663 (0.8) | 56 (0.4)
Montenegro 56.9 (0.7) | 31.0 (0.6) | 122 (0.4) | 49.0 (0.5) | 37.7 (0.5 | 133 (04) | 31.8 (0.6) | 541 (0.6) | 141 (0.5)
Morocco 497 (13) | 137 (0.6) | 366 (1.6) | 36.1 (1.0) | 26.0 (0.9) | 379 (16) | 288 (0.9) | 329 (1.1) | 384 (1.6)
North Macedonia 694 (0.7) | 275 (0.7) | 31 (0.2) | 399 (0.8) | 557 (0.8) | 43 (0.3) | 256 (0.7) | 700 (0.7) | 44 (03)
Panama 553 (1.0) | 168 (0.8) | 279 (1.3) | 39.8 (1.0) | 30.0 (1.1) | 302 (1.3) | 229 (0.8) | 461 (1.3) | 31.0 (1.3)
Peru 809 (0.7) | 134 (0.5 | 57 (0.5 | 41.8 (0.9) | 51.8 (0.9) | 64 (0.5 | 319 (1.0) | 61.0 (1.1) | 7.1  (0.6)
Philippines 79.0 (0.7) | 167 (0.6) | 43 (0.5 | 601 (0.8) | 351 (0.7) | 49 (0.5) | 409 (0.8) | 540 (0.9) | 51 (0.5
Romania 63.7 (09) | 309 (0.9) | 53 (0.6) | 514 (0.9) | 426 (1.0) | 6.1 (0.6) | 272 (0.9) | 66.1 (1.1) | 68 (0.6)

Saudi Arabia 741 (09) | 187 (05) | 7.2 (0.8) | 549 (09) | 366 (0.7) | 85 (0.9 | m m m m m m
Serbia 519 (09) | 30.5 (0.7) | 17.7 (1.2) | 399 (0.8) | 419 (1.0) | 182 (1.2) | 235 (0.7) | 58.1 (1.4) | 185 (1.3)
Singapore 818 (0.5 | 173 (05) | 0.8 (0.1) | 471 (0.7) | 520 (0.7) | 1.0 (0.1) | 204 (0.6) | 785 (0.6) | 1.1 (0.)
Chinese Taipei 80.5 (0.6) | 185 (0.6) | 1.0 (0.2) | 66.9 (0.6) | 32.1 (0.6) | 1.0 (0.2) | 264 (0.6) | 725 (0.7) | 1.1 (0.2)
Thailand 842 (06) | 142 (05) | 1.6 (0.3) | 684 (0.7) | 29.8 (0.7) | 1.8 (03) | 489 (1.00 | 493 (1.1) | 1.9 (03)
Ukraine 542 (0.8) | 39.6 (09) | 62 (0.5 | 51.0 (0.8) | 426 (0.7) | 65 (0.5 | 23.0 (0.7) | 69.9 (0.8) | 7.1  (0.6)
United Arab Emirates 743 (04) | 182 (04) | 74 (03) | 555 (0.7) | 367 (0.7) | 78 (0.3) | 406 (0.6) | 51.6 (0.7) | 78 (0.3)
Uruguay 515 (1.1) | 271 (0.8) | 214 (1.2) | 279 (0.8) | 492 (1.2) | 229 (1.2) | 206 (0.7) | 56.6 (1.2) | 228 (1.2)
Viet Nam 776 (0.8) | 21.7 (0.8) | 0.6 (0.2) | 66.2 (0.9) | 33.0 (0.9 | 08 (0.2) | 334 (1.1) | 657 (1.2) | 1.0 (0.2)

1.In PISA 2018, question ST222 in the student questionnaire asked the following: “Are you involved in the following activities?” For analysis included in this report, students who
answered "yes” to a particular statement are considered as taking part in that particular action. Students who answered "no”, and students who had an opportunity to answer the
question but did not respond (i.e. they were presented the question according to the survey design but left it blank), are considered as not taking part in the action.
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Annex A3 Distribution of No response for items related to environmental actions in question ST222

Table A3.113/4] Percentage of students who answered yes, no or did not respond items of question ST222 used in this report

Based on students’ reports

Percentage of students who reported the following™:

§ Austr.alia

O Austria
Canada
Chile
Colombia
Costa Rica
Estonia
France
Germany
Greece
Hungary
Iceland
Ireland
Italy
Korea
Latvia
Lithuania
Mexico
New Zealand
Poland
Portugal
Scotland (United Kingdom)
Slovak Republic
Slovenia
Spain
Switzerland
Tiirkiye

OECD average

"I boycott produ:rt:’i:(r);tr)nrr;g?anlises;:ornzglitical, ethical or “I participate in activities in favour of environmental protection”
(st222q06ha) (st222q09ha)

Yes No No response (.m) Yes No No response (.m)

S.E. S.E. .E. S.E S.E. .E.

215 (0.4) 735 (0.5) 5.1 (0.3) 304 (0.4) 64.8 (0.5) 48 (0.3)
31.6 (0.7) 61.6 (0.8) 6.8 (0.4) 322 0.7) 60.9 (0.9) 6.9 (0.5)
246 (0.5) 703 (0.5) 5.1 (0.3) 339 (0.5) 61.0 (0.5) 5.1 (0.3)
219 (0.6) 68.1 (0.9) 9.9 (0.8) 34.7 (0.8) 55.4 (1.0 9.8 (0.8)
256 (1.0) 59.0 (1.3) 15.5 (1.6) 494 (1.2) 353 (1.0) 15.3 (1.6)
229 (0.6) 722 (0.8) 4.8 (0.5) 54.0 (1.0 415 (0.9) 45 (0.5)
232 (0.7) 732 (0.8) 36 0.3) 288 (0.8) 67.9 (0.9) 34 (0.3)
233 0.7) 66.1 (0.9) 10.6 0.7) 217 (0.6) 67.8 (0.9) 10.5 0.7)
16.8 (0.6) 705 (1.0) 12.7 (0.8) 216 0.7) 66.1 (0.9) 123 (0.8)
309 (0.7) 60.9 (1.0) 8.2 (0.7) 385 (0.8) 53.7 (0.9) 7.8 (0.7)
26.5 (0.8) 67.8 (0.9) 5.7 (0.4) 37.8 0.8) 56.4 (0.8) 5.8 (0.4)
313 (0.8) 60.1 (0.8) 8.5 (0.5) 473 (0.9) 45.0 (0.9) 7.6 (0.5)
16.4 (0.6) 79.0 0.7) 46 (0.4) 269 (0.6) 68.4 (0.7) 46 (0.4)
16.9 0.7) 70.9 (1.0) 12.2 (0.8) 239 (0.6) 64.1 (1.0) 12.0 (0.8)
345 (0.8) 64.4 (0.8) 1.1 0.2) 523 0.8) 46.6 (0.8) 1.1 (0.2)
21.0 0.7) 744 (0.6) 4.6 (0.3) 36.8 (0.8) 58.9 (0.8) 43 (0.3)
337 (0.7) 60.9 (0.7) 5.4 (0.4) 465 0.7) 484 (0.8) 5.2 (0.4)
25.6 (0.9) 65.5 (1.0) 9.0 (1.2) 49.9 (1.2) 41.0 (1.0) 9.2 (1.2)
20.6 (0.6) 75.0 (0.7) 4.4 0.3) 31.2 (0.8) 64.9 (0.9) 4.0 (0.3)
233 0.7) 72.3 (0.8) 4.5 (0.4) 37.8 (0.8) 57.8 (0.8) 44 (0.5)
231 (0.5) 7.7 (0.7) 5.2 (0.5) 34.1 (0.9) 61.2 (1.0) 4.7 (0.5)
17.6 (0.8) 73.8 (0.9) 8.6 0.7) 19.5 0.9) 7.7 (1.0) 8.7 (0.8)
24.8 (0.7) 65.7 (0.8) 9.5 (0.6) 41.8 (0.8) 49.0 (0.9) 9.2 (0.6)
39.1 (0.9) 57.3 (0.9) 36 (0.3) 30.6 (0.8) 65.6 (0.8) 37 (0.3)
17.0 (0.4) 71.2 (0.8) 11.8 (0.8) 28.6 (0.4) 59.6 (0.7) 11.8 (0.8)
214 (0.7) 67.7 (1.0) 10.9 (0.8) 273 0.8) 62.1 (1.0) 10.6 (0.8)
35.8 (0.9) 61.4 (0.9) 2.7 0.2) 67.7 (0.8) 29.8 (0.7) 25 (0.2)
248 (0.1) 67.9 (0.2) 7.2 (0.1) 36.5 (0.2) 56.5 (0.2) 7.0 (0.1)

1. In PISA 2018, question ST222 in the student questionnaire asked the following: "Are you involved in the following activities?” For analysis included in this report, students
who answered “"yes" to a particular statement are considered as taking part in that particular action. Students who answered “no”, and students who had an opportunity to
answer the question but did not respond (i.e. they were presented the question according to the survey design but left it blank), are considered as not taking part in the action.
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Annex A3 Distribution of No response for items related to environmental actions in question ST222

Table A3.114/4] Percentage of students who answered yes, no or did not respond items of question ST222 used in this report

Based on students’ reports
Percentage of students who reported the following":

“Tboycott products or companies for p?’IiticaI, ethical or “I participate in activities in favour of environmental protection”
environmental reasons'
(st222q06ha) (st222q09ha)
Yes No No response (.m) Yes No No response (.m)
S.E. S.E. J5 S.E. S.E. .E.
g Albania 32.8 0.8) 62.4 0.9) 47 (0.4) 73.6 (0.8) 22.0 0.8) 45 0.4)
§ Argentina 15.8 (0.6) 59.6 (1.1) 24.6 (1.3) 283 0.7) 471 (1.0) 246 (1.3)
& Baku (Azerbaijan) 30.9 0.7) 30.7 0.9) 383 (1.3) 38.6 (0.8) 22.7 0.8) 38.7 (1.2)
Bosnia and Herzegovina 29.7 0.7) 57.4 (0.8) 12.9 (0.6) 48.0 0.7) 393 0.7) 12.6 (0.6)
Brazil 21.5 0.5) 52.5 0.9) 26.0 1.1 30.6 0.7) 434 (0.8) 26.0 (1.1)
Brunei Darussalam 204 (0.4) 73.1 (0.5) 6.4 (0.3) 373 (0.6) 56.0 (0.6) 6.7 0.3)
Bulgaria 30.8 0.9) 47.5 (1.2) 21.8 (1.2) 42.0 (0.8) 36.5 0.9) 21.5 (1.3)
Croatia 18.5 (0.6) 74.5 (0.8) 7.0 (0.5) 318 0.7) 614 0.8) 6.7 (0.5)
Cyprus 29.5 (0.6) 55.0 0.7) 154 (0.5 39.2 0.7) 45.6 0.7) 15.2 0.5
Dominican Republic 224 (1.1) 303 (1.6) 473 (2.3) 30.6 (1.5) 222 (1.1) 47.2 (2.2)
Hong Kong (China) 35.0 0.7) 63.9 0.7) 1.1 0.1 58.0 (0.8) 41.0 (0.8) 1.0 0.1)
Indonesia 473 (1.0) 48.1 (1.0) 45 (0.9) 73.1 (1.0) 220 0.7) 49 (0.9)
Jordan 57.0 (1.0 36.4 (0.8) 6.6 (0.6) 71.4 (0.8) 224 0.7) 6.2 (0.6)
Kazakhstan 31.9 0.5) 59.6 0.7) 8.6 (0.4) 52.0 (0.6) 39.2 0.5) 8.8 0.4)
Kosovo 31.9 (0.6) 573 (0.8) 10.8 (0.5 56.8 0.9) 32.7 (0.8) 10.5 (0.6)
Lebanon 344 0.9) 54.5 (1.1 1.1 (0.7) 51.0 0.9) 394 0.9) 9.6 0.7)
Macao (China) 30.0 (0.8) 69.4 (0.8) 0.6 (0.1) 45.9 (0.7) 53.6 0.7) 0.5 (0.1)
Malaysia 37.6 (1.0 60.7 (1.0 1.7 (0.3) 62.9 (0.8) 354 (0.8) 1.7 0.3)
Malta 28.1 (0.8) 60.4 (0.8) 11.5 (0.5) 379 (0.8) 50.7 (0.9) 11.5 0.5)
Moldova 213 (0.6) 72.5 (0.8) 6.2 (0.4) 483 0.9) 46.0 0.9) 57 0.4)
Montenegro 30.6 (0.6) 54.7 (0.7) 14.7 (0.5) 524 (0.6) 338 (0.6) 13.8 0.5)
Morocco 36.8 (1.2) 24.3 0.9) 389 (1.6) 427 (1.3) 17.9 (0.6) 39.4 (1.6)
North Macedonia 20.2 (0.5) 753 (0.5) 46 (0.3) 517 0.7) 43.8 0.7) 4.5 0.3)
Panama 204 0.8) 471 (1.1 32.6 (1.4) 37.7 (1.1) 30.0 0.9) 32.3 (1.3)
Peru 245 (0.8) 68.0 (0.9) 7.5 (0.6) 483 (0.9) 442 (0.8) 7.5 (0.6)
Philippines 36.0 0.9) 58.5 0.9) 55 (0.5 68.4 (0.8) 26.3 0.7) 52 0.5)
Romania 26.7 (0.9) 67.2 (1.2) 6.1 (0.6) 47.5 (0.9) 46.3 0.9) 6.3 (0.6)
Saudi Arabia 48.8 (1.0 42.5 0.9) 8.7 (0.9) 50.7 0.9) 41.0 (0.8) 8.3 0.9)
Serbia 25.6 0.7) 55.6 (1.3) 189 (1.2) 37.7 0.7) 433 (1.0 189 (1.3)
Singapore 245 (0.6) 741 (0.6) 13 (0.1) 41.2 0.7) 57.7 0.7) 1.1 0.1)
Chinese Taipei 435 0.8) 55.4 (0.8) 1.1 (0.2) 63.8 0.7) 35.1 0.7) 1.1 0.2)
Thailand 474 (0.9) 50.6 (1.0) 2.0 (0.3) 719 (0.6) 26.1 (0.6) 2.0 0.3)
Ukraine 204 0.7) 72.6 0.9) 7.1 (0.5 409 (0.8) 52.1 0.9) 7.0 0.5)
United Arab Emirates 444 (0.5) 47.6 (0.6) 8.0 (0.3) 60.5 (0.5) 31.5 (0.5) 8.0 0.3)
Uruguay 17.7 (0.6) 58.7 (1.2) 23.6 (1.2) 283 (0.8) 47.9 (1.3) 238 (1.2)
Viet Nam 40.6 (1.0) 58.6 (1.0) 0.8 (0.2) 88.9 (0.6) 101 (0.5) 0.9 0.2)

1. In PISA 2018, question ST222 in the student questionnaire asked the following: "Are you involved in the following activities?” For analysis included in this report, students
who answered “yes" to a particular statement are considered as taking part in that particular action. Students who answered "no”, and students who had an opportunity to
answer the question but did not respond (i.e. they were presented the question according to the survey design but left it blank), are considered as not taking part in the action.
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ANNEX A4
PISA data available for analysis of trends in environmental science performance

As shown in Table A4.1, 18 environmental science items were included in the PISA science assessment in 2006 and 2015.
Of these, 11 have been found to remain comparable irrespective of their mode of administration (computer- or paper-
based), and can therefore be used to compare student performance over time.

In PISA 2006, the science framework did not identify an independent conceptual basis for analysing environmental science
with PISA data. However, a performance measure in environmental science (i.e. the environmental science performance
index) was established post-hoc through additional analyses of the PISA data. Out of the 108 science cognitive items
used in the PISA 2006 science assessment (OECD, 2009y3), twenty-four PISA 2006 science items were included in the
environmental science performance index. The thematic report Green At Fifteen? explored student performance in
PISA 2006 using this environmental science performance index (OECD, 2009 ).

PISA 2015 and PISA 2018 kept 18 out of the 24 science items included in PISA 2006's environmental science performance
index but seven items were subsequently found to exhibit mode effects, meaning that their level of difficulty was affected
by the change from paper- to computer-based administration. For these reasons, the index cannot be replicated, and
trends analysis was conducted at the item level.

In PISA 2015, the 11 trend environmental science items were administered in all countries and economies. Thus, trend
data are available for all countries and economies that participated in both PISA 2006 and 2015. In PISA 2015, a total of
184 science cognitive items used in the science assessment (OECD, 20173)).

In PISA 2018, however, only six out of the 11 trend items were administered in all countries and economies that took
part in the test; the remaining five trend items were administered only in the eight countries that used paper-based (PB)
administration in PISA 2018 (Argentina, Jordan, Lebanon, Moldova, North Macedonia, Romania, Saudi Arabia and Ukraine).
For this reason, trend analyses are carried out in Chapter 2 using data from PISA 2015 rather than PISA 2018.

Table A4.1 Items included in PISA 2006's environmental science performance index and availability of comparable
data in PISA 2015 and 2018

PISA 2006 PISA 2015 PISA 2018
Comparable
Science item Science item name across CB and PB?
1 Wild Oat Grass (Q04) Yes Yes Yes Yes Yes
2 Solar Power Generation (Q02) Yes Yes Yes Yes Yes
3 Penguin Island (Q02) Yes Yes Yes Yes Yes
4 Penguin Island (Q03) Yes Yes Yes Yes Yes
5 Penguin Island (Q04) Yes Yes Yes Yes Yes
6 Development and Disaster (Q03) Yes Yes Yes Yes No
7 Extinction of the Dinosaurs (Q04) Yes Yes Yes Yes Yes
8 Algae (Q02) Yes Yes No Yes Yes
9 Algae (Q06) Yes Yes No Yes No
10 Earth Temperature (Q01) Yes Yes No Yes No
1 Earth Temperature (Q03) Yes Yes No Yes Yes
12 Earth Temperature (Q04) Yes Yes No Yes Yes
13 Water (Q03a) Yes Yes No Yes Yes
14 The Ice Mummy (QO1) Yes Yes No Yes No
15 The Ice Mummy (Q02) Yes Yes No Yes No
16 Different Climates (Q01) Yes Yes No Yes No
17 Different Climates (Q04) Yes Yes No Yes Yes
18 Forest Fires (Q05) Yes Yes No Yes No
19 Greenhouse (Q03) No No No No Unknown
20 Greenhouse (Q04) No No No No Unknown
21 Greenhouse (Q05) No No No No Unknown
22 Acid Rain (Q02) No No No No Unknown
23 The Grand Canyon (Q03) No No No No Unknown
24 The Grand Canyon (Q05) No No No No Unknown

Note: PB means paper-based administration of the PISA test. CB means computer-based administration. In PISA 2015, 17 countries and economies used PB,
and 56 countries and economies used CB. In PISA 2018, 9 countries and economies used PB, and 70 countries and economies used CB. Only items that are
comparable across modes of administration (as shown in the last column of this table) will be used for trend analysis in this report.
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Annex A4 PISA data available for analysis of trends in environmental science performance
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PISA 2018 Data

All tables in Annex B are available on line

Results for countries and economies
https://stat.link/zy2p63

https://stat.link/gra5to
https://stat.link/vgTmh6
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ANNEX B

Results for countries and economies

Table B.2.2[174] Student performance in science and in environmental/non-environmental science items, PISA 2015
Mean score in science and percentage of students who correctly answered environmental and non-environmental science items (PISA 2015)

Percent correct acrossscence tems: the flloing emvronmentslscionc tom (PSA 2015
Mean sciencg
peg‘;:;;n;&c; " s c?::i?;::ﬁ??[:ly en\_lir’:r(::pental Algae Earth Temperature | Earth Temperature Water
(11 items) science items (s268q02) (s269q03) (5269q04) (s304q03a)
(47 items)

SE. SE. SE. SE. SE. SE. SE.

9 Australia 510 (1.5) 455 (0.6) 55.2 (0.4) 380 (1.7) 45.0 (1.4) 29.2 (1.3) 314 (1.4)
O Austria 495 (2.4) 45.8 0.7) 54.3 (0.6) 23.1 (1.3) 37.6 (1.9) 325 (1.9) 44.0 (2.0)
Belgium 502 (2.3) 438 (0.6) 52.2 (0.5) 24.2 (1.3) 40.8 (1.7) 258 (1.3) 44.8 (1.7)
Canada 528 (2.1) 51.1 0.7) 58.3 (0.5) 435 (1.5) 51.9 (1.8) 36.6 (1.6) 46.4 (1.5)
Chile 447 (2.4) 329 (0.6) 420 (0.6) 237 (1.5) 286 (1.8) 15.8 (1.2) 286 (1.8)
Colombia 416 (2.4) m m 36.3 (0.5) 15.7 (1.5) 13.8 (1.1) 19.2 (1.5) 222 (1.5)
Czech Republic 493 (2.3) 438 (0.8) 54.1 (0.6) 16.8 (1.6) 38.1 (2.0) 371 (2.1) 34.7 (2.1)
Denmark 502 (2.4) 45.0 (0.8) 54.1 (0.5) 27.2 (1.8) 326 (2.0) 37.2 (2.1) 38.1 (2.2)
Estonia 534 (2.1) 52.3 (0.8) 61.5 (0.5) 61.1 (2.2) 393 (2.1) 293 (2.2) 487 (1.9)
Finland 531 (2.4) 524 (0.8) 61.6 (0.6) 37.1 (1.8) 46.4 (2.1) 335 (2.1) 54.3 (2.2)
France 495 (2.1) 4238 (0.7) m m 25.2 (1.8) 371 (1.8) 28.6 (1.8) 44.5 (2.0)
Germany 509 (2.7) 48.1 (0.8) 55.3 (0.6) 242 (1.8) 457 (1.9) 30.7 (1.5) 49.3 (1.9)
Greece 455 (3.9 373 (0.9) 437 (0.8 32.1 (1.8) 29.2 (2.2) 17.2 (1.8) 311 (2.2)
Hungary 477 (2.4) 435 (0.7) m m 40.6 (2.2) 29.6 (1.8) 385 (2.1) 332 (1.7)
Iceland 473 (1.7) m m 485 (0.5) 17.4 (2.1) 32.7 (2.5) 24.9 (2.1) 353 (2.4)
Ireland 503 (2.4) 49.6 (0.8) 55.1 (0.6) 39.2 (2.4) 63.6 (2.0) 413 (1.9) 399 (2.3)
Israel 467 (3.4 385 (0.9 472 (0.8) 27.9 (2.0) 33.0 (1.9) 219 (1.8) 479 (2.4)
Italy 481 (2.5) 40.4 0.8 53.0 (0.6) 30.7 (1.8) 337 (1.7) 30.8 (1.8) 31.9 (1.9)
Japan 538 (3.0 m m m m 49.7 (2.1 77.6 (1.5) 55.5 (2.1 30.9 (1.9)
Korea 516 (3.1 459 (0.9) m m 45.6 (2.5) 52.4 (2.4) 44.0 (1.9) 38.1 (2.2)
Latvia 490 (1.6) 416 (0.8) 53.0 (0.4) 285 (2.0) 283 (2.2) 275 (2.0) 30.0 (2.0)
Lithuania 475 (2.7) 40.0 (0.7) 50.2 (0.6) 29.6 (1.7) 36.9 (2.4) 25.6 (1.6) 32.0 (2.1)
Luxembourg 483 (1.1) 423 (0.7) 513 (0.4) 26.8 (2.0) 34.0 (2.0) 255 (1.5 373 (2.2)
Mexico 416 (2.1) 28.1 (0.6) 354 (0.5) 29.0 (1.9) 10.5 (1.2) 16.9 (1.4) 29.7 (2.3)
Netherlands 509 (2.3) 443 (0.7) 55.2 (0.5) 29.8 (1.5) 36.9 (2.1) 29.4 (1.8) 42.8 (2.2)
New Zealand 513 (2.4) 43.7 (0.9) 55.8 (0.6) 337 (2.5) 49.5 (2.2) 26.1 (1.9) 34.5 (2.1)
Norway 498 (2.3) 44.2 (0.8) 53.2 (0.6) 18.7 (2.0) 40.0 (1.9) 337 (2.2) 444 (2.1
Poland 501 (2.5) 49.1 (0.9) 55.4 (0.6) 4.4 (2.1) 443 (2.1) 35.9 (2.5) 432 (2.3)
Portugal 501 (2.4) 434 (0.7) 53.0 (0.5) 30.6 (1.9) 34.2 (2.1) 316 (2.2) 40.0 (1.9)
Slovak Republic 461 (2.6) 36.7 (0.8) 46.9 (0.7) 19.5 (1.7) 282 (1.9) 29.7 (2.2) 29.7 (1.8)
Slovenia 513 (1.3) 52.6 (0.8) 55.3 (0.4) 455 (2.3) 326 (2.4) 376 (2.4) 486 (2.1)
Spain 493 (2.1) 431 (0.6) 52.5 (0.5) 34.7 (1.9) 384 (1.7) 30.1 (1.7) 328 (1.7)
Sweden 493 (3.6) 46.9 (0.9) 52.2 (0.8) 275 (1.8) 55.0 (2.4) 40.8 (2.5) 39.9 (2.3)
Switzerland 506 (2.9) 47.5 (0.9) 54.8 (0.6) 35.5 (2.5) 39.5 (2.4) 315 (2.3) 41.0 (2.6)
Tiirkiye 425 (3.9 26.9 (0.9) 393 (0.9) 18.0 (1.6) 16.0 (1.7) 16.7 (1.8) 173 (1.9)
United Kingdom 509 (2.6) 485 0.7) 56.8 (0.6) 429 (2.0) 59.8 (2.0) 447 (1.8) 448 (2.3)
United States 496 (3.2) 416 (0.7) 51.6 (0.8) 325 (2.3) 37.9 (2.1) 28.7 (1.8) 28.8 (1.7)
OECD average-33 492 (0.4) 435 (0.1) 52.2 0.1) 323 (0.3) 384 (0.3) 30.6 0.3) 382 (0.4)
OECD average 491 (0.4) 415 (0.1) 49.7 (0.1) 299 0.3) 374 (0.3) 289 0.3) 346 (0.3)

1. 58 science items are comparable between 2006 and 2015.
StatLink Sz https://stat.link/5me8xs
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Results for countries and economies Annex B

Table B.2.2[2/4] Student performance in science and in environmental/non-environmental science items, PISA 2015
Mean score in science and percentage of students who correctly answered environmental and non-environmental science items (PISA 2015)

Percentage of students who correctly answered the following environmental science item (PISA 2015)

Wild Oat Grass SGoelflrer;‘i'ﬁr Penguin Island Penguin Island PenguinIsland | Different Climates Exti[r)li;t(i)zgl:)rfsthe
(s408q04) (s415q02) (s425q02) (s425q03) (s425q04) (s465q04) (s527q04)
S.E. S.E. S.E. S.E. S.E. S.E. S.E.
Australia 60.6 (1.5) 80.2 (1.3) 529 (1.6) 413 (1.8) 21.7 (1.3) 114 (1.6) 58.8 (1.5)
Austria 55.0 (1.9) 86.5 (1.4) 434 (2.2) 359 (1.9) 45.0 (2.4) 35.4 (2.0) 60.6 (2.0)
Belgium 47.5 (1.9) 72.8 (1.9) 55.0 (1.7) 44,5 (1.8) 354 (1.6) 39.2 (1.7) 51.5 (1.6)
Canada 58.7 (1.7) 83.5 (1.1) 57.8 (1.7) 433 (1.6) 35.2 (1.4) 426 (1.3) 62.7 (1.4)
Chile 411 (2.0) 70.6 (2.1) 38.6 (2.5) 141.2 (2.1) 219 (1.8) 16.9 (1.4) 344 (2.1
Colombia 34.2 (1.5) 61.5 2.1) 31.8 (2.2) 273 (1.8) 9.9 (1.1) m m 29.6 (1.9)
Czech Republic 595 (2.0 726 Q7)) | 450 (2.0 523 (22) 265 Q4 | 414 @20 583 @1
Denmark 62.5 (2.0) 77.8 (1.6) 54.0 (2.3) 484 (2.3) 21.9 (1.8) 37.5 (2.4) 57.5 (2.3)
Estonia 628  (2.1) 86.1 (1.7) 500  (24) 607  (23) 389  (23) 522 (25 | 458 (2.5
Finland 64.5 (2.0) 84.8 (2.2) 54.8 (2.4) 459 (1.8) 46.9 (2.0) 425 (2.0) 65.4 (1.9)
France 490 (2.0 738  (18) | 497  (20) | 478 (1.9 35.1 2.1 218 (1.6) 57.9 (2.0)
Germany 574 (1.8) 823 (2.3) 543 (1.9) 413 2.1) 41.2 (1.8) 375 (1.9) 64.8 (1.7)
Greece 376 (2.0 678  (23) | 492 1) | 455 (2.2 367 (2.0 27.1 (1.9) 374 (1.9
Hungary 40.9 (2.1) 76.0 (1.7) 46.0 (2.4) 347 (2.3) 376 (2.2) 46.0 (1.8) 55.1 (1.9)
Iceland 466  (2.6) 737 (23) 519  (2.8) 373 23) 189  (2.3) m m 359 2.8)
Ireland 58.0 2.2) 77.0 (1.9) 55.7 (2.0) 43.0 2.1) 221 (1.9) 44.0 (2.0) 62.1 (1.8)
Israel 485 (2.2 653  (1.8) | 488 (2.6 334 (25 | 431 23) 20.2 3.3) 337 (20
Italy 46.3 (2.0) 753 (1.9) 455 (2.1 30.1 (1.8) 30.3 (2.1 28.0 2.0) 61.8 (1.8)
Japan 39.1 (1.8) 810  (1.4) 586  (18) | 416 (1.9 225 (1.6 m m 672 (2.0
Korea 374 (2.1) 74.7 (1.6) 66.0 (1.9) 431 (2.3) 19.6 (1.8) 432 (2.0) 41.0 (2.3)
Latvia 556 (2.1 755 (22) | 477 (2 | 469 (25 263 (22 | 412 (20 500  (23)
Lithuania 574 (2.1 64.1 (2.0) 38.8 (1.9) 43,6 (1.9) 252 (2.0) 443 (2.1 424 (1.9)
Luxembourg 48.8 (1.9) 80.1 (1.9) 50.7 (2.0) 42.2 (2.1 353 (2.6) 30.1 (1.9) 54.5 (2.2)
Mexico 205  (1.3) 639  (2.0) 344 (2.0) 330 (2.0 126 (15 | 247 (18 | 341 (1.8)
Netherlands 46.9 2.1 75.2 (1.5) 57.6 (2.0 431 (2.3) 316 2.1 39.6 2.1 54.6 (1.9)
New Zealand 57.1 (2.5) 78.9 2.1 50.0 (2.3) 35.2 2.1 27.0 (2.3) 31.0 (2.2) 57.8 (2.4)
Norway 60.3 2.1 74.4 2.1 55.5 2.1 39.7 (2.0) 274 (2.2) 374 (1.9) 55.1 2.1
Poland 67.8 (2.0) 84.5 (1.9) 50.6 (2.3) 51.1 (2.3) 245 (1.9) 412 (2.6) 55.6 (2.3)
Portugal 53.6 2.1 84.5 (1.2) 44.2 (1.9) 40.7 (1.9) 375 (2.2) 21.6 (1.8) 583 (2.2)
Slovak Republic 483 (2.4) 65.8 (2.3) 424 (1.7) 27.5 (1.6) 22.6 (1.8) 46.7 (1.9) 435 (2.0)
Slovenia 63.1 2.1 81.9 (1.3) 48.6 (2.4) 64.5 2.1 43.7 (2.9 52.8 2.1 60.1 (2.2)
Spain 493 (1.8) 80.2 (1.9) 435 (2.3) 39.6 (2.2) 433 (2.2) 31.0 1.7) 51.3 (2.1
Sweden 59.5 (2.2) 72.5 (2.2) 55.7 (2.4) 40.5 (2.0 36.5 (2.2) 331 (1.9) 55.0 (2.1
Switzerland 54.3 (1.9) 82.8 (2.7) 54.6 (2.3) 436 (2.3) 453 (2.4) 33.1 (2.3) 61.5 (2.3)
Tiirkiye 28.6 (1.7) 46.5 (2.7) 36.7 (2.4) 26.8 (1.6) 16.3 (1.9) 311 (2.0) 42.0 (2.2)
United Kingdom 59.0 (1.6) 74.8 (1.7) 499 (1.7) 36.0 (1.7) 26.9 (1.8) 319 (1.8) 62.8 (1.6)
United States 57.2 (1.9) 751 (2.0) 50.7 (2.3) 354 (1.8) 214 (1.7) 343 (2.2) 55.4 (2.2)
OECD average-33 51.9 (0.3) 75.6 0.3) 493 (0.4) 419 (0.4) 314 (0.4) 359 (0.4) 53.0 0.4)
OECD average 48.5 (0.3) 72.0 (0.3) 471 (0.3) 40.2 (0.3) 27.0 (0.3) 355 (0.3) 48.6 (0.3)

1. 58 science items are comparable between 2006 and 2015.
StatLink SiZM https://stat.link/5me8xs
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Annex B Results for countries and economies

Table B.2.2[3/4 Student performance in science and in environmental/non-environmental science items, PISA 2015
Mean score in science and percentage of students who correctly answered environmental and non-environmental science items (PISA 2015)

b A e thefollowing emronmentslscienc tom (PISA 2015)
erformancen Non-
perP;)SA 2015 s cliE::éLoiI:?nig?llly enyironmental Algae Earth Temperature | Earth Temperature Water
(11 items) science items (s268q02) (s269q03) (s269q04) (s304q03a)
(47 items)

S.E. S.E. S.E. S.E. S.E. S.E.
£ Brazil 401 23) m m 346 (0.4) 9.5 (0.8) 122 (1.0) 174 (1.2) 199  (1.2)
£ Bulgaria 446 (4.4) 355 (1.0) 439 (0.9) 30.6 (2.2) 26.1 (1.8) 163 (1.3) 353 (2.1)
& Croatia 475 (2.5) 39.5 0.7) 49.7 (0.6) 204 (1.6) 254 (1.5) 23.0 (1.9) 327 (1.8)

Hong Kong (China) 523 (2.5) 50.4 (0.8) 61.2 (0.6) 46.2 (2.6) 73.6 (2.0) 48.6 (2.2) 30.5 (2.1)
Indonesia 403 (2.6) 31.0 (0.5) m m 289 (1.1) 21.0 (1.0 9.7 (0.8) 27.3 (1.4)
Jordan 409 (2.7) 30.3 (0.5) 36.2 (0.5) 7.1 (0.7) 36.3 (1.3) 14.8 (0.9) 34.9 (1.3)
Macao (China) 529 (1.1) 49.6 (0.8) 57.0 (0.5) 46.2 (2.4) 73.4 (1.9) 42.6 (2.4) 285 (2.0
Montenegro 411 (1.0) | 307 (0.8 | 353  (04) 148  (1.3) 168  (1.6) | 212 (1.8 190  (2.0)
Qatar 418 (1.0) 31.8 (0.4) 37.8 0.3) 17.6 (1.2) 322 (1.2) 28.1 (1.1) 24.6 (1.2)
Romania 435 (32) | 358 (0.8) | 410 (06) | 408 (15 | 266 (1.5 183  (09) | 454  (1.6)
Chinese Taipei 532 (2.7) 49.6 0.7) 57.8 (0.5) 56.8 (1.8) 69.3 (1.7) 36.4 (1.5) 233 (1.7)
Thailand 421 (2.8) 266  (07) | 367  (0.6) 0.9 02) | 318 (1.9 137 (1.5 108  (1.4)
Tunisia 386 (2.1) 211 (0.6) m m 17.5 (1.6) 1.3 (1.3) 18.6 (1.7) 9.4 (1.3)
Uruguay 435 (2.2) m m 398 (0.5 203 (1.6) 232 (18) | 242 (1.8) | 304 (1.9

1. 58 science items are comparable between 2006 and 2015.
StatLink Sz https://stat.link/5me8xs

Table B.2.2[44] Student performance in science and in environmental/non-environmental science items, PISA 2015
Mean score in science and percentage of students who correctly answered environmental and non-environmental science items (PISA 2015)

Percentage of students who correctly answered the following environmental science item (PISA 2015)

Wild Oat Grass Sg;z';r;ﬁenr Penguin Island Penguin Island PenguinIsland | Different Climates EXti[;li(:L(;:S:Sthe
(s408q04) (s41502) (s425q02) (s425q03) (s425q04) (s465q04) (s527q04)

S.E. S.E. S.E. S.E. S.E. S.E.

g Brazil 355 (1.3) 54.0 (1.7) 335 (1.5) 29.0 (1.7) 10.0 (1.0 m m 284 (1.5)
é Bulgaria 429 (1.7) 60.6 (2.4) 432 (2.3) 343 (2.3) 232 (2.5) 37.9 2.1) 39.7 2.1
& Croatia 53.0 (2.0) 72.8 (1.4) 40.4 (2.2) 49.2 (2.1 194 (1.9 45.1 (1.8) 52.9 2.1
Hong Kong (China) 50.2 (2.6) 81.3 (1.9 63.2 (2.3) 427 (2.5) 27.7 (2.3) 412 2.1) 493 (2.2)
Indonesia 44.8 (1.3) 56.5 (1.5) 38.0 (1.2) 40.5 (1.1) 13.9 (0.9) 303 (1.0) 299 (1.0)
Jordan 322 (1.2) 60.0 (1.6) 32.7 (1.4) 46.4 (1.4) 125 (0.8) 22.2 (1.1) 34.7 (1.2)
Macao (China) 529 (2.1 822 (1.8) 56.8 (2.2) 43.8 (2.3) 272 (2.3) 413 (2.3) 50.4 (2.3)
Montenegro 311 (1.8) 60.3 (1.9) 35.1 (2.1) 48.2 (2.3) 18.1 (2.0) 374 (1.9) 352 (2.3)
Qatar 349 (1.2) 589 (1.4) 385 (1.6) 317 (1.2) 133 (1.2) 312 (1.2) 388 (1.4)
Romania 36.8 (1.4) 614 (1.4) 317 (1.3) 443 (1.7) 19.8 (1.0) 29.8 (1.3) 39.2 (1.4)
Chinese Taipei 55.0 (1.6) 76.4 (1.5) 63.5 (1.7) 47.0 (1.9) 317 (1.7) 43.8 (1.9) 42.9 (1.8)
Thailand 46.2 (2.0) 58.2 2.1) 37.0 2.2) 17.0 (1.6) 14.8 (1.5) 30.7 (1.4) 319 (2.2)
Tunisia 31.8 (2.2) 43.8 (2.1 286 (2.2) 10.6 (1.5) 6.5 (1.2) 219 (1.8) 31.8 (2.4)
Uruguay 304 (1.9) 61.6 (2.3) 335 (2.2) 35.1 (2.3) 231 (2.0) m m 37.0 (2.1)

1. 58 science items are comparable between 2006 and 2015.
StatLink S https://stat.link/5me8xs
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Table B.23[174 Change between PISA 2006 and PISA 2015 in student performance in science and
in environmental/non-environmental science items
Score-point difference in science and percentage-point difference of students who correctly answered environmental and non-environmental science items

(PISA 2015-PISA 2006)

Australia
Austria
Belgium
Canada

Chile
Colombia
Czech Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Iceland
Ireland
Israel

Italy

Japan

Korea

Latvia
Lithuania
Luxembourg
Mexico
Netherlands
New Zealand
Norway
Poland
Portugal
Slovak Republic
Slovenia
Spain
Sweden
Switzerland
Tiirkiye
United Kingdom
United States

OECD average-33

OECD average

Change between 2006 and 2015 in the  Change in the percentage of students who correctly answered the following

Change in science percent correct across": environmental science item (PISA 2015 - PISA 2006)
e Environmental Non-

T o tomeony | STl Mg Gt e Gt e e

(1items) (47 items)

Scoredif.  S.E. S.E. S.E. S.E. S.E. S.E. S.E.
-17 (5.2) -3.6 0.7) -3.9 (0.6) -2.6 (1.9) -4.3 (1.7) -5.9 (1.6) -9.4 (1.7)
-16 (6.4) -0.6 (1.2) -1.6 (1.0) -4.9 (1.9) -39 (2.5) -6.7 (2.4) -0.3 (2.5)
-8 (5.6) -1.9 (0.8) -3.7 0.7) -5.6 (1.7) 2.8 (2.1) -4.5 (1.7) -2.4 (2.0
-7 (5.3) -1.4 (0.8) -2.5 0.7) -8.5 (1.8) -1.2 (2.1) -1.3 (1.9) 3.8 (1.7)

9 6.7) -1.3 (1.0 -0.7 (1.0 -5.1 (2.0 5.4 (2.3) -14.8 (1.9) 3.1 (2.3)
28 6.1) m m -0.2 0.9) -1.4 2.1 -3.0 (1.7) -34 2.1 -6.1 (2.3)
-20 6.1) -3.0 (1.1 -2.7 0.9) -18.2 (2.2) -1.0 (2.4) -10.9 (2.7) -6.6 (2.7)

6 (5.9) 17 (1.1) 1.0 (0.8) -10.0 (2.5) 1.0 (2.4) 13 (2.6) -0.3 (2.6)

3 (5.6) 2.9 (1.0 1.8 (0.8) 1.4 (2.6) -0.1 (2.5) -39 (2.6) -5.0 (2.3)
-33 (5.5) -2.8 (0.9) -5.0 (0.8) -10.4 (2.3) 1.2 (2.6) -0.1 (2.4) -5.2 (2.6)

0 (6.0) -1.0 (1.0) m m =171 (2.4) -0.1 (2.3) 1.4 2.1 -33 (2.4)
-7 (6.5) -1.6 (1.2) -2.1 1.0) -6.2 (2.3) 03 (2.5) -8.6 (2.1) -4.7 (2.4)
-19 (6.8) -2.9 (1.1 -4.7 1.0) -17.0 (2.4) -4.8 (2.7) -3.5 2.1 -3.0 (2.7)
-27 (5.8) -4.4 (1.0) m m -6.0 (2.7) -12.9 (2.3) -5.2 (2.6) -9.1 2.2)
-18 (5.1) m m 3.5 ©07) | 109 (2.4 32 2.9) 06 (2.4) 40 2.7)
-6 (6.0) 2.6 (1.1) 0.4 (0.8) 43 (2.8) -1.4 (2.5) 3.0 (2.3) 6.4 (2.6)
13 (6.8) 14 (1.1) 11 (1.0) | <102 (2.5 1.0 2.5) 0.9 2.2) 1.0 2.8)

5 (5.5) 3.1 (0.9) 2.6 (0.7) -3.0 (2.0) 3.6 (2.0) -1.7 2.1) -0.1 (2.1)

7 (6.3) m m m m 0.4 (2.6) 25 2.0) 1.7 Q4 | 106 (2.3
-6 (6.4) -34 (1.2) m -3.3 (3.0) -2.4 (2.8) 19 (2.4) -8.2 (2.6)

1 (5.6) 1.0 (1.1) 1.6 (0.8) 2.7 2.4) 6.6 (2.6) 48 2.4) 33 2.8)
-13 (5.9) -3.3 (1.0) -0.7 (0.9) -11.4 (2.2) -2.7 (2.9) -5.0 (2.1) 0.3 (2.6)
-4 4.7 0.9 0.8) 02 (0.5) 5.3 2.2) 44 2.3) 0.1 (1.8) 1.9 2.6)

6 (5.7) 0.7 (0.8) m m 0.7 2.2) 06 (14 | 104 (1.7 038 2.6)
-16 (5.7) -2.9 0.9) -4.4 0.8) 1.1 (1.9) 17 (2.5) -5.8 (2.2) -7.6 (2.7)
17 (5.7) 48  (1.0) 39 (0.8 79 (29 .2 2.6) 1.8 2.2) 45 (2.5)
12 (5.9) m m m m m m 8.9 (2.4) -0.5 2.7) 11.5 (2.4)

4 (5.6) 2.5 (1.1) 2.5 (0.8) 13 (2.6) 42 (2.5) 0.1 2.9 2.1 @7
27 (5.9) 6.2 (1.0) 4.2 (0.8) 12.0 (2.2) 2.7 (2.4) -0.5 (2.6) 10.9 (2.4
28 (5.8) 56 (1.1) 43 (09) | -11.0 (24 98 (24 39 2.7) 2B 2.2)
-6 (4.8) 31 (1.0 0.3 (0.5) 0.5 (2.7) 1.5 (2.8) -0.2 (2.8) 1.1 (2.5

4 (5.6) 24 (0.8) 1.1 0.7) 0.8 2.3) 0.6 2.2) 19 (2.0) 0.6 2.0)
-10 (6.2) 2.0 (1.1 m m 2.0 (2.4) 7.9 (2.8) 2.0 (2.8) 35 (2.6)
6 (6.2) 0.5 (1.2) 1.6 (0.9) -1 2.8) 18 2.8) 0.6 (2.6) 45 (2.8)

2 (7.1) -1.5 (1.2) 0.5 (1.2) -4.4 (2.1) -3.4 (2.3) 2.8 (2.3) -2.9 (2.5
-6 (5.6) 21 (0.9) -0.7 (0.7) 34 (2.3) 4.2 (2.3) 1.3 2.1) 10.1 (2.6)

7 (6.9) -0.7 (1.1 -0.3 (1.1 -3.1 (2.7) -33 (2.5 0.0 (2.2) 0.7 (2.3)
-6 (1.0) -0.5 0.2) -0.9 0.2) -4.1 (0.4) -0.3 (0.4) -2.3 (0.4) -1.4 (0.4)
-4 (1.0) -0.3 0.2) -0.3 0.1) -3.4 (0.3) -0.4 (0.3) -2.0 (0.3) -0.9 (0.3)

Note: Statistically significant differences are marked in bold.
1. 58 science items are comparable between 2006 and 2015.
StatLink SiZM https://stat.link/nh7c28
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Table B.2.312/4] Change between PISA 2006 and PISA 2015 in student performance in science and

in environmental/non-environmental science items

Score-point difference in science and percentage-point difference of students who correctly answered environmental and non-environmental science items
(PISA 2015-PISA 2006)

Change in the percentage of students who correctly answered the following environmental science item (PISA 2015 - PISA 2006)

WIOSHCRS | Conaston | Peqmintlond | permiblnd | pergupblnd | Oifrncinaes | o
(s415q02) (s527q04)

S.E. S.E. S.E. S.E. S.E. S.E. S.E.

8 Australia 1.7 (1.7) -1.4 (1.5) -1.2 (1.9) -5.1 (2.1 -5.7 (1.5) 0.0 (1.9 -2.7 (1.7)
S Austria 03 (2.4) 0.6 1.7) 6.7 26) | 53 (23 5.6 9 | -12 (@25 2.8 2.5)
Belgium 1.6 (2.2) -4.6 (2.1 0.8 (2.0) -5.0 (2.1 -4.3 (1.9) 0.9 (2.1 -0.7 (2.0)
Canada 55 0 | 3.0 (13 0.8 Q0 | -47 (19 22 a7 | -45  (16) | -01 (1.7)
Chile -0.9 (2.5) -2.3 (2.5) 6.0 (3.0) 0.5 (2.6) -0.9 (2.2) -0.7 (1.8) 4.4 (2.6)
Colombia 43 Q5 | 82 (27 2.9 2.8) 06 (28 | -84 (1.6 m m 34 2.6)
Czech Republic 5.5 (2.6) -9.8 (2.9) 3.7 (2.5) 7.5 (2.7) -3.6 (2.8) -3.2 (2.5) 39 (2.4)
Denmark 19 .4) 03 20) | 102 (28 7.1 2.8) 2.1 .2) 22 (28 | 111 (28
Estonia 5.6 (2.5) 6.6 (2.1 9.8 (2.9) 5.5 (2.7) 4.7 (2.9) -1.3 (3.0) -1 (2.8)
Finland 25 (23) | -48 (24) 2.6 2.8) 12 (4 | 52 @5 | 53 (25 0.1 223)
France -1.9 (2.4) 10.7 (2.3) 2.7 (2.5) 5.4 (2.4) -1.9 (2.4) -6.2 (2.0) -0.7 (2.5)
Germany 0.0 23) | 60 (25 9.4 2.4) 28 (25 05 (23 15 (24 3.1 2.2
Greece -3.7 (2.5) -10.8 (2.7) 73 (2.6) 5.2 (2.7) 2.9 (2.6) 3.7 (2.4) -7.6 (2.3)
Hungary 23 (25 0.4 2.1 8.6 28 | 131 (28 25 26) | 80 (24 37 (@25
Iceland 15 (3.0 -1.0 (2.6) 1.6 (3.2) 2.8 (2.7) -2.5 (2.7) m m -4.3 (3.2)
Ireland 18 (26) -0.1 23) | 116 (24 6.9 (2.5) 6.8 2.2) 34 (4 37 Q4
Israel 0.0 (2.6) -0.2 (2.4) 33 (2.9) -1.7 (2.9) 3.1 (2.9) -39 (3.6) 0.8 (2.6)
Italy 10.8 (2.3) 0.9 (2.2) 9.8 (2.3) 2.8 (2.0) 10.1 (2.2) -2.7 (2.4) 39 2.1
Japan -6.0 (2.2) 0.6 (1.7) -0.6 (2.4) -8.2 (2.2) -3.5 2.1) m m 10.8 (2.4)
Korea 23 (2.5) -2.9 (2.0) -0.9 (2.3) -7.6 (2.8) -6.5 (2.4) -4.9 (2.5) -5.3 2.7)
Latvia 3.7 (2.7) 04 (2.6) 1.2 (2.6) -6.6 (3.2) -6.0 (2.6) -1.5 (2.5) -0.6 (3.0)
Lithuania -1.5 (2.5) -4.1 (2.5) 4.8 (2.4) -43 (2.5) -7.0 (2.4) -6.0 (2.5) 1.1 (2.6)
Luxembourg -0.4 (2.4) 2.4 (2.1 7.4 (2.3) 1.0 (2.5) -2.4 (2.9) 0.2 (2.2) 4.6 (2.6)
Mexico 0.4 (1.6) -5.2 (2.5) 2.8 (2.3) 73 (2.2) -2.5 (1.7) 2.2 (2.0 -1.2 (2.2)
Netherlands 60 (25 | 76 (20 23 2.3) 34 (27 | 94  (26) 2.8 Q4 | 04 (25
New Zealand -5.7 (2.7) -5.1 (2.3) -2.6 (2.7) -12.2 (2.4) -1.1 (2.6) -2.4 (2.5) -7.9 (2.7)
Norway 26 (25 28 (25 | 174 (2.6) 55 .4) 0.1 2.6) 10 (23) 2.9 2.5)
Poland 9.3 (2.4) 4.4 (2.2) 7.8 (2.7) 7.2 (2.6) -3.1 (2.3) -0.5 2.9) 2.7 (2.6)
Portugal 110 (2.6 15 (1.8) 8.7 2.4) 15 Q4 | 130 (26) 55 2.0) 1.8 2.6)
Slovak Republic -33 (2.8) -15.4 (2.6) 5.6 (2.3) -11.6 (2.0 -6.7 (2.3) 0.4 (2.3) -3.5 (2.5)
Slovenia 5.6 (2.6) 34 1.8) 5.0 2.8) 9.3 (2.5) 16 3.2) 26 (2.5) 33 (2.5)
Spain 23 (2.2) 03 2.1 6.2 (2.5 -0.9 (2.4) 135 (2.4) 13 (2.0 3.0 (2.5)
Sweden -1.3 (2.6) -4.0 (2.5) 4.8 (2.8) 4.2 (2.5) 8.8 (2.6) 1.9 (2.3) 0.6 (2.5)
Switzerland 2.8 (2.3) -1.7 (2.8) 4.0 (2.6) 2.5 (2.6) -0.7 (2.7) -1.4 (2.8) 4.5 (2.6)
Tiirkiye -1.7 (2.3) -2.1 (3.0) 0.9 (2.8) -10.6 (2.3) 2.6 (2.2) -0.9 (2.5) 8.8 (2.6)
United Kingdom 04 1) | 59 (1.9 53 @.1) 27 .0) 04 (22 23 .0) 0.2 Q.1
United States 2.7 (2.3) 0.7 (2.4) 35 (2.8) -1.9 (2.4) 0.6 (2.0) -5.0 (2.7) -1.9 (2.6)
OECD average-33 0.9 (0.4) -1.9 0.4) 5.1 0.4) -1 (0.4) 0.1 (0.4) -1.3 (0.4) 0.3 0.4)
OECD average 0.9 0.3) -1.1 0.3) 4.9 0.4) -1.6 0.3) -0.8 0.3) -0.8 0.3) 1.0 0.3)

Note: Statistically significant differences are marked in bold.
1. 58 science items are comparable between 2006 and 2015.
StatLink SisM https://stat.link/nh7c28
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Table B.23[3/41 Change between PISA 2006 and PISA 2015 in student performance in science and
in environmental/non-environmental science items
Score-point difference in science and percentage-point difference of students who correctly answered environmental and non-environmental science items

(PISA 2015-PISA 2006)

Change in science
performance

(PISA 2015 - PISA
2006)

Score dif.

£ Brazil

2 .

E Bulga.rla

a. Croatia
Hong Kong (China)
Indonesia
Jordan
Macao (China)
Montenegro
Qatar
Romania
Chinese Taipei
Thailand
Tunisia
Uruguay

Change between 2006 and 2015 in the  Change in the percentage of students who correctly answered the following

percent correct across':

Environmental
science items only
(11 items)

m m
12 (15
12 (09)
53 (10
37 (12
41 (08)
02 (1.0
00 (09
1.6 (05
66 (1.1
03 (1.0
35  (09)
49  (09)

m m

-1.6

-1.5
1.8
0.6
12.6
4.9
-1.0
-0.5

-2.4

Non-

environmental

science items
(47 items)

Algae

-14.4
-1.3
-7.9
-4.2

m 8.0
7.4
4.4
-7.3
8.3
26.6
-2.5

-16.4

m -1.6

-8.9

environmental science item (PISA 2015 - PISA 2006)

(s268002)

Earth Temperature
(s269q03)

-1.5
2.6
-4.7
-8.5
32
-3.0
-2.2
2.0
16.7
0.6
-2.9
55
-9.7
4.2

NENPRP=DNRNZIRNNDN S
S = - B Sl Bl B o Ol R

Earth Temperature
(s269q04)

-1.4
0.8
-8.2
-5.9
17
-4.2
5.4
37
12.6
-4.1
-4.6
3.0
1.8
-8.6

S cEcR oo =l
IS — S © ) > B < oy — B SO B

Water
(s304q03a)

-2.7
-0.9
-0.3
-5.4
10.6
2.8
-0.9
16
121
18.0
-10.4
=7.5
-7.2
-5.3

NZ=ZDPORN NP0 PONDN® SN
IS CTRSY O Y S RS ST RSR OIS T ™

Note: Statistically significant differences are marked in bold.
1. 58 science items are comparable between 2006 and 2015.
StatLink SisM https://stat.link/nh7c28

Table B.2.3[44 Change between PISA 2006 and PISA 2015 in student performance in science and
in environmental/non-environmental science items
Score-point difference in science and percentage-point difference of students who correctly answered environmental and non-environmental science items

(PISA 2015-PISA 2006)

Change in the percentage of students who correctly answered the following environmental science item (PISA 2015 - PISA 2006)

Wild Oat Grass
(s408q04)

Brazil

Bulgaria

Croatia

Hong Kong (China)
Indonesia

Jordan

Macao (China)
Montenegro
Qatar

Romania

Partbers

Chinese Taipei
Thailand
Tunisia
Uruguay

-3.6
15
-0.7
43
6.9
24
6.9
35
12.9
25
0.4
-5.2
-0.9
4.5

PONS2PIPVRD==2DP D =M
2ol s s o

Solar Power
Generation
(s415q02)

0.0
34
2.5
31
-6.8
2.1
47
44
20.0
12.6
22.5
-1.8
-5.9
-9.8

POS2R2RRPOR 22l
o) © G o Kog oo BB — W S ¢ e B

Penguin Island
(s425402)

43
133
34
03
6.8
04
17
7.6
12.4
3.9
-0.7
4.2
2.2
23

-1.5
24
8.4
=92
10.2
-11.0
-10.9
4.1
15.6
7.7
-10.4
-19.8
-25.0
-1.8

SNPRI3PR2323R08 1 S
2xocz2llousioxrxyu oy

SEEESENSEISHCEY SIS IV SRS TS ENSIROVINSY
LISy o

Penguin Island
(s425403)

Penguin Island
(s425404)

-0.1
-1.5
-6.3
=15:7
2.7
-4.6
2.1
-0.9
6.8
3.8
38
-5.2
-4.5
34

SSPRP2SPDSSP0 DS
2oz oude s

Different Climates
(s465q04)

m m
22 (26)
24 (22
77 (25
11 (1.5)
52 (16)
04 (28
03 (23
57 (1.7)
58 (20
43 (2.6)
48 (18
36 Q1)

m m

Extinction of the
Dinosaurs
(s527q04)

-0.7
2.0
3.2
3.1
1.4
2.6
2.4
1.8
4.7
0.1

5.6
03
-1.9
7.1

U o L= o N b oo o o oy

SESESESESi =SSRl il vl .

Note: Statistically significant differences are marked in bold.
1. 58 science items are comparable between 2006 and 2015.
StatLink SiZM https://stat.link/nh7c¢28
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Table B.2.31 Difference in the percentage of students who correctly responded to the two first sub-items of the Rising
Sea Levels Item 5

Percentage of students who responded to the following sub-items of the Rising Sea Levels Item 5

“Is this proposal a short-term (A) or long-term (B) response to rising sea levels?”

Building sea defences such as dams and sea walls Reducing greenhouse gases that are Difference between
(DG122Q01RA) warming the planet (DG122Q01RB) correct response to
item DG122Q01RA and
A B A B correct response to item
(correct response) (correct response) DG122Q01RB
S.E. S.E. S.E. S.E. S.E.
g Canada 723 (1.3) 27.7 (1.3) 14.0 (0.9) 86.0 (0.9) 13.7 (1.6)
S Chile 493 2.1) 50.7 @.1) 333 (2.0) 66.7 (2.0) 17.4 (2.9)
Colombia 53.5 (1.6) 46.5 (1.6) 379 (1.9) 62.1 (1.9) 8.5 (2.5)
Costa Rica 54.2 2.1 458 2.1 344 (1.9) 65.6 (1.9) 11.3 (2.8)
Greece 60.3 (1.6) 39.7 (1.6) 31.1 (1.5) 68.9 (1.5) 8.6 (2.2)
Israel 68.7 (1.9) 313 (1.9) 276 (1.8) 724 (1.8) 3.7 (2.6)
Korea 82.2 (1.3) 17.8 (1.3) 15.4 (1.2) 84.6 (1.2) 2.4 (1.8)
Latvia 57.1 (1.9) 429 (1.9) 339 2.2) 66.1 2.2) 2.0 (2.9)
Lithuania 66.2 (1.7) 33.8 (1.7) 29.6 (1.8) 70.4 1.8 43 (2.5)
Scotland (United Kingdom) 65.9 (3.0) 34.1 (3.0 20.2 (2.0) 79.8 (2.0) 13.9 (3.6)
Slovak Republic 64.8 (2.0) 35.2 (2.0) 224 (1.7) 77.6 (1.7) 12.8 (2.6)
Spain* 60.9 (1.3) 39.1 (1.3) 25.2 0.9) 74.8 (0.9) 14.0 (1.6)
g Albania 59.1 (1.9) 40.9 (1.9) 36.0 (2.2) 64.0 2.2) 49 (2.8)
§ Brunei Darussalam 39.6 (1.6) 60.4 (1.6) 44.1 (1.4) 55.9 (1.4) 16.3 (2.1
& Croatia 726 (1.5) 27.4 (1.5) 211 (1.4) 789 (1.4) 6.3 @.1)
Hong Kong (China) 68.6 (1.7) 314 (1.7) 13.5 (1.2) 86.5 (1.2) 18.0 (2.0)
Indonesia 40.8 (2.0) 59.2 (2.0) 49.1 (1.9) 50.9 (1.9) 10.1 (2.8)
Kazakhstan 532 (1.2) 46.8 (1.2) 443 (1.3) 55.7 (1.3) 2.5 (1.8)
Malta 50.9 (2.5) 49.1 (2.5) 26.1 (1.9) 739 (1.9) 23.0 (3.2)
Morocco 49.4 (1.7) 50.6 (1.7) 38.2 (1.9) 61.8 (1.9) 12.4 (2.5)
Panama 51.2 (2.5) 48.8 (2.5) 41.0 @.1) 59.0 (V)] 7.8 (3.3)
Philippines 50.4 (1.7) 49.6 (1.7) 37.7 (1.6) 623 (1.6) 12.0 (2.3)
Serbia 78.2 (1.5) 218 (1.5) 287 (1.7) 713 (1.7) 6.9 2.2)
Singapore 68.2 (1.5) 318 (1.5) 15.4 (1.4) 84.6 (1.4) 16.3 2.1
Chinese Taipei 79.2 (1.3) 20.8 (1.3) 83 (1.0) 91.7 (1.0) 12.5 (1.6)
Thailand 44.0 (2.0) 56.0 (2.0 349 (1.9) 65.1 (1.9) 21.1 2.7)
Overall average 60.0 (0.4) 40.0 (0.4) 29.4 (0.3) 70.6 0.3) 10.6 (0.5)

*1n 2018, some regions in Spain conducted their high-stakes exams for tenth-grade students earlier in the year than in the past, which resulted in the testing period for these
exams coinciding with the end of the PISA testing window. Because of this overlap, a number of students were negatively disposed towards the PISA test and did not try their
best to demonstrate their proficiency. Although the data of only a minority of students show clear signs of lack of engagement (see PISA 2018 Results Volume I, Annex A9),
the comparability of PISA 2018 data for Spain with those from earlier PISA assessments cannot be fully ensured.

StatLink Sism™ https://stat.link/v9ugf5
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Table B.3.101721 Environmental awareness, by student background

Percentage of students who reported knowing about or being very familiar with climate change and global warming

Students' socio-economic status' Gender
All students Bottom quarter, Top quarter Difference )
) of ESCS! 2nd quarter of | 3rd quarter of of ESCS (Top - Bottom Boys Girls D.lfference
(disadvantaged ESCS ESCS (advantaged quarter of (Girls - Boys)
students) students) ESCS)

S.E. S.E. S.E. S.E. S.E. S.E. S.E. S.E. S.E.

8 Australia 826 (05) | 736 (1.0)| 786 (0.9) | 868 (0.8) | 91.5 (0.6) | 17.8 (1.1) | 83.1 (0.6) | 821 (0.7) | -0.9 (0.8)
3 Austria 780 (0.8) | 634 (1.6) | 774 (15 | 80.2 (1.3) | 90.1 (0.8) | 26.6 (1.9) | 798 (1.0) | 763 (1.2) | -3.6  (1.5)
Belgium 80.7 (12) | 656 (28) | 760 (1.5) | 840 (1.2) | 924 (0.8) | 26.8 (26) | 815 (1.4) | 799 (13) | -1.6 (1.5
Canada 874 (04) | 80.0 (09) | 863 (0.6) | 90.0 (0.6) | 931 (0.6) | 13.0 (09 | 872 (0.5 | 875 (0.6) | 03 (0.8)
Chile 720 (1.0) | 595 (1.6) | 701 (1.2) | 745 (14) | 832 (1.1) | 237 (1.7) | 743 (1.1) | 69.7 (12) | -46 (1.3)
Colombia 718 (09) | 656 (1.9) | 685 (1.6) | 716 (1.4) | 802 (1.4) | 146 (23) | 724 (1.2) | 713 (1.2) | 1.1 (1.4)
Costa Rica 736 (09) | 633 (1.6) | 695 (1.2) [ 755 (1.3) | 858 (1.0) | 225 (1.9) | 753 (1.0) | 720 (1.2) | -3.3 (1.3)
Estonia 814 (0.7) | 726 (1.6) | 783 (1.4) | 850 (1.2) | 895 (0.8) | 17.0 (1.9) | 823 (0.8) | 804 (1.0) | -1.9 (1.2)
France 809 (0.7) | 672 (1.5 | 757 (1.4) | 856 (1.0) | 940 (06) | 269 (1.6) | 83.0 (0.8) | 789 (1.0) | 41 (1.2)
Germany 826 (08) | 696 (1.7) | 815 (1.6) | 849 (1.3) | 934 (0.7) | 23.8 (20) | 841 (09) | 81.0 (1.2) | 31 (14
Greece 725 (0.8) | 61.1 (1.5 | 674 (1.2) | 765 (1.2) | 846 (1.00 | 235 (1.7) | 71.8 (1.2) | 732 (1.1) | 1.4 (1.4)
Hungary 76.0 (0.7) | 593 (1.9) | 743 (1.3) | 794 (1.3) | 90.0 (0.8) | 30.7 (20) | 782 (1.1) | 739 (09) | ‘42 (14
Iceland 768 (0.8) | 63.1 (20) | 726 (1.6) | 81.2 (1.2) | 893 (1.0) | 26.2 (2.2) | 783 (1.0) | 753 (1.1) | -3.0 (1.5
Ireland 86.5 (05 | 773 (1.3) | 85 (1.1) | 896 (0.7) | 939 (06) | 16.6 (1.5) | 864 (0.6) | 86.7 (0.7) | 0.3 (0.9
Israel 682 (09) | 56.0 (1.6) | 65.1 (1.4) | 725 (1.2) | 782 (14) | 222 (20) | 694 (1.2) | 673 (1.2) | -21 (1.6)
Italy 779 (06) | 71.0 (1.4) | 787 (1.2) | 778 (1.3) | 839 (1.2) | 129 (1.8) | 774 (0.9) | 784 (0.9) 1.0 (1.2)
Korea 881 (0.5 | 81.2 (1.2) | 865 (0.9) | 90.2 (0.8) | 948 (05) | 13.6 (1.3) | 879 (0.7) | 882 (0.9 | 02 (1.3
Latvia 758 (0.7) | 649 (1.5 | 736 (14) | 80.8 (1.1) | 838 (1.1) | 189 (1.8) | 741 (1.0) | 774 (09) | 3.2 (1.2)
Lithuania 80.4 (0.6) | 69.6 (1.4) | 787 (1.1) | 844 (1.0) | 89.1 (0.9) | 195 (1.9 | 780 (0.9) | 830 (0.8) | 5.0 (1.2)
Mexico 770 (0.8) | 693 (1.8) | 727 (12) | 774 (12) | 854 (1.1) | 164 (19) | 764 (1.0) | 776 (1.0) | 12 (1.2)
Netherlands 850 (06) | 780 (1.5) | 799 (14) | 877 (1.0) | 926 (09) | 146 (1.7) | 8.0 (0.7) | 822 (1.0) | -5.8 (1.2)
New Zealand 805 (0.6) | 704 (1.4) | 776 (1.0) | 839 (1.2) | 903 (0.7) | 19.8 (15| 81.9 (0.8) | 792 (0.9) | 27 (1.2)
Poland 754 (08) | 648 (1.6) | 746 (1.2) | 773 (1.2) | 845 (1.2) | 197 (1.8) | 76.7 (1.1) | 742 (1.0) | =25 (1.2)
Portugal 834 (07) | 714 (1.7) | 808 (1.2) | 880 (1.1) | 93.7 (0.8) | 222 (1.8) | 850 (0.8) | 81.8 (1.1) | 3.1 (1.3)
Scotland (United Kingdom) | 784  (0.9) | 655 (2.0) | 740 (1.7) | 842 (1.5 | 91.7 (1.1) | 26.2 (24) | 812 (1.2) | 758 (1.3) | -5.4 (1.6)
Slovak Republic 69.4 (0.7) | 528 (1.5 | 670 (1.4) | 739 (1.3) | 815 (1.1) | 287 (20) | 679 (0.9) | 70.7 (1.0) | 2.8 (1.4)
Slovenia 777 (06) | 671 (1.4) | 749 (14) | 789 (1.2) | 894 (1.1) | 223 (1.9 | 777 (0.8) | 77.7 (0.9) | 0.1 (1.2)
Spain 81.0 (05) | 721 (1.1) | 788 (0.9) | 836 (0.6) | 89.1 (05) | 17.0 (1.1) | 809 (0.6) | 81.2 (0.6) | 04 (0.8)
Switzerland 787 (1.0) | 659 (1) | 767 (15 | 81.0 (12) | 902 (1.1) | 242 (23) | 794 (12) | 780 (12) | -1.4 (1.3)
Tiirkiye 788 (0.7) | 756 (1.3) | 784 (1.0) | 765 (1.1) | 846 (1.1) | 89 (1.7) | 746 (1.0) | 830 (0.7) | 84 (1.1)
OECD average 786 (0.1) | 679 (03) | 760 (0.2) | 814 (0.2) | 884 (0.2) | 206 (0.3) | 791 (0.2) | 781 (0.2) | -1.0 (0.2)

Note: Values that are statistically significant are indicated in bold
1. Students’ socio-economic status is measured by the PISA index of economic, social and cultural status (ESCS).
StatLink Sz https://stat.link/iwfu6l
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Table B.3.1(2/2] Environmental awareness, by student background

Percentage of students who reported knowing about or being very familiar with climate change and global warming

Students' socio-economic status’ Gender
All students Bottom quarter Top quarter Difference )
of ESCS' | 2nd quarter of | 3rd quarter of of ESCS (Top - Bottom Boys Girls Difference
(disadvantaged ESCS ESCS (advantaged quarter of (Girls - Boys)
students) students) ESCS)
S.E. S.E. S.E. S.E. S.E. S.E. S.E. SE  %dif. SE.
£ Albania 821 (0.7) | 750 (1.5) | 825 (1.2) | 821 (1.2) | 886 (0.9) | 135 (1.7) | 758 (1.1) | 883 (0.7) | 12.6 (1.4)
g Argentina 49.7 (0.8) | 352 (1.4) | 443 (1.4) | 523 (16) | 642 (1.2) | 29.0 (1.8) | 506 (1.2) | 488 (0.9) | -1.9 (1.5
& Baku (Azerbaijan) 693 (0.9) | 626 (15) | 664 (1.3) | 700 (1.6) | 779 (15 | 153 (19) | 689 (1.2) | 69.8 (1.2) | 09 (1.6
Bosnia and Herzegovina 645 (09) | 525 (1.5) | 644 (1.8) | 670 (1.2) | 735 (1.5 | 21.0 (20) | 625 (1.1) | 665 (1.3) | 40 (1.4
Brazil 611 (09) | 467 (15) | 534 (13) | 616 (1.3)| 785 (1.1) | 31.8 (1.7) | 615 (1.1) | 60.8 (1.0) | -0.7 (1.2
Brunei Darussalam 717  (05) | 566 (1.2) | 694 (1.2) | 741 (09) | 853 (0.8) | 288 (1.6) | 704 (0.7) | 729 (0.8) | 24 (1.1)
Bulgaria 698 (1.0) | 564 (1.6) | 66.8 (1.6) | 71.8 (1.7) | 832 (1.2) | 26.8 (1.8) | 66.2 (1.5 | 735 (1.1) | 7.3 (1.5)
Croatia 778 (0.7) | 692 (1.5 | 734 (1.2) | 804 (1.1) | 882 (09) | 19.0 (1.7) | 774 (1.0) | 782 (0.8) | 0.8 (1.2)
Cyprus 657 (0.6) | 540 (14) | 624 (1.3) | 67.8 (1.5 | 779 (1.3) | 24.0 (1.9) | 655 (1.0) | 658 (0.9) | 03 (1.3
Dominican Republic 66.2 (1.2) | 580 (25) | 622 (20) | 652 (21) | 742 (20) | 16.2 (3.1) | 644 (15 | 678 (1.5 | 34 (1.8)
Hong Kong (China) 90.6 (0.6) | 870 (0.8) | 90.7 (0.9) | 914 (1.0) | 937 (09) | 6.6 (1.2) | 892 (0.8) | 920 (0.6) | 2.8 (0.9)
Indonesia 56.6 (1.2) | 471 (1.8) | 515 (1.6) | 581 (1.8) | 702 (1.9) | 231 (2.7) | 551 (15 | 581 (1.5 | 3.0 (1.7)
Jordan 69.8 (1.0) | 620 (20) | 692 (1.5 | 702 (16) | 784 (2.0) | 16.4 (28) | 581 (1.7) | 80.7 (1.0) | 22.6 (1.9)
Kazakhstan 744  (04) | 698 (1.1) | 731 (0.8) | 750 (0.8) | 794 (0.7) | 9.6 (1.4) | 699 (0.7) | 791 (0.5) | 9.2 (0.9)
Kosovo 678 (0.7) | 60.7 (1.6) | 66.7 (1.4) [ 659 (1.7) | 776 (1.3) | 169 (23) | 623 (1.2) | 729 (1.0) | 10.6 (1.8)
Lebanon 582 (1.5 | 491 (23) | 546 (20) | 589 (22) | 706 (1.8) | 21.5 (2.6) | 551 (1.8) | 61.0 (1.5 | 59 (1.5
Macao (China) 872 (05) | 82.0 (1.3) | 89 (1.2) [ 89.2 (09 | 922 (09) | 103 (1.7) | 861 (0.8) | 84 (0.7) | 23 (1.1)
Malaysia 682 (09) | 596 (1.6) | 63.7 (1.5) | 681 (1.3) | 815 (1.3) | 219 (20) | 672 (1.0) | 69.2 (1.2) | 2.1 (1.3)
Malta 834 (06) | 746 (16) | 81.7 (14) | 853 (1.2) | 914 (1.1) | 16.8 (1.9) | 80.6 (1.0) | 86.1 (0.8) | 5.5 (1.3)
Moldova 719 (07) | 578 (1.7) | 685 (1.3) | 767 (1.4) | 838 (1.1) | 261 (1.9) | 706 (1.0) | 732 (1.0) | 26 (13)
Montenegro 69.8 (0.7) | 624 (1.5) | 674 (1.2) | 719 (1.2) | 773 (1.1) | 150 (1.8) | 665 (1.0) | 73.0 (0.9) | 65 (1.4
Morocco 576 (14) | 487 (22) | 548 (1.9) | 548 (2.0) | 686 (1.7) | 199 (25) | 564 (1.5) | 59.0 (1.6) | 26 (1.5
North Macedonia 69.1 (0.7) | 543 (1.6) | 666 (1.5 | 723 (1.1) | 834 (1.1) | 29.1 (2.0) | 655 (09) | 731 (09) | 7.6 (1.3)
Panama 679 (1.1) | 541 (23) | 650 (1.8) | 67.8 (1.9) | 783 (1.5) | 242 (26) | 684 (1.6) | 673 (14) | 1.1 (2.0)
Peru 822 (08) | 785 (1.9 | 793 (14) | 812 (15 |87 (1.1) | 82 (22) |85 (1.1) ]88 (1.1)] -06 (1.3
Philippines 729 (0.8) | 609 (15 | 738 (12) | 732 (13)| 834 (1.1) | 225 (19) | 672 (1.2) | 779 (0.8) | 10.7 (1.2)
Romania 609 (1.3) | 473 (1.6) | 562 (1.7) | 639 (1.5 | 756 (1.7) | 283 (21) | 603 (14 | 615 (1.7) | 12 (1.7
Saudi Arabia 402 (09) | 314 (1.6) | 376 (16) | 412 (1.3) | 509 (15) | 19.4 (2.0) | 355 (14) | 448 (1.1) | 93 (1.7)
Serbia 736 (1.0) | 651 (1.7) | 706 (1.6) | 768 (1.3) | 815 (1.7) | 16.4 (24) | 71.8 (1.3) | 754 (1.1) | 35 (13)
Singapore 894 (04) | 817 (09) | 874 (0.8) | 93.5 (06) | 949 (0.6) | 13.2 (1.2 | 901 (0.5 | 86 (0.6) | -1.5 (0.8)
Chinese Taipei 858 (0.5 | 770 (1.1) | 85.8 (0.8) | 872 (0.9) | 934 (0.7) | 16.4 (1.3) | 841 (0.7) | 875 (0.6) | 3.4 (0.9
Thailand 774 (0.8) | 722 (1.0) | 749 (15 | 786 (1.3) | 841 (1.3) | 11.9 (1.7) | 721 (1.1) | 821 (0.8) | 10.0 (1.1)
Ukraine 740 (1.0) | 63.0 (18) | 71.1 (14) | 773 (1.2) | 838 (1.1) | 208 (2.1) | 714 (13) | 768 (1.1) | 54 (1.4
United Arab Emirates 744 (04) | 60.0 (0.9) | 69.0 (0.9) | 805 (0.7) | 875 (0.6) |27.5 (1.2) | 708 (0.6) | 776 (0.6) | 6.8 (0.9)
Uruguay 674 (09) | 553 (17) | 645 (1.9) | 69.8 (1.7) | 773 (1.4) | 220 (22) | 673 (15 | 676 (1.1) | 03 (1.9
Viet Nam 748 (1.1) | 647 (1.8) | 731 (1.5) | 775 (1.3) | 838 (15) | 19.2 (23) | 738 (14) | 757 (1.2) | 1.9 (13)
Overall average 743  (0.1) | 641 (02) | 716 (0.2) | 764 (0.2) | 842 (0.1) | 20.1 (0.2) | 733 (0.1) | 753 (0.1) | 20 (0.2

Note: Values that are statistically significant are indicated in bold.
1. Students’ socio-economic status is measured by the PISA index of economic, social and cultural status (ESCS).
StatLink Sz https://stat.link/iwfu6l
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Table B.3.30172] Self-efficacy in environmental understanding, by student background

Percentage of students who reported they could explain how carbon-dioxide emissions affect global climate change easily

Students' socio-economic status’ Gender
Al students Bottom quarter Top quarter Difference ]

) of ESCS' | 2nd quarter of | 3rd quarter of of ESCS (Top - Bottom Boys Girls D.lfference

(disadvantaged ESCS ESCS (advantaged | quarter of (Girls - Boys)
students) students) ESCS)

9 Australia 69.8 (0.6) | 59.2 (1.1) | 649 (1.2) | 743 (09) | 811 (0.8) | 21.8 (1.3) | 73.0 (0.8) | 66.6 (0.7) | -6.4 (0.9
S Austria 533 (09) | 415 (13) | 502 (1.7) | 555 (1.6) | 649 (15 | 23.5 (1.9) | 614 (1.0) | 455 (1.3) | -15.9 (1.6)

Belgium m m m m m m m m m m m m m m m m m m
Canada 733 (06) | 63.8 (0.9) | 689 (0.9) | 774 (09) | 827 (09 | 19.0 (1.2) | 765 (0.8) | 702 (0.8) | -6.3 (1.0
Chile 65.0 (0.8) | 56.6 (1.4) | 640 (1.6) | 671 (1.4) | 713 (1.4) | 147 (1.8) | 67.1 (0.9) | 629 (1.1) | -43 (1.2)
Colombia 709 (1.0) | 648 (16) | 684 (1.9) | 702 (12) | 791 (14) | 143 (@21) | 715 (1.1) | 704 (12) | 1.1 (1.3)
Costa Rica 63.7 (0.8) | 573 (1.2) | 602 (1.3) | 646 (1.5 | 724 (1.2) | 151 (1.7) | 642 (09) | 632 (1.1) | -09 (1.3)
Estonia 505 (0.8) | 490 (1.8) | 540 (1.6) | 61.9 (15 | 729 (14) | 239 (22)|632 (1.1)| 559 (1.1) | -7.3 (1.5
France 66.5 (0.8) | 522 (1.3) | 60.6 (1.7) | 688 (1.4) | 83.0 (1.0) | 30.7 (1.7) | 71.8 (0.9) | 61.3 (1.0) | -10.5 (1.1)
Germany 60.6 (0.9) | 483 (1.7) | 571 (19) | 624 (22) | 727 (15) | 245 (22) | 66.0 (1.1) | 547 (1.3) | -11.3 (1.5
Greece 451 (0.7) | 354 (15) | 425 (1.3) | 458 (14) | 562 (15) | 208 (23) | 477 (1.1)| 426 (1.0) | 5.1 (1.5
Hungary 669 (0.8) | 552 (15) | 63.9 (1.5) | 683 (1.6) | 796 (1.1) | 244 (1.8) | 705 (1.1) | 634 (1.1) | -71 (1.5
Iceland 637 (09) | 492 (1.7) | 588 (1.8) | 666 (1.7) | 795 (15) | 303 (23) | 667 (13)| 610 (1.2) | 5.7 (1.9
Ireland 723 (08) | 601 (12) | 709 (13)| 73.0 (14) | 852 (1.1) | 254 (16) | 750 (0.9) | 69.7 (1.1) | -53  (1.4)
Israel 641 (0.8) | 552 (1.2) | 609 (1.5 | 682 (1.2) | 734 (1.4)| 182 (19) | 637 (12)| 645 (1.1)| 08 (1.6)
Italy 578 (0.7) | 502 (15| 57.0 (1.2) | 60.2 (1.4) | 633 (1.5) | 13.0 (1.9) | 58.7 (1.0) | 569 (0.9) | -1.8 (1.3)
Korea 813 (07) | 703 (1.7) | 81.1 (1.0) | 849 (0.9) | 893 (0.8) | 19.0 (1.7) | 80.7 (0.9) | 820 (1.0) | 1.4 (1.3)
Latvia 637 (0.7) | 519 (16) | 609 (15 | 679 (14) | 741 (14) | 222 (22) | 66.1 (1.0) | 615 (0.9) | -46 (1.3)
Lithuania 621 (0.8) | 505 (16) | 61.0 (13)| 633 (15) | 740 (12) | 235 (18) | 647 (1.0) | 594 (1.1) | -52 (1.3)
Mexico 66.7 (09) | 604 (1.8) | 636 (1.4)| 678 (1.3) ] 723 (1.2)| 120 (22) | 678 (1.1) | 656 (1.2) | -22 (1.5

Netherlands m m m m m m m m m m m m m m m m m m
New Zealand 687 (0.7) | 557 (1.2) | 642 (1.3)| 73.7 (1.4) | 811 (09) | 253 (1.7) | 730 (0.8) | 645 (1.0) | -8.6 (1.2
Poland 626 (0.9) | 484 (1.4) | 615 (14) | 629 (1.4) | 772 (13) | 288 (21) | 636 (1.2) | 617 (1.1) | 1.9 (1.4
Portugal 644 (09) | 482 (1.8) | 59.8 (1.6) | 704 (1.6) | 79.0 (1.1) | 30.8 (1.9) | 66.8 (1.1) | 61.9 (1.2) | -49 (1.4)
Scotland (United Kingdom) | 614 (1.0) | 476 (19) | 57.3 (1.7) | 645 (1.9) | 792 (1.3) | 31.6 (25) | 674 (13) | 558 (1.4) | -11.6 (1.9)
Slovak Republic 415 (08) | 288 (1.4) | 396 (1.4)| 422 (15) | 538 (1.6) | 25.0 (2.1) | 467 (1.1) | 365 (1.2) |-10.3 (1.6)
Slovenia 642 (07) | 522 (14) | 61.7 (14) | 662 (1.5) | 76,0 (1.4) | 23.8 (2.0) | 651 (1.0) | 632 (1.0) | -1.8 (1.4
Spain 582 (0.5) | 483 (1.1) | 540 (1.0) | 59.6 (0.8) | 70.1 (0.9) | 21.7 (1.3) | 61.0 (0.6) | 555 (0.8) | -5.5 (0.9)
Switzerland 577 (12) | 484 (19) | 532 (1.8) | 57.6 (1.7) | 704 (1.8) | 22.0 (2.6) | 62.6 (1.3) | 523 (1.5) | -10.3 (1.6)
Tiirkiye 589 (0.8) | 538 (1.3) | 572 (1.3) | 572 (14) | 673 (15) | 135 (1.8) | 544 (09) | 634 (1.2) | 9.0 (1.3)
OECD average 630 (02) | 522 (03)| 599 (03)| 651 (03)]| 743 (02)| 221 (04) | 656 (02)| 604 (02)| 5.2 (0.3)

Note: Values that are statistically significant are indicated in bold.
1. Students’ socio-economic status is measured by the PISA index of economic, social and cultural status (ESCS).
StatLink Sz https://stat.link/hag5i7
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Table B.3.312/2] Self-efficacy in environmental understanding, by student background

Percentage of students who reported they could explain how carbon-dioxide emissions affect global climate change easily

Students' socio-economic status' Gender
All students Bottom quarter Top quarter Difference )
i of ESCS' | 2nd quarter of | 3rd quarter of of ESCS (Top - Bottom Boys Girls D.|fference
(disadvantaged ESCS ESCS (advantaged | quarter of (Girls - Boys)
students) students) ESCS)
SE. SE. SE. SE. SE. SE. SE. SE. SE.
g Albania 749 (0.7) | 686 (1.6) | 742 (1.1) | 744 (13) | 825 (1.1) | 139 (1.8) | 683 (1.0) | 815 (0.8) | 13.1 (1.2
§ Argentina 454 (0.8) | 364 (15 | 419 (14) | 469 (1.4) | 552 (1.3) | 188 (20) | 452 (1.1) | 456 (1.0) | 04 (1.6
& Baku (Azerbaijan) 50.2 (0.8) | 445 (1.3) | 465 (1.7) | 524 (1.4) | 569 (1.6) | 125 (2.0) | 528 (1.2) | 477 (1.0) | 5.0 (1.4)
Bosnia and Herzegovina 46.7 (1.1) | 365 (1.3) | 449 (15 | 479 (1.5) | 56.7 (1.6) | 20.2 (19) | 457 (1.1) | 476 (1.4) | 1.8 (1.5
Brazil 449 (08) | 335 (12) | 395 (12) | 463 (13)| 570 (1.4) | 235 (1.9) | 458 (1.0) | 439 (1.0) | -19 (1.2)
Brunei Darussalam 645 (0.6) | 51.6 (13) | 59.6 (1.4) | 667 (1.2) | 788 (1.0) | 27.2 (1.7) | 624 (0.7) | 666 (0.8) | 41 (1.1)
Bulgaria 583 (1.0) | 485 (1.7) | 541 (1.7) | 595 (1.9) | 706 (1.5 | 221 (22) | 574 (1.3) | 592 (1.2) | 1.8 (1.5
Croatia 637 (0.8) | 53.8 (16) | 585 (1.3) | 667 (1.4) | 756 (1.0) | 21.7 (18) | 641 (1.1) | 634 (1.0) | -07 (1.4)
Cyprus 517 (0.7) | 41.7 (1.5 | 462 (1.5 | 531 (1.4) | 647 (1.5 | 23.0 (23) | 53.0 (1.0) | 504 (1.1) | -26 (1.5
Dominican Republic 664 (1.1) | 587 (24) | 66.7 (1.8) | 629 (1.9) | 734 (1.7) | 147 (28) | 643 (14) | 685 (1.5) | 42 (1.8
Hong Kong (China) 791 (07) | 740 (1.1) | 772 (1.3) | 808 (1.1) | 849 (1.2) | 10.8 (16) | 770 (0.9) | 813 (0.8) | 43 (1.1)
Indonesia 339 (08) | 289 (1.5 | 313 (1.2) | 368 (14) | 387 (1.7) | 98 (22) 331 (1.0)| 346 (12) | 15 (1.6)
Jordan 483 (09) | 369 (1.7) | 479 (15) | 484 (16) | 601 (1.3) | 232 (22) | 411 (1.1) | 550 (1.4) | 139 (1.8)
Kazakhstan 520 (0.5 | 454 (1.1) | 50.0 (1.0) | 536 (0.9) | 586 (1.0) | 13.2 (1.4) | 526 (0.7) | 514 (0.7) | -12 (0.9
Kosovo 342 (09) | 273 (1.7) | 309 (1.4) | 329 (15) | 457 (1.8) | 184 (25) | 356 (1.2) | 330 (1.2) | -26 (1.6)
Lebanon 584 (1.1) | 528 (22) | 573 (18) | 572 (1.7) | 660 (1.5) | 13.2 (27) | 546 (13) | 616 (1.4) | 7.0 (1.6)
Macao (China) 60.9 (0.8) | 504 (16) | 56.7 (1.6) | 643 (1.7) | 724 (14) | 220 (2.1) | 581 (1.1) | 63.7 (1.0) | 55 (1.5
Malaysia 643 (0.8) | 537 (16) | 612 (1.6) | 649 (13) | 773 (14) | 236 (21) | 620 (1.0) | 665 (1.0) | 45 (1.2)
Malta 684 (0.8) | 542 (21) | 66.0 (20) | 7155 (16) | 809 (1.2) | 26.7 (2.6) | 666 (1.2) | 701 (1.1) | 3.6 (1.6
Moldova 51,5 (0.7) | 411 (1.9) | 467 (1.6) | 53.9 (1.2) | 63.5 (1.5 | 224 (24) | 527 (1.0) | 504 (0.9) | -23 (1.2)
Montenegro 538 (06) | 446 (12) | 515 (13) | 564 (1.3) | 620 (1.1) | 174 (1.7) | 525 (0.9) | 550 (1.0) | 24 (1.4)
Morocco 402 (1.0) | 349 (15) | 350 (1.7) | 399 (1.7)| 485 (19) | 13.6 (24) | 411 (13)] 392 (13) | 20 (1.5
North Macedonia 409 (08) | 282 (1.6) | 389 (1.5) | 420 (1.7) | 53.6 (1.6) | 25.4 (2.2) | 396 (1.1) | 423 (12) | 27 (1.6
Panama 638 (1.1) | 59.2 (23) | 61.5 (1.9) | 609 (19) | 704 (16) | 11.2 (27) | 628 (1.4) | 647 (1.5 | 1.9 (20)
Peru 69.4 (09) | 611 (21) | 653 (1.5 | 704 (1.4) | 755 (1.4) | 144 (24) | 687 (1.1) | 700 (1.2) | 13 (1.5
Philippines 623 (0.8) | 535 (1.3) | 627 (14) | 61.0 (13)| 716 (1.4) | 180 (1.9 | 584 (1.2) | 657 (0.7) | 7.3 (1.1)
Romania 397 (1.1) | 288 (15) | 356 (1.5 | 419 (16) | 522 (1.8) | 23.4 (21) | 418 (1.2) | 375 (13) | -43 (1.2
Saudi Arabia 399 (0.7) | 352 (1.3) | 376 (14) | 394 (12) | 476 (13) | 124 (1.8) | 370 (09) | 427 (1.0) | 57 (1.3
Serbia 540 (0.8) | 455 (1.4) | 512 (15) | 558 (1.7) | 628 (1.7) | 17.3 (2.1) | 542 (1.2) | 53.7 (1.0) | -05 (1.5
Singapore 852 (0.5) | 761 (1.1) | 83.0 (1.0) | 888 (0.8) | 931 (0.7) | 17.0 (1.3) | 862 (0.6) | 843 (0.7) | -1.9 (0.8)
Chinese Taipei 771 (06) | 696 (1.3)| 757 (1.2) | 774 (1.1) | 855 (1.0) | 159 (1.7) | 758 (0.8) | 784 (0.9) | 2.6 (1.1)
Thailand 673 (0.8) | 60.7 (1.5 | 647 (1.4) | 66.6 (1.2) | 772 (14) | 165 (19 | 639 (1.2) | 703 (1.1) | 6.4 (1.6)
Ukraine 574 (1.2) | 457 (1.8) | 542 (15) | 583 (1.7) | 704 (1.3) | 247 (2.0) | 575 (15) | 572 (14) | -02 (1.7)
United Arab Emirates 715 (04) | 585 (0.9) | 669 (09) | 76.7 (0.8) | 832 (0.7) | 247 (1.2) | 676 (0.5 | 750 (06) | 7.4 (0.8)
Uruguay 51.0 (0.8) | 453 (2.0) | 475 (1.5 | 527 (15 |59 (15 |11.7 (24)|531 (12)| 492 (1.0) | 3.9 (1.6)
Viet Nam 69.1 (1.2) | 619 (1.7) | 678 (1.6) | 69.0 (1.6) | 776 (1.6) | 15.7 (1.9) | 652 (1.4) | 728 (1.2) | 7.6 (1.1)
Overall average 59.8 (0.1) | 502 (0.2) | 56.8 (0.2) | 61.3 (0.2) | 70.1 (0.2) | 20.0 (0.3) | 60.2 (0.1) | 593 (0.1) | -1.0 (0.2)

Note: Values that are statistically significant are indicated in bold.
1. Students’ socio-economic status is measured by the PISA index of economic, social and cultural status (ESCS).
StatLink SisM™ https://stat.link/hag5i7
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Table B.3.5[172] Environmental sense-of-purpose, by student background

Percentage of students who reported that looking after the global environment is important to them

Students' socio-economic status' Gender
All students Bottom quarter, Top quarter Difference )

) of ESCS! 2nd quarter of | 3rd quarter of of ESCS (Top - Bottom Boys Girls D.lfference

(disadvantaged ESCS ESCS (advantaged quarter of (Girls - Boys)
students) students) ESCS)

S.E. S.E. .E. .E. .E. .E. .E. .E. .E.
8 Australia 767 (05) | 702 (1.0) | 73.8 (0.8) | 80.4 (0.9) | 825 (0.8) | 123 (13) | 722 (06) | 814 (06) | 9.2 (0.8)
3 Austria 69.0 (0.7) | 628 (1.4) | 681 (16) | 703 (1.5 | 739 (1.3) | 11.2 (20) | 656 (1.0) | 721 (09) | 65 (1.4)

Belgium m m m m m m m m m m m m m m m m m m
Canada 794 (04) | 736 (09) | 778 (1.0) | 821 (0.7) | 837 (0.7) | 10.1 (1.1) | 752 (0.7) | 834 (0.6) | 83 (0.9
Chile 845 (07) | 825 (1.0) | 841 (1.4) | 847 (1.2) | 871 (1.0) | 46 (1.5 | 821 (0.9) | 87.0 (0.8) | 49 (1.1)
Colombia 87.7 (06) | 854 (1.4) | 877 (1.1) | 875 (09) | 896 (09) | 41 (1.7) | 849 (0.8) | 905 (0.7) | 5.6 (1.0
Costa Rica 90.7 (0.5) | 90.2 (0.8) | 89.6 (0.9) | 905 (09) | 925 (0.8) | 23 (1.1) | 888 (0.7) | 926 (0.5 | 3.9 (0.8)
Estonia 713 (08) | 624 (16) | 716 (1.2) | 713 (15 | 799 (1.0) | 175 (19 | 673 (1.1) | 752 (1.0) | 80 (1.5
France 763 (0.7) | 67.8 (1.4) | 727 (15) | 785 (1.2) | 8.1 (1.1) | 173 (1.7) | 753 (0.8) | 773 (09) | 2.0 (1.0)
Germany 674 (1.0) | 620 (2.0) | 636 (1.7) | 661 (1.9) | 770 (16) | 149 (24) | 634 (14) | 719 (12)| 85 (1.7)
Greece 814 (0.7) | 764 (13) | 812 (1.1) | 825 (1.1) | 853 (1.1) | 9.0 (1.7) | 769 (1.0) | 8.7 (0.7) | 88 (1.2
Hungary 839 (07) | 772 (1.4) | 842 (1.2) | 841 (1.1) | 895 (1.1) | 123 (1.7) | 80.7 (1.0) | 86.8 (0.8) | 6.1 (1.3)
Iceland 737 (0.8) | 664 (1.9) | 695 (20) | 769 (16) | 81.0 (1.3) | 146 (23) | 701 (1.3) 7710 (1.1 | 71 (1.7)
Ireland 70.8 (0.8) | 624 (1.5) | 688 (1.4) | 708 (15 | 812 (1.0) | 188 (1.8) | 66.1 (1.1) | 755 (1.0) | 94 (1.4

Israel m m m m m m m m m m m m m m m m m m
Italy 718 (0.7) | 66.8 (1.5) | 721 (1.5) | 73.0 (1.5 | 750 (14) | 82 (22) | 689 (1.00 | 749 (1.0) | 6.0 (1.5
Korea 894 (0.5) | 88.0 (1.0) | 89.3 (0.7) | 89.1 (0.9) | 91.3 (0.7) | 3.4 (12 [ 8.7 (0.7) [ 913 (05 | 3.6 (0.8)
Latvia 714 (0.7) | 631 (1.6) | 713 (1.4) | 735 (1.2) | 781 (1.3) | 15.0 (2.1) | 670 (1.2) | 756 (09) | 86 (1.5
Lithuania 81.0 (05) | 755 (1.3) | 80.6 (1.4) | 826 (1.0) | 859 (0.9) | 104 (1.5 | 751 (0.8) | 87.1 (0.6) | 12.0 (1.0)
Mexico 853 (0.7) | 813 (1.7) | 828 (1.1) | 847 (13)| 899 (1.0)| 86 (1.9) | 817 (1.1) | 887 (0.8) | 6.9 (1.2

Netherlands m m m m m m m m m m m m m m m m m m
New Zealand 80.1 (0.6) | 744 (12)| 782 (12)| 816 (1.1)| 861 (0.8) | 11.6 (15 | 757 (0.9) | 844 (0.8) | 87 (1.1)
Poland 763 (0.7) | 703 (1.5 | 776 (1.1) | 758 (1.3) | 811 (1.1) | 108 (1.9) | 713 (0.9) | 8.1 (0.9 | 9.9 (1.3)
Portugal 940 (04) | 931 (0.8) | 936 (0.7) | 93.7 (0.8) | 957 (0.6) | 27 (1.0) | 925 (0.6) | 955 (0.5 | 3.0 (0.8)
Scotland (United Kingdom) | 71.6  (1.0) | 62.6 (1.8) | 69.5 (1.7) | 765 (1.7) | 799 (2.0) | 173 (29) | 656 (16) | 773 (1.2) | 11.7 (2.0)
Slovak Republic 643 (0.8) | 546 (16) | 636 (13) | 647 (14)| 732 (13)| 186 (21)|61.0 (1.0)| 676 (1.2) | 6.6 (1.6)
Slovenia 786 (08) | 745 (15 | 768 (14) | 811 (14) | 818 (14) | 73 (20 | 745 (1.2) | 827 (09) | 81 (1.5
Spain 83.5 (04) | 80.7 (0.8) | 826 (0.6) | 844 (0.7) | 863 (0.6) | 5.6 (0.9) | 81.8 (0.5 | 853 (05) | 3.5 (0.7)
Switzerland 747 (10) | 668 (21) | 724 (19) | 761 (1.4) | 826 (12) | 158 (23) | 719 (13) | 777 (13) | 58 (1.6)
Tiirkiye 80.8 (06) | 81.4 (1.0) | 793 (1.1) | 799 (1.2) | 825 (1.0) | 1.1 (1.4) | 764 (09) | 8.1 (0.7) | 88 (1.0
OECD average 784 (0.1) | 73.0 (03) | 771 (0.3) | 794 (0.2) | 836 (0.2) | 106 (0.3) | 748 (02) | 819 (0.2) | 7.1 (0.2

Note: Values that are statistically significant are indicated in bold.
1. Students’ socio-economic status is measured by the PISA index of economic, social and cultural status (ESCS).
StatLink Sis™ https://stat.link/3wkgpg
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Annex B Results for countries and economies

Table B.3.5(2/2] Environmental sense-of-purpose, by student background

Percentage of students who reported that looking after the global environment is important to them

Students' socio-economic status’ Gender
All students Bottom quarter Top quarter Difference )

of ESCS' | 2nd quarter of | 3rd quarter of of ESCS (Top - Bottom Boys Girls Difference

(disadvantaged ESCS ESCS (advantaged quarter of (Girls - Boys)
students) students) ESCS)

S.E. S.E. S.E. S.E. S.E. S.E. S.E. S.E. % dif. S.E.
£ Albania 904 (0.4) | 89.6 (0.9) | 90.2 (0.9) | 911 (0.9) | 90.7 (0.8) | 1.1 (13) | 87.2 (0.6) | 935 (0.5 | 63 (0.7)
g Argentina 784 (0.7) | 725 (1.7) | 794 (1.3) | 784 (1.2) | 825 (1.0) | 9.9 (20) | 737 (1.0) | 830 (0.8) | 9.3 (1.2)
& Baku (Azerbaijan) 769 (06) | 762 (16) | 768 (13) | 755 (1.2) | 790 (13) | 29 1) | 747 (1.1) | 790 (1.0) | 42 (1.6)
Bosnia and Herzegovina 655 (07) | 636 (14) | 630 (14) | 664 (14) | 689 (16) | 53 (23)| 646 (1.0) | 665 (1.1) 1.8 (1.4)
Brazil 815 (0.5 | 798 (1.1) | 80.0 (1.1) | 81.8 (1.2) | 840 (1.0) | 42 (1.7) | 772 (0.8) | 856 (0.6) | 8.4 (1.0
Brunei Darussalam 76.8 (04) | 705 (13) | 762 (1.2) | 767 (1.0) | 826 (0.8) | 122 (1.6) | 731 (0.7) | 803 (0.7) | 7.2 (1.1)
Bulgaria 746 (09) | 684 (1.7) | 736 (1.8) | 733 (1.6) | 825 (1.1) | 142 (20) | 682 (1.3) | 81.2 (1.0) | 13.0 (1.5)
Croatia 745 (06) | 684 (1.3) | 757 (1.2) | 758 (1.2) | 779 (1.0) | 9.5 (1.7) | 725 (0.8) | 764 (0.8) | 3.9 (1.1)
Cyprus 755 (0.6) | 744 (14) | 746 (13) | 764 (1.2) | 769 (1.3) | 25 (21) | 707 (1.0) | 80.1 (0.8) | 9.4 (1.3)
Dominican Republic 798 (1.1 | 743 (24) | 767 (21) | 772 (19) | 8.1 (16) | 11.8 (29) | 756 (1.5) | 839 (1.5 | 83 (2.0)
Hong Kong (China) 850 (06) | 838 (1.1) | 856 (1.0) | 849 (1.0 | 8.1 (1.2) | 22 (1.6) | 829 (0.8) | 873 (0.7) | 44 (1.0
Indonesia 847 (0.7) | 823 (1.3) | 8.0 (1.2) | 846 (13) 872 (12) | 49 (1.8) | 819 (1.1) | 85 (0.7) | 56 (1.2)
Jordan 793 (06) | 777 (13) | 793 (1.0) | 771 (1.1) | 835 (1.2) | 58 (1.8) | 724 (0.9) | 858 (0.7) | 13.3 (1.1)
Kazakhstan 777 (04) | 769 (09) | 776 (09) | 769 (0.8) | 795 (0.7) | 2.6 (1.0) | 741 (0.7) | 814 (05) | 7.3 (0.8
Kosovo 847 (06) | 839 (1.2) | 851 (13) |86 (1.2 |81 (1.1) | 33 (1.7 |81 (0.8) |871 (08) | 50 (1.1)
Lebanon 728 (09) | 9.7 (1.7) | 725 (14) | 733 (16) | 762 (1.3) | 65 (2.1) | 694 (1.2) | 758 (1.2) | 65 (1.6)
Macao (China) 90.0 (0.5 | 903 (09) | 90.3 (0.9) | 903 (0.9) | 891 (1.0) | 1.2 (14) [ 872 (0.7) | 929 (06) | 57 (0.9)
Malaysia 80.4 (0.6) | 76.8 (1.4) | 786 (1.3) | 809 (1.2) | 83 (1.1) | 85 (1.8) | 777 (0.9) | 83.0 (0.8) | 53 (1.0)
Malta 819 (07) | 775 (15 | 819 (13) (814 (14) 8.6 (1.1)| 91 (19 | 786 (1.0 | 8.1 (0.8) | 65 (1.3
Moldova 786 (07) | 733 (14) | 787 (14) | 796 (1.0) | 826 (1.0) | 93 (16) | 738 (1.1) | 834 (0.8) | 9.6 (1.3
Montenegro 745 (06) | 708 (1.3) | 751 (1.1) | 749 (1.2) | 770 (1) | 63 (1.7) | 724 (1.1) | 766  (09) | 42 (1.4
Morocco 787 (09) | 760 (1.9) | 80.1 (1.7) | 770 (1.5) | 807 (15 | 47 (24) | 741 (1.1) ] 839 (1.1) | 98 (1.5
North Macedonia 847 (05) | 797 (1.3) | 8.6 (1.1) | 86 (1.1) | 872 (1.1) | 7.5 (1.7) | 8.9 (0.8) | 889 (0.7) | 8.0 (1.2)
Panama 80.6 (1.1) | 788 (22) | 782 (2.0)| 806 (1.9)| 834 (19 | 45 (29)| 787 (1.4)| 825 (12)| 3.7 (15
Peru 879 (06) | 842 (19) | 918 (1.0) | 878 (1.2) | 869 (1.0) | 28 (21) | 8.0 (0.9 | 900 (0.8) | 3.9 (1.1)
Philippines 83.1 (0.6) | 773 (1.1) | 831 (1.0) | 836 (0.8) | 880 (0.7) | 10.7 (1.4) | 80.5 (0.9) | 855 (0.6) | 5.0 (1.1)
Romania 830 (09) | 780 (1.7) | 811 (1.2) | 842 (1.3) |85 (1.1) | 104 (20) | 782 (1.1) | 8.0 (0.8) | 9.8 (1.1)
Saudi Arabia 69.7 (0.7) | 688 (16) | 69.0 (1.5) | 69.3 (1.1) | 716 (1.3) | 28 (21 | 637 (1.0 | 756 (09 [ 119 (1.3)
Serbia 653 (0.8) | 622 (1.7) | 651 (15) | 649 (1.6) | 689 (1.4) | 67 (23) | 640 (1.2) | 66.6 (0.9) | 25 (1.3)
Singapore 86.7 (0.5) | 847 (0.8) | 871 (0.9) | 878 (0.8) | 871 (1.0) | 24 (1.2) | 847 (0.6) | 838 (0.6) | 40 (0.9
Chinese Taipei 889 (0.4) | 879 (0.9) | 88.8 (0.8) | 90.0 (0.7) | 888 (0.9 | 09 (1.2) | 871 (0.6) | 90.6 (0.5 | 3.5 (0.8)
Thailand 854 (06) | 82.0 (1.0) | 847 (1.0) | 860 (0.9 | 88 (09 | 6.8 (1.3) | 827 (09) | 877 (0.7) | 50 (1.0
Ukraine 69.4 (0.7) | 629 (18) | 683 (1.4) | 702 (1.4) | 757 (1.1) | 127 (23) | 632 (09) | 760 (0.8) | 12.8 (1.1)

United Arab Emirates m m m m m m m m m m m m m m m m m m
Uruguay 793 (06) | 772 (15) | 777 (14) | 790 (1.4) | 824 (1.1) | 54 (19 | 765 (1.2) | 817 (09) | 5.2 (1.6
Viet Nam 732 (07) | 709 (15) | 720 (1.1) | 728 (14) | 770 (1.1 | 61 (20 |722 (1.00 | 740 (09) | 1.8 (1.3)
Overall average 79.0 (0.1) | 749 (0.2) | 782 (0.2) | 794 (0.2) | 83.0 (0.1) | 81 (0.2) | 755 (0.1) | 823 (0.1) | 6.8 (0.2)

Note: Values that are statistically significant are indicated in bold.
1. Students’ socio-economic status is measured by the PISA index of economic, social and cultural status (ESCS).
StatLink Si=/™ https://stat.link/3wkgpg
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Table B.3.1211/2] Overlap of environmental attitudes
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Percentage of students who display the following combinations of environmental attitudes:

Environmentally
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(does not identify
with any of the
environmental
attitudes)
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m m
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StatLink Sz https://stat.link/udoz73
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Annex B Results for countries and economies

Table B.3.12 /21 Overlap of environmental attitudes

Partn

g Albania

Argentina

Baku (Azerbaijan)
Bosnia and Herzegovina
Brazil

Brunei Darussalam
Bulgaria

Croatia

Cyprus

Dominican Republic
Hong Kong (China)
Indonesia

Jordan

Kazakhstan
Kosovo

Lebanon

Macao (China)
Malaysia

Malta

Moldova
Montenegro
Morocco

North Macedonia
Panama

Peru

Philippines
Romania

Saudi Arabia
Serbia

Singapore

Chinese Taipei
Thailand

Ukraine

United Arab Emirates
Uruguay

Viet Nam

Overall average

Envir<|)1nmentally
enthusiastic
s | iy st reesbure o
self—seefrl:isceaz_and sense-:ft-gl(;rpose no self—létfficacy sense-of-purpose sseensee-olff;il};sgse
purpose)
E. S.E. S.E. S.E. (13
64.5 0.8) 4.0 0.3) 124 (0.5) 1.7 0.2) 5.6 0.3)
274 (©7) | 41 (02) | 155 (06) | 36 (03) | 115 (0.6
353 0.9) 7.5 (0.5) 216 (0.6) 6.2 0.4) 6.0 (0.4)
286 (09) | 102 (05 | 173 (05 | 97 (@5 | 52 (03
33.0 0.8) 4.2 0.3) 21.8 (0.6) 4.0 0.2) 6.7 0.3)
472 (06) | 90 (03) | 118 (04) | 46 (03) | 68 (03)
42.0 (1.2) 8.0 (0.5) 15.5 0.7) 53 0.4) 6.2 (0.5)
465 (08) | 113  (04) | 145 (05 | 61 (03) | 44 (03)
354 (0.6) 8.1 0.4) 17.7 (0.6) 5.1 (0.4) 6.1 (0.4)
450 (15 | 75 (07 | 18 (08 | 26 (04 | 114 (09
66.0 0.8) 9.7 (0.5) 12.3 (0.5) 2.7 0.2) 2.7 (0.3)
209 (©7) | 32 (02 | 289 (09 | 37 (03 | 83 (05
39.9 (0.8) 4.4 0.2) 214 (0.6) 5.1 0.3) 34 0.3)
377 (06 | 85 (03) | 230 (04 | 58 (02 | 45 (02
26.7 (0.8) 2.1 0.2) 35.1 0.7) 49 0.3) 4.2 0.3)
35.8 (1.2) 6.1 (0.4) 12.5 0.7) 4.7 (0.5) 11.9 0.8)
53.2 0.7) 49 (0.4) 26.3 0.7) 29 0.3) 24 0.3)
46.2 (1.0) 6.8 (0.4) 121 (0.4) 34 0.2) 8.7 0.4)
58.8 (0.8) 7.2 (0.5) 14.2 0.7) 41 0.3) 23 0.3)
37.9 (0.6) 6.7 0.4) 223 (0.6) 58 (0.4) 5.5 0.4)
381 (07 | 80 (04) | 183 (05 | 67 (04 | 56 (03)
27.8 (1.1) 4.2 0.3) 223 (0.9) 4.6 0.4) 6.4 (0.4)
317 08 | 26 (02) | 312 (08 | 48 (03) | 53 (03
429 (1.3) 7.7 0.7) 15.3 (1.0) 33 0.4) 11.2 0.7)
573 (10) | 63 (04) | 164 (08) | 24 (03) | 66 (05
483 (1.0) 54 0.3) 16.5 (0.5) 33 0.2) 6.8 (0.3)
288 (11) | 35 (03) | 253 (07) | 44 (04 | 60 (04
18.8 (0.6) 4.7 0.3) 12.5 (0.4) 4.7 (0.3) 12.6 (0.5)
362 (09) | 129 (06) | 162 (06 | 99 (04 | 35 (03)
713 (0.6) 9.4 (0.4) 73 (0.4) 14 0.1) 35 0.2)
651 (07) | 60 (03) ] 130 (05 | 18 (02 | 50 (03
53.3 (1.0) 5.4 0.3) 15.7 (0.5) 3.1 0.2) 6.8 (0.3)
389 (1) | 115 (04 | 163 (07) | 79 (05 | 47  (0.3)
m m m m m m m m m m
36.9 (0.8) 6.3 0.4) 209 (0.6) 5.0 0.4) 7.1 (0.5)
44.8 1.1 13.6 (0.6) 121 (0.6) 44 (0.3) 7.8 (0.5)
447 ©1 | 78 (1) | 174 @1 | 48 (00 | 55 (0.0
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3
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1.1
1.5
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19.5
13.0

8.2
13.4

6.9
13.2
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16.8
1.4

7.7
11.6
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9.6
4.6

5.8

9.7

9.7

14.5
8.5

Percentage of students who display the following combinations of environmental attitudes:

Environmentally
indifferent
(does not identify
with any of the
environmental
attitudes)

10.5
7.1
1.3
8.2
7.1
8.7
5.6
8.8
6.6
1.8
7.0
9.5
6.0
6.5
1.1
1.8
6.5
5.1
6.8
7.7
93
6.2
5.0
2.5
59
7.1
16.6
9.4
1.4
23
4.1
8.1

7.3
5.8

6.2

StatLink SisM™ https://stat.link/udoz73
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Results for countries and economies Annex B

Table B.3.2411/6] Likelihood of being an environmentally enthusiastic student, by student, school and parental
characteristics

Increased likelihood of being an environmentally enthusiastic student !

Socio-economically Advantaged
Student? (reference: Baseline Proficiency Level 2 in science Girls (reference: boys)
Socio-economically disadvantaged)

Befqre After accounting acco?ﬁ\fg:\eg for After accounting Afte.r at;(c)(;untlr.lg accoienfgrlz for After accounting Afte.r a;c)?untlr.\g
accounting for for other socio-economic for socio- socio-economic | (oo nomic for socio- socio-economic
other variables variables status economic status | status .?nd other status economic status | status gnd other

variables variables

S Australia 282 (0.21) | 225 (0.17) | 3.52 (0.29) | 3.06 (0.26) | 276 (0.25) | 1.11 (0.05 | 1.11 (0.05 | 1.10 (0.05)

3 Austria 3.06 (030) | 241 (0.25) | 3.99 (049) | 3.38 (041)| 3.34 (041)| 075 (0.05 | 0.75 (0.04) | 0.72 (0.04)
Belgium m m m m m m m m m m m m m m m m
Canada 254 (014) | 226 (0.13) | 3.21 (0.28) | 2.88 (0.26) | 2.70 (0.24) | 1.04 (0.05) | 1.03 (0.05) | 1.00 (0.05)
Chile 235 (0.21) | 1.47 (0.16) | 2.61 (0.27) | 235 (0.25) | 2.07 (0.23) | 090 (0.07) | 092 (0.07) | 091 (0.07)
Colombia 2.02 (0.23)| 1.47 (017)| 2.56 (0.22) | 238 (0.22) | 216 (0.22) | 1.00 (0.06) | 1.04 (0.06) | 1.09 (0.06)
Costa Rica 241  (0.21) | 1.61 (0.14) | 2.72 (0.22) | 2.42 (0.20) | 2.27 (0.19) | 098 (0.06) | 099 (0.06) | 1.03 (0.06)
Estonia 337 (032)| 3.10 (0.30) | 3.64 (0.62) | 3.13 (0.52) | 3.03 (0.50) | 1.00 (0.07) | 1.01 (0.07) | 099 (0.07)
France 417 (042) | 330 (0.34) | 4.89 (0.64) | 3.71 (047) | 3.66 (0.47) | 0.75 (0.04) | 0.72 (0.04) | 0.71 (0.04)
Germany 4.09 (0.70) | 3.46 (0.65) | 4.01 (1.59) | 3.40 (1.42)| 3.31 (1.40)| 092 (0.13) | 0.89 (0.13) | 090 (0.14)
Greece 261 (024) | 197 (0.18) | 3.42 (038)| 3.02 (034)| 295 (0.33)| 1.00 (0.07)| 101 (0.07) | 095 (0.06)
Hungary 3.84 (041)| 260 (0.29) | 442 (059) | 3.56 (049)| 3.36 (047)| 094 (0.07) | 093 (0.06) | 093 (0.07)
Iceland 396 (047) | 3.23 (040) | 4.08 (0.66) | 3.52 (0.58) | 3.28 (0.55) | 1.02 (0.08) | 1.03 (0.09) | 0.96 (0.08)
Ireland 341 (036) | 259 (0.28) | 3.94 (047)| 3.44 (041)| 3.06 (037)| 1.18 (0.08) | 1.17 (0.08) | 1.18 (0.08)
Israel m m m m m m m m m m m m m m m m
Italy 179 (0.19) | 1.36 (0.16) | 3.31 (0.48) | 3.11 (0.46) | 2.98 (045 | 113  (0.07) | 1.15 (0.08) | 1.13  (0.07)
Korea 262 (025 | 1.94 (0.18)| 3.79 (0.31) | 3.38 (0.27) | 3.18 (0.25) | 1.20 (0.09) | 1.17 (0.09) | 1.22 (0.09)
Latvia 297 (031)| 243 (026) | 417 (056) | 3.66 (0.48) | 3.41 (0.44) | 1.18 (0.07) | 1.21 (0.08) | 1.15 (0.08)
Lithuania 3.06 (0.27) | 250 (0.23)| 2.65 (0.27) | 2.25 (0.24)| 2.14 (0.23) | 1.07 (0.06) | 1.07 (0.06) | 1.03 (0.05)
Mexico 221 (023)| 149 (017)| 239 (0.18) | 217 (0.17) | 241 (0.17) | 1.04 (0.07) | 1.06 (0.08) | 1.12 (0.08)
Netherlands m m m m m m m m m m m m m m m m
New Zealand 359 (032)| 270 (0.25 | 412 (044)| 335 (038)| 2.88 (0.34)| 093 (0.05) | 091 (0.05 | 0.89 (0.05)
Poland 345 (035 | 290 (0.30) | 461 (0.57) | 3.88 (0.50) | 3.84 (0.49) | 1.09 (0.06) | 1.10 (0.06) | 1.07 (0.06)
Portugal 400 (042)| 225 (0.27) | 5.05 (0.65) | 4.03 (0.54)| 3.65 (047)| 093 (0.06) | 092 (0.06) | 0.93 (0.06)
Scotland (United Kingdom)| 4.75 (0.68) | 3.78 (0.56) | 3.76 (0.94) | 3.07 (0.79) | 2.91 (0.78) | 0.86 (0.09) | 091 (0.10) | 093 (0.11)
Slovak Republic 432 (053)| 3.25 (041)| 3.83 (0.75) | 3.06 (0.62) | 3.04 (0.62) | 0.89 (0.07)| 089 (0.06) | 0.85 (0.06)
Slovenia 291 (033) | 234 (027)| 511 (0.86) | 431 (0.75 | 415 (0.73) | 1.00 (0.07) | 1.00 (0.08) | 095 (0.08)
Spain* 253 (0.14) | 210 (0.11) | 3.56 (0.29) | 3.15 (0.26) | 3.09 (0.25) | 0.90 (0.03) | 0.89 (0.03) | 0.88 (0.03)
Switzerland 348 (040) | 2.83 (032) | 3.84 (058) | 3.13 (049) | 3.18 (0.49) | 0.81 (0.07) | 0.76 (0.07) | 0.74 (0.06)
Tiirkiye 173 (0.14) | 1.50 (0.12) | 2,67 (0.23) | 251 (0.22) | 239 (0.20) | 1.65 (0.09) | 1.69 (0.09) | 1.63 (0.10)
OECD average 3.11 (0.07) | 2.41 (0.06) | 3.70 (0.11) | 3.16 (0.10) | 3.00 (0.10) | 1.01 (0.01) | 1.01 (0.01) | 1.00 (0.01)

Note: Values that are statistically significant are indicated in bold.

*1n 2018, some regions in Spain conducted their high-stakes exams for tenth-grade students earlier in the year than in the past, which resulted in the testing period for these
exams coinciding with the end of the PISA testing window. Because of this overlap, a number of students were negatively disposed towards the PISA test and did not try their
best to demonstrate their proficiency. Although the data of only a minority of students show clear signs of lack of engagement (see PISA 2018 Results Volume I, Annex A9),
the comparability of PISA 2018 data for Spain with those from earlier PISA assessments cannot be fully ensured.

1. All regression models reported in this table use the same sample: students who had no missing data on any of the variables included in the analyses. For the countries
without parental characteristics data, parental variables are not accounted for in the model after accounting for socio-economic status and other variables.

2. Students' socio-economic status is measured by the PISA index of economic, social and cultural status (ESCS).

3. For North Macedonia and Romania, the variable on whether school covers climate change in the curriculum is not included in the model after accounting for
socio-economic status and other variables.

StatLink Sis™ https://stat.link/1lv3dsm
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Table B.3.242/6] Likelihood of being an environmentally enthusiastic student, by student, school and parental

Annex B Results for countries and economies

Socio-economically Advantaged
Student? (reference:
Socio-economically disadvantaged)

Baseline Proficiency Level 2 in science

Increased likelihood of being an environmentally enthusiastic student !

Girls (reference: boys)

characteristics
Before
accounting for
other variables
£ Albania 2.01 (0.20)
£ Argentina 3.18  (0.33)
& Baku (Azerbaijan) 2.00 (0.25)
Bosnia and Herzegovina 2.68 (0.27)
Brazil 324 (0.33)
Brunei Darussalam 3.86 (0.29)
Bulgaria 3.49 (0.39)
Croatia 271 (0.24)
Cyprus 2.66 (0.26)
Dominican Republic 2.29 (0.39)
Hong Kong (China) 1.84 (0.22)
Indonesia 1.98 (0.26)
Jordan 2.69 (0.30)
Kazakhstan 1.65 (0.10)
Kosovo 2.65 (0.35)
Lebanon 2.51 (0.38)
Macao (China) 240 (0.22)
Malaysia 3.03 (032
Malta 2.84 (0.35)
Moldova 2.67 (0.26)
Montenegro 2.28 (0.21)
Morocco 219  (0.34)
North Macedonia3 3.66 (0.40)
Panama 2.20 (0.44)
Peru 177  (0.23)
Philippines 285 (0.25)
Romania3® 3.50 (0.40)
Saudi Arabia 2.36  (0.28)
Serbia 217  (0.19)
Singapore 2.75 (0.21)
Chinese Taipei 225 (0.21)
Thailand 244 (0.24)
Ukraine 2.73  (0.27)
United Arab Emirates m m
Uruguay 193 (0.21)
Viet Nam m m
Overall average 2.81 (0.04)

After accounting
for other
variables

159  (0.16)
206 (0.25)
179 (022
207 (0.22)
157 (0.22)
246 (0.21)
252 (0.30)
202 (0.19)
204 (0.21)
153 (0.30)
148  (0.19)
171 (0.23)
215 (0.27)
145  (0.10)
213 (0.29)
172 (027)
217 (0.21)
1.83  (0.20)
1.61  (0.24)
171 (0.18)
1.87  (0.18)
1.60 (0.23)
273 (032)
120 (0.26)
113 (0.16)
1.94  (0.16)
230  (0.28)
177 (021)
177 (017)
219 (0.18)
1.88  (0.18)
173 (0.15)
2,08 (0.20)
m m
145  (0.16)
m m
210 (0.03)

Before
accounting for
socio-economic

status

319 (0.25)
317 (0.36)
1.89  (0.19)
274 (0.23)
3.95  (0.41)
454  (0.34)
266 (0.29)
362 (0.36)
3.01  (0.37)
241 (0.36)
3.09  (0.40)
158  (0.17)
371 (0.33)
230  (0.15)
321 (0.41)
406 (0.43)
427 (0.93)
449 (0.38)
4387 (0.60)
3.60  (0.28)
296 (0.25)
362 (0.38)
370  (0.39)
263 (0.47)
261 (0.27)
438 (0.34)
3.86  (0.43)
250 (0.22)
239 (0.23)
432 (052
2.84  (0.23)
346 (0.22)
3.04  (0.36)
m m
237  (0.26)
m m
346 (0.06)

After accounting
for socio-
economic status

3.03  (0.24)
267 (0.33)
177 (0.18)
249 (0.21)
332 (039
3.83  (0.30)
216 (0.24)
319 (0.33)
267 (0.35)
215 (0.34)
291 (0.39)
143 (0.16)
342 (031)
223 (0.14)
2.88  (0.36)
375 (0.42)
429 (0.95)
3.94  (0.33)
437 (0.56)
320 (0.26)
276 (0.24)
336 (0.35)
322 (0.36)
241 (048)
252 (0.28)
3.81  (0.31)
323 (0.36)
225 (0.20)
217 (0.22)
352 (0.45)
252 (0.21)
318 (0.19)
265 (0.31)
m m
217 (0.24)
m m
3.03  (0.05)

After accounting
for
s0Cio-economic
status and other
variables

286  (0.21)
263 (0.33)
178  (0.18)
241 (0.21)
287 (031
345  (0.29)
212 (0.24)
294 (0.30)
261 (0.34)
206 (0.36)
283 (0.39)
136 (0.16)
313 (0.29)
220 (0.14)
294 (0.38)
374 (0.42)
402 (097)
3.69  (0.31)
3.88  (0.50)
297 (0.25)
277 (0.25)
3.07 (035
319 (0.35)
230  (0.48)
230 (0.27)
3.89  (0.34)
319 (0.35)
213 (0.21)
216 (0.21)
3.4 (0.41)
242 (0.21)
288 (0.17)
256 (0.30)
m m
205 (0.23)
m m
2.88  (0.05)

Before
accounting for
socio-economic

status

225 (0.15)
104  (0.08)
098 (0.09)
105  (0.09)
1.08  (0.08)
129  (0.07)
133 (0.09)
108 (0.06)
104 (0.07)
127 (0.13)
145  (0.10)
106 (0.09)
197 (0.14)
121 (0.05)
101 (0.09)
121 (0.10)
130 (0.08)
129  (0.07)
140  (0.11)
115 (0.07)
123 (0.07)
108 (0.10)
126 (0.08)
103 (0.13)
1.08  (0.08)
149  (0.07)
0.89 (0.05)
142 (0.13)
107 (0.07)
104 (0.05)
127  (0.07)
150 (0.10)
134 (0.08)
m m
091 (0.07)
m m
114 (0.01)

After accounting
for socio-
economic status

230 (0.15)
106 (0.08)
095 (0.09)
107 (0.09)
112 (0.08)
131 (0.07)
135  (0.09)
113 (0.07)
103 (0.07)
130 (0.14)
139  (0.09)
107 (0.09)
2,05  (0.14)
121 (0.05)
1.04  (0.09)
128 (0.10)
126 (0.08)
130 (0.07)
142 (0.11)
117 (0.07)
127  (0.08)
110 (0.10)
129  (0.09)
106 (0.13)
1.07  (0.08)
155  (0.07)
0.90 (0.05)
141 (0.12)
108 (0.07)
099  (0.05)
128  (0.07)
155  (0.09)
131 (0.08)
m m
090  (0.06)
m m
115 (0.01)

After accounting
for
s0Cio-economic
status and other
variables

219 (0.15)
107 (0.08)
096 (0.09)
107 (0.09)
117 (0.10)
126 (0.08)
128  (0.08)
110 (0.07)
095 (0.07)
124 (0.14)
138 (0.09)
103 (0.09)
1.86  (0.13)
119 (0.05)
104 (0.10)
124 (0.11)
127 (0.08)
127 (0.07)
135  (0.13)
112 (0.07)
128  (0.08)
102 (0.10)
119 (0.09)
102 (0.14)
113 (0.09)
152 (0.08)
0.87 (0.05)
127 (0.11)
108 (0.07)
098 (0.05)
131 (0.08)
138 (0.08)
131 (0.08)
m m
092 (0.07)
m m
112 (0.01)

Note: Values that are statistically significant are indicated in bold.

*1n 2018, some regions in Spain conducted their high-stakes exams for tenth-grade students earlier in the year than in the past, which resulted in the testing period for these
exams coinciding with the end of the PISA testing window. Because of this overlap, a number of students were negatively disposed towards the PISA test and did not try their
best to demonstrate their proficiency. Although the data of only a minority of students show clear signs of lack of engagement (see PISA 2018 Results Volume I, Annex A9),
the comparability of PISA 2018 data for Spain with those from earlier PISA assessments cannot be fully ensured.
1. All regression models reported in this table use the same sample: students who had no missing data on any of the variables included in the analyses. For the countries

without parental characteristics data, parental variables are not accounted for in the model after accounting for socio-economic status and other variables.

2. Students' socio-economic status is measured by the PISA index of economic, social and cultural status (ESCS).
3. For North Macedonia and Romania, the variable on whether school covers climate change in the curriculum is not included in the model after accounting for
socio-economic status and other variables.

StatLink S https://stat.link/lv3dsm
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Results for countries and economies Annex B

Table B.3.243/6] Likelihood of being an environmentally enthusiastic student, by student, school and parental
characteristics

Increased likelihood of being an environmentally enthusiastic student !

Student has a Growth Mindset School covers climate change in the curriculum Parents are environmentally aware
(reference: does not have it) (reference: does not cover it it) (reference: they are not)

Before After After After

a::fsu(;]cti'g? acc_ot?rttt?r:g fo.r Si)ccci(())l—'lenct:;%:r?il; acc_oBuenftoiLeg fo_r acc_o:r?t?r:g fo.r s?ccig?::(;z%xirc acgo?xer:t()i:lz fo.r acgoérfltt?r:g fo'r Siccciz'_"::g;%:&rc

economic |0cio-economic ™ o ond |socio-economicisocio-economic T o o socio-economicsocio-economic T oo o

status status other variables status status other variables status status other variables

8 Australia 1.98 (0.10)| 1.80 (0.09)| 1.53 (0.08)| 1.35 (0.15)| 1.38 (0.15)| 1.38 (0.15)| m m m m m m
O Austria 1.30 (0.09)| 1.26 (0.09)| 1.22 (0.09) | 1.37 (0.20)| 1.24 (0.17)| 117 (0.13)| m m m m m m

Belgium m m m m m m m m m m m m m m m m m m
Canada 1.65 (0.08)| 1.58 (0.07)| 1.47 (0.07)| 1.15 (0.09)| 1.12 (0.08)| 1.11 (0.08)| m m m m m m
Chile 175 (0.12)| 1.63 (0.11)| 1.37 (0.10)| 0.91 (0.09) | 0.92 (0.09)| 0.96 (0.09)| 1.92 (0.13)| 1.63 (0.12) | 1.46 (0.12)
Colombia 191 (0.12)| 1.76 (0.11)| 1.37 (0.10)| 1.26 (0.11)| 1.20 (0.10)| 1.12 (0.10)| m m m m m m
Costa Rica 175 (0.11)| 1.61 (0.10)| 1.38 (0.08)| 1.11 (0.20)| 1.07 (0.15)| 1.00 (0.13)| m m m m m m
Estonia 1.52 (0.12)| 1.45 (0.11)| 1.40 (0.11)| 0.95 (0.18)| 091 (0.19)| 0.92 (0.19)| m m m m m m
France 1.33 (0.10)| 1.27 (0.10)| 1.18 (0.09)| 134 (0.47)| 1.26 (0.37)| 112 (032)| m m m m m m
Germany 112 (0.13)| 118 (0.12)| 1.16 (0.13)| 1.69 (0.46)| 1.33 (0.41)| 1.28 (0.40)| 1.85 (0.40)| 1.20 (0.29)| 1.04 (0.27)
Greece 132 (0.08)| 1.31 (0.08)| 1.18 (0.08)| 1.21 (0.14)| 1.15 (0.12)| 1.10 (0.10)| m m m m m m
Hungary 170 (0.12)| 1.54 (0.11)| 1.31 (0.10)| 1.04 (0.26)| 1.09 (0.22)| 1.09 (0.19)| m m m m m m
Iceland 1.93 (0.20)| 1.75 (0.20)| 1.44 (0.17)| 1.06 (0.15)| 1.10 (0.16) | 1.15 (0.17)| m m m m m m
Ireland 214 (0.17)| 2.03 (0.16) | 1.84 (0.15)| 1.13 (0.16) | 1.11 (0.19)| 1.16 (0.20) | 1.94 (0.17)| 1.51 (0.14) | 1.35 (0.13)
Israel m m m m m m m m m m m m m m m m m
Italy 143 (0.11)| 1.41 (0.11)| 1.33 (0.11)| 0.88 (0.08)| 0.89 (0.07)| 0.90 (0.06)| 1.57 (0.17)| 1.38 (0.15)| 1.19 (0.13)
Korea 1.74 (0.10)| 1.70 (0.11)| 1.65 (0.10)| ¢ C c C C C 1.66 12) | 1.48 )| 1.38 1
Latvia 1.84 (0.15) | 1.71 (0.14)| 1.53 (0.13)| 1.02 (0.15) | 1.02 (0.14)| 1.10 (0.16) | m m m m m m
Lithuania 1.60 (0.10)| 1.44 (0.09)| 1.26 (0.09) | 0.91 (0.21)| 0.83 (0.19)| 0.77 (0.19) | m m m m m m
Mexico 1.50 (0.10)| 1.38 (0.10)| 1.17 (0.09)| 1.10 (0.11)| 1.11 (0.11)| 1.15 (0.10)| 1.75 (0.11)| 1.50 (0.10) | 1.44 (0.10)
Netherlands m m m m m m m m m m m m m m m m m m
New Zealand 225 (0.14)] 1.98 (0.13)| 1.66 (0.11)| 1.06 (0.15)| 1.05 (0.13)| 1.03 (0.12)| m m m m m m
Poland 1.25 (0.08) | 1.18 (0.07)| 1.12 (0.07) d C d C C C m m m m m m
Portugal 1.60 (0.12)| 1.53 (0.11)] 1.35 (0.10)| 0.81 (0.09) | 0.84 (0.09)| 0.88 (0.09)| 2.88 (0.26)| 2.02 (0.20) | 1.83 (0.20)
Scotland (United Kingdom) | 1.86 (0.19) | 1.64 (0.17)| 1.51 (0.16) | 0.90 (0.18)| 0.93 (0.15)| 093 (0.15)| m m m m m m
Slovak Republic 138 (0.11)| 1.26 (0.10)| 1.18 (0.10)| 1.09 (0.29)| 1.08 (0.25)| 1.10 (0.25)| m m m m m m
Slovenia 1.67 (0.13)| 1.59 (0.12)| 1.51 (0.12)| 1.22 (0.19)| 113 (0.17)| 1.17 (0.18)| m m m m m m
Spain* 132 (0.05) | 1.29 (0.05)| 1.20 (0.05)| 1.03 (0.15)| 1.13 (0.15)| 1.18 (0.15)| m m m m m m
Switzerland 1.01 (0.07)| 1.00 (0.07)| 0.97 (0.07)| 1.04 (0.20)| 1.00 (0.18)| 1.01 (0.17)| m m m m m m
Tiirkiye 1.47 (0.08)| 1.47 (0.08)| 1.33 (0.08)| 1.68 (0.53)| 1.61 (0.52)| 1.56 (0.43)| m m m m m m
OECD average 1.60 (0.02)| 1.51 (0.02)| 1.36 (0.02)| 1.13 (0.05)| 1.10 (0.04)| 1.09 (0.04) | 1.94 (0.08) | 1.53 (0.06) | 1.38 (0.06)

Note: Values that are statistically significant are indicated in bold.

*1n 2018, some regions in Spain conducted their high-stakes exams for tenth-grade students earlier in the year than in the past, which resulted in the testing period for these
exams coinciding with the end of the PISA testing window. Because of this overlap, a number of students were negatively disposed towards the PISA test and did not try their
best to demonstrate their proficiency. Although the data of only a minority of students show clear signs of lack of engagement (see PISA 2018 Results Volume I, Annex A9), the
comparability of PISA 2018 data for Spain with those from earlier PISA assessments cannot be fully ensured.

1. All regression models reported in this table use the same sample: students who had no missing data on any of the variables included in the analyses. For the countries
without parental characteristics data, parental variables are not accounted for in the model after accounting for socio-economic status and other variables.

2. Students’ socio-economic status is measured by the PISA index of economic, social and cultural status (ESCS).

3. For North Macedonia and Romania, the variable on whether school covers climate change in the curriculum is not included in the model after accounting for socio-economic
status and other variables.

StatLink SisM https://stat.link/lv3dsm
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Annex B Results for countries and economies

Table B.3.24 4/ Likelihood of being an environmentally enthusiastic student, by student, school and parental

characteristics
Student has a Growth Mindset School covers climate change in the curriculum Parents are environmentally aware
(reference: does not have it) (reference: does not cover it it) (reference: they are not)
Before After After After
SIS | acaming o SS9 i o caming o ST cauming o caming o SO
economic |socio-economic™ o nd |socio-economicisocio-economic "o o T socio-economic|socio-economic) ™ o
status status other variables status status other variables status status other variables
£ Albania 136 (0.09) | 1.34 (0.09)| 1.19 (0.09)| 1.31 (0.17)| 1.27 (0.15)| 1.10 (0.13)| m m m m m m
§Argentina 1.51 (0.10)| 1.32 (0.09) | 1.08 (0.08)| 0.93 (0.16)| 0.96 (0.15)| 1.02 (0.16)| m m m m m m
& Baku (Azerbaijan) 113 (0.12)| 1.08 (0.11)| 0.97 (0.10)| 1.03 (0.11)| 1.02 (0.10)| 1.04 (0.10)| m m m m m m
Bosnia and Herzegovina 145 (0.10) | 1.37 (0.09) | 1.25 (0.09)| 1.33 (0.10)| 1.29 (0.09)| 1.24 (0.09)| m m m m m m
Brazil 224 (0.17)] 1.97 (0.16) | 1.53 (0.13)| 1.42 (0.26)| 1.27 (0.18)| 1.12 (0.12)| 2.37 (0.18)| 1.83 (0.15)| 1.53 (0.13)
Brunei Darussalam 2.27 (0.13)| 2.03 (0.13) | 1.53 (0.10) C C C C C C m m m m m m
Bulgaria 1.29 (0.09) | 1.18 (0.09)| 1.03 (0.08)| 1.10 (0.13)| 1.07 (0.10)| 1.04 (0.10)| m m m m m m
Croatia 1.57 (0.08) | 1.56 (0.08) | 1.41 (0.08)| 1.22 (0.12)| 1.22 (0.11)| 1.14 (0.09)| 2.07 (0.23)| 1.68 (0.19)| 1.45 (0.17)
Cyprus 1.40 (0.10)| 1.34 (0.09)| 1.22 (0.09)| 1.31 (0.14)| 1.22 (0.14)| 122 (0.15)| m m m m m m
Dominican Republic 1.26 (0.13)| 1.18 (0.13)| 097 (0.11)| 1.21 (0.25)| 1.22 (0.28)| 1.15 (0.29)| 2.02 (0.18)| 1.80 (0.17)| 1.68 (0.16)
Hong Kong (China) 133 (0.09) | 1.34 (0.09)| 1.34 (0.09)| ¢ c c c c ¢ | 1.37 (0.09)| 1.25 (0.09)| 1.21 (0.09)
Indonesia 135 (0.11)| 1.27 (0.11)| 1.18 (0.10)| 1.36 (0.17)| 1.25 (0.16)| 1.21 (0.15)| m m m m m m
Jordan 1.58 (0.10)| 1.50 (0.10) | 1.30 (0.09) | 1.46 (0.17)| 1.50 (0.19)| 1.20 (0.13)| m m m m m m
Kazakhstan 1.25 (0.05)| 1.22 (0.05)| 1.07 (0.05)| 1.00 (0.05)| 0.99 (0.05)| 1.00 (0.05)| m m m m m m
Kosovo 118 (0.11)| 1.09 (0.10)| 0.90 (0.09)| 1.11 (0.10)| 1.07 (0.09)| 0.98 (0.09)| m m m m m m
Lebanon 1.05 (0.10)| 1.00 (0.09)| 0.99 (0.09)| 0.87 (0.09)| 0.95 (0.10)| 1.00 (0.13)| m m m m m m
Macao (China) 139 (0.10)| 1.40 (0.10)| 1.38 (0.10)| m m m m m m 1.51 (0.10) | 1.31 (0.09) | 1.29 (0.10)
Malaysia 1.87 (0.12)| 1.72 (0.10) | 1.45 (0.09)| 0.92 (0.21)| 1.02 (0.20)| 1.07 (0.17)| m m m m m m
Malta 1.92 (0.16) | 1.84 (0.16) | 1.51 (0.14)| ¢ C C C C C 2.25 (0.21)| 1.89 (0.20) | 1.66 (0.19)
Moldova 1.82 (0.08)| 1.62 (0.08)| 1.28 (0.07)| 1.26 (0.11)| 1.23 (0.10)| 1.11 (0.09)| m m m m m m
Montenegro 1.19 (0.07)| 1.17 (0.07)| 1.07 (0.07)| 1.05 (0.06)| 1.00 (0.06)| 0.90 (0.06)| m m m m m m
Morocco 1.93 (0.21)| 1.88 (0.21)| 1.42 (0.18)| 0.94 (0.28)| 1.01 (0.32)| 1.10 (0.23)| m m m m m m
North Macedonia3 094 (0.08)| 091 (0.08)| 0.88 (0.08)| m m m m m m m m m m m m
Panama 102 (0.13)] 091 (0.12)| 0.77 (0.11)] 094 (0.16)| 0.86 (0.15)| 0.88 (0.16)| 2.11 (0.31)| 1.89 (0.29)| 1.69 (0.28)
Peru 1.89 (0.16) | 1.80 (0.16) | 1.47 (0.14) C C C C C C m m m m m m
Philippines 140 (0.11)] 1.26 (0.09)| 0.92 (0.07)| 1.14 (0.16)| 1.09 (0.13)| 0.98 (0.11)| m m m m m m
Romania3 149 (0.10)| 1.30 (0.09)| 1.08 (0.08)| m m m m m m m m m m m m
Saudi Arabia 1.42 (0.09)| 1.33 (0.09) | 1.11 (0.08)| 1.15 (0.15)| 1.14 (0.15)] 1.06 (0.13)| m m m m m m
Serbia 1.09 (0.07)| 1.08 (0.07)| 1.01 (0.06)| 0.84 (0.09)| 0.88 (0.09)| 0.91 (0.08)| m m m m m m
Singapore 1.82 (0.11)| 1.70 (0.11)| 1.52 (0.10) | 1.11 (0.13)| 1.17 (0.14)| 1.09 (0.14)| m m m m m m
Chinese Taipei 1.63 (0.09)| 1.61 (0.08) | 1.59 (0.08)| 1.25 (0.38)| 1.15 (0.32)| 1.02 (0.22)| m m m m m m
Thailand 183 (0.11)| 1.69 (0.10)| 1.36 (0.08) C d C d C C m m m m m m
Ukraine 156 (0.12)| 1.41 (0.10)| 1.20 (0.09) | 1.11 (0.17)| 1.06 (0.15)| 1.08 (0.15)| m m m m m m
United Arab Emirates m m m m m m m m m m m m m m m m m m
Uruguay 150 (0.14) | 1.43 (0.14)| 1.28 (0.12)| 0.89 (0.11)| 0.93 (0.10)| 0.97 (0.11)| m m m m m m
Viet Nam m m m m m m m m m m m m m m m m m m
Overall average 1.54 (0.01)| 1.45 (0.01)| 1.28 (0.01)| 1.13 (0.03)| 1.10 (0.03)| 1.08 (0.02) | 1.95 (0.06)| 1.60 (0.05)| 1.44 (0.04)

Note: Values that are statistically significant are indicated in bold.

*1n 2018, some regions in Spain conducted their high-stakes exams for tenth-grade students earlier in the year than in the past, which resulted in the testing period for these
exams coinciding with the end of the PISA testing window. Because of this overlap, a number of students were negatively disposed towards the PISA test and did not try their
best to demonstrate their proficiency. Although the data of only a minority of students show clear signs of lack of engagement (see PISA 2018 Results Volume I, Annex A9), the
comparability of PISA 2018 data for Spain with those from earlier PISA assessments cannot be fully ensured.

1. All regression models reported in this table use the same sample: students who had no missing data on any of the variables included in the analyses. For the countries
without parental characteristics data, parental variables are not accounted for in the model after accounting for socio-economic status and other variables.

2. Students' socio-economic status is measured by the PISA index of economic, social and cultural status (ESCS).

3. For North Macedonia and Romania, the variable on whether school covers climate change in the curriculum is notincluded in the model after accounting for socio-economic
status and other variables.

StatLink S https://stat.link/lv3dsm

118 © OECD 2022 » Are Students Ready to Take on Environmental Challenges?



Results for countries and economies Annex B

Table B.3.24 56 Likelihood of being an environmentally enthusiastic student, by student, school and parental

characteristics

Increased likelihood of being an environmentally enthusiastic student !

Parents save energy at home to protect the environment (reference:

parents do not do this)

Parents boycott products or companies for political, ethical or
environmental reasons (reference: parents do not do this)

§ Austr:':\Iia

O Austria
Belgium
Canada
Chile
Colombia
Costa Rica
Estonia
France
Germany
Greece
Hungary
Iceland
Ireland
Israel
Italy
Korea
Latvia
Lithuania
Mexico
Netherlands
New Zealand
Poland
Portugal

Scotland (United Kingdom)

Slovak Republic
Slovenia
Spain*
Switzerland
Tiirkiye

OECD average

Before accounting for
socio-economic status

0dds ratio
m m
m m
m m
m m
1.23 (0.13)
m m
m m
m m
m m
1.51 (0.44)
m m
m m
m m
1.33 0.17)
m m
1.22 (0.13)
1.27 0.11)
m m
m m
1.05 (0.13)
m m
m m
m m
1.74 (0.24)
m m
m m
m m
m m
m m
m m
1.34 (0.08)

After accounting for
socio-economic status

0dds ratio S.E.
m m
m m
m m
m m

1.18 (0.13)
m m
m m
m m
m m

136 (0.46)
m m
m m
m m

1.32 0.17)
m m

1.17 (0.13)

1.18 )
m m
m m

0.96 (0.12)
m m
m m
m m

1.59 (0.24)
m m
m m
m m
m m
m m
m m

1.25 (0.09)

After accounting for
socio-economic status
and other variables

0dds ratio
m m
m m
m m
m m
1.16 (0.13)
m m
m m
m m
m m
1.27 (0.44)
m m
m m
m m
1.26 (0.17)
m m
1.08 1
1.10 )
m
m m
0.88 0.11)
m m
m m
m m
1.34 (0.23)
m m
m m
m m
m m
m m
m m
1.16 (0.08)

Before accounting for
socio-economic status

0dds ratio
m m
m m
m m
m m
1.40 (0.13)
m m
m m
m m
m m
1.58 (0.17)
m m
m m
m m
1.38 (0.09)
m m
1.30 0.11)
1.37 (0.08)
m m
m m
1.09 (0.12)
m m
m m
m m
1.44 (0.12)
m m
m m
m m
m m
m m
m m
1.36 (0.05)

After accounting for
socio-economic status

0dds ratio S.E.
m m
m m
m m
m m

1.29 0.12)
m m
m m
m m
m m

1.29 (0.15)
m m
m m
m m

1.24 (0.08)
m m

1.20 (0.10)

1.22 (0.07)
m m
m m

1.05 (0.13)
m m
m m
m m

1.14 (0.09)
m m
m m
m m
m m
m m
m m

1.21 (0.04)

After accounting for
socio-economic status
and other variables

0dds ratio
m m
m m
m m
m m
1.27 0.13)
m m
m m
m m
m m
1.27 (0.15)
m m
m m
m m
1.16 (0.08)
m m
1.18 0.11)
1.10 (0.07)
m m
m m
1.10 (0.14)
m m
m m
m m
1.03 (0.09)
m m
m m
m m
m m
m m
m m
1.16 (0.04)

Note: Values that are statistically significant are indicated in bold.
*1n 2018, some regions in Spain conducted their high-stakes exams for tenth-grade students earlier in the year than in the past, which resulted in the testing period for these
exams coinciding with the end of the PISA testing window. Because of this overlap, a number of students were negatively disposed towards the PISA test and did not try their
best to demonstrate their proficiency. Although the data of only a minority of students show clear signs of lack of engagement (see PISA 2018 Results Volume I, Annex A9),
the comparability of PISA 2018 data for Spain with those from earlier PISA assessments cannot be fully ensured
1. All regression models reported in this table use the same sample: students who had no missing data on any of the variables included in the analyses. For the countries
without parental characteristics data, parental variables are not accounted for in the model after accounting for socio-economic status and other variables.

2. Students’ socio-economic status is measured by the PISA index of economic, social and cultural status (ESCS).
3. For North Macedonia and Romania, the variable on whether school covers climate change in the curriculum is not included in the model after accounting for socio-
economic status and other variables.
StatLink SiZM https://stat.link/lv3dsm
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Annex B Results for countries and economies

Table B.3.24(6/6) Likelihood of being an environmentally enthusiastic student, by student, school and parental

characteristics

Increased likelihood of being an environmentally enthusiastic student !

Parents save energy at home to protect the environment (reference:

parents do not do this)

Parents boycott products or companies for political, ethical or
environmental reasons (reference: parents do not do this)

Partners

Albania

Argentina

Baku (Azerbaijan)
Bosnia and Herzegovina
Brazil

Brunei Darussalam
Bulgaria

Croatia

Cyprus

Dominican Republic
Hong Kong (China)
Indonesia

Jordan

Kazakhstan
Kosovo

Lebanon

Macao (China)
Malaysia

Malta

Moldova
Montenegro
Morocco

North Macedonia3
Panama

Peru

Philippines
Romania3

Saudi Arabia
Serbia

Singapore

Chinese Taipei
Thailand

Ukraine

United Arab Emirates
Uruguay

Viet Nam

Overall average

Before accounting for
socio-economic status

0dds ratio
m m
m m
m m
m m
1.35 (0.21)
m m
m m
1.55 (0.18)
m m
1.54 (0.53)
1.37 (0.16)
m m
m m
m m
m m
m m
1.18 (0.16)
m m
0.99 (0.24)
m m
m m
m m
m m
2.83 (0.87)
m m
m m
m m
m m
m m
m m
m m
m m
m m
m m
m m
m m
1.44 (0.09)

After accounting for
socio-economic status

0dds ratio S.E.
m m
m m
m m
m m

1.25 (0.20)
m m
m m

1.40 (0.16)
m m

1.38 (0.47)

1.30 (0.15)
m m
m m
m m
m m
m m

1.14 (0.16)
m m

0.97 (0.23)
m m
m m
m m
m m

2.51 (0.74)
m m
m m
m m
m m
m m
m m
m m
m m
m m
m m
m m
m m

1.34 (0.08)

After accounting for
socio-economic status
and other variables

0dds ratio
m m
m m
m m
m m
1.20 (0.20)
m m
m m
1.27 (0.16)
m m
1.28 (0.44)
1.17 (0.14)
m m
m m
m m
m m
m m
1.04 (0.15)
m m
0.89 (0.23)
m m
m m
m m
m m
2.08 (0.63)
m m
m m
m m
m m
m m
m m
m m
m m
m m
m m
m m
m m
1.22 (0.07)

Before accounting for
socio-economic status

0dds ratio
m m
m m
m m
m m
1.57 0.14)
m m
m m
1.45 0.11)
m m
0.96 (0.16)
1.12 (0.08)
m m
m m
m m
m m
m m
1.16 (0.08)
m m
1.73 (0.18)
m m
m m
m m
m m
0.90 0.13)
m m
m m
m m
m m
m m
m m
m m
m m
m m
m m
m m
m m
1.32 (0.03)

After accounting for
socio-economic status

0dds ratio S.E.
m m
m m
m m
m m

1.28 0.11)
m m
m m

1.26 (0.09)
m m

0.99 (0.16)

1.06 (0.07)
m m
m m
m m
m m
m m

1.10 (0.08)
m m

1.62 0.17)
m m
m m
m m
m m

0.89 0.13)
m m
m m
m m
m m
m m
m m
m m
m m
m m
m m
m m
m m

1.19 (0.03)

After accounting for
socio-economic status
and other variables

0dds ratio
m m
m m
m m
m m
1.20 0.11)
m m
m m
1.18 (0.09)
m m
0.96 (0.15)
1.06 (0.08)
m m
m m
m m
m m
m m
1.05 (0.08)
m m
1.60 0.17)
m m
m m
m m
m m
0.87 (0.13)
m m
m m
m m
m m
m m
m m
m m
m m
m m
m m
m m
m m
1.14 (0.03)

Note: Values that are statistically significant are indicated in bold.
*1n 2018, some regions in Spain conducted their high-stakes exams for tenth-grade students earlier in the year than in the past, which resulted in the testing period for these
exams coinciding with the end of the PISA testing window. Because of this overlap, a number of students were negatively disposed towards the PISA test and did not try their
best to demonstrate their proficiency. Although the data of only a minority of students show clear signs of lack of engagement (see PISA 2018 Results Volume I, Annex A9),
the comparability of PISA 2018 data for Spain with those from earlier PISA assessments cannot be fully ensured.
1. All regression models reported in this table use the same sample: students who had no missing data on any of the variables included in the analyses. For the countries
without parental characteristics data, parental variables are not accounted for in the model after accounting for socio-economic status and other variables

2. Students' socio-economic status is measured by the PISA index of economic, social and cultural status (ESCS).
3. For North Macedonia and Romania, the variable on whether school covers climate change in the curriculum is not included in the model after accounting for socio-
economic status and other variables.
StatLink Si=™ https://stat.link/lv3dsm
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Results for countries and economies Annex B

Table B.4.1111/4] Students reducing the energy they use at home to protect the environment, by student environmental
attitudes and proficiency in science

Increased likelihood of students reducing the energy they use at home to protect the environment!

Environmental awareness? Self-efficacy in environmental understanding? Environmental sense-of-purpose*

‘ Aftgr . « Aftgr Aftgr
accoBuenftoi:IZ for accgl?ntt?r:g for 2;5?;':::\:]&&1 accolilenftoigz for accqﬁnt?r:g for :;‘\:/?r‘:?r:\trl:gnftzrl acco?;ftoiaz for accgl{l\rfltt?rrmg for :;fl?rl:?mtrlrr\]gnft(;
other variables enqunmental attitudes other variables enqunmental attitudes other variables enqunmental attitudes

attitudes and student attitudes and student attitudes and student

characteristics characteristics characteristics

S Australia 1.59 (0.09)| 1.10 (0.08)| 1.08 (0.08)| 1.67 (0.08) | 1.41 (0.08) | 1.44 (0.08)| 2.77 (0.16) | 2.59 (0.15) | 2.46 (0.15)
O Austria 1.48 (0.11)| 115 (0.10)| 1.06 (0.10)| 1.35 (0.08) | 1.16 (0.08)| 1.18 (0.09) | 2.52 (0.19) | 2.41 (0.19)| 2.30 (0.18)
Canada 1.58 (0.09) | 1.19 (0.07)| 1.16 (0.08)| 1.59 (0.07) | 1.40 (0.07)| 1.42 (0.07)| 2.44 (0.12) | 2.31 (0.11)| 2.17 (0.11)
Chile 145 (0.11)| 1.27 (0.11)| 1.40 (0.12)| 1.41 (0.12)| 1.24 (0.12)| 1.30 (0.12)| 1.85 (0.16) | 1.73 (0.15) | 1.77 (0.16)
Colombia 1.37 (0.13)| 1.20 (0.12)| 1.17 (0.11)| 1.43 (0.12) | 1.28 (0.12)| 1.25 (0.12)| 1.85 (0.20) | 1.72 (0.19) | 1.66 (0.18)
Costa Rica 146 (0.13)| 1.28 (0.11)| 1.39 (0.13)| 1.46 (0.11)| 1.31 (0.10)| 1.34 (0.09)| 2.01 (0.24) | 1.89 (0.23)| 1.82 (0.23)
Estonia 149 (0.13)| 1.21 (0.12)| 1.20 (0.12)| 1.32 (0.10) | 1.13 (0.10)| 1.12 (0.10) | 2.16 (0.14) | 2.06 (0.14)| 1.99 (0.14)
France 1.66 (0.11)| 1.24 (0.10)| 1.23 (0.11)| 1.51 (0.08) | 1.20 (0.08) | 1.17 (0.08)| 3.04 (0.23)| 2.83 (0.23)| 2.78 (0.23)
Germany 1.77 (0.20)| 1.28 (0.17)| 1.22 (0.17)| 1.36 (0.09) | 1.12 (0.08)| 1.15 (0.08)| 2.89 (0.20) | 2.73 (0.20) | 2.55 (0.20)
Greece 1.18 (0.08)| 1.00 (0.07)| 1.03 (0.08)| 1.36 (0.08)| 1.31 (0.08)| 1.31 (0.08)| 1.75 (0.12)| 1.70 (0.12)| 1.73 (0.12)
Hungary 1.74 (0.14)| 1.38 (0.13)| 1.29 (0.13)| 1.60 (0.11)| 1.29 (0.11)| 1.28 (0.11)| 2.56 (0.22) | 2.30 (0.22)| 2.15 (0.20)
Iceland 1.09 (0.11)| 089 (0.10)| 0.92 (0.11)| 113 (0.10)| 1.09 (0.11)| 1.12 (0.11)| 1.78 (0.15)| 1.80 (0.16) | 1.71 (0.17)
Ireland 1.81 (0.17)| 119 (0.14)| 1.15 (0.14)| 1.82 (0.14)| 1.48 (0.13)| 1.51 (0.13)| 2.70 (0.20) | 2.48 (0.20) | 2.34 (0.19)
Italy 1.25 (0.09)| 1.01 (0.08)| 1.06 (0.09)| 1.34 (0.08) | 1.23 (0.08)| 1.26 (0.08)| 1.96 (0.13)| 1.90 (0.13)| 1.92 (0.13)
Korea 1.60 (0.16) | 1.27 (0.13)| 1.29 (0.14)| 1.43 (0.12)| 1.19 (0.11)| 1.19 (0.11)| 3.04 (0.28) | 2.87 (0.27)| 2.79 (0.27)
Latvia 1.27 (0.08) | 1.07 (0.07)| 1.07 (0.08)| 1.33 (0.09) | 1.21 (0.08)| 1.22 (0.08)| 1.79 (0.12)| 1.72 (0.12)| 1.68 (0.12)
Lithuania 1.24 (0.09)| 1.04 (0.09)| 1.06 (0.10)| 1.40 (0.08)| 1.36 (0.09)| 1.40 (0.09)| 1.31 (0.11)| 1.25 (0.11)| 1.20 (0.10)
Mexico 1.67 (0.13)| 1.49 (0.12)| 1.43 (0.12)| 1.32 (0.12)| 1.14 (0.11)| 1.14 (0.11)| 1.94 (0.24) | 1.79 (0.22)| 1.68 (0.21)
New Zealand 1.68 (0.13)| 1.37 (0.11)| 1.36 (0.11)| 1.37 (0.08) | 1.10 (0.07)| 1.11 (0.07) | 2.63 (0.18) | 2.46 (0.17)| 2.28 (0.16)
Poland 1.34 (0.09)| 1.17 (0.09)| 1.20 (0.09) | 1.25 (0.08)| 1.08 (0.07)| 1.11 (0.08)| 2.53 (0.19) | 2.46 (0.18)| 2.43 (0.18)
Portugal 1.75 (0.18)| 1.41 (0.17)| 1.45 (0.17)| 1.61 (0.12) | 1.40 (0.13)| 1.43 (0.14) | 1.97 (0.26) | 1.71 (0.24)| 1.66 (0.23)
Scotland (United Kingdom) | 1.74 (0.18) | 1.26 (0.14)| 1.27 (0.15)| 1.55 (0.14)| 1.22 (0.12)| 1.25 (0.13)| 3.00 (0.24) | 2.78 (0.23)| 2.61 (0.22)
Slovak Republic 1.22 (0.09) | 1.02 (0.08)| 1.00 (0.08)| 1.32 (0.09) | 1.21 (0.09)| 1.21 (0.09)| 1.96 (0.13)| 1.90 (0.13)| 1.85 (0.12)
Slovenia 1.73 (0.15)| 1.52 (0.14)| 1.46 (0.14)| 1.35 (0.10)| 1.11 (0.10)| 1.08 (0.10)| 1.81 (0.14) | 1.64 (0.14)| 1.60 (0.13)
Spain* 1.66 (0.08) | 1.23 (0.07)| 1.21 (0.07)| 1.56 (0.05) | 1.34 (0.05)| 1.33 (0.05)| 2.97 (0.15)| 2.74 (0.14)| 2.70 (0.14)
Switzerland 146 (0.13)| 112 (0.11)| 1.06 (0.11)| 1.40 (0.12)| 1.27 (0.11)| 1.30 (0.11)| 2.41 (0.18)| 2.31 (0.18)| 2.16 (0.18)
Tiirkiye 1.61 (0.16) | 1.26 (0.13)| 1.22 (0.13)| 1.47 (0.11)| 1.26 (0.09) | 1.25 (0.10) | 2.56 (0.22) | 2.37 (0.21)| 2.25 (0.20)
OECD average 1.52 (0.02)| 1.21 (0.02)| 1.20 (0.02) | 1.43 (0.02) | 1.24 (0.02)| 1.25 (0.02) | 2.30 (0.04)| 2.16 (0.03)| 2.08 (0.03)

Note: Values that are statistically significant are marked in bold.

*1n 2018, some regions in Spain conducted their high-stakes exams for tenth-grade students earlier in the year than in the past, which resulted in the testing period for these
exams coinciding with the end of the PISA testing window. Because of this overlap, a number of students were negatively disposed towards the PISA test and did not try their
best to demonstrate their proficiency. Although the data of only a minority of students show clear signs of lack of engagement (see PISA 2018 Results Volume I, Annex A9), the
comparability of PISA 2018 data for Spain with those from earlier PISA assessments cannot be fully ensured.

1. All regression models reported in this table use the same sample: students who had no missing data on any of the variables included in the analyses.

2. Results come from three logistic regression models in which the outcome variable is whether a student responded Yes (response value = 1) or No (response value = 0) to
the statement I reduce the energy I use at home to protect the environment”. The first model includes only student awareness of climate change and global warming as a
predictor. The second model includes all three environmental attitudes as predictors. The third model includes also the following variables: a dummy variable for whether the
student scored above the baseline Level 2 in science (plausible values), student socio-economic status (value in the PISA index of economic, social and cultural status [ESCS])
and student gender (girl=1, boy=0).

3. Same as above, but in this case the first model includes only student self-efficacy regarding climate change (i.e. student can explain how carbon-dioxide emissions affect
global climate change) as a predictor.

4. Same as above, but in this case the first model includes only student sense-of-purpose regarding environmental issues (i.e. student reported that looking after the global
environment is important to them) as a predictor.

5. Same as above, but in this case the first model includes two dummy variables indicating a student proficiency level in science: whether she/he scored in science at Levels 2,
3or 4 (response value = 1, otherwise=0) and whether she/he scored at Levels 5 or 6 (response value = 1, 0 otherwise).
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Annex B Results for countries and economies

Table B.4.11 /41 Students reducing the energy they use at home to protect the environment, by student environmental
attitudes and proficiency in science

Increased likelihood of students reducing the energy they use at home to protect the environment!

Environmental awareness? Self-efficacy in environmental understanding3 Environmental sense-of-purpose*
After After After

Before accotll\ r]:tt?r:g for 2;51?;?1?7?3:;1 Before accotlj\r?t?r:g for Z;f/?r%?]tmgnm Before accotlj\ rf1tt|er:g for :;fl?rl'cl)l:ltrlr?gnftzrl

:tctfgrc:r?gbﬁg; envirqnmental attitudes gftfs:\r/‘;:'?gbflzz envirqnmental attitudes stctf::j\r/]:r?gbflzl; envirqnmental attitudes

attitudes and student attitudes and student attitudes and student

characteristics characteristics characteristics
g Albania 130 (0.11) | 1.09 (0.11) | 1.08 (0.11) | 1.37 (0.12) | 1.27 (0.13)| 1.26 (0.13) | 1.60 (0.19) | 1.48 (0.18) | 1.44 (0.18)
§ Argentina 132 (0.09) | 113 (0.08) | 1.09 (0.08) | 1.44 (0.09) | 1.30 (0.09)| 1.27 (0.09) | 1.93 (0.16) | 1.82 (0.15)| 1.75 (0.15)
& Baku (Azerbaijan) 117 (0.10) | 1.09 (0.09) | 1.10 (0.10) | 1.16 (0.11) | 1.10 (0.10) | 1.11 (0.11) | 1.47 (0.13) | 1.44 (0.13) | 1.44 (0.13)
Bosnia and Herzegovina 1.18 (0.09) | 1.05 (0.09)| 1.03 (0.09) | 1.32 (0.08) | 1.25 (0.08) | 1.24 (0.08) | 1.46 (0.10) | 1.41 (0.10) | 1.40 (0.10)
Brazil 1.31 (0.08) | 1.08 (0.07) | 1.18 (0.09) | 1.37 (0.08) | 1.23 (0.07) | 1.27 (0.08) | 2.40 (0.19) | 2.29 (0.18)| 2.26 (0.18)
Brunei Darussalam 0.99 (0.06) | 0.89 (0.07)| 095 (0.07)| 1.05 (0.06)| 097 (0.07)| 1.03 (0.08) | 1.98 (0.13) | 2.04 (0.14) | 2.05 (0.15)
Bulgaria 117 (0.10) | 1.06 (0.10) | 1.13 (0.11) | 1.21 (0.08) | 1.16 (0.09) | 1.18 (0.09) | 1.24 (0.11) | 1.19 (0.12) | 1.21 (0.12)
Croatia 1.40 (0.10)| 115 (0.09) | 111 (0.09) | 1.41 (0.08) | 1.23 (0.07) | 1.19 (0.07) | 2.32 (0.16) | 2.22 (0.16) | 2.19 (0.16)
Cyprus 130 (0.11) | 118 (0.11) | 116 (0.11) | 1.21  (0.09) | 1.09 (0.09)| 1.07 (0.09) | 1.71 (0.17) | 1.65 (0.16) | 1.66 (0.17)
Dominican Republic 0.94 (0.10) | 0.81 (0.10) | 0.84 (0.11) | 1.33 (0.17) | 1.40 (0.20) | 1.49 (0.21) | 1.22 (0.21)| 1.20 (0.21)| 125 (0.23)
Hong Kong (China) 172 (0.19) | 1.33 (0.16) | 1.29 (0.16) | 1.50 (0.13) | 1.26 (0.12) | 1.24 (0.12) | 3.49 (0.30) | 3.34 (0.29) | 3.30 (0.29)
Indonesia 1.62 (0.12) | 1.60 (0.12) | 1.43 (0.11) | 1.06 (0.09) | 0.94 (0.08)| 095 (0.09) | 1.46 (0.17)| 1.37 (0.17)| 1.33 (0.16)
Jordan 114 (0.10) | 1.03 (0.09) | 1.08 (0.11) | 111 (0.09) | 1.03 (0.09) | 1.04 (0.10) | 1.48 (0.12) | 1.46 (0.12) | 1.49 (0.13)
Kazakhstan 1.27 (0.06) | 1.21 (0.07) | 1.28 (0.07) | 0.98 (0.05) | 0.90 (0.05 | 095 (0.05) | 1.91 (0.09) | 1.88 (0.09) | 1.88 (0.10)
Kosovo 1.47 (0.14) | 1.28 (0.14) | 1.24 (0.14) | 1.36 (0.15) | 1.21 (0.14) | 117 (0.14) | 1.92 (0.20) | 1.77 (0.20) | 1.74 (0.20)
Lebanon 0.78 (0.07)| 0.75 (0.07)| 0.78 (0.08) | 0.98 (0.07)| 1.04 (0.08)| 1.06 (0.08)| 1.05 (0.10)| 1.12 (0.10)| 1.14 (0.10)
Macao (China) 140 (0.16) | 1.33 (0.17) | 1.33 (0.17) | 1.03 (0.09) | 094 (0.09) | 0.91 (0.09) | 2.60 (0.30) | 2.55 (0.30) | 2.51 (0.30)
Malaysia 1.52 (0.10) | 1.30 (0.09) | 1.20 (0.09) | 1.45 (0.09) | 1.22 (0.08)| 1.15 (0.08) | 1.82 (0.14) | 1.67 (0.13)| 1.62 (0.13)
Malta 199 (0.24)| 142 (0.20) | 1.33 (0.19) | 1.54 (0.16) | 1.13 (0.15) | 1.08 (0.15) | 2.93 (0.37) | 2.60 (0.34) | 2.52 (0.33)
Moldova 1.31 (0.09) | 1.17 (0.09) | 1.21 (0.09) | 1.22 (0.08) | 1.10 (0.07)| 1.13 (0.08) | 1.85 (0.14)| 1.78 (0.14) | 1.82 (0.15)
Montenegro 1.16 (0.08) | 1.00 (0.08) | 1.05 (0.08) | 1.36 (0.08) | 1.30 (0.08) | 1.34 (0.08) | 1.52 (0.11) | 1.46 (0.11) | 1.49 (0.11)
Morocco 1.24 (0.10) | 1.10 (0.09) | 111 (0.10) | 1.33 (0.12) | 1.26 (0.11)| 1.26 (0.12) | 1.45 (0.15) | 1.39 (0.14) | 1.42 (0.15)
North Macedonia 134 (0.08) | 1.15 (0.08) | 1.13 (0.08) | 1.46 (0.09) | 1.36 (0.09) | 1.36 (0.09) | 1.71 (0.17) | 1.57 (0.16) | 1.49 (0.15)
Panama 145 (0.20) | 1.34 (0.19) | 1.34 (0.19) | 1.26 (0.15) | 1.13 (0.14) | 1.14 (0.15) | 1.59 (0.19) | 1.50 (0.18) | 1.50 (0.19)
Peru 148 (0.18)| 120 (0.16) | 1.18 (0.16) | 1.63 (0.17) | 1.47 (0.16) | 1.44 (0.16) | 2.26 (0.39) | 2.11 (0.36) | 2.01 (0.35)
Philippines 155 (0.12)| 1.29 (0.11) | 1.23 (0.11) | 1.51 (0.70) | 1.30 (0.09) | 1.28 (0.09) | 1.74 (0.13)| 1.55 (0.13) | 1.51 (0.13)
Romania 1.22 (0.08)| 1.04 (0.08) | 1.15 (0.09) | 1.43 (0.10) | 1.37 (0.10) | 1.45 (0.11) | 1.78 (0.14) | 1.72 (0.13) | 1.83 (0.15)
Saudi Arabia 130 (0.11) | 117 (011 | 117 (0.11)| 1.33 (0.10) | 1.20 (0.09) | 1.19 (0.09) | 1.64 (0.11)| 1.56 (0.11) | 1.56 (0.11)
Serbia 0.97 (0.07)| 0.81 (0.06) | 0.82 (0.07) | 1.30 (0.08) | 1.30 (0.08) | 1.33 (0.08) | 1.54 (0.10) | 1.52 (0.09) | 1.52 (0.09)
Singapore 171 (0.19)| 135 (0.17) | 1.32 (0.17) | 1.55 (0.14) | 1.29 (0.12) | 1.26 (0.12) | 2.89 (0.24) | 2.77 (0.24) | 2.68 (0.23)
Chinese Taipei 138 (0.12)| 110 (0.10) | 1.10 (0.10) | 1.40 (0.11) | 1.25 (0.10) | 1.25 (0.10) | 2.50 (0.22) | 2.38 (0.21) | 2.35 (0.21)
Thailand 1.85 (0.13)| 1.48 (0.12) | 1.25 (0.11) | 1.66 (0.14) | 1.36 (0.13) | 1.19 (0.11) | 2.24 (0.23) | 1.94 (0.20) | 1.79 (0.19)
Ukraine 1.22 (0.08)| 1.05 (0.07) | 1.00 (0.07)| 1.22 (0.06) | 1.10 (0.06) | 1.06 (0.06) | 2.02 (0.12) | 1.98 (0.12) | 1.96 (0.12)

United Arab Emirates m m m m m m m m m m m m m m m m m m
Uruguay 146 (0.13)| 1.24 (0.11) | 1.23 (0.11) | 1.49 (0.13)| 1.33 (0.12) | 1.33 (0.13) | 1.88 (0.19) | 1.75 (0.18) | 1.72 (0.17)

Viet Nam m m m m m m m m m m m m m m m m m m
OECD average 142 (0.02)| 1.18 (0.01) | 1.17 (0.01) | 1.37 (0.01)| 1.22 (0.01) | 1.22 (0.01) | 2.08 (0.02) | 1.97 (0.02) | 1.92 (0.02)

Note: Values that are statistically significant are marked in bold.

*1n 2018, some regions in Spain conducted their high-stakes exams for tenth-grade students earlier in the year than in the past, which resulted in the testing period for these exams
coinciding with the end of the PISA testing window. Because of this overlap, a number of students were negatively disposed towards the PISA test and did not try their best to demonstrate
their proficiency. Although the data of only a minority of students show clear signs of lack of engagement (see PISA 2018 Results Volume 1, Annex A9), the comparability of PISA 2018 data
for Spain with those from earlier PISA assessments cannot be fully ensured.

1. All regression models reported in this table use the same sample: students who had no missing data on any of the variables included in the analyses.

2. Results come from three logistic regression models in which the outcome variable is whether a student responded Yes (response value = 1) or No (response value = 0) to the statement
“I reduce the energy I use at home to protect the environment”. The first model includes only student awareness of climate change and global warming as a predictor. The second model
includes all three environmental attitudes as predictors. The third model includes also the following variables: a dummy variable for whether the student scored above the baseline Level
2 in science (plausible values), student socio-economic status (value in the PISA index of economic, social and cultural status [ESCS]) and student gender (girl=1, boy=0).

3. Same as above, but in this case the first model includes only student self-efficacy regarding climate change (i.e. student can explain how carbon-dioxide emissions affect global climate
change) as a predictor.

4. Same as above, but in this case the first model includes only student sense-of-purpose regarding environmental issues (i.e. student reported that looking after the global environment
is important to them) as a predictor.

5. Same as above, but in this case the first model includes two dummy variables indicating a student proficiency level in science: whether she/he scored in science at Levels 2, 3 or 4
(response value = 1, otherwise=0) and whether she/he scored at Levels 5 or 6 (response value = 1, 0 otherwise).

StatLink S https://stat.link/7tj8pn
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Results for countries and economies Annex B

Table B.4.113/4] Students reducing the energy they use at home to protect the environment, by student environmental
attitudes and proficiency in science

Increased likelihood of students reducing the energy they use at home to protect the environment!

Students who score at Levels 2, 3 and 4 in science® Students who score at Level 5 and Level 6 in science®
After accounting After accounting
Before accounting for | After accounting for | for environmental | Before accounting for | After accounting for | for environmental
other variables  |environmental attitudes attitudes and student othervariables  environmental attitudes attitudes and student
characteristics characteristics
0dds ratio S.E. 0dds ratio S.E. 0dds ratio S.E. 0dds ratio S.E. 0dds ratio S.E. 0dds ratio S.E.

5 Australia 1.14 (0.10) 0.93 (0.09) 0.90 (0.09) 1.56 (0.21) 1.08 (0.15) 1.05 (0.15)
O Austria 1.51 (0.12) 127 (0.11) 1.24 0.11) 2.22 (0.36) 1.58 (0.28) 1.56 (0.28)
Canada 1.12 0.11) 0.93 (0.10) 0.90 (0.10) 1.64 (0.21) 1.19 (0.16) 1.16 (0.16)
Chile 0.89 (0.10) 0.74 (0.09) 0.79 (0.10) 117 (0.55) 0.83 (0.39) 1.00 (0.49)
Colombia 1.20 (0.10) 1.06 (0.08) 1.04 (0.08) 2.19 (1.96) 1.81 (1.59) 1.68 (1.45)

Costa Rica 1.05 (0.11) 0.89 (0.09) 1.00 (0.11) C C C C C C
Estonia 1.00 (0.15) 0.85 (0.13) 0.84 (0.13) 1.87 (0.36) 1.40 (0.29) 1.39 (0.29)
France 1.26 (0.15) 0.97 (0.14) 0.97 (0.15) 3.25 (0.77) 21 (0.56) 2.16 (0.59)
Germany 1.57 (0.21) 1.27 (0.19) 1.22 (0.19) 2.24 (0.39) 1.57 (0.30) 1.55 (0.33)
Greece 1.00 (0.09) 0.89 (0.08) 0.88 (0.09) 1.69 (0.61) 1.35 (0.49) 133 (0.49)
Hungary 1.60 (0.12) 1.27 0.11) 1.26 (0.12) 2.70 (0.50) 1.86 (0.35) 1.86 (0.39)
Iceland 0.97 (0.10) 0.88 (0.10) 0.82 (0.10) 1.03 (0.40) 0.85 (0.34) 0.83 (0.34)
Ireland 1.46 (0.14) 117 (0.13) 113 (0.12) 2.12 (0.39) 135 (0.29) 136 (0.28)
Italy 0.85 (0.08) 0.72 (0.07) 0.70 (0.07) 1.42 (0.31) 1.10 (0.24) 1.06 (0.23)
Korea 1.18 (0.12) 0.97 0.11) 0.95 (0.11) 1.06 (0.14) 0.82 (0.12) 0.81 (0.13)
Latvia 0.98 (0.09) 0.84 (0.08) 0.81 (0.08) 1.81 (0.54) 1.37 (0.40) 1.28 (0.38)
Lithuania 0.90 (0.07) 0.81 (0.07) 0.79 (0.07) 1.11 (0.22) 0.89 (0.18) 0.91 (0.18)

Mexico 1.33 (0.13) 1.15 (0.12) 1.18 (0.12) C C C C C d
New Zealand 1.22 (0.13) 1.03 (0.12) 0.98 0.11) 1.80 (0.23) 1.35 (0.19) 1.33 (0.19)
Poland 1.09 (0.13) 091 (0.11) 0.92 (0.11) 1.30 (0.22) 0.97 (0.18) 1.02 (0.20)
Portugal 1.16 (0.13) 0.91 (0.11) 0.91 0.11) 1.54 (0.32) 1.02 (0.22) 1.04 (0.22)
Scotland (United Kingdom) 1.39 0.21) 113 (0.16) 1.15 0.17) 211 (0.45) 1.36 (0.32) 1.47 (0.36)
Slovak Republic 1.07 (0.11) 0.95 (0.11) 0.90 (0.11) 1.54 (0.36) 118 (0.29) 1.08 (0.26)
Slovenia 1.34 (0.18) 1.08 (0.16) 1.09 (0.16) 2.87 (0.66) 2.00 (0.49) 2.05 (0.51)
Spain* 1.24 (0.11) 1.01 (0.10) 1.01 0.11) 2.01 (0.35) 138 (0.23) 138 (0.24)
Switzerland 1.36 0.17) 1 (0.15) 1.07 (0.15) 2.39 (0.55) 1.62 (0.40) 1.58 (0.42)
Tiirkiye 1.29 0.17) 1.06 (0.14) 1.12 (0.15) 1.97 (0.80) 1.42 (0.58) 1.79 (0.76)
OECD average 1.19 (0.03) 0.99 (0.02) 0.98 (0.02) 1.87 (0.12) 134 (0.09) 1.35 (0.09)

Note: Values that are statistically significant are marked in bold.

*1n 2018, some regions in Spain conducted their high-stakes exams for tenth-grade students earlier in the year than in the past, which resulted in the testing period for these
exams coinciding with the end of the PISA testing window. Because of this overlap, a number of students were negatively disposed towards the PISA test and did not try their
best to demonstrate their proficiency. Although the data of only a minority of students show clear signs of lack of engagement (see PISA 2018 Results Volume I, Annex A9),
the comparability of PISA 2018 data for Spain with those from earlier PISA assessments cannot be fully ensured

1. All regression models reported in this table use the same sample: students who had no missing data on any of the variables included in the analyses.

2. Results come from three logistic regression models in which the outcome variable is whether a student responded Yes (response value = 1) or No (response value = 0) to
the statement "I reduce the energy [ use at home to protect the environment”. The first model includes only student awareness of climate change and global warming as a
predictor. The second model includes all three environmental attitudes as predictors. The third model includes also the following variables: a dummy variable for whether the
student scored above the baseline Level 2 in science (plausible values), student socio-economic status (value in the PISA index of economic, social and cultural status [ESCS])
and student gender (girl=1, boy=0).

3. Same as above, but in this case the first model includes only student self-efficacy regarding climate change (i.e. student can explain how carbon-dioxide emissions affect
global climate change) as a predictor.

4. Same as above, but in this case the first model includes only student sense-of-purpose regarding environmental issues (i.e. student reported that looking after the global
environment is important to them) as a predictor.

5. Same as above, but in this case the first model includes two dummy variables indicating a student proficiency level in science: whether she/he scored in science at Levels 2,
3or 4 (response value = 1, otherwise=0) and whether she/he scored at Levels 5 or 6 (response value = 1, 0 otherwise).
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Annex B Results for countries and economies

Table B.4.11 44 Students reducing the energy they use at home to protect the environment, by student environmental
attitudes and proficiency in science

Increased likelihood of students reducing the energy they use at home to protect the environment!

Students who score at Levels 2, 3 and 4 in science> Students who score at Level 5 and Level 6 in science®
After accounting After accounting
Before accounting for | After accounting for for environmental Before accounting for | After accounting for for environmental
other variables environmental attitudes| attitudes and student other variables environmental attitudes| attitudes and student
characteristics characteristics
0dds ratio S.E. 0dds ratio S.E. 0dds ratio S.E. 0dds ratio S.E. 0dds ratio S.E. 0dds ratio S.E.
£ Albania 1.20 (0.11) 111 0.11) 1.19 (0.11) C C C C C C
{.:_- Argentina 1.34 (0.11) 117 (0.10) 1.18 (0.11) 2.23 (1.18) 1.73 (0.94) 1.77 (0.94)
& Baku (Azerbaijan) 0.97 (0.09) 0.93 (0.09) 0.93 (0.09) C C C C C C
Bosnia and Herzegovina 1.21 (0.08) 1.12 (0.09) 1.13 (0.09) m m m m m m
Brazil 1.00 (0.07) 0.82 (0.07) 0.87 (0.07) 1.08 (0.30) 0.79 (0.22) 0.93 (0.27)
Brunei Darussalam 0.83 (0.06) 0.77 (0.07) 0.77 (0.07) 0.90 (0.22) 0.77 (0.19) 0.76 (0.19)
Bulgaria 0.85 (0.09) 0.79 (0.09) 0.79 (0.10) 1.12 (0.36) 0.96 (0.31) 0.97 (0.33)
Croatia 1.31 (0.13) 114 (0.12) 1.14 (0.12) 2.19 (0.54) 1.69 (0.41) 1.70 (0.42)
Cyprus 1.12 (0.09) 1.00 (0.09) 0.97 (0.09) 133 (0.42) 1.07 (0.35) 1.00 (0.33)
Dominican Republic 0.71 (0.13) 0.65 0.13) 0.64 (0.13) m m m m m m
Hong Kong (China) 1.33 (0.16) 1.08 (0.14) 1.08 (0.15) 1.72 (0.35) 1.31 (0.26) 133 (0.28)
Indonesia 1.69 (0.19) 1.51 (0.18) 1.47 (0.18) C C C C C C
Jordan 1.03 (0.09) 0.98 (0.09) 0.99 (0.09) 0.86 (0.72) 0.77 (0.64) 0.78 (0.65)
Kazakhstan 0.74 (0.04) 0.70 (0.04) 0.69 (0.04) 0.69 (0.34) 0.61 (0.29) 0.58 (0.28)
Kosovo 1.35 (0.17) 117 (0.15) 1.14 (0.15) m m m m m m
Lebanon 0.81 (0.08) 0.85 (0.09) 0.83 (0.09) 1.14 (0.83) 1.22 (0.89) 117 (0.86)
Macao (China) 0.96 (0.21) 0.85 (0.20) 0.85 (0.20) 1.43 (0.37) 1.23 (0.34) 1.23 (0.34)
Malaysia 1.58 (0.13) 1.34 (0.12) 1.32 0.12) 3.51 (2.20) 2.88 (1.77) 2.76 (1.74)
Malta 1.51 (0.18) 1.18 (0.16) 1.18 (0.16) 2.47 (0.94) 1.70 (0.70) 1.76 (0.75)
Moldova 1.00 (0.08) 0.87 (0.07) 0.89 (0.08) 1.28 (0.79) 1.07 (0.74) 1.1 (0.77)
Montenegro 0.94 (0.08) 0.85 (0.07) 0.87 (0.08) d C C C d C
Morocco 1.08 (0.15) 0.95 (0.15) 0.94 (0.15) m m m m m m
North Macedonia 1.19 (0.09) 1.02 (0.08) 1.01 (0.08) 2.52 (3.16) 1.86 (2.39) 1.87 (2.42)
Panama 1.08 (0.15) 0.95 (0.13) 0.93 (0.13) C C C C C C
Peru 1.36 0.17) 1.15 (0.15) 1.20 0.17) C C C C C C
Philippines 1.38 (0.15) 1.15 (0.13) 1.05 0.12) C C C C C C
Romania 0.86 (0.06) 0.70 (0.06) 0.71 (0.06) 1.00 (0.53) 0.64 (0.34) 0.66 (0.35)
Saudi Arabia 1.06 (0.09) 0.96 (0.08) 0.93 (0.08) C C C C C C
Serbia 1.01 (0.08) 0.97 (0.08) 1.00 (0.08) 0.92 (0.25) 0.82 (0.22) 0.87 (0.24)
Singapore 1.41 (0.20) 1.18 (0.18) 1.19 (0.18) 1.77 (0.25) 136 (0.21) 1.43 (0.24)
Chinese Taipei 1.18 (0.16) 1.05 (0.15) 1.09 (0.16) 1.40 (0.25) 117 (0.21) 1.29 (0.24)
Thailand 2.12 (0.19) 1.77 (0.18) 1.60 (0.16) 5.09 (5.62) 372 (4.13) 2.68 (3.08)
Ukraine 1.23 (0.12) 1.15 (0.12) 1.12 (0.12) 1.75 (0.35) 1.54 (0.33) 1.47 (0.31)
United Arab Emirates m m m m m m m m m m m m
Uruguay 1.19 (0.11) 1.04 (0.10) 1.05 (0.11) 2.57 (1.70) 1.96 (1.29) 2.03 (1.35)
Viet Nam m m m m m m m m m m m m
OECD average 1.18 (0.02) 1.01 (0.02) 1.00 (0.02) 1.82 (0.17) 1.37 (0.13) 1.36 (0.12)

Note: Values that are statistically significant are marked in bold.

*In 2018, some regions in Spain conducted their high-stakes exams for tenth-grade students earlier in the year than in the past, which resulted in the testing period for these
exams coinciding with the end of the PISA testing window. Because of this overlap, a number of students were negatively disposed towards the PISA test and did not try their
best to demonstrate their proficiency. Although the data of only a minority of students show clear signs of lack of engagement (see PISA 2018 Results Volume I, Annex A9), the
comparability of PISA 2018 data for Spain with those from earlier PISA assessments cannot be fully ensured.

1. All regression models reported in this table use the same sample: students who had no missing data on any of the variables included in the analyses.

2. Results come from three logistic regression models in which the outcome variable is whether a student responded Yes (response value = 1) or No (response value = 0) to the
statement "I reduce the energy I use at home to protect the environment”. The first model includes only student awareness of climate change and global warming as a predictor.
The second model includes all three environmental attitudes as predictors. The third model includes also the following variables: a dummy variable for whether the student scored
above the baseline Level 2 in science (plausible values), student socio-economic status (value in the PISA index of economic, social and cultural status [ESCS]) and student gender
(girl=1, boy=0).

3. Same as above, but in this case the first model includes only student self-efficacy regarding climate change (i.e. student can explain how carbon-dioxide emissions affect global
climate change) as a predictor.

4. Same as above, but in this case the first model includes only student sense-of-purpose regarding environmental issues (i.e. student reported that looking after the global
environment is important to them) as a predictor.

5. Same as above, but in this case the first model includes two dummy variables indicating a student proficiency level in science: whether she/he scored in science at Levels 2, 3
or 4 (response value = 1, otherwise=0) and whether she/he scored at Levels 5 or 6 (response value = 1, 0 otherwise).

StatLink Sis™ https://stat.link/7tj8pn
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Results for countries and economies Annex B

Table B.4.14[1/41 Students boycotting products or companies for political, ethical or environmental reasons, by student
environmental attitudes and proficiency in science

Increased likelihood of students boycotting products or companies for political, ethical or environmental reasons’

Environmental awareness? Self-efficacy in environmental understanding? Environmental sense-of-purpose*

‘ Aftgr . « Aftgr Aftgr
accoBuenftoi:IZ for accgl?ntt?r:g for 2;5?;':::\:]&&1 accolilenftoigz for accqﬁnt?r:g for :;‘\:/?r‘:?r:\trl:gnftzrl acco?;ftoiaz for accgl{l\rfltt?rrmg for :;fl?rl:?mtrlrr\]gnft(;
other variables enqunmental attitudes other variables enqunmental attitudes other variables enqunmental attitudes

attitudes and student attitudes and student attitudes and student

characteristics characteristics characteristics

S Australia 1.37 (0.10)| 1.02 (0.09)| 1.09 (0.10)| 1.51 (0.09) | 1.37 (0.10) | 1.47 (0.11)| 2.21 (0.18)| 2.10 (0.17) | 2.09 (0.17)
O Austria 1.30 (0.12)| 095 (0.09)| 094 (0.09)| 1.66 (0.11)| 1.60 (0.11)| 1.50 (0.12)| 1.67 (0.13)| 1.58 (0.12)| 1.61 (0.13)
Canada 1.08 (0.08)| 0.89 (0.07)| 091 (0.07)| 1.28 (0.07)| 1.24 (0.07) | 1.28 (0.08) | 1.94 (0.15)| 1.92 (0.15) | 1.86 (0.15)
Chile 1.24 (0.11)| 1.26 (0.12)| 1.40 (0.14)| 1.12 (0.09) | 1.08 (0.09)| 1.16 (0.10)| 0.71 (0.07) | 0.68 (0.07)| 0.76 (0.08)
Colombia 0.96 (0.08)| 0.98 (0.09)| 1.06 (0.09)| 0.96 (0.08)| 0.99 (0.09)| 1.05 (0.10)| 0.84 (0.08) | 0.84 (0.08)| 0.92 (0.09)
Costa Rica 135 (0.11)| 1.31 (0.10)| 1.48 (0.12)| 1.26 (0.09) | 1.21 (0.09) | 1.30 (0.09) | 0.56 (0.06) | 0.53 (0.06) | 0.59 (0.07)
Estonia 0.98 (0.09)| 0.76 (0.08)| 0.80 (0.09)| 1.43 (0.12)| 1.45 (0.13)| 1.40 (0.13)| 1.56 (0.12) | 1.53 (0.12)| 1.63 (0.13)
France 1.63 (0.19)| 1.29 (0.15)| 1.33 (0.17)| 1.62 (0.14)| 1.42 (0.13)| 1.36 (0.13)| 1.69 (0.15)| 1.52 (0.13)| 1.51 (0.13)
Germany 1.02 (0.16)| 0.70 (0.12)| 0.69 (0.13)| 1.61 (0.19)| 1.67 (0.22) | 1.50 (0.20) | 1.65 (0.19)| 1.65 (0.20) | 1.75 (0.22)
Greece 1.01 (0.07)| 090 (0.06)| 1.00 (0.07)| 1.36 (0.08)| 1.38 (0.09)| 1.35 (0.08)| 1.13 (0.09)| 1.12 (0.09)| 1.24 (0.11)
Hungary 1.19 (0.10)| 1.09 (0.09)| 1.24 (0.12)| 1.36 (0.11) | 1.37 (0.11)| 1.37 (0.11)| 0.81 (0.07)| 0.75 (0.06) | 0.84 (0.07)
Iceland 1.27 (0.15)| 1.07 (0.14)| 1.15 (0.16)| 1.32 (0.11)| 1.25 (0.11)| 1.28 (0.12)| 1.30 (0.12)| 1.23 (0.11)| 1.30 (0.12)
Ireland 1.24 (0.13)| 0.86 (0.10)| 0.92 (0.10)| 1.56 (0.16) | 1.46 (0.16)| 1.52 (0.17) | 2.13 (0.25)| 2.04 (0.24)| 1.99 (0.23)
Italy 0.58 (0.06)| 0.61 (0.07)| 0.74 (0.08)| 0.71 (0.06) | 0.81 (0.07)| 0.88 (0.08)| 1.02 (0.08)| 1.16 (0.10)| 1.30 (0.11)
Korea 1.54 (0.14)| 136 (0.12)| 1.40 (0.14)| 1.37 (0.11)| 1.22 (0.10)| 1.17 (0.09)| 1.46 (0.12)| 1.36 (0.12)| 1.34 (0.12)
Latvia 0.74 (0.06)| 0.75 (0.07)| 0.84 (0.09)| 0.84 (0.06)| 091 (0.08)| 0.95 (0.08)| 1.08 (0.08)| 1.15 (0.09)| 1.23 (0.11)
Lithuania 0.86 (0.06)| 0.84 (0.07)| 1.04 (0.09)| 1.11 (0.07)| 1.20 (0.08)| 1.22 (0.09)| 0.72 (0.05)| 0.72 (0.05)| 0.86 (0.06)
Mexico 0.97 (0.08)| 0.95 (0.09)| 1.07 (0.10)| 1.18 (0.08) | 1.22 (0.09) | 1.29 (0.10)| 0.75 (0.07) | 0.74 (0.07)| 0.85 (0.08)
New Zealand 1.55 (0.16) | 1.21 (0.13)| 1.36 (0.15)| 1.54 (0.15)| 1.36 (0.14)| 1.49 (0.16) | 1.93 (0.20) | 1.79 (0.18)| 1.73 (0.18)
Poland 0.90 (0.07)| 0.89 (0.08)| 0.92 (0.08)| 0.97 (0.07)| 1.01 (0.08)| 1.06 (0.09)| 1.02 (0.09)| 1.03 (0.08)| 1.20 (0.10)
Portugal 0.88 (0.10)| 0.85 (0.12)| 0.98 (0.13)| 1.04 (0.08)| 1.10 (0.10)| 1.20 (0.12)| 0.79 (0.12)| 0.80 (0.12)| 0.90 (0.14)
Scotland (United Kingdom) | 1.27 (0.16) | 1.01 (0.13)| 1.06 (0.14)| 1.30 (0.15)| 1.17 (0.14)| 1.23 (0.15) | 2.04 (0.22) | 1.98 (0.21)| 1.95 (0.22)
Slovak Republic 0.59 (0.05)| 0.53 (0.04)| 0.65 (0.06)| 1.03 (0.08)| 1.20 (0.09)| 1.18 (0.09)| 1.16 (0.10)| 1.28 (0.11)| 1.39 (0.12)
Slovenia 147 (0.11)| 1.34 (0.11)| 1.28 (0.11)| 1.25 (0.09) | 1.11 (0.09)| 1.05 (0.09)| 1.40 (0.13)| 1.31 (0.12)| 1.32 (0.12)
Spain* 0.87 (0.05)| 0.78 (0.04)| 0.86 (0.05)| 1.21 (0.07)| 1.31 (0.08)| 1.31 (0.08)| 0.91 (0.06) | 0.92 (0.06)| 0.96 (0.06)
Switzerland 138 (0.14)| 112 (0.12)| 119 (0.14)| 1.55 (0.15)| 1.47 (0.15)| 1.40 (0.15)| 1.34 (0.11)| 1.26 (0.11)| 1.34 (0.13)
Tiirkiye 0.79 (0.05)| 0.74 (0.05)| 0.82 (0.06)| 1.17 (0.08) | 1.27 (0.09)| 1.34 (0.10)| 0.93 (0.06) | 0.95 (0.06)| 1.07 (0.07)
OECD average 1.11 (0.02)| 097 (0.02)| 1.05 (0.02)| 1.27 (0.02) | 1.25 (0.02)| 1.27 (0.02) | 1.29 (0.02) | 1.26 (0.02) | 1.32 (0.03)

Note: Values that are statistically significant are marked in bold.

*1n 2018, some regions in Spain conducted their high-stakes exams for tenth-grade students earlier in the year than in the past, which resulted in the testing period for these
exams coinciding with the end of the PISA testing window. Because of this overlap, a number of students were negatively disposed towards the PISA test and did not try their
best to demonstrate their proficiency. Although the data of only a minority of students show clear signs of lack of engagement (see PISA 2018 Results Volume I, Annex A9), the
comparability of PISA 2018 data for Spain with those from earlier PISA assessments cannot be fully ensured.

1. All regression models reported in this table use the same sample: students who had no missing data on any of the variables included in the analyses.

2. Results come from three logistic regression models in which the outcome variable is whether a student responded Yes (response value = 1) or No (response value = 0) to
the statement ‘I boycott products or companies for political, ethical or environmental reasons”. The first model includes only student awareness of climate change and global
warming as a predictor. The second model includes all three environmental attitudes as predictors. The third model includes also the following variables: a dummy variable
for whether the student scored above the baseline Level 2 in science (plausible values), student socio-economic status (value in the PISA index of economic, social and cultural
status [ESCS]) and student gender (girl=1, boy=0).

3. Same as above, but in this case the first model includes only student self-efficacy regarding climate change (i.e. student can explain how carbon-dioxide emissions affect
global climate change) as a predictor.

4. Same as above, but in this case the first model includes only student sense-of-purpose regarding environmental issues (i.e. student reported that looking after the global
environment is important to them) as a predictor.

5. Same as above, but in this case the first model includes two dummy variables indicating a student proficiency level in science: whether she/he scored in science at Levels 2,
3or 4 (response value = 1, otherwise=0) and whether she/he scored at Levels 5 or 6 (response value = 1, 0 otherwise).

StatLink SiZM https://stat.link/0fzcpg
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Annex B Results for countries and economies

Table B.4.14 241 Students boycotting products or companies for political, ethical or environmental reasons, by student
environmental attitudes and proficiency in science

Increased likelihood of students boycotting products or companies for political, ethical or environmental reasons’

Environmental awareness? Self-efficacy in environmental understanding? Environmental sense-of-purpose*
After After After

Before aCCOlll\ rt:ttler:g for :;fl?:)?\trl:egngi Before accoc\ ;tt?;g for 2;3?;?:::&21 Befqre accoc\ ;tt?;g for :;f,?r%mgnf&ﬁ

g:ﬁg:'c;:,?gbflzg envirqnmental attitudes gfrfgf\?;'r?fbﬁzg envirqnmental attitudes gfﬁgﬁ'c;'r?fbﬁzg envirqnmental attitudes

attitudes and student attitudes and student attitudes and student

characteristics characteristics characteristics
£ Albania 0.60 (0.05) | 0.66 (0.05)| 0.78 (0.07)| 0.73 (0.05)| 0.86 (0.07)| 0.98 (0.08)| 0.76 (0.08)| 0.88 (0.09) | 0.95 (0.10)
§ Argentina 1.16 (0.08) | 1.14 (0.08) | 1.23 (0.10)| 1.16 (0.10) | 1.13 (0.10) | 1.20 (0.11) | 0.86 (0.08) | 0.82 (0.08) | 0.90 (0.10)
& Baku (Azerbaijan) 095 (0.07)| 0.86 (0.07)| 0.96 (0.08)| 1.27 (0.10) | 1.32 (0.11) | 1.32 (0.11)| 1.03 (0.08) | 1.02 (0.08)| 1.07 (0.09)
Bosnia and Herzegovina 097 (0.07)| 0.85 (0.05) | 0.94 (0.06)| 1.31 (0.09)| 1.33 (0.09) | 1.41 (0.10) | 1.44 (0.10) | 1.42 (0.11)| 1.47 (0.11)
Brazil 0.75 (0.06) | 0.71 (0.06) | 0.96 (0.09)| 1.09 (0.06)| 1.26 (0.08) | 1.38 (0.09) | 0.72 (0.06) | 0.75 (0.06) | 0.86 (0.07)
Brunei Darussalam 0.82 (0.07)| 0.80 (0.07)| 091 (0.08)| 090 (0.07)| 093 (0.07)| 1.08 (0.08) | 1.35 (0.10)| 1.43 (0.11)| 1.54 (0.12)
Bulgaria 0.68 (0.05)| 0.71 (0.06) | 0.83 (0.08)| 0.89 (0.07)| 1.06 (0.10)| 1.10 (0.11) | 0.70 (0.06) | 0.75 (0.06) | 0.85 (0.07)
Croatia 0.73 (0.06) | 0.72 (0.06) | 0.77 (0.07)| 0.87 (0.07)| 094 (0.08)| 1.01 (0.09) | 1.29 (0.12)| 1.36 (0.12) | 1.45 (0.13)
Cyprus 0.93 (0.07)| 090 (0.08)| 1.00 (0.10)| 1.06 (0.07)| 1.10 (0.08)| 1.12 (0.09) | 0.94 (0.07)| 095 (0.08)| 1.09 (0.09)
Dominican Republic 0.81 (0.08)| 0.98 (0.10)| 1.15 (0.13)| 0.64 (0.06) | 0.68 (0.07) | 0.80 (0.08) | 0.59 (0.08)| 0.63 (0.09) | 0.76 (0.11)
Hong Kong (China) 0.98 (0.10) | 091 (0.10)| 1.01 (0.12) | 1.06 (0.08) | 1.04 (0.09) | 1.09 (0.09)| 1.63 (0.14) | 1.64 (0.14) | 1.74 (0.15)
Indonesia 0.95 (0.06) | 091 (0.06)| 1.03 (0.07)| 1.26 (0.08) | 1.29 (0.08) | 1.25 (0.08) | 0.94 (0.08)| 0.94 (0.08)| 1.02 (0.09)
Jordan 0.90 (0.06) | 0.80 (0.06) | 0.87 (0.07)| 1.14 (0.08) | 1.21 (0.09) | 1.21 (0.09) | 1.15 (0.08) | 1.17 (0.09) | 1.25 (0.10)
Kazakhstan 0.74 (0.04) | 0.71 (0.04) | 0.87 (0.04)| 098 (0.04)| 1.07 (0.05) | 1.20 (0.06) | 0.99 (0.05)| 1.03 (0.06) | 1.09 (0.06)
Kosovo 0.67 (0.05)| 0.63 (0.05)| 0.75 (0.06)| 1.23 (0.09)| 1.40 (0.11) | 1.39 (0.12) | 0.77 (0.08) | 0.82 (0.09) | 0.90 (0.10)
Lebanon 0.80 (0.05) | 0.79 (0.05)| 0.88 (0.06)| 1.05 (0.07)| 1.17 (0.09)| 1.25 (0.10) | 0.84 (0.07)| 0.86 (0.07)| 0.92 (0.08)
Macao (China) 1.28 (0.15) | 1.12 (0.13)| 120 (0.14) | 135 (0.11) | 1.31 (0.10) | 1.32 (0.11) | 1.20 (0.12) | 1.16 (0.12) | 1.24 (0.13)
Malaysia 104 (0.06) | 097 (0.05 | 1.00 (0.06)| 1.12 (0.08)| 1.10 (0.08)| 1.13 (0.08) | 1.35 (0.11)| 1.33 (0.11)| 1.40 (0.11)
Malta 0.72 (0.08)| 0.66 (0.08)| 0.82 (0.10)| 0.94 (0.08) | 1.04 (0.10)| 1.21 (0.13)| 1.13 (0.11) | 1.25 (0.12) | 1.38 (0.15)
Moldova 0.71 (0.05)| 0.68 (0.05) | 0.80 (0.06)| 0.93 (0.08)| 1.01 (0.09)| 1.11 (0.10)| 1.15 (0.09) | 1.22 (0.10)| 1.39 (0.12)
Montenegro 0.81 (0.06) | 0.77 (0.06) | 0.90 (0.08)| 1.03 (0.06) | 1.10 (0.07)| 1.18 (0.08) | 1.05 (0.07)| 1.08 (0.07) | 1.17 (0.08)
Morocco 149 (011)] 134 (0.11)| 1.20 (0.10)| 1.49 (0.13)| 1.35 (0.13)| 1.26 (0.12)| 1.18 (0.10)| 1.08 (0.10)| 1.09 (0.10)
North Macedonia 0.80 (0.07)| 0.83 (0.08)| 0.92 (0.09)| 1.07 (0.09) | 1.17 (0.11)| 1.20 (0.12) | 0.61 (0.07) | 0.62 (0.07) | 0.70 (0.08)
Panama 095 (0.12)] 1.03 (0.13)| 1.18 (0.15)| 0.86 (0.11)| 0.88 (0.11)| 0.96 (0.13)| 0.68 (0.10)| 0.68 (0.10)| 0.77 (0.11)
Peru 0.81 (0.08)| 0.82 (0.09)| 095 (0.11)| 099 (0.10)| 1.07 (0.11) | 1.24 (0.14) | 0.71 (0.09) | 0.72 (0.10) | 0.85 (0.12)
Philippines 0.57 (0.04)| 0.59 (0.04)| 0.75 (0.06)| 0.77 (0.04)| 0.90 (0.05)| 1.07 (0.06)| 093 (0.07)| 1.09 (0.08)| 1.21 (0.09)
Romania 0.73 (0.06) | 0.68 (0.05)| 0.85 (0.08)| 1.23 (0.09) | 1.43 (0.11) | 1.61 (0.14) | 0.69 (0.07) | 0.71 (0.07) | 0.90 (0.09)
Saudi Arabia 118 (0.07)| 111 (0.07)| 1.14 (0.08)| 1.22 (0.08) | 1.16 (0.08) | 1.17 (0.09) | 1.19 (0.08) | 1.15 (0.08) | 1.23 (0.09)
Serbia 0.67 (0.06) | 0.63 (0.06) | 0.72 (0.07)| 094 (0.07)| 1.06 (0.08)| 1.06 (0.08) | 1.19 (0.08) | 1.26 (0.09) | 1.33 (0.09)
Singapore 099 (0.09)| 091 (0.10)| 1.01 (0.12)| 1.09 (0.09) | 1.09 (0.10)| 1.18 (0.11)| 1.64 (0.18)| 1.64 (0.19) | 1.68 (0.19)
Chinese Taipei 1.25 (0.10)| 1.01 (0.09)| 1.05 (0.10) | 1.57 (0.08)| 1.51 (0.08) | 1.51 (0.09) | 1.56 (0.13) | 1.47 (0.13)| 1.53 (0.14)
Thailand 0.87 (0.06) | 0.87 (0.06)| 1.02 (0.07)| 093 (0.06)| 095 (0.06)| 1.02 (0.07)| 1.12 (0.08)| 1.17 (0.08) | 1.27 (0.10)
Ukraine 0.79 (0.06) | 0.75 (0.06) | 0.82 (0.07)| 099 (0.07)| 1.05 (0.07)| 1.06 (0.08) | 1.15 (0.08)| 1.20 (0.09) | 1.29 (0.09)

United Arab Emirates m m m m m m m m m m m m m m m m m m
Uruguay 1.09 (0.12)| 1.09 (0.13)| 1.25 (0.15)| 1.10 (0.10)| 1.10 (0.11)| 1.15 (0.11) | 0.82 (0.09) | 0.80 (0.09) | 0.89 (0.10)

Viet Nam m m m m m m m m m m m m m m m m m m
Overall average 0.99 (0.01) | 0.90 (0.01)| 1.00 (0.01)| 1.16 (0.01)| 1.18 (0.01)| 1.22 (0.01) | 1.15 (0.01) | 1.15 (0.01)| 1.22 (0.02)

Note: Values that are statistically significant are marked in bold.

*1In 2018, some regions in Spain conducted their high-stakes exams for tenth-grade students earlier in the year than in the past, which resulted in the testing period for these
exams coinciding with the end of the PISA testing window. Because of this overlap, a number of students were negatively disposed towards the PISA test and did not try their best to
demonstrate their proficiency. Although the data of only a minority of students show clear signs of lack of engagement (see PISA 2018 Results Volume I, Annex A9), the comparability
of PISA 2018 data for Spain with those from earlier PISA assessments cannot be fully ensured.

1. All regression models reported in this table use the same sample: students who had no missing data on any of the variables included in the analyses.

2. Results come from three logistic regression models in which the outcome variable is whether a student responded Yes (response value = 1) or No (response value = 0) to the
statement ‘T boycott products or companies for political, ethical or environmental reasons”. The first model includes only student awareness of climate change and global warming as
a predictor. The second model includes all three environmental attitudes as predictors. The third model includes also the following variables: a dummy variable for whether the student
scored above the baseline Level 2 in science (plausible values), student socio-economic status (value in the PISA index of economic, social and cultural status [ESCS]) and student gender
(girl=1, boy=0).

3. Same as above, but in this case the first model includes only student self-efficacy regarding climate change (i.e. student can explain how carbon-dioxide emissions affect global
climate change) as a predictor.

4. Same as above, but in this case the first model includes only student sense-of-purpose regarding environmental issues (i.e. student reported that looking after the global environment
is important to them) as a predictor.

5. Same as above, but in this case the first model includes two dummy variables indicating a student proficiency level in science: whether she/he scored in science at Levels 2, 3 or 4
(response value = 1, otherwise=0) and whether she/he scored at Levels 5 or 6 (response value = 1, 0 otherwise)

StatLink Sz https://stat.link/0fzcpg
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Results for countries and economies Annex B

Table B.4.143/41 Students boycotting products or companies for political, ethical or environmental reasons, by student
environmental attitudes and proficiency in science

Increased likelihood of students boycotting products or companies for political, ethical or environmental reasons’

Students who score at Levels 2, 3 and 4 in science® Students who score at Level 5 and Level 6 in science®
After accounting After accounting
Before accounting for | After accounting for | for environmental | Before accounting for | After accounting for | for environmental
other variables  |environmental attitudes attitudes and student othervariables  environmental attitudes attitudes and student

characteristics characteristics

0dds ratio S.E. 0dds ratio S.E. 0dds ratio S.E. 0dds ratio S.E. 0dds ratio S.E. 0dds ratio S.E.
S Australia 0.61 (0.05) 0.50 (0.04) 0.47 (0.04) 0.86 (0.10) 0.61 (0.07) 0.55 (0.06)
O Austria 0.95 (0.11) 0.80 (0.10) 0.73 (0.09) 1.57 (0.25) 1.08 (0.19) 0.88 (0.16)
Canada 0.66 (0.05) 0.59 (0.05) 0.55 (0.05) 0.79 (0.07) 0.64 (0.06) 0.58 (0.06)
Chile 0.52 (0.05) 0.48 (0.05) 0.43 (0.05) 0.48 (0.19) 0.41 (0.16) 0.32 (0.13)
Colombia 0.59 (0.05) 0.58 (0.05) 0.52 (0.05) 0.41 (0.22) 039 (0.21) 0.29 (0.16)

Costa Rica 0.59 (0.05) 0.53 (0.04) 0.48 (0.04) m m m m m m
Estonia 0.49 (0.07) 0.43 (0.06) 0.42 (0.06) 0.63 (0.11) 0.50 (0.09) 0.47 (0.09)
France 0.89 0.11) 0.66 (0.10) 0.61 (0.09) 132 (0.22) 0.84 (0.16) 0.69 (0.14)
Germany 0.64 (0.11) 0.56 (0.10) 0.50 (0.09) 0.99 (0.23) 0.76 (0.19) 0.57 (0.15)
Greece 0.74 (0.06) 0.68 (0.06) 0.67 (0.06) 0.78 (0.23) 0.65 (0.19) 0.59 (0.19)
Hungary 0.58 (0.06) 0.51 (0.05) 0.47 (0.05) 0.91 (0.19) 0.73 (0.16) 0.62 (0.14)
Iceland 0.66 (0.07) 0.55 (0.06) 0.53 (0.06) 0.85 0.21) 0.62 (0.16) 0.56 (0.15)
Ireland 0.68 (0.09) 0.55 (0.08) 0.51 (0.07) 1.22 (0.24) 0.86 (0.18) 0.75 (0.16)
Italy 0.38 (0.05) 0.41 (0.06) 0.39 (0.06) 0.34 0.11) 0.38 0.12) 0.34 0.11)
Korea 0.83 (0.08) 0.71 (0.07) 0.65 (0.07) 1.07 (0.13) 0.86 (0.11) 0.74 (0.10)
Latvia 0.45 (0.04) 0.45 (0.05) 0.44 (0.04) 0.50 0.17) 0.51 (0.18) 0.46 (0.16)
Lithuania 0.48 (0.05) 0.47 (0.05) 0.48 (0.06) 0.33 (0.08) 0.31 (0.08) 0.29 (0.08)

Mexico 0.50 (0.04) 0.48 (0.04) 0.43 (0.04) d C d C d C
New Zealand 0.59 (0.06) 0.46 (0.05) 0.41 (0.05) 0.87 (0.13) 0.59 (0.09) 0.51 (0.08)
Poland 0.51 (0.07) 0.49 (0.07) 0.47 (0.07) 0.46 (0.08) 0.44 (0.08) 0.37 (0.07)
Portugal 0.46 (0.05) 0.43 (0.05) 0.40 (0.05) 0.62 (0.13) 0.54 (0.12) 0.46 (0.11)
Scotland (United Kingdom) 0.84 (0.15) 0.72 (0.13) 0.71 (0.14) 1.01 (0.33) 0.75 (0.26) 0.74 (0.26)
Slovak Republic 0.46 (0.05) 0.49 (0.05) 0.48 (0.05) 0.33 (0.10) 0.34 0.11) 0.30 (0.09)
Slovenia 1.10 (0.13) 0.94 (0.12) 0.89 0.11) 1.61 (0.30) 1.25 (0.25) 1.09 (0.23)
Spain* 0.60 (0.06) 0.57 (0.06) 0.53 (0.06) 0.73 (0.10) 0.65 (0.09) 0.54 (0.07)
Switzerland 0.63 (0.09) 0.52 (0.07) 0.46 (0.07) 1.12 (0.26) 0.79 (0.20) 0.60 (0.17)
Tiirkiye 0.68 (0.05) 0.68 (0.06) 0.63 (0.05) 0.63 (0.15) 0.62 (0.15) 0.46 0.12)
OECD average 0.63 (0.01) 0.56 (0.01) 0.53 (0.01) 0.82 (0.04) 0.64 (0.03) 0.55 (0.03)

Note: Values that are statistically significant are marked in bold.

*1n 2018, some regions in Spain conducted their high-stakes exams for tenth-grade students earlier in the year than in the past, which resulted in the testing period for these
exams coinciding with the end of the PISA testing window. Because of this overlap, a number of students were negatively disposed towards the PISA test and did not try their
best to demonstrate their proficiency. Although the data of only a minority of students show clear signs of lack of engagement (see PISA 2018 Results Volume I, Annex A9),
the comparability of PISA 2018 data for Spain with those from earlier PISA assessments cannot be fully ensured

1. All regression models reported in this table use the same sample: students who had no missing data on any of the variables included in the analyses.

2. Results come from three logistic regression models in which the outcome variable is whether a student responded Yes (response value = 1) or No (response value = 0) to
the statement “I boycott products or companies for political, ethical or environmental reasons”. The first model includes only student awareness of climate change and global
warming as a predictor. The second model includes all three environmental attitudes as predictors. The third model includes also the following variables: a dummy variable
for whether the student scored above the baseline Level 2 in science (plausible values), student socio-economic status (value in the PISA index of economic, social and cultural
status [ESCS]) and student gender (girl=1, boy=0).

3. Same as above, but in this case the first model includes only student self-efficacy regarding climate change (i.e. student can explain how carbon-dioxide emissions affect
global climate change) as a predictor.

4. Same as above, but in this case the first model includes only student sense-of-purpose regarding environmental issues (i.e. student reported that looking after the global
environment is important to them) as a predictor.

5. Same as above, but in this case the first model includes two dummy variables indicating a student proficiency level in science: whether she/he scored in science at Levels 2,
3or 4 (response value = 1, otherwise=0) and whether she/he scored at Levels 5 or 6 (response value = 1, 0 otherwise).

StatLink Sz https://stat.link/0fzcpg
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Table B.4.14 (4/4) Students boycotting products or companies for political, ethical or environmental reasons, by student
environmental attitudes and proficiency in science

Increased likelihood of students boycotting products or companies for political, ethical or environmental reasons’

Students who score at Levels 2, 3 and 4 in science® Students who score at Level 5 and Level 6 in science®
After accounting After accounting
Before accounting for | After accounting for | for environmental | Before accounting for | After accounting for | for environmental
othervariables  environmental attitudes| attitudes and student othervariables  environmental attitudes| attitudes and student
characteristics characteristics
0dds ratio .E. .E. 0dds ratio S.E. 0dds ratio S.E. 0dds ratio S.E. 0dds ratio S.E.
g Albania 0.55 (0.05) 0.60 (0.05) 0.58 (0.06) C C C C C C
é Argentina 0.70 (0.06) 0.64 (0.06) 0.61 (0.06) 0.43 (0.23) 0.36 (0.20) 0.31 (0.17)
& Baku (Azerbaijan) 0.62 (0.05) 0.60 (0.05) 0.58 (0.05) C C C C C C
Bosnia and Herzegovina 0.71 (0.05) 0.65 (0.05) 0.62 (0.05) m m m m m m
Brazil 0.41 (0.03) 0.39 (0.03) 0.36 (0.03) 0.40 (0.18) 0.34 (0.16) 0.28 (0.13)
Brunei Darussalam 0.49 (0.04) 0.46 (0.04) 0.42 (0.04) 0.81 (0.19) 0.72 (0.17) 0.54 (0.14)
Bulgaria 0.47 (0.04) 0.50 (0.05) 0.47 (0.05) 0.24 (0.11) 0.26 (0.12) 0.22 (0.10)
Croatia 0.58 (0.06) 0.58 (0.07) 0.56 (0.07) 0.47 (0.14) 0.48 (0.14) 0.41 (0.13)
Cyprus 0.56 (0.04) 0.53 (0.04) 0.52 (0.04) 0.56 (0.26) 0.50 (0.23) 0.42 (0.20)
Dominican Republic 0.21 (0.04) 0.22 (0.04) 0.23 (0.05) m m m m m m
Hong Kong (China) 0.66 (0.06) 0.62 (0.06) 0.60 (0.06) 0.61 (0.10) 0.57 (0.10) 0.50 (0.09)
Indonesia 0.59 (0.05) 0.58 (0.05) 0.57 (0.05) C C C C C C
Jordan 0.98 (0.07) 0.98 (0.07) 0.97 (0.07) 1.29 (0.99) 1.24 (0.96) 1.15 (0.93)
Kazakhstan 0.43 (0.02) 0.43 (0.03) 0.42 (0.03) 0.32 (0.12) 0.30 (0.12) 0.26 (0.10)
Kosovo 0.62 (0.05) 0.63 (0.06) 0.56 (0.06) m m m m m m
Lebanon 0.64 (0.06) 0.64 (0.06) 0.60 (0.06) 0.92 0.61) 0.92 (0.62) 0.78 (0.53)
Macao (China) 0.57 (0.10) 0.49 (0.09) 0.50 (0.10) 0.65 (0.14) 0.52 0.12) 0.51 (0.12)
Malaysia 0.85 (0.06) 0.78 (0.06) 0.71 (0.06) 1.07 (0.65) 0.97 (0.58) 0.70 (0.45)
Malta 0.46 (0.05) 0.43 (0.05) 0.42 (0.05) 0.50 (0.14) 0.45 (0.13) 0.40 (0.12)
Moldova 0.51 (0.04) 0.51 (0.05) 0.49 (0.05) 0.39 0.21) 0.38 0.21) 0.36 (0.20)
Montenegro 0.57 (0.05) 0.56 (0.05) 0.54 (0.05) C C C C C C
Morocco 1.54 (0.15) 1.35 (0.14) 1.26 (0.13) m m m m m m
North Macedonia 0.66 (0.07) 0.68 (0.07) 0.68 (0.08) 1.19 (0.63) 1.18 (0.63) 1.12 (0.56)
Panama 0.39 (0.05) 0.39 (0.05) 0.37 (0.05) d C d C d C
Peru 0.42 (0.04) 0.41 (0.04) 0.37 (0.04) m m m m m m
Philippines 0.28 (0.03) 0.30 (0.03) 0.29 (0.03) C C C C C C
Romania 0.43 (0.04) 0.42 (0.04) 0.41 (0.04) 0.45 (0.21) 0.37 (0.18) 0.33 (0.16)
Saudi Arabia 0.98 (0.07) 0.92 (0.07) 0.93 (0.08) C C C C C C
Serbia 0.62 (0.06) 0.64 (0.06) 0.62 (0.06) 0.62 (0.25) 0.65 (0.26) 0.58 (0.25)
Singapore 0.54 (0.06) 0.49 (0.06) 0.45 (0.05) 0.52 (0.05) 0.46 (0.05) 0.39 (0.05)
Chinese Taipei 0.79 (0.08) 0.70 (0.07) 0.66 (0.07) 1.09 (0.14) 0.90 (0.13) 0.78 0.11)
Thailand 0.66 (0.04) 0.64 (0.04) 0.62 (0.04) 0.51 (0.15) 0.49 (0.15) 0.39 (0.13)
Ukraine 0.61 (0.07) 0.61 (0.08) 0.57 (0.07) 1.06 (0.21) 1.07 (0.22) 0.91 (0.19)
United Arab Emirates m m m m m m m m m m m m
Uruguay 0.49 (0.07) 0.46 (0.07) 0.44 (0.07) 0.53 (0.32) 0.47 (0.28) 0.41 (0.25)
Viet Nam m m m m m m m m m m m m
Overall average 0.62 (0.01) 0.58 (0.01) 0.54 (0.01) 0.75 (0.04) 0.63 (0.04) 0.54 (0.03)

Note: Values that are statistically significant are marked in bold.

*1n 2018, some regions in Spain conducted their high-stakes exams for tenth-grade students earlier in the year than in the past, which resulted in the testing period for these
exams coinciding with the end of the PISA testing window. Because of this overlap, a number of students were negatively disposed towards the PISA test and did not try their
best to demonstrate their proficiency. Although the data of only a minority of students show clear signs of lack of engagement (see PISA 2018 Results Volume 1, Annex A9),
the comparability of PISA 2018 data for Spain with those from earlier PISA assessments cannot be fully ensured.

1. All regression models reported in this table use the same sample: students who had no missing data on any of the variables included in the analyses.

2. Results come from three logistic regression models in which the outcome variable is whether a student responded Yes (response value = 1) or No (response value = 0) to
the statement I boycott products or companies for political, ethical or environmental reasons”. The first model includes only student awareness of climate change and global
warming as a predictor. The second model includes all three environmental attitudes as predictors. The third model includes also the following variables: a dummy variable
for whether the student scored above the baseline Level 2 in science (plausible values), student socio-economic status (value in the PISA index of economic, social and cultural
status [ESCS]) and student gender (girl=1, boy=0).

3. Same as above, but in this case the first model includes only student self-efficacy regarding climate change (i.e. student can explain how carbon-dioxide emissions affect
global climate change) as a predictor.

4. Same as above, but in this case the first model includes only student sense-of-purpose regarding environmental issues (i.e. student reported that looking after the global
environment is important to them) as a predictor.

5. Same as above, but in this case the first model includes two dummy variables indicating a student proficiency level in science: whether she/he scored in science at Levels 2,
3 or 4 (response value = 1, otherwise=0) and whether she/he scored at Levels 5 or 6 (response value = 1, 0 otherwise).

StatLink Si=™ https://stat.link/0fzcpg
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Table B.4.3211/21 Misalignment between environmental enthusiasm and environmental actions

Environmentally enthusiastic’ students who do not take part in the following action:

Choose certain products for Boycott products or - . A
u?:g;‘;zm:;ne:g{etg% o ethical or environmental Sign environmental or companies for political, ?:\%E'Pg:i::{;gtrméﬁyf
environn?ent reasons, even if they are a social petitions online ethical or environmental rotection
bit more expensive reasons P
9 Australia 233 (0.7) 50.5 (0.7) 78.2 (0.6) 733 (0.7) 60.1 (0.7)
S Austria 223 (0.9) 393 (1.2) 75.1 (1.2) 58.0 (1.2) 59.6 (1.3)
Canada 26.6 (0.6) 51.9 (0.6) 80.2 (0.5) 71.2 (0.7) 57.6 (0.7)
Chile 19.0 (0.8) 57.3 (1.0) 70.7 (.1) 76.1 (0.9) 56.9 (1.0)
Colombia 16.4 (0.9) 428 (1.1) 76.4 (0.9) 7.1 (1.1) 37.6 (1.2)
Costa Rica 15.1 (0.8) 47.0 . 75.2 (0.9) 75.0 (0.8) 395 (1.4)
Estonia 24.0 (1.0) 49.1 (1.2) 77.0 (1.1) 71.8 (1.0) 62.7 (1.2)
France 243 (0.8) 46.2 (1.0) 79.9 (0.9) 69.2 (1.0) 70.7 (0.9)
Germany 25.1 (1.1) 51.4 (2.0) 81.8 (1.1) 76.4 (1.3) 70.9 (1.4)
Greece 24.0 (1.0) 4228 a.m 76.8 (1.2) 63.4 (1.4) 51.0 (1.5)
Hungary 24.7 (0.9) 415 (1.1) 82.1 (0.9) 70.7 (1.1) 53.0 (1.0)
Iceland 275 (1.0) 46.7 (1.4) 615 (1.5) 63.2 (1.3) 411 (1.4)
Ireland 20.8 (0.9) 59.8 (0.8) 81.6 (0.8) 79.4 (0.9) 65.1 (0.9)
Italy 29.9 (1.0) 52.4 (1.2) 833 (1.0) 84.1 (0.8) 69.9 (1.0)
Korea 20.7 (0.6) 59.1 (1.0) 522 (0.8) 62.7 (0.9) 43.1 (0.8)
Latvia 30.6 (1.1) 47.0 (1.0) 78.0 (0.9) 79.9 (0.8) 56.8 (1.1)
Lithuania 29.7 (1.0) 50.6 (1.2) 59.5 (0.9) 65.1 (1.0) 47.8 1n
Mexico 18.6 (0.9) 46.5 (1.2) 74.9 (1.1 72.3 (1.1 39.9 (1.2)
New Zealand 255 (0.9) 48.0 (1.1) 743 (1.0) 74.4 (0.9) 60.0 (1.2)
Poland 22.8 (0.9) 431 (1.1) 783 (1.0) 76.0 (0.9) 55.6 (1.2)
Portugal 19.2 (0.8) 493 (1.0) 81.6 (0.8) 76.4 (0.8) 615 (1.1)
Scotland (United Kingdom) 246 (1.2) 56.6 (1.4) 72.9 (1.2) 77.0 (1.4) 72.0 (1.6)
Slovak Republic 28.4 (1.2) 47.8 (1.4) 722 (1.4) 74.2 (1.5) 476 (1.5)
Slovenia 171 (1.0) 45.0 (1.3) 81.5 (1.0) 53.8 (1.3) 66.7 (1.0)
Spain 19.1 (0.5) 54.4 0.7) 70.0 (0.5) 80.5 (0.6) 61.7 0.7)
Switzerland 271 (1.3) 488 (1.4) 79.6 (1.2) 72.4 (1.3) 66.8 (1.3)
Tiirkiye 9.4 (0.6) 324 (1.0) 47.0 (1.0) 63.4 (1.2) 248 (0.9)
OECD average 22.8 (0.2) 484 (0.2) 74.1 (0.2) 71.5 (0.2) 55.6 (0.2)

1. Environmentally enthusiastic students are students who reported that looking after the global environment is important to them (sense-of-purpose), that they know
something or are very familiar with climate change and global warming (awareness), and that they could explain how carbon-dioxide emissions affect global climate change
easily or with a bit of effort (self-efficacy).

StatLink Sz https://stat.link/worncl
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Table B.4.32 (221 Misalignment between environmental enthusiasm and environmental actions

Environmentally enthusiastic! students who do not take part in the following action:

Choose certain products for Boycott products or - . L
uf:g:;i::: teo"errg%’etc':% o ethical or environmental Sign environmental or companies for political, r;:;gﬁ'fg;imiargt:r’#éenst ;T
environn?ent reasons, even if they are a social petitions online ethical or environmental rotection
bit more expensive reasons P

% SE. % SE. % SE. % SE. % SE.
S Albania 16.3 (0.7) 449 (0.9 69.4 (0.9) 69.8 (1.0) 20.7 (0.9)
O Argentina 233 (1.1) 54.2 (1.4) 69.1 (13) 776 (1.0) 57.1 (1.2)
Baku (Azerbaijan) 24.5 (1.4) 29.5 (1.5 449 (1.9 480 (1.8) 326 (1.5
Bosnia and Herzegovina 244 (1.3) 51.8 (1.4) 63.0 (1.4) 61.8 (1.4) 373 (1.3)
Brazil 20.3 (1.0 53.1 (1.1 67.8 (1.2) 733 (1.1 56.4 (1.2)
Brunei Darussalam 213 (0.8) 494 (1.0) 80.3 (0.9) 785 (0.8) 57.4 (1.0)
Bulgaria 33.6 (1.1 43.8 (1.2) 65.4 (1.5) 64.9 (1.3) 42.5 (1.5)
Croatia 24.4 (0.8) 51.2 (1.1) 81.1 0.7) 81.0 (0.9) 60.8 (1.0)
Cyprus 244 (1.4) 45.7 (1.3) 67.2 (1.2) 64.7 (1.2) 47.2 (1.2)
Dominican Republic 18.4 (1.2) 373 (1.8) 61.0 @10 643 (1.7) 39.7 (1.9)
Hong Kong (China) 15.4 0.7) 39.0 (0.8) 74.6 (0.9) 63.3 (0.9) 359 (0.9)
Indonesia 13.7 (1.2) 28.2 (1.4) 58.7 (2.0) 484 (1.7) 185 (1.4)
Jordan 14.0 (0.9) 18.6 (0.8) 516 (1.4) 38.0 (1.5 17.3 (1.0)
Kazakhstan 21.0 (0.7) 29.0 (0.7) 63.3 (0.9) 67.2 (0.8) 39.2 (0.8)
Kosovo M7 (1.0) 20.1 (1.3) 65.1 (1.5) 64.1 (1.5 299 (1.5
Lebanon 29.1 (1.6) 52.1 (1.5) 66.5 (1.4) 63.6 (1.5) 426 (1.5)
Macao (China) 16.9 (0.8) 4.7 (1.2) 85.3 0.8) 66.8 (1.1 49.5 (1.1
Malaysia 18.8 (0.7) 36.3 (1.0) 67.8 (1.1) 59.6 (1.5) 315 (1.1)
Malta 15.6 (0.9) 44.7 (1.3) 60.6 (1.1) 70.0 (1.0) 539 (1.3)
Moldova 285 (1.1 335 (1.1 70.0 (1.2) 79.6 (1.1 40.8 (1.3)
Montenegro 30.4 0.9) 38.7 (0.9) 62.1 (1.1) 66.8 (1.0) 33.0 (1.0)
Morocco 19.0 (1.3) 41.0 (1.6) 58.5 (1.7) 30.3 (1.9) 215 (1.4)
North Macedonia 22.7 (1.0) 54.2 (1.5 70.9 (1.4) 80.4 (1.1 39.6 (1.2)
Panama 20.0 (1.6) 435 (1.8) 71.9 (1.9) 74.0 (1.6) 426 (1.8)
Peru 1.9 (0.8) 52.7 (1.4) 69.5 (1.2) 75.9 0.9) 46.8 (1.4)
Philippines 13.6 (0.8) 358 (0.8) 62.4 (1.0) 66.9 (1.0) 24.9 (1.0)
Romania 254 (13) 38.1 (1.6) 715 (1.4) 721 (1.5) 422 (1.4)
Saudi Arabia 14.8 (1.1) 321 (1.5) C c 40.7 (1.7) 36.3 (1.7)
Serbia 32.0 (1.4) 489 (1.4) 728 (13) 70.6 (1.4) 48.6 (1.1
Singapore 137 (0.5) 50.0 (0.8) 79.4 (0.6) 74.2 0.7) 53.8 (0.9)
Chinese Taipei 16.3 (0.6) 304 (0.8) 73.0 (0.8) 529 (0.8) 30.2 (0.8)
Thailand 10.5 (0.6) 26.6 (0.9) 53.1 (1.3) 53.1 (1.2) 232 (0.7)
Ukraine 357 (1.1 403 (1.2) 72.0 (1.2) 77.7 (1.0) 46.7 (13)

United Arab Emirates m m m m m m m m m m
Uruguay 287 (1.5) 58.3 (1.9 735 (1.5) 78.6 (1.3) 58.4 (1.7)
Viet Nam 13.8 (0.8) 247 (0.9) 63.2 (1.7 549 1.4) 6.6 (0.7)
Overall average 216 (0.1) 44.0 (0.2) 703 (0.2) 67.8 (0.2) 46.2 (0.2)

1. Environmentally enthusiastic students are students who reported that looking after the global environment is important to them (sense-of-purpose), that they know
something or are very familiar with climate change and global warming (awareness), and that they could explain how carbon-dioxide emissions affect global climate change
easily or with a bit of effort (self-efficacy).

StatLink Sz https://stat.link/worncl
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Annex B List of tables available on line

Chapter 2 Student knowledge and skills on environmental issues

https://stat.link/zy2p63

Table B.2.1
Table B.2.4
Table B.2.5
Table B.2.6

Table B.2.7
Table B.2.8
Table B.2.9

Table B.2.10
Table B.2.11
Table B.2.12
Table B.2.13
Table B.2.14
Table B.2.15
Table B.2.16
Table B.2.17
Table B.2.18
Table B.2.19
Table B.2.20
Table B.2.21
Table B.2.22
Table B.2.23
Table B.2.24
Table B.2.25
Table B.2.26
Table B.2.27
Table B.2.28
Table B.2.29
Table B.2.30
Table B.2.32
Table B.2.33

Student performance in science and in environmental/non-environmental science items, PISA 2006
Percentage of students who correctly answered environmental science items, by students' socio-economic status, PISA 2006
Percentage of students who correctly answered environmental science items, by students' socio-economic status, PISA 2015

Change between PISA 2006 and PISA 2015 in the percentage of students who correctly answered environmental science items,
by students' socio-economic status

Percentage of students who correctly answered environmental science items, by gender, PISA 2006
Percentage of students who correctly answered environmental science items, by gender, PISA 2015

Change between PISA 2006 and PISA 2015 in the percentage of students who correctly answered environmental science items,
by gender

Students who correctly responded to items in the Rising Sea Levels unit

Students who correctly responded to items in the Ethical Clothing unit

Students who correctly responded to items in the Palm Oil unit

Students who correctly responded to items in the Blue River Dam unit

Students who correctly responded to items in the Oil Exploration unit

Mean score in science by whether the student answered item correctly in the Rising Sea Levels unit

Mean score in science by whether the student answered item correctly in the Ethical Clothing unit

Mean score in science by whether the student answered item correctly in the Palm Oil unit

Mean score in science by whether the student answered item correctly in the Blue River Dam unit

Mean score in science by whether the student answered item correctly in the Oil Exploration unit

Students who correctly responded to items in the Rising Sea Levels unit, by gender and socio-economic status
Students who correctly responded to items in the Ethical Clothing unit, by gender and socio-economic status
Students who correctly responded to items in the Palm Oil unit, by gender and socio-economic status
Students who correctly responded to items in the Blue River Dam unit, by gender and socio-economic status
Students who correctly responded to items in the Oil Exploration unit, by gender and socio-economic status
Percentage of students who correctly responded to items in the Rising Sea Levels unit, low performers and high performers
Students who correctly responded to items in the Blue River Dam unit, by performance levels

Students who correctly responded to items in the Ethical Clothing unit, by performance levels

Students who correctly responded to items in the Palm Oil unit, by performance levels

Students who correctly responded to items in the Palm Oil unit, by performance levels

Percentage of students who responded to each sub-items of the Rising Sea Levels Item 5

Percentage of students who responded to sub-items a and b of the Rising Sea Levels Item 5, by gender

Percentage of students who responded to sub-items a and b of the Rising Sea Levels Item 5, by students' socio-economic status
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Chapter 3 Students’

attitudes and beliefs regarding environmental issues

https://stat.link/gra5to

Table B.3.2
Table B.3.4
Table B.3.6
Table B.3.7
Table B.3.8
Table B.3.9
Table B.3.10
Table B.3.11
Table B.3.13
Table B.3.14
Table B.3.15
Table B.3.16
Table B.3.17
Table B.3.18
Table B.3.19
Table B.3.20

Table B.3.21

Table B.3.22
Table B.3.23
Table B.3.25

Environmental awareness, by student characteristics

Self-efficacy in environmental understanding, by student characteristics

Environmental sense-of-purpose, by student characteristics

Students in schools whose principal reported that climate change and global warming are covered in the school curriculum
Environmental awareness and parents' environmental awareness and actions

Self-efficacy in environmental understanding and parents' environmental awareness and actions
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The world demands bold action to meet the global goal of net-zero emissions by 2050. Young people will
experience the consequences of climate change more directly during their lifetime than any previous generation
in recent history. Education can play a pivotal role in preparing new generations for a greener future. What
students learn may mean the difference between accepting the status quo and fostering sustainability to keep
the world in ecological balance. Are students ready to actively address these environmental challenges? And
how can education endow students with the knowledge, skills and pro-environmental attitudes they need? This
report identifies the types of education policy and practices that can help students build an environmentally
sustainable future.

The report finds varying levels of environmental knowledge and skills, attitudes and actions among 15-year-old
students around the world. Students need stronger scientific knowledge and skills in environmental issues than
they currently have, especially in countries and economies where student performance in science tends to be
lower. Better performers in science have, on average, more pro-environmental attitudes than lower-performing
students, and students with pro-environmental attitudes are more likely to take part in actions that benefit

the environment.
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