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Overview 
Multiple international cooperation frameworks (e.g., Sustainable Development Goals [SDG], Paris 
Agreement) call for global measures to respond to climate change and support sustainable development.1 
Because of the increasing urgency of these issues, the TIMSS 2023 Student Questionnaires will measure 
fourth and eighth grade students’ attitudes toward the natural environment, as well as their enactment 
of environmentally responsible behaviors. Home, school, and classroom contexts contributing to these 
behaviors will also be represented in the Home, School, and Teacher Questionnaires. These 
internationally comparable data will support research on children’s environmental attitudes, 
behaviors, and education across countries.  

This special framework serves as a supplement to the TIMSS 2023 Context Questionnaire 
Framework and provides information specific to these environmental topics. Because these topics were 
incorporated into the context questionnaires later in the TIMSS 2023 development cycle (see The 
Development Process below), they were not included in the original TIMSS 2023 Context Questionnaire 
Framework. Readers interested in general information about the TIMSS 2023 context questionnaires 
are encouraged to consult that specific publication.2  

Historically, TIMSS has measured fourth and eighth grade students’ environmental knowledge as 
part of the science assessment. Topics related to human impact on the environment and natural 
resources have been included in the TIMSS science assessment for many cycles. Measurement of 
students’ knowledge about the natural environment and environmental issues was formalized in 
TIMSS 2019 with the creation of the TIMSS 2019 Environmental Awareness Scales. Post hoc 
identification of items from the TIMSS 2019 science assessment measuring environmental awareness 
allowed for the construction of these cognitive scales, which provide a measure of environmental 
awareness for fourth and eighth grade students.3 TIMSS 2023 builds on this foundation, incorporating 
items measuring noncognitive constructs related to environmentalism and sustainability, including 
students’ attitudes and behaviors, parents’ behaviors, school policies, and teaching practices.  

The TIMSS 2023 Environmental Attitudes and Behaviors Framework outlines the information 
related to environmental attitudes and behaviors to be collected in the TIMSS 2023 Context 
Questionnaires with brief rationales and selected references. It begins with a discussion of the 
importance of this information, as well as an overview of the development process for these 
questionnaire items. The remainder of the framework is organized around topics included in each of 
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the questionnaires, beginning with the Student Questionnaire. The framework then discusses items in 
the Home, School, and Teacher Questionnaires. 

Why Measure Environmental Attitudes and Behaviors? 
The environmental crisis facing humanity is not only scientific in nature, but also social and political.4 
This reality is increasingly acknowledged in recent frameworks of environmental sustainability 
competence.5 Addressing environmental challenges requires more than establishing scientific facts; 
research shows that knowledge alone does not lead to behavioral change and that changes in attitudes 
and ways of thinking about the natural environment are needed to bring about changes in individuals’ 
behavior.6 To make informed and environmentally responsible decisions, students need to develop 
both environmental knowledge and environmentally responsible attitudes or values.7 

Attitude is not the sole determinant of behavior; however, there is evidence that good measures of 
attitudes can predict behavior. 8 , 9  Research also suggests that the relationship between attitudes and 
behavior is stronger when an attitude is informed by behavior-relevant information.10 Within the realm 
of environ-mental issues, some evidence shows that attitudes and norms are predictors of 
environmentally responsible behavior.11,12  

Education is increasingly seen as one of the most powerful means for developing environmentally 
responsible behavior. Therefore, integrating education for sustainable development in schools is 
receiving greater attention across many countries. 13 , 14 , 15  Education for sustainable development 
requires teaching practices that promote and cultivate positive changes in students’ environmental 
knowledge, attitudes, and behaviors.16  

By incorporating these questionnaire items, and continuing refinement of the TIMSS 2019 
Environmental Awareness Scales, TIMSS 2023 aims to measure key characteristics (i.e., knowledge, 
attitudes, and behaviors) that can support inferences about the degree to which fourth and eighth grade 
students around the world are prepared to face environmental challenges. 

The Development Process 
Development of the TIMSS 2023 environmental attitudes and behaviors items proceeded according to 
a slightly different process and timeline than other items in the TIMSS 2023 Context Questionnaires. 
Staff at the TIMSS & PIRLS International Study Center began identifying potential topics of interest 
related to environmentalism and sustainability in May 2022. Subsequently, a special expert group was 
formed to finalize these constructs and draft items for each of the TIMSS 2023 context questionnaires. 
The TIMSS 2023 Questionnaire Item Review Committee (QIRC) reviewed these items at the third 
QIRC meeting in August 2022. National Research Coordinators (NRCs) also reviewed the items prior 
to TIMSS 2023 data collection. 
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Student Attitudes and Behaviors 
Students’ Environmental Attitudes  
To measure students’ environmental attitudes, TIMSS 2023 draws from the two-dimensional Model of 
Ecological Values, which is based on the Theory of Ecological Attitude.17,18,19 Scales developed from 
this model have been used in populations of young children and adolescents, as well as different 
national contexts.20,21,22,23 Such scales provided a foundation for the TIMSS 2023 items. 

The Theory of Ecological Attitude posits two broader dimensions of environmental attitudes: 
preservation and utilization. Preservation reflects an individual’s endorsement of conservation and 
protection of nature, while utilization reflects an individual’s endorsement of human use of natural 
resources and the environment. Students whose attitudes are aligned with preservation are likely to 
enjoy spending time in nature and care about the protection of natural areas. Students whose attitudes 
are aligned with utilization are likely to believe that nature exists for human benefit and have 
confidence that science and technology will inevitably solve environmental problems. Although 
originally proposed as orthogonal (i.e., uncorrelated and independent),24 independent replications of 
the two dimensions in other research have observed a negative correlation between preservation and 
utilization.25,26  

Items measuring the preservation dimension are included in the TIMSS 2023 Student 
Questionnaire for both fourth and eighth grade students. Items measuring the utilization dimension 
are included only in the TIMSS 2023 Student Questionnaire for eighth grade students. Students 
indicate the extent to which they agree or disagree with statements reflecting preservation (fourth and 
eighth grade) and utilization (eighth grade). 

Students’ Environmentally Responsible Behaviors  
An individual’s ability to practice environmentally responsible behaviors is influenced not only by 
attitudes and knowledge, but also by the opportunities and circumstances of their contexts. 27 , 28 
Measuring environmentally responsible behavior can be even more complicated for children 
internationally. Children tend to have limited agency in making decisions and their ability to exercise 
control likely varies across countries, cultures, and households.29 

Because of these complications, TIMSS 2023 Student Questionnaire items measuring students’ 
environmentally responsible behaviors reflect relatively simple practices that are accessible to students 
across a variety of contexts, such as reusing things or telling friends when they engage in behaviors that 
harm the natural environment. Students are asked to indicate how often they engage in these behaviors. 
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Home Contexts 
Parenting Practices  
Environmental attitudes can be shaped by socialization processes. Parents are the primary socialization 
agents for their children, and so play a substantial role in the formation of their children’s environ-
mental attitudes.30 There is evidence that parental concern for the environment and parental behaviors 
predict children’s environmental attitudes and behaviors.31,32 Parents can engage in direct pathways of 
socialization to transmit their environmental attitudes and behaviors to their children, including 
talking to their children about environmental issues or showing them how to practice environmentally 
responsible behavior.33 

TIMSS 2023 gathers information about these direct pathways of socialization in the Home 
Questionnaire. Parents of fourth grade students are asked to indicate how often they engage in various 
activities with their child. 

School Contexts 
School Policies and Practices 
Schools are formative environments which can have a significant influence on shaping children’s and 
adolescents' environmental attitudes and behaviors.34,35,36,37 A shared vision and a schoolwide approach 
to sustainability education can give a clear direction to teachers and encourage collaboration for 
integrating sustainability in educational processes. 38 , 39 , 40  The demands of current environmental 
challenges also put greater pressure on education systems to teach young people how to take action 
to protect the environment.41 School practices can serve as models of sustainable behavior for students 
as they provide examples of applying sustainability principles in everyday life. Therefore, integrating 
sustainability principles in schools’ everyday practices is an effective way to promote environmentally 
sustainable attitudes and behaviors in students.42, 43 However, schools’ enactment of sustainability 
education is also predicated on the availability of knowledgeable teachers with relevant skills. 
Although teachers may receive some training in this area during their initial teacher preparation, in-
service training and school-based support for teachers’ professional development in sustainability 
education is regarded as one of the most powerful mechanisms for transforming teaching and learning 
for sustainability in schools.44 Effective school-based education for sustainable development is also 
locally relevant and connected with community development. 45, 46 Schools that promote environ-
mental sustainability in their communities deliver localized instruction that is closely tied to students’ 
everyday experiences and model environmental behavior through community action.47,48 

The TIMSS 2023 School Questionnaire gathers information on schools’ emphasis on environ-
mental sustainability for both the fourth and eighth grades. Principals are asked to indicate to what 
extent the school engages in various activities to promote environmental sustainability, such as 
reviewing school practices and promoting relevant teacher professional development.  
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Classroom Contexts 
Teaching Practices 
Research provides evidence that teaching methods influence the effectiveness of sustainability 
instruction.49,50 Students who experience more active and interactive teaching methods (e.g., classroom 
discussions, research projects, hands-on activities, excursions in nature, outdoor environmental 
programs) demonstrate higher awareness about environmental issues, more positive environmental 
attitudes, and more frequent environmentally responsible behavior.51,52,53,54 Modelling behavior in the 
classroom can also be an effective tool for cultivating environmentally responsible lifestyles among 
students.55 

The TIMSS 2023 Teacher Questionnaire gathers information about the methods science teachers 
use to teach about sustainability, as well as the extent to which science teachers encourage 
environmentally responsible behavior among students. This information is collected from both fourth 
and eighth grade science teachers. 

Teachers’ Attitudes and Competence 
Teachers’ personal attitudes shape classroom contexts for students. Research indicates that teachers’ 
motivation and acknowledgement of the role of education in promoting sustainability is an important 
factor in the effectiveness of sustainability education,56,57,58 as is appropriate training for integrating 
environmentalism and sustainability into science education.59,60 

The TIMSS 2023 Teacher Questionnaire asks fourth and eighth grade science teachers to indicate 
the extent to which they agree that education about environmentalism and sustainability should be a 
priority for schools, as well as their participation in and need for professional development for 
integrating these topics into their teaching. 
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