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Safety as a Framework for Adaptation Education: Empowering educators and students with agency in the face of the climate crisis


	
Climate change, resilience and adaptation are notoriously challenging topics for educators and students alike.

For educators, the challenges are multifold. There is a well-documented effort by entrenched industry groups to cast doubt on climate science and to push back against climate science education (Dunlap, 2011). This influence can shape curriculum decisions, especially in regions where such industries are dominant (Corporate Knights, 2025). As the topic itself has become politicized, parents and community members may resist climate education, arguing that it promotes a specific political agenda or contradicts their beliefs, regardless of the scientific consensus that climate change is real, caused by human behaviour, and has consequences that we must adapt to. As a result, different national and sub-national jurisdictions have varying policies on climate education (McKenzie et. al, 2023). Some explicitly include it in science curricula, while others downplay or exclude it (Weitzman Institute, 2023). Furthermore, the complexity of climate science itself is a challenge for educators as it involves multiple disciplines such as physics, chemistry, biology, economics, and others. This makes it challenging to teach comprehensively in limited classroom time. Oftentimes, the result of these challenges can lead to feelings of hopelessness and lack of agency by educators (Swim and Fraser, 2013). This can become a further barrier for educators to engage with issues of climate change and adaptation because of intentional and unintentional self-doubt about their climate science knowledge and concerns about audiences' responses (Jones and Davison, 2020).

This lack of agency is a major challenge for students as well who face eco-anxiety that can lead to climate doomism. Educators reported that students commonly felt "overwhelmed, hopeless, anxious, angry, sad and frustrated when engaging with ecological crises” (Verlie et. al, 2021). However, as Trott (2020) shows, middle school aged children who knew more about the scientific and social dimensions of climate change were more inspired and motivated by their growing climate awareness. Agency for students, defined here as the feeling of being able to contribute in a constructive way to a negative topic such as climate change, is a critical component to student mental health and effective climate education. As Pihkala (2021) argues, a key task for educators to help address eco-anxiety is to provide opportunities for meaningful and relevant empowerment.

In the face of these challenges, using the lens of safety in relation to climate education may prove to be a fruitful approach to helping provide educators and students with greater agency. Safety is a fundamental human need that is largely valued regardless of political or ideological stance (Maslow, 1943). People may disagree on how to achieve safety (e.g., gun control vs. self-defense), but the idea that safety itself is important is rarely questioned. Historically, solutions framed in the context of safety have been largely successful in transforming human behavior and developing new social norms such as the use of safety equipment (seatbelts, helmets, life jackets), the implementation of safety systems (smoke alarms, security cameras), and the integration of healthy activities (exercise, smoking reduction). This previous success offers optimism for applying this framing to key concepts in climate adaptation.

Climate adaptation at its core is an issue of human safety. The frequency and severity of climate-related events, ranging from hurricanes and wildfires to heatwaves and rising sea level, put immense pressure on people, industries, governments, and public safety institutions to adapt, mitigate, and respond effectively. The science of safety, which has traditionally focused on risk assessment, hazard mitigation, and emergency response, now finds itself at the heart of climate resilience strategies and may help provide a blueprint for climate adaptation action and education. As the concept of ‘safety’ is less politicized, largely unquestioned as important, and is geared towards tangible action and practical solutions, it holds the promise of providing both students and educators with a greater sense of agency when it comes to climate adaptation education.

To these ends, a team of scientists, educators and digital producers at UL Research Institutes (ULRI) have begun to leverage safety science principles for climate adaptation education. Leveraging traditional risk reduction frameworks that have been so successfully implemented by ULRI for other hazards such as fire and chemical exposures to building materials, this diverse team has undertaken educational research to inform the production of educational content related to adaptation.

ULRI is a leading, global safety science organization. Since 1894, it has pursued and applied science-driven knowledge to meet its mission of working for a safer world. ULRI established the Office of Research Experiences and Education (OREE) to focus on safety science education through various programs and initiatives for students ranging from middle school to post-graduate degrees. Starting in 2023, OREE has begun a multi-pronged approach to adaptation education that includes novel research on the impacts of eco-anxiety on learning. Based on this research, a series of free, web-based resources for teachers related to climate adaptation were produced. These resources were specifically guided by applying the safety lens to these materials to help better provide agency for educators to better feel capable of teaching climate change and adaptation topics and agency for students to feel more empowered to take action. These resources are included in two OREE developed platforms: Xplorlabs and Standards Academy.

Xplorlabs (www.xplorlabs.org) is a platform targeted to youth ages 11-19 that provides free, highly interactive web-based resources based on work from safety science experts at ULRI. Through a blended model of high-quality online interactive activities, videos, instructional experiences, hands-on classroom investigations, and creative classroom challenges, the Xplorlabs platform is a free, STEM-focused experience that creates interesting opportunities and STEM resources that create engagement, skills, knowledge, and action in the science of safety.

Standards Academy (www.StandardsAcademy.org) is a platform geared towards
undergraduate students to help them understand the importance of safety standards, introduce them to career pathways in the safety sciences, and help recruit a new generation of talent to help build standards for the future. It is built as a collaboration between ULRI and its sister organization ULSE (UL Standards and Engagement) that focuses on safety standards development.

This panel will focus on educational research undertaken at OREE as it pertains to climate education, eco-anxiety, and agency in the face of climate change challenges. It will then focus on how this research has informed the development of class materials for middle and high school teachers in Xplorlabs related to climate change, human safety, and adaptation. Finally, it will look at how this research has helped inform the development of climate adaptation case studies within Standards Academy.
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Panellist 1
Full Name: Eliana Stromberg
Organisation: UL Research Institute
Bio:
Eliana is a Research Fellow with ULRI’s Office of Research Experiences and Education. With a MSc in Climate Change from Dublin City University and a BA from Baylor University, her work explores the emotional, behavioral, and social aspects of climate change and works to inform initiatives that support social well-being.

Presentation 1
Climate Coping Literature Synthesis

Panellist 1 Contribution: 

Research on the mental health impacts of climate change awareness or experience with its consequences is an increasingly robust field. Developing alongside this line of inquiry are recommendations about how those impacted are to cope with distress or trauma caused by climate change. However, the current research on coping with climate change is notably diverse in approaches and disciplines. As a result, a variety of distinct climate and eco-anxiety frameworks have developed that are being circulated as resources for coping between scholars and to the general public alike. The purpose of this literature synthesis is to therefore retrospectively uncover the lines of work and practices that have informed the development of climate and eco-anxiety frameworks. Disciplines informing this work include behavioral, clinical, educational, or eco-psychology as well as pedagogical approaches such as trauma-informed education or eco-pedagogy, to name a few. This investigation traces the products of research on the mental health impacts of climate change to their respective theoretical foundations. As a result, this paper offers an interdisciplinary landscape study of the roots—and fruits—of research surrounding eco- and climate anxiety. Furthermore, this work provides recommendations to inform the production of climate adaptation resources for educators.


Panellist 2
Full Name: Dr. Jamie Herring
Organisation: HabitatSeven
Bio:
Dr. Herring is a digital producer whose work focuses on the intersections between climate, nature, and digital technologies. In this capacity, he has worked for organizations such as the World Bank, IPCC, NASA, NOAA, and ULRI. He holds a Ph.D. in Natural Resources from Cornell University.

Presentation 2
Producing Web-based Materials for Climate Adaption Education

Panellist 2 Contribution: 

This research paper presents the development of a series of web-based interactive materials designed to support educators in teaching climate adaptation through the lens of safety science. Recognizing that safety is a fundamental human need, the study applies safety science principles to frame climate adaptation as a proactive approach to risk reduction and resilience building. The materials, produced for delivery within Xplorlabs.org, incorporate engaging digital content, including simulations, case studies, and interactive exercises, to help educators convey complex climate adaptation concepts in an accessible and compelling manner.

The research details the iterative design process, which involved collaboration with educators, climate scientists, and safety experts at UL Research Institutes to ensure the content is both pedagogically sound and scientifically rigorous. By leveraging safety science frameworks, the materials emphasize hazard identification, risk assessment, and adaptive strategies, drawing parallels between climate adaptation and traditional safety practices in engineering, public health, and emergency management.

The study also explores the effectiveness of these materials through pilot testing in educational settings, assessing user engagement and learning outcomes. Findings suggest that framing climate adaptation within a safety context increases students’ motivation and comprehension, making climate risks more tangible and actionable. The paper concludes by discussing the broader implications of integrating safety science into climate education and offers recommendations for future web-based learning initiatives.


Panellist 3
Full Name: Dr. Denice Durrant
Organisation: UL Standards and Engagement
Bio:
Dr. Denice Durrant is the Director of Data Science & Engineering at UL Standards & Engagement, managing initiatives focused on advancing the technical rigor of ULSE standards. An experienced engineer, Durrant has worked to expand ULSE’s capabilities utilizing hazard mitigation to address technology challenges through standardization.
Presentation 3
Using Safety Standards as a Method for Engagement in Adaptation and Education

Panellist 3 Contribution:

This research paper examines the creation of case studies designed to help undergraduate educators teach climate resilience and adaptation using safety standards as a guiding framework. As climate hazards become more frequent and severe, designing and developing new standards to secure the safety of the human built environment is a critical climate adaptation function. This will require not only new approaches to the development of standards but also a new generation of students to contribute to their development.

The paper describes a structured methodology for developing case studies that draw from realworld climate adaptation standards development at ULSE. Each case presents a scenario where safety standards need to play a critical role in reducing climate-related risks. Pilot testing in undergraduate courses through the Standards Academy web–based platform (www.StandardsAcademy.org) assessed how these materials enhance students’ understanding of climate resilience from a safety-driven perspective. Results indicate that framing adaptation through safety standards improves comprehension, encourages interdisciplinary thinking, and provides students with structured approaches to addressing climate risks. The paper concludes with best practices for educators on incorporating safety-focused case studies into their teaching and discusses the broader impact of using this approach in climate education. This research contributes to the development of interactive, real-world learning tools that prepare students to apply safety principles in climate adaptation planning.






