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Abstract 

The world is facing increasingly complex environmental and social challenges that demand a 

rethinking of both the goals and practices of science education. Addressing these challenges 

requires more than disciplinary knowledge; it requires a systems-thinking perspective that 

helps learners understand how human activities, natural systems, technological development, 

and economic forces are deeply interconnected. To develop such perspectives, all students, 

regardless of socio-economic background, must cultivate a sense of responsibility for 

humanity’s impact on the environment and acquire the knowledge and skills needed to 

engage in sustainable decision-making. Science educators, and chemistry educators in 

particular, play a critical role in preparing students to meet these demands. 

Despite broad recognition within the scientific community of the importance of this mission, 

student engagement has declined as instruction has increasingly emphasized abstract 

principles and algorithmic problem solving over the exploration of meaningful socio-

scientific issues. As a result, authentic real-world contexts and opportunities to investigate 

complex, interdisciplinary problems are often replaced by decontextualized content and 

cookbook-style laboratory experiences. 

This talk examines the challenges and opportunities associated with designing and 

implementing rich, contextualized chemistry curricula that intentionally bridge theory and 

practice. Drawing on perspectives and examples from chemistry educators at primarily North 

American institutions, the presentation highlights instructional approaches grounded in 

systems thinking and the use of socio-scientific issues, including critical raw materials, to 

illustrate the interdependence of society, the environment, the economy, and technology. In 

particular, the talk showcases how integrating topics such as phosphate sustainability and 

critical raw materials into General Chemistry can positively influence students’ motivation, 

self-efficacy, and perceptions of relevance. Ultimately, the presentation emphasizes the 

central role of chemistry educators in fostering social responsibility and empowering students 

to engage thoughtfully with the complex global challenges that will shape a more sustainable 

future. 

 


