STEM – Words of Wisdom
Competencies in the curriculum

Embedding key sustainability competencies into core physics curriculum 
A team of academic and non-academic staff collaborated on a scholarship project which explored how to embed key sustainability competencies in the core physics curriculum. Module content was audited by paid student interns and associate lecturers who identified connections between the content and sustainability competencies. 

A cross functional team met regularly to design assessment tasks to embed across three core physics modules. These tasks focused on encouraging students to reflect on the sustainability competencies that they experienced in their learning. Students were supported to visualise the overlap between institutional employability frameworks and sustainability competencies to help them recognise their relevance. 

Physics is a subject that could be deemed challenging to embed sustainability in due to the mathematical and theoretical focus of much of the curriculum, particularly at higher levels. The hope is that if the pilot is successful within physics, then other subject areas could replicate the approach, particularly the reflective assessment questions. 

Author: Martin Braun, Open University, Staff Tutor in Physical Sciences

Student quote
"It feels meaningful and supportive. It states that it was a pilot and that they want to implement sustainability into other courses, as well."

Using Chemistry home experiments to connect with sustainability 
S248 is a level 2 Chemistry module. Sustainability is embedded within the module's learning outcomes. Relevant UN sustainable Development goals are discussed and signposted to within module content. Students are supported to consider sustainability from a practical perspective through home experiments. 

One experiment is linked to producing more sustainable polymers (plastics) from renewable sources (UNSDG 12 Responsible consumption & production) and a second explores using adsorbents to remove pollutants from water (SDG 6 Clean water and sanitation). Students compare their results with their peers using an online forum and discuss the relevancy of criteria for chemists developing new materials. 

Author: The Open University's Responsible Futures Audit 2024
Student quote
"It would help with pressing present-day environmental issues (plastic use, water pollution), potentially providing solutions to these."

The value of reflection as an Environmental Manager 
T330 is a level 3 Engineering module that first ran in Autumn 2025. It explores complex and often emotive environmental challenges such as climate change, biodiversity, and disaster risk reduction. 

Environmental managers need to understand different viewpoints and evidence when making decisions. They also need to recognise their own connection to the people and places they work with and how it may impact their decisions. 

The module’s first assessment is a short reflective piece which draws on activities students have completed in the module’s 2nd block. The block content and activities guide students to consider how Environmental managers might think and feel as a human, citizen and manager. 

Students are introduced to the UNESCO sustainability competencies framework and as part of the assessment asked to share which competency areas they are most interested in developing and why. Students explore concepts of global citizenship, behaviour change, immunity to change, systems thinking and eco-anxiety. Regular reflective activities and discussions with peers and tutors help build student confidence and skills for the assessment. They are guided to capture reflections e.g. about how their personal environmental values shape their career choices and actions, in an e-journal. The reflective journal entries contribute to the assessment.

Author: The Open University's Responsible Futures Audit 2024

Student quote
"I chose this because T330 doesn’t just teach environmental engineering—it cultivates ethical, emotionally literate, and globally aware professionals. The blend of technical content with personal reflection and systems thinking is a model for sustainability education."

Diagramming for sustainability 
T220 Environmental Management: Systems and Sustainability is a level 2 module worth 30 credits. The module consolidates, challenges and extends students’ understanding and practices relating to management and sustainability of human-environment systems with a critical view of the SDGs and sustainability concepts and practices in a range of contexts. One of the module’s core innovations is linking environmental management and sustainability ideas and approaches with systems concepts and practical techniques including diagramming. For example, in ‘Block 4: Environmental management in communities’, students engage with several case studies that relate to communities in Guyana and the UK. Students are supported to consider the complexities of each case study through diagramming (e.g. using a spray diagram). This structured approach supports students to build their knowledge, skills and competencies which they then apply in a collaborative teamwork task. The process of collaborating to investigate and propose responses and outcomes for a contemporary environmental situations enables students to explore and learn from a range of perspectives. The diagramming aspects are facilitated using the Moodle VLE tool ‘Open Studio’ where students build a portfolio of material for use in assessments. This is also used as a resource for students to reflect on their skills development as their learning progresses.  

Author: Kevin Collins, Open University, Senior Lecturer Engineering and Innovation.

Assessment
Reflecting on personal environmental impact using a Carbon Calculator 
U116 Environment: journey through a changing world is a level 1, 60 credit, Environmental Sciences Module. Students use the OU carbon calculator as part of module activities and assessment. The calculator was developed in partnership with The Centre for Alternative Technology (CAT) and is publicly accessible via Open Learn. Students based outside of the UK are directed to use carbonfootprint.com. The OU carbon calculator supports students to estimate their personal carbon footprint and compare it with the UK average. 
The module also includes a case study of a former OU Environment student. The case study explores how the student’s experience learning about climate change and environmental sciences inspired changes that positively impacted their carbon footprint. 

The module uses a framework of ‘I/we/they’ and provides examples of actions which span the framework to help students better understand environmental issues and responses. Using this framework and the examples students must also reflect on and identify possible approaches they can take to address their carbon calculator results. The reflections and identified actions form part of the module’s second assessment.

Author: The Open University's Responsible Futures Audit 2024

Student quote
"Highlighting how each individual's/organisation's actions contribute helps to foster a more responsibility-led approach to sustainable development."

Supporting collaboration and active participation in sustainability debates 
SDT306 is a level 3 interdisciplinary module which focuses on how to equip students with skills to participate in sustainability debates and champion responses to sustainability challenges. Half of the module's assessment marks are linked to project work that addresses biodiversity, climate change and food issues. The project runs in parallel to the module content and is split into mini-project, group project, and individual project elements. 

For the group project students work together to create a set of slides which answer a research question about either Ecosystem Services (ES) or Sustainable Diets (SD). Students choose which topic to pursue and work with between five and ten peers. Each group member approaches the question from a different natural- or social-science perspective, e.g. intergenerational equity, natural heritage, sustainability, ethics, in order to consider different perspectives. 

Student groups have autonomy over how they collaborate and can work together online synchronously or asynchronously over approximately eight weeks of study time. Although a challenging task, most students report finding it rewarding and recognise the usefulness of developing collaboration and time management skills.

Author: The Open University's Responsible Futures Audit 2024

Student quote
"This seemed interesting and even though I don't love group projects, I feel like this would have the students gaining a lot from the learning."


Sustainability pedagogies

Innovation Landscape Matrix: Redefining Design to Shape Sustainable Narratives 
'T317 Innovation: Designing for Change', launched in 2014 and attracts 400–600 students annually. The module includes experiential project-based learning, culminating in a detailed design concept as the final assessment. A core tool is the Innovation Landscape Matrix (ILM) (Dewberry et al, 2024), created to help students explore the design ecologies of products, services, and systems through a sustainability lens. 
 
The ILM encourages students to consider where innovation might best be focused, moving beyond conventional product-based responses. Students undertake independent research to address questions across nine areas of the matrix. The bottom left emphasises product and material explorations, while the top right expands to systemic issues: ecological impacts by location, ethics of resource use, regulatory systems, cultural norms, and technology trends. This shift in perspective enables students to challenge established design norms and develop new narratives to support sustainable transitions (Dewberry, 2018). 
 
Over the past decade, thousands of design-for-sustainability projects have used the ILM, with associate lecturers also applying it in professional contexts. The exercise aligns with the UN Sustainable Development Goals (SDGs), particularly 'SDG 12: Responsible Consumption and Production', demonstrating its impact on both learning and practice. 
Author: Emma Dewberry, Open University, Senior Lecturer School of Engineering and Innovation.
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Student quote
"I feel this is the option that supports transformational change."

Helping students to reflect on their beliefs and understanding using a Venn diagram interactive 
T213, is a Level 2, 30 credit Environment and Development course. In the first week of the module students are asked to use an interactive Venn diagram to mark where their current thinking in relation to growthist, peakiest, environmentalist perspectives of energy systems. The interactive also allows them to see where other (anonymised) students on the module have placed themselves. To conclude the activity students are directed towards the discussion forum to share their views with the other students. A forum moderator encourages discussion between the students and provides further input as/when required. 

At the end of the course students revisit the interactive Venn diagram. Their previous answer from the start of the course is re-shared and students are invited to reflect on their decision and consider whether their perspective has changed and why.

Author: The Open University's Responsible Futures Audit 2024

Student quote
"The reason this stood out are terms like 'interactive', 'themselves' and 'encourages'. In addition, modern trends seem to indicate that the best way to stimulate students is through effective communications and diagrams are often more effective at achieving this than reading textbooks or 10 pages. Finally, the message of reflection should continue to be encouraged by The OU."


Subliminal curriculum

Design Fairs/Student poster competition 
Since 2018 students studying OU Design modules are invited to enter the Annual Design Competition. Students are asked to develop projects they began as part of their coursework. These projects often reflect a range of social and ecological issues. For example, U101 students learn about designing for society and T190 focuses on system thinking. Around 40 students across all levels of Undergraduate study enter the competition each year. Students submit a poster and are reviewed according to their stage of study. Examples of entries include the design of an edible and compostable water bottle, designing a solution to educate and encourage use of a community allotment, and the design of an app that communicates food expiry dates in local shops to tackle food waste. Link to competition https://www.oudesignshow.org.

Author: The Open University's Responsible Futures Audit 2024

Student quote
"The student poster competition would be a fun way to take part in the sustainability values of the OU."


