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Introduction

This guide is an overview to the key learning and teaching concepts and practices that
underpin education for sustainable development (ESD) in higher education extracted
from QAA, Advance HE and sector research.

Defining Education for Sustainable Development
You possibly already include sustainability in your teaching for example through:

e Subject specific sustainability teaching resources.

¢ Including your sustainability related research.

e Opportunities for students to engage with simple real-world sustainability
problems and challenges,

e Sustainable teaching initiatives for example, sustainable laboratories through the
LEAF initiative.

ESD (or sometimes called education for sustainability EfS) has a specific focus on
developing student’s abilities (competencies) to engage with complex ‘wicked’ societal
sustainability problems such as climate change, biodiversity loss, inequality, and poverty
reduction (the UN's Sustainable Development Goals) that they will likely encounter in their
private and professional lives outside of higher education:

“ESD develops competencies, that is, skills, attributes and values, and how they link
to subject knowledge and knowledge of sustainable development. ESD supports
learners across all academic disciplines and subject areas to create and pursue
visions of a better world.”


https://www.liverpool.ac.uk/about/sustainability/leaf/
https://sdgs.un.org/goals/

ESD is focused on:

1. Supporting students and staff to develop the knowledge, competencies and ability
to pursue sustainable visions of the future,

2. Supporting students and staff to appreciate the complexity of world, the ‘wicked
problems’ that continuously emerge, and how they can be personally and
professional contribute to positive change.

3. Challenging, supporting and enabling students and staff to co-design and drive
change for sustainability.

(QAA, 2021 p 8-9)

Defining complex ‘wicked’ problems

Linear simple or ‘tame’ problems can be addressed through linear problem-solving
strategies. Complicated problems consist of elements whose behaviors and interactions
are more well-understood, often linear, and therefore predictable. (Cronkin,

2006). Complex systems have many components, with many interrelationships, whose
combined effect is not easily seen or immediately predictable (Northrop, 2010).

“Wicked problems are highly complex and tend to be messy and difficult to define.
Attempts to solve them usually involve multiple stakeholders with diverse and
often contradictory perspectives, and such efforts can result in unforeseen
outcomes, which may even make the problems worse.” (McCune, 2021)

In summary, complex ‘wicked’ problems tend to have three interrelated components:

1. Complexity — multiple elements, sub-systems (social, economic, environmental)
and interdependencies.

2. Uncertainty - risks, consequences of actions, changing patterns.

3. Divergence - stakeholder values, viewpoints, strategic intentions.

(Head, 2023)

Many sustainability problems and issues therefore do not lend themselves towards ‘quick
fix' solutions. Complex ‘wicked’ sustainability problems will require careful introduction to

students through scaffolded progressive learning experiences across a programme that

consider the balance between being:

e Supportive and challenging.
¢ Sjtuated within a subject area and crossing boundaries.
e Local or global contexts etc.

For more on this topic, watch Prof McCune at Edinburgh University’s presentation on a
curricular for wicked problems.



https://media.ed.ac.uk/media/Curricula%20for%20wicked%20problems/1_3yxvo7ta
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To support learners develop the ability to engage with complex ‘wicked’ sustainability
problems UNESCO (UNESCO, 2011) has defined eight interrelated competencies
(knowledge, skills, values) for sustainability that have been adapted for higher education
in the QAA’s Education for Sustainable Development guidance (QAA, 2021):

Systems thinking competency

A way of approaching problems that analyses how all the elements within a system

influence one another. It is the ability to recognise and understand cause and effect in
complex systems:

e Recognise and understand relationships.
e Analyse complex systems.

e Consider how systems are embedded within different domains and scale.
¢ Deal with uncertainty.

Anticipatory (Futures thinking) competency

Futures-based perspective to evaluate the impact of current activities on future
generations. Foster student’s abilities to understand and meaningfully contribute towards
current and future challenges, whether in a local or global context:

e Understand an evaluate multiple outcomes.
e Create their own visions for the future.

e Apply the precautionary principle.

e Assess the consequences of actions.

¢ Deal with risks and changes.


https://thesystemsthinker.com/systems-thinking-what-why-when-where-and-how/

Critical thinking competency

Conceptualising, applying, analysing, synthesising and evaluating information, and is
therefore essential competence that allows learning to derive meaning from information.
It enables learners to critique the credibility and sources of knowledge, to recognise their
own personal assumptions and values, and beyond this, what may have influenced them:

e Question norms, practices and opinions.
o Reflect on one’s own values, perceptions and actions.
e Take a position on sustainable development discourse.

Strategic competency

Transitioning to sustainable alternatives or developing sustainable solutions to current
problems or issues requires strategy. Strategic competency includes core employability
skills such as goal setting, time and resources management, and implementing and
evaluating a course of action:

¢ Develop and implement innovative actions and further sustainability.
¢ Development at the local level and further afield.

Collaboration competency

Communicate effectively with colleagues, clients and stakeholders, ethically and
professionally across platforms, disciplines, cultures, national boundaries and cyber-
physical interfaces:

» Learn from others (including peers, and others inside and outside of their
institution).

¢ Understand the respect the needs, perspectives and actions of others.

¢ Deal with conflicts in a group.

¢ Facilitate collaborative and participatory problem solving.

Integrated problem-solving competency

ESD involves compley, ill-defined problems that can include missing, contradictory or
contested information. Typically, such problems require multidisciplinary and
interdisciplinary knowledge and research methods and address different values systems,
and conflicting priorities:

e Apply different problem-solving frameworks to complex sustainable development
problems.

¢ Develop viable, inclusive and equitable solutions.

e Utilise appropriate competencies to solve problems.

Self-awareness competency

Students are encouraged to recognise how their emotions, motivations, and personality
impact on their actions and behaviours. Through recognition of their individual context,



students can develop a sense of agency and responsibility to drive sustainable action
within their own environment, be it their local community or wider society:

¢ Reflect on their own values, perceptions and actions.
¢ Reflect on their own role in local community and global society.
e Deal with their feelings and desires.

Normative competency

Understand and reflect on the norms and values that underpin their own actions and
those of other stakeholders. Informed by concepts of justice, equity, inclusion and
responsibility, students are equipped to identify biases and barriers to sustainable action:

¢ Understanding and reflect on the norms and values that underlie one’s actions.

¢ Negotiate sustainable development values, principles.

e Goadls and targets, in a context of conflicts of interests and trade-offs, uncertain
knowledge and contradictions.

(QAA, 2021 p20-22)

Learning and teaching approaches to support ESD

Learning and teaching approaches that can support student sustainability competency
development include:

Case Studies (critical thinking competency)

Qualitatively rich descriptions of settings, problems, and controversies in sustainable
development challenge students to interact with the inherent complexity and uncertainty
found in global, regional, and/or local contexts.

Case studies invite students to consider real-world examples and examine issues from a
diversity of stakeholder perspectives. Case studies can provide a detailed example of
opportunities for students to engage in research with complex human-systems.

UN Sustainable Development Goals (SDGs): teaching resources

Climate Change Education: teaching resources



https://www.liverpool.ac.uk/centre-for-innovation-in-education/resources/all-resources/un-sustainable-development-goals-teach-resources.html
https://www.liverpool.ac.uk/centre-for-innovation-in-education/resources/all-resources/climate-change-education-teaching-resources.html

Co-teaching (critical thinking, systems thinking competencies)

Co-taught courses or guest lecturers etc allow for the possibility of having specialists in
different fields help students explore interdisciplinary and transdisciplinary topics from
two or more distinctive disciplinary perspectives.

Interdisciplinary learning for ESD: teaching resources

Stimulus Activities (critical thinking, self-awareness competency,
normative competencies)

Watching a video, multimedia, or looking at a photograph, poem or newspaper article or
reference to a physical object to initiate discussion and reflection. Students may even be
involved in producing their own work such as photos taken around the campus to
stimulate a discussion on campus greening. Use of videos or externally produced
documents potentially enable the tutor to bring in a wide range of viewpoints for critical
analysis, and this approach is feasible even with very large groups.

The use of a discussion may be an attempt to counter-act the risk of the tutor taking a
transmissive or authoritarian approach, thereby enabling students to discuss their own
and others’ views. Discussions potentially enable a range of perspectives to be aired, but
they may be confrontational and prove difficult to control, especially if the topic is a
controversial one. The tutor needs to be able to encourage listening and self-reflection
rather than argument and should be clear about their own role in the discussion for some
of the difficulties of neutrality as a tutor position.

Story Telling (future thinking competency)

Learning is structured around a narrative or story as means of sense making. Story telling
can be used to enable teachers or students to share stories and interpret experiences or
situate learners within a story-world in which to participate an unfolding story.

Student Sustainability Values & Perceptions: teaching resources

Systems thinking learning activities (systems thinking)

For example, through visualisation approaches (e.g. Sray diagrams) or adaption of

existing supply chain analysis or life cycle assessment activities challenge students to
consider sustainability through the lens of a specific product or commodity,
understanding its economic, social, and environmental backgrounds, contexts, and
effects. While life cycle assessment generally applies to detailed technical evaluations of
impacts it requires accessing and interpreting data from a variety of disciplinary sources.
Enabling students to research familiar issues or products allows for a clear sense of real-
world relevance and personal implications.

Systems Thinking: teaching resources



https://www.liverpool.ac.uk/centre-for-innovation-in-education/resources/all-resources/interdisciplinary-learn-for-esd-teach-resources.html
https://www.liverpool.ac.uk/centre-for-innovation-in-education/resources/all-resources/student-sustainability-values-perceptions.html
https://www.open.edu/openlearn/science-maths-technology/engineering-technology/spray-diagrams
https://www.liverpool.ac.uk/centre-for-innovation-in-education/resources/all-resources/systems-thinking-teaching-resources.html

Field Work and Field Trips (systems thinking, critical thinking)

Can be based on issues in the local community and environs, linking theory to real-world
examples, which can help students to understand multiple stakeholder perspectives in
situ. There is also evidence that outdoor experience is an important precursor to
understanding sustainability and that fieldwork promotes broader benefits for learning by
encouraging active and reflective learning among students.

Play-Based, Game-Based Learning and Simulation (collaboration
competency)

Provides environments for students to explore alternative scenarios and practice and
develop alternative ways of thinking, allowing students to take risks, experiment with new
approaches, learn through failure and explore positive sustainable futures.

Futures thinking for ESD: teaching resources

Problem-centred learning (integrated-problem solving, collaboration,
future thinking strategic competencies)

Learning opportunities that introduce students to sustainability related real-world issues
or problems to increase knowledge and understanding. Problem-centred learning is
particularly suited to complex, multi-faceted issues (‘wicked problems’) which are not
amenable to simple problem solving. It provides an environmental for creativity, risk-
taking and learning through failure, as well as innovative thinking.

Problem-centred learning that utilises the following additional approaches will tend to
support holistic sustainability competency development as it's closer to engaging
students in real-world problem-solving scenarios they might encounter outside of higher
education:

Interdisciplinary learning

The multidimensional nature of many sustainability issues invites, and at times requires a
corresponding interdisciplinary approach to inquiry and learning, setting a challenge for
higher education that traditionally remains primarily structured around disciplinary and
compartmentalised structures. This may mean finding practitioners in other disciplines
and subject areas who are engaged in, or willing to engage in, this challenge, either by
introducing more interdisciplinary approaches in collaboration with other disciplines, or by
attempting more fully engaged forms of interdisciplinarity.

Participatory action research

Participatory action research emphasises the collaborative nature of the research and
the production of knowledge by all participants, especially those non-academic
community members who would be considered ‘research subjects’ in more mainstream
research approaches.


https://www.liverpool.ac.uk/centre-for-innovation-in-education/resources/all-resources/futures-thinking-for-esd-teaching-resources.html

Living Labs

A Living Lab is a pedagogical approach where applied learning is promoted through
utilisation of the campus or community as a test bed for innovation and progressing
sustainable development. Where Living Labs take place within the research domain of an
institution, this is both a concept and process for research and innovation implementing
potential solutions to the sustainability challenges.

Civic Engagement Projects

Related to the previous two approaches, civic engagement projects (community

service learning or transdisciplinary learning) enable students to engage in activities
intended to directly benefit other people, where the activities are integrated with learning
activities in an intentional and integrative way that benefits both the community
organisation and the educational institution. The settings, experiences, levels of
engagement, and learning potential can vary widely from mere participation in some
typical volunteer work with limited problem solving and community interaction to
prolonged collaboration on a complex project.

Problem-centred learning for ESD: teaching resources

Interdisciplinary learning for ESD: teaching resources

(Adapted from: Lozano et al, 2017)

Embedding ESD within curricula

The Advance HE ESD literature review report (Advance HE, 2023) outlined a series of
recommendations for educators intending to implement ESD into their teaching:

Integrate sustainability into core curricula wherever possible.

This approach is most associated with the transformative goals of ESD because it treats
sustainability as part of the discipline rather than adjunct.


https://www.liverpool.ac.uk/centre-for-innovation-in-education/resources/all-resources/problem-centred-learning-for-esd-teach-resources.html
https://www.liverpool.ac.uk/centre-for-innovation-in-education/resources/all-resources/interdisciplinary-learn-for-esd-teach-resources.html

Aim to integrate the interdisciplinarity in ways that reinforce students’
disciplinary learning.

Designing interdisciplinary group work to build on disciplinary learning helps to reach all
students rather than only the willing. It helps to persuade students of the relevance of
sustainability where this is not obvious. Most straightforwardly, this could take the form of
giving students sustainability problems or cases through which they practice applying
new disciplinary skills or concepts. At its most advanced it could take the form of
incorporating inter- or transdisciplinary sustainability learning into a disciplinary degree
programme.

Prepare to communicate the concepts of sustainability and their inter-
relationships to students and colleagues.

This will help to address longstanding problems conceptualising sustainability. Reaching a
shared understanding of these in each context will help with consistent, productive
engagement. Rubrics describing assessment criteria and levels of achievement are
promising starting points for discussion here.

Create space for students to interpret learning outcomes and assessment
criteria together.

This is already widely accepted as beneficial but is particularly important in
interdisciplinary or transdisciplinary settings since these often bring contrasting
approaches to a single task. This clarification needs to be a collective process to
contextualise the learning outcomes and criteria and interpret what is ambiguous.

Consider how to maintain focus on learning outcomes that are
aspirational but will not be assessed for academic credit.

These may include competencies and values such as self-awareness and willingness to
act for sustainability. Where there is a decision not to assess these, they are unlikely to be
formalised as learning outcomes and are prone to be obscured. Bringing them to the fore
is particularly important where ESD is embedded into disciplinary learning.

Guide students to integrate knowledge in interdisciplinary settings

Students generally need support to integrate different disciplinary knowledge, beyond
simply accumulating it. A common topic or theme brings valuable focus here. Where
courses are team-taught by disciplinary specialists across faculties, coming together for
early introductory framing and concluding synthesis sessions can model for students how
different disciplines can respond to each other as they address a given problem.



Facilitate students’ interdisciplinary and transdisciplinary group and
project work

Students need methods, facilitation and time to navigate common difficulties of problem
identification and action planning, and to become effective group members. Specific
guidance and methods enable students to comprehend and engage with other
perspectives, represent their ideas, reach consensus, and manage the work equitably.
Examples include concept maps to visualise perspectives and focus points of difference,
causal trees to arrive at a shared problem definition, joint data analysis, and structured
approaches to dialogue and communication.

Incorporate teaching approaches and learning activities associated with
sustainability competencies

Teaching approaches that are already widely established in disciplinary curricula are
promising in developing the widest range of sustainability competencies. These are
project-based or problem-based learning, real-world experiences or cases. Other
teaching approaches associated with environmental education and community and
social justice are useful in teaching narrower groups of competencies. No single approach
addresses all sustainability competencies, but they can be combined in purposeful ways.

Create space and structure in the curriculum for critical reflection

This is key to developing values which mobilise sustainability knowledge and competency
into action. Reflection — a process of analysing content, process and premises in the light
of alternative perspectives - is key to the development of values and subsequent
intention to act. Students need guidance to move from descriptive to critical levels of
reflection through which they come to question underlying premises in the world and in
themselves.

Anticipate demographic and disciplinary differences about what is
perceived as appropriate when tackling sustainability problems and
dilemmas

Consider how these should shape the curriculum, teaching and assessment so that every
student develops sustainable values, competencies and intention to act, and no student
is at a disadvantage. Take steps to ensure that no single perspective dominates ESD and
that every student can find a personal connection with it.

Engage with CPD

Not all educators will become interdisciplinary ESD specialists. Those who do take this role
will need to research the relationship between their own discipline, other disciplines and
sustainability, and how to teach this to students. Of particular relevance to ESD is CPD
around interdisciplinary team teaching, teaching sustainability competencies and values,
stimulating and guiding critical reflection, identifying focusing questions and problems for



students, teaching students methods for working in interdisciplinary groups and with
external partners, facilitating project- and problem-based learning, managing emotion
and maintaining hope, and developing a repertoire of teaching approaches associated
with sustainability learning outcomes.

(Advance HE, 2023)

The AASHE A guide for sustainability learning projects report (AASHE, 2017) outlines a useful
‘heuristic’ for thinking about how you could introduce ESD progressively across a
programme:

e Year 1: Bringing the world into the classroom - e.g. case studies, discussions, co-
teaching in the classroom introducing students to complex sustainability issues
related to your subject area.

e Year 2: Visiting/ simulating the world - e.g. site/ field visits to introduce students
to real-world sustainability contexts, opportunities through serious games and
simulations for students to explore actions and consequences in complex
situations.

e Year 3: Engaging with the world — e.g. problems centred learning opportunities
where student get to explore engaging with multiple stakeholders, diverse
perspectives, ill-defined problems in real-world contexts etc.

Your subject area or for a shorter PGT programmes etc will mean that in practice you may
only be able to engage students in ‘bringing the world into the classroom’ activities. For
historical subject areas you may need to reference past events with modern or future
possible corollaries.
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(Adapted from: AASHE, 2017 p9-12)



Drivers for ESD

Quality assurance Agency (QAA)

In addition to the QAA’s Education for Sustainable Development guidance (QAA, 2021)
subject benchmark statements are in a process of being revised to facilitate embedding
ESD into different disciplines:

QAA'’s Subject Benchmark Statements

University strategy

Sustainability Strategy 2031

“Our commitments Sustainability will be woven into the curriculum and wider
student experience, connecting each discipline to the United Nations Sustainable
Development Goals and enabling every student to gain relevant attributes, skills
and knowledge.

We will do this by:

“Ensuring that Education for Sustainable Development (ESD) is embedded within all
our taught programmes.”

Strategy 2031: Education and student experience

Our objectives:

“Equip all students with an understanding of sustainability and the tools to
be agents for positive change.”

Students

Students organising for sustainability (National Union of Students)

People and Planet

Societal

UN Sustainable Development Goadls - Goal 4 Quality Education, 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.”

Other drivers for ESD in the curriculum include the UCU’s New Green Deal (Curriculum),

and for many subject areas PSRB requirements.


https://www.qaa.ac.uk/the-quality-code/subject-benchmark-statements
https://www.liverpool.ac.uk/media/livacuk/sustainability/University,of,Liverpool,Sustainability,Strategy,2031.pdf
https://www.liverpool.ac.uk/about/the-university/strategy-and-vision/liverpool-2031/education-and-student-experience/
https://sustainability.nus.org.uk/project/education-for-sustainable-development-changemakers
https://peopleandplanet.org/university-league/methodology/esd
https://sdgs.un.org/goals/goal4#targets_and_indicators
https://www.ucu.org.uk/media/11409/GND-quick-guide-3-curriculum/pdf/GND_Quick_Guide3_curriculum_Mar21.pdf

ESD case studies

You can find a curated ESD reading list that includes subject specific case studies and
other ESD resources online at: Reading Lists @ Liverpool — Education for Sustainable

Development (ESD) resources

Further support and resources

ESD staff support at Liverpool

ESD toolkit

For further support contact cie@liverpool.ac.uk
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