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Introduction: How to Use this Guide

Members of AASHE’s Scaling Up Sustainability Across the Curriculum Community of
Practice produced this guide for instructors in our curriculum development workshops
and for others who seek to integrate sustainability across the curriculum in higher
education.

Our goals were to:

● Help instructors understand the similarities and differences among the
sustainability competencies frameworks produced by the United Nations
Educational, Scientific and Cultural Organization (UNESCO) and the revised
version, entitled the Key Competencies in Sustainability Framework (KCSF), so
that instructors can decide whether to teach with one or both of these
frameworks, and can map connections among the sets of competencies and
ways of teaching them.

● Support instructors to integrate sustainability competencies into their courses by
identifying and developing curricular and pedagogical resources, resources for
assessing student learning, and relevant examples of the scholarship of teaching
and learning in this field.

We encourage all readers to familiarize themselves briefly with the UNESCO and
KCSF frameworks by reading the next section, which summarizes these two
frameworks.

Readers interested in revising program-level learning outcomes and curricula (for
a school or department, for example) will especially benefit from considering the
frameworks in their entirety, and how their program can teach all of the competencies as
an interrelated whole.

Instructors interested in incorporating one or more of the competencies into their
teaching are encouraged to identify which competencies are most relevant to the
instructors’ courses, and to focus on the sections that provide resources for teaching
each of these competencies. These resources include:

● Definitions of each competency
● Relevant student learning outcomes, organized by the levels of Bloom’s

Taxonomy (see Appendix A)
● Key concepts and methods
● Pedagogies and assessments of student learning (for additional resources,

search the curriculum repositories listed in Appendix B)
● Examples of relevant scholarship of teaching and learning
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Instructors who are looking for insights on how to teach about a specific topic
(such as food, water, or policy) should use the find command to search the full
document for the range of sustainability competencies that can be taught in relation to
the topic.

Readers interested in offering professional development for their faculty or
students to use the competencies may want to use the brief handout that defines the
competencies and provides example pedagogies in Appendix C, as well as the online
tutorial on the KCSF sustainability competencies for instructors and students.

University of San Francisco Environmental Monitoring students learn to measure "flow"
in the Gleeson Library Reflecting Pool.

Image: zzzrandyzzz

https://sites.google.com/asu.edu/gcselevel1/home
https://sites.google.com/asu.edu/gcselevel1/home
https://www.flickr.com/photos/77958541@N00/
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1. Comparing the UNESCO and GCSE Sustainability Competencies

Based on a comprehensive literature review, Wiek et al. (2011) defined sustainability
competencies as "knowledge, skills, and attitudes that enable successful task
performance and problem-solving … with respect to real-world sustainability problems,
challenges, and opportunities" (p. 204). These authors emphasized that sustainability
education should not simply aim to teach individual competencies but also the
interrelationships among them, which form a unified whole.

Drawing on de Haan (2010), Rieckmann (2012), and Wiek et al. (2011), the United
Nations Educational, Scientific and Cultural Organization defined eight cross-cutting
sustainability competencies relevant to the United Nations Sustainable Development
Goals (SDGs). These competencies include systems thinking, anticipatory thinking,
normative thinking, strategic thinking, collaboration, critical thinking, self-awareness,
and integrated problem-solving (UNESCO, 2017, p. 10). To assess these competencies,
UNESCO and Arizona State University scholars created the SDG Fitness Test,
comprising 24 questions about four real-world scenarios (UNITAR, 2022).

Drawing on a Delphi Study conducted by Brundiers et al. (2021), an expert group
convened by the Global Council for Science and the Environment (GCSE) developed a
subsequent version of the UNESCO competencies framework called the Key
Competencies in Sustainability Framework (KCSF). The KCSF was intended more
specifically for higher education, for preparing students to enter professional settings,
and to serve as accreditation standards for higher education sustainability programs
(Brundiers et al., 2023). While much of the UNESCO framework remains in the KCSF
version, there are differences in some titles and definitions of competencies. Table 1.1
outlines the key competencies for sustainability and the respective definitions from the
UNESCO and KCSF frameworks.

Table 1.1. UNESCO and GCSE Sustainability Competencies

Competency Definition

UNESCO:
Systems
thinking

KCSF:
Systems
thinking

UNESCO: The ability to recognize and understand relationships, to analyze
complex systems, to think of how systems are embedded within different
domains and different scales, and to deal with uncertainty.

KCSF: The ability to collectively analyze complex systems across different
domains, sectors, and spatial and temporal scales using analytical concepts
like cause-effect structures, cascading effects, inertia, feedback loops,
interdependencies, and other systemic features.
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Competency Definition

UNESCO:
Anticipatory

KCSF:
Futures thinking

UNESCO: The ability to understand and evaluate multiple futures – possible,
probable, and desirable; to create visions for the future; to apply the
precautionary principle; to assess the consequences of actions; and to deal
with risks and changes.

KCSF: The ability to collectively explore future developments and states,
specifically to anticipate how sustainability challenges might evolve or occur
over time (scenarios). This also includes collectively analyzing, crafting, and
evaluating desired future states (visions). These visualizations of the future
provide a foundation for researching evidence-supported alternative
development pathways.

UNESCO:
Normative

KCSF:
Values thinking

UNESCO: The ability to understand and reflect on the norms and values that
underlie one’s actions; and to negotiate sustainability values, principles, goals,
and targets, in a context of conflicts of interests and trade-offs, uncertain
knowledge, and contradictions.

KCSF: The ability to collectively identify, analyze, map, apply, reconcile, and
negotiate sustainability principles, goals, and targets, as well as trade-offs.
This also includes the ability to be aware of and specify oneʻs own values.
Because sustainability is an inherently normative concept centered on equity
among people, between people and the environment, and across generations,
values-thinking competency includes engaging with principles and practices
emphasizing concepts of justice, equity, diversity, and inclusion.

UNESCO:
Strategic
thinking

KCSF:
Strategic
thinking

UNESCO: the ability to collectively develop and implement innovative actions
that further sustainability at the local level and further afield.

KCSF: The ability to collectively design transformational systemic
interventions, transitions, and governance strategies while accounting for
strategic leverage points, power dynamics, uncertainty and surprises as well
as social and organizational learning in navigating these strategies.

UNESCO:
Collaboration

KCSF:
Interpersonal

UNESCO: The ability to learn from others; to understand and respect the
needs, perspectives, and actions of others (empathy); to understand, relate to,
and be sensitive to others (empathic leadership); to deal with conflicts in a
group; and to facilitate collaborative and participatory problem-solving.

KCSF: The ability to motivate, enable, and facilitate collaborative and
participatory sustainability research and collective problem-solving processes,
and facilitate multi-, inter-, and transdisciplinary knowledge building and
integration, which includes Western scientific knowledge as well as traditional
ecological knowledge and indigenous knowledge and wisdom.
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Competency Definition

UNESCO:
Critical thinking

KCSF:
(Not applicable)

UNESCO: The ability to question norms, practices, and opinions; to reflect on
one’s values, perceptions, and actions; and to take a position in the
sustainability discourse.

UNESCO:
Self-awareness

KCSF:
Intrapersonal

UNESCO: The ability to reflect on one’s role in the local community and
(global) society; to continually evaluate and further motivate one’s actions; and
to deal with one’s feelings and desires.

KCSF: The ability to be aware of one’s own emotions, desires, thoughts, and
behaviors as well as one’s positionality and role in global society and in the
local community. Intrapersonal competency involves the ability to reflect and
act with self-awareness and to regulate, motivate, and continually evaluate
one’s actions and improve oneself, drawing on and developing emotional
intelligence and resilience.

UNESCO:
Integrated
problem-solving

KCSF:
Integrated
problem-solving

UNESCO: The ability to apply different problem-solving frameworks to
complex sustainability problems and develop viable, inclusive, and equitable
solution options that promote sustainable development, integrating the other
competencies.

KCSF: The ability to solve complex sustainability problems in integrated ways
i.e., the ability to work with others to integrate problem analysis, sustainability
assessment, visioning and strategy building, and to prepare for implementing
the co-created solution in the real world. This includes the ability to articulate
the individual contributions of the previous key competencies to sustainability
problem-solving processes and being familiar with different problem-solving
frameworks and able to select the appropriate one to develop viable solution
option in context-sensitive ways, recognizing that sustainability
problem-solving is a long-term, iterative and collective process between
planning, realization, adjustment and evaluation.

KCSF:
Implementation

UNESCO:
(Not applicable)

KCSF: The ability to collectively carry out and realize planned sustainability
strategies (e.g., sustainability action plan) on the ground, including
implementation, adaptation, transfer, and scaling, in effective and efficient
ways. Working toward a sustainability-informed vision over time involves
monitoring and evaluating the realization process on the ground, addressing
emerging challenges, and making adjustments.
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2. Systems Thinking Competency

Definitions

UNESCO:
Systems
thinking

KCSF:
Systems
thinking

UNESCO: The ability to recognize and understand relationships, to
analyze complex systems, to think of how systems are embedded
within different domains and different scales, and to deal with
uncertainty.

KCSF: The ability to collectively analyze complex systems across
different domains, sectors, and spatial and temporal scales using
analytical concepts like cause-effect structures, cascading effects,
inertia, feedback loops, interdependencies, and other systemic
features.

Learning Outcomes

Here we provide examples of student learning outcomes associated with the systems
thinking competency, organized according to Bloom’s Taxonomy (see Appendix A), from
simpler to more complex learning objectives. These learning outcomes are drawn
especially from Brundiers et al. (2023), and supplemented by ASUSOS (n.d.) and
Zhang & Vanasupa (n.d.).

Remember: Recalling facts and concepts, including retrieving, recognizing, and
recalling relevant knowledge from long‐term memory.

● Define key concepts of systems thinking.
● Describe some benefits of systems thinking in sustainability problem-solving.
● Recall the concept of a dynamic system and the elements within a model of a

dynamic system, such as system boundary.
● Articulate that the earth is essentially a closed system.
● Articulate that all material or energy input to (or output from) the system must be

created from existing material or energy.

Understand: Constructing meaning from oral, written, and graphic messages by
exemplifying, classifying, summarizing, inferring, locating, recognizing, reporting,
translating, or explaining.

● Explain how sustainability problems have emerged (from a historical, cultural,
and spatial perspective).
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● Describe in principle how different personal (and professional) activities
contribute to, or solve or mitigate sustainability problems.

● Describe how multiple, different intervention points are relevant for sustainability
problem-solving.

● Explain the conceptual difference between open and closed systems.
● Explain the relationship between events, patterns and system behavior.

Apply: Using information in new situations, or carrying out a procedure for executing,
implementing, solving, interpreting, operating, or sketching.

● Identify components that make up a system and define a system’s boundary by
analyzing events and patterns.

● Identify what events (or measures) serve as indicators for the behavior of the
system.

● Discuss how modifying a driver changes the problem constellation (how
interventions in drivers play out in a system).

Analyze: Breaking material into constituent parts, determining how the parts relate to
one another and to an overall structure or purpose, differentiating, organizing,
comparing, contrasting, distinguishing, examining, experimenting, questioning, or
testing.

● Analyze an existing system’s structure, describing its properties, processes, and
behaviors (e.g., nonlinearity, emergence, path dependence, balancing and
reinforcing loops, leverage, drivers).

● Use graphical tools to model a system and its behavior (interactions,
consequences).

● Apply systems thinking to analyze the concept of sustainability, and phenomena
such as population growth, material flows, energy flows, water flows, etc.

● Recognize interdependencies of different systems (e.g., a nuclear power plant
relies on a large reservoir of cold water as does the local ecosystem within that
same body of water).

● Relate events and patterns of consumer behavior (including one's own) to the
larger global economic system.

● Make connections between events and patterns from very different areas, such
as political, social, health and safety, environmental, manufacturing,
environmental, or economic systems.

Evaluate: Making judgments based on criteria or standards by checking, critiquing,
weighing, arguing, defending, judging, or justifying a position.
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● Select, modify, combine and apply appropriate systems thinking methods (e.g.,
modeling, network analysis, robustness analysis) for analyzing systems,
identifying problems that pertain to sustainability, and developing solutions.

● Critically reflect on one’s own ways of systems thinking in the context of different
ways of acquiring knowledge, including different scientific methods and traditional
knowledge systems.

● Examine sustainability challenges as decision challenges, including how
stakeholder interests, values, needs and influences become key drivers in
problems and systems.

Create: Producing new or original work by assembling elements to form a coherent or
functional whole, or reorganizing elements into a new pattern or structure; generating,
planning, or producing; designing, constructing, developing, formulating, or authoring.

● Develop, describe, and bound a system that captures the ecological, economic,
and social elements and the relationships between them.

● Create basic systems diagrams of sustainability problems, using some empirical
data to illustrate elements of the problem (e.g., adverse effects, feedback loops,
stocks, processes, fluxes).

● Create a schematic graph that depicts the behavior of a particular event (or
measure) over time.

● From the knowledge of a system and behavior-over-time graphs, create a causal
loop diagram involving the major events (or measures) within a system.

● Diagnose a problem, create an intervention or alternative system to address the
problem, or delineate alternative initial conditions that could lead to a more
sustainable state.

Concepts and Methods

Below is a summary of major concepts and methods associated with systems thinking,
adapted from Brundiers et al. (2023).

Concepts Methods

Systems and systems dynamics
(non-linearity, time, lags, surprises,
uncertainty, etc.)
Feedback loops, complex cause-effect
chains (surface vs. root causes, attractors),
cascading effects, thresholds, tipping and
leverage points, legacy, inertia, resilience,

Descriptive methodologies (“thick”
description, narrative research methods)

Modeling methods

Qualitative methods (e.g., concept maps,
network analysis)
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Concepts Methods

adaptation, structuration, etc.
Variables/indicators, systems,
sub-systems, structures (e.g., archetypes),
functions, elements/stocks and processes/
interconnections/fluxes

People and social systems: values and
attitudes, ideologies, preferences, needs,
collective perceptions, motives, actions
and habits, decisions, power, tactics,
politics, policies, laws, institutions, culture,
etc.

Across multiple temporal and spatial
scales: local to global, short to long-term

Across multiple and/or coupled domains:
society, environment (ecosystems),
economy, technology, etc.

Quantitative modeling and simulations
(e.g., STELLA, Life Cycle Assessment,
Systems Mapping)

Institutional-, decision-, governance-, and
social-systems analysis, actor analysis,
constellations analysis, syndrome
approach and methods operationalizing
Cultural Historical Activity Theory (CHAT)

Methods to identify archetypes, leverage
points, intervention points for disruption

Participatory systems approaches,
including participatory modeling,
role-playing games and simulations

Geographic Information Systems

Pedagogies and Assessments

Below are links to example lesson plans, assignments, and assessments of student
learning about systems thinking and sustainability.

Natural Sciences

Biology

Hydrologic Balance and Climate Change

The Carbon Cycle

Oceans in Peril: Pressures on Ocean Ecosystems

Environmental Studies and Sciences

Systems Thinking Course

Introduction to Systems Thinking (Sustainability 101 assignment)

History of Food Systems

Energy from and to the Earth

https://serc.carleton.edu/integrate/teaching_materials/earth_modeling/unit6.html
https://serc.carleton.edu/integrate/teaching_materials/change_inthe_air/activity2.html
https://serc.carleton.edu/integrate/teaching_materials/sustain_ocean/activity4.html
https://jahnresearchgroup.net/systems-thinking-2/systems-thinking/
https://sites.google.com/view/intro-to-systems-thinking/home
https://serc.carleton.edu/integrate/teaching_materials/food_supply/module2.html
https://serc.carleton.edu/integrate/teaching_materials/energy_sustain/earth_energy.html
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Systems Thinking: Rio Grande River Flow

Future of Food

Social Sciences

Sociology

Systems thinking

Political Science

Major Storms and Community Resilience

Regulating Carbon Emissions

Arts & Humanities

Humanity and Its Futures: Systems Thinking Approaches

Engineering

Urban Landscapes and Water Use

Urban Hydrology

Low Impact Development and Green Infrastructure

Urban Water - Atmospheric Environment Interactions

Business and Economics

Economics

Climate Change from the Socio-Environmental Systems Perspective

Financial Incentives of Open Access Resource Overuse

International Economics, Development, and Growth

Management

Systems Thinking for Sustainable Development and Enterprise

Health and Social Work

Composting Toilets

Global Food Security

Law and Policy

Policy & Governance of Sustainable Systems

https://serc.carleton.edu/integrate/teaching_materials/water_science_society/student_materials/1030
https://serc.carleton.edu/integrate/teaching_materials/food_supply/overview.html
https://webapp4.asu.edu/bookstore/viewsyllabus/2197/92450
https://serc.carleton.edu/integrate/teaching_materials/storm_resilience/index.html
https://serc.carleton.edu/integrate/teaching_materials/carbon_emissions/overview.html
https://canvas.harvard.edu/files/11820016/download?download_frd=1
https://serc.carleton.edu/integrate/teaching_materials/water_cities/lesson4.html
https://serc.carleton.edu/integrate/teaching_materials/water_cities/lesson2.html
https://serc.carleton.edu/integrate/teaching_materials/water_cities/lesson7.html
https://serc.carleton.edu/integrate/teaching_materials/water_cities/lesson3.html
https://serc.carleton.edu/integrate/teaching_materials/carbon_emissions/unit7.html
https://serc.carleton.edu/integrate/workshops/sustainability2012/activities/mcintosh.html
https://drive.google.com/drive/folders/1Fxv2U1VKDEcT64M0VeJx9GQlycaIEg78?usp=drive_link
https://seas.umich.edu/sites/default/files/2022-04/EAS_550_Winter_2022.pdf
https://serc.carleton.edu/integrate/teaching_materials/energy_sustain/compost_toilet.html
https://serc.carleton.edu/integrate/teaching_materials/food_security/unit2.html
https://webapp4.asu.edu/bookstore/viewsyllabus/2237/73135
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Policy Coherence and Systems Thinking for Sustainable Development

Interdisciplinary

Open University Systems Thinking Course (Open Access)

Teach Systems Thinking (Resources for Teaching Systems Thinking)

Systems Thinking Module (and see this article and webinar on how to use the module)

Teaching Students About Systems Thinking

Resources for Teaching Systems Thinking

Systems Maps, Concept Maps, Mind Maps

Using Concept Mapping to Experientially Introduce Systems Thinking

Mind Mapping: A Systems Thinking Application for Change Management

Seeing Systems: Peace, Justice, and Sustainability Discussion Activity

Systems Models, Computer Models

Stella

ENROADS

Loopy and Visualizing Systems

The Systems Thinker

General Assessments

Assessment of Competency-based Sustainability Learning to Foster Systems Thinking
and Critical Thinking

Assessing Systems Thinking: A Tool To Measure Complex Reasoning Through
Ill-Structured Problems

Essay Assessments: Interdisciplinary and Systems Thinking

Scholarship of Teaching and Learning

Below are examples of research on teaching and learning about the systems thinking
competency.

https://www.unssc.org/courses/policy-coherence-and-systems-thinking-sustainable-development-1
https://www.open.edu/openlearn/science-maths-technology/engineering-technology/systems-thinking-free-courses
https://serc.carleton.edu/integrate/teaching_materials/themes/expert_thinking/systems.html
https://serc.carleton.edu/integrate/teaching_materials/syst_thinking/index.html
https://www.tandfonline.com/doi/full/10.1080/10899995.2018.1529469
https://serc.carleton.edu/integrate/workshops/webinars/2016_2017/systems_thinking/index.html
https://www.edutopia.org/article/teaching-k-12-students-systems-thinking
https://humaneeducation.org/6-resources-for-teaching-systems-thinking/
https://serc.carleton.edu/integrate/workshops/sustainability2012/activities/jarchow.html
https://hub.aashe.org/browse/presentation/9446/mind-mapping-a-systems-thinking-application-for-change-management
https://drive.google.com/file/d/1KchQkEsJnWIxAc1uCn18ooOICVLCu0Oz/view?usp=drive_link
https://www.iseesystems.com/store/products/stella-online.aspx
https://www.climateinteractive.org/en-roads/
https://ncase.me/loopy/
https://serc.carleton.edu/teachearth/activities/191100.html
https://thesystemsthinker.com/tools/
https://hub.aashe.org/browse/presentation/10932/assessment-of-competency-based-sustainability-learning-to-foster-systems-thinking-and-critical-thinking
https://hub.aashe.org/browse/presentation/10932/assessment-of-competency-based-sustainability-learning-to-foster-systems-thinking-and-critical-thinking
https://www.sciencedirect.com/science/article/pii/S1871187117302511
https://www.sciencedirect.com/science/article/pii/S1871187117302511
https://serc.carleton.edu/integrate/about/essays.html
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Natural Sciences

Biology

The Theoretical Nature of Systems Thinking. Perspectives on Systems Thinking in
Biology Education

Environmental Sciences and Studies

Teaching Systems Thinking Webinar

Social Responsibility and the World of Nature: An Interdisciplinary Environmental
Studies Course for Inspiring Whole System Thinking and Environmental Citizenship

Examining Undergraduate Students’ Systems Thinking Competency Through a Problem
Scenario in the Context of Climate Change Education

Chemistry

Exploring Opportunities to Incorporate Systems Thinking Into Secondary and Tertiary
Chemistry Education Through Practitioner Perspectives

Integrating the Molecular Basis of Sustainability into General Chemistry through
Systems Thinking

Introduction to Systems Thinking for the Chemistry Education Community

Systems Thinking Approaches for International Green Chemistry Education

Applications of Systems Thinking in STEM Education

Systems Thinking for Education about the Molecular Basis of Sustainability

Social Sciences

Assessing (Social-Ecological) Systems Thinking by Evaluating Cognitive Maps

Educating Systems Thinking for Sustainability: Experience with a Developing Country

Integrating Social Science Research to Advance Sustainability Education

Arts & Humanities

Essays on Systems Thinking: Applications for Art Education

Systems Thinking and Interdisciplinarity in Disciplinary Design Education

Teaching Sustainability, Ethics and Scientific Writing: An Integrated Approach

Engineering

Systems Engineering in University Education with Focus on Systems Thinking

https://www.frontiersin.org/articles/10.3389/feduc.2018.00040/full
https://www.frontiersin.org/articles/10.3389/feduc.2018.00040/full
https://ise.gmu.edu/teaching-resources-for-systems-thinking-a-crucial-21st-century-skill/
https://link.springer.com/article/10.1007/s13412-021-00720-2
https://link.springer.com/article/10.1007/s13412-021-00720-2
https://hub.aashe.org/browse/publication/27494/Examining-undergraduate-students-systems-thinking-competency-through-a-problem-scenario-in-the-context-of-climate-change-education
https://hub.aashe.org/browse/publication/27494/Examining-undergraduate-students-systems-thinking-competency-through-a-problem-scenario-in-the-context-of-climate-change-education
https://hub.aashe.org/browse/publication/26026/Exploring-opportunities-to-incorporate-systems-thinking-into-secondary-and-tertiary-chemistry-education-through-practitioner-perspectives
https://hub.aashe.org/browse/publication/26026/Exploring-opportunities-to-incorporate-systems-thinking-into-secondary-and-tertiary-chemistry-education-through-practitioner-perspectives
https://hub.aashe.org/browse/publication/23120/Integrating-the-Molecular-Basis-of-Sustainability-into-General-Chemistry-through-Systems-Thinking
https://hub.aashe.org/browse/publication/23120/Integrating-the-Molecular-Basis-of-Sustainability-into-General-Chemistry-through-Systems-Thinking
https://hub.aashe.org/browse/publication/21979/Introduction-to-Systems-Thinking-for-the-Chemistry-Education-Community
https://hub.aashe.org/browse/publication/23121/Systems-thinking-approaches-for-international-green-chemistry-education
https://pubs.acs.org/doi/full/10.1021/acs.jchemed.9b00261?casa_token=_tUs8mveAvYAAAAA:BuL0qYroYqmOuse-Od2IZvcavcYVDEP1iykOEP9a-O9r8AG3NanQD6oW4pDVC-8PUKhvVB3ZtilkFA
https://www.nature.com/articles/s41893-019-0285-3
https://www.mdpi.com/2071-1050/11/20/5753
https://onlinelibrary.wiley.com/doi/10.1002/sres.1097
https://link.springer.com/chapter/10.1007/978-3-319-67122-2_3
https://journals.flvc.org/jafl/article/view/88528
https://www.designsociety.org/publication/45812/SYSTEMS+THINKING+AND+INTERDISCIPLINARITY+IN+DISCIPLINARY+DESIGN+EDUCATION
https://ieeexplore.ieee.org/document/9274220
https://www.designsociety.org/publication/45120/Systems+Engineering+in+university+education+with+focus+on+Systems+Thinking
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Sustainable Systems Engineering Course Design: Design for Systems and Society

Analyzing Sustainable Practices in Engineering Projects: A Systemic Approach

The Case for Systems Thinking in Undergraduate Engineering Education

Business and Economics

Using Systems Thinking to Educate for Sustainability in a Business School

The Power of Art to Foster Systems Thinking, One of the Key Competencies of
Education for Sustainable Development (for a Management Course)

Health and Social Work

Planetary Health Pedagogy: Preparing Health Promoters for 21st-Century
Environmental Challenges

Law and Policy

Promoting Systems Thinking and Pro-Environmental Policy Support through Serious
Games

(Systems) Thinking Like a Lawyer

Systems Thinking and the Law in the Age of the Anthropocene

Interdisciplinary

What is Systems Thinking? A Review of Selected Literature Plus Recommendations

A Complete Set of Systems Thinking Skills

Systems Thinking for Systems Leadership: Promoting Competency Development for
Graduate Students in Sustainability Studies

Systems Thinking for Campus Sustainability: Utilizing the University of Central Florida
Campus as a Living Laboratory

Thinking Skills in Two Undergraduate Sustainability Courses: A Comparison of Teaching
Strategies

Fostering Students’ Systems Thinking Competence for Sustainability by Using Multiple
Real-World Learning Approaches

Using the U.N. SDGs to Foster Systems Thinking in Incoming First-Year Students (for
STEM)

Systems Thinking (for evaluation)

https://ojs.library.queensu.ca/index.php/PCEEA/article/view/15972
https://www.mdpi.com/2071-1050/15/7/6022
https://online-journals.org/index.php/i-jep/article/view/25035
https://hub.aashe.org/browse/publication/23825/Using-Systems-Thinking-to-Educate-for-Sustainability-in-a-Business-School
https://www.sciencedirect.com/science/article/pii/S0959652618307819?casa_token=_p3NTOHduqIAAAAA:jtZ5KkAfhME67mzgcMyASrgq73MZHjwfpU5i-w7KkilbZmUce8v7QWg3y5xMnPCpFiLlPF7G
https://www.sciencedirect.com/science/article/pii/S0959652618307819?casa_token=_p3NTOHduqIAAAAA:jtZ5KkAfhME67mzgcMyASrgq73MZHjwfpU5i-w7KkilbZmUce8v7QWg3y5xMnPCpFiLlPF7G
https://onlinelibrary.wiley.com/doi/pdf/10.1002/hpja.641
https://onlinelibrary.wiley.com/doi/pdf/10.1002/hpja.641
https://www.frontiersin.org/articles/10.3389/fenvs.2022.957204/full
https://www.frontiersin.org/articles/10.3389/fenvs.2022.957204/full
https://scholarship.law.pitt.edu/cgi/viewcontent.cgi?article=1217&context=fac_articles
https://www.elgaronline.com/edcollchap/book/9781839101328/book-part-9781839101328-10.xml
https://static1.squarespace.com/static/5cdd9b229d414959afa69898/t/5f0c56adb35453569b65c2f6/1594644145160/What+is+Systems+Thinking+A+Review+of+Selected.pdf
https://incose.onlinelibrary.wiley.com/doi/epdf/10.1002/inst.12159?saml_referrer
https://hub.aashe.org/browse/publication/27531/Systems-thinking-for-systems-leadership-promoting-competency-development-for-graduate-students-in-sustainability-studies
https://hub.aashe.org/browse/publication/27531/Systems-thinking-for-systems-leadership-promoting-competency-development-for-graduate-students-in-sustainability-studies
https://hub.aashe.org/browse/presentation/16156/systems-thinking-for-campus-sustainability-utilizing-the-university-of-central-florida-campus-as-a-living-laboratory
https://hub.aashe.org/browse/presentation/16156/systems-thinking-for-campus-sustainability-utilizing-the-university-of-central-florida-campus-as-a-living-laboratory
https://krex.k-state.edu/bitstream/handle/2097/13783/Assessing%20systems%20-%20publisher's%20PDF.pdf?sequence=1&isAllowed=y
https://krex.k-state.edu/bitstream/handle/2097/13783/Assessing%20systems%20-%20publisher's%20PDF.pdf?sequence=1&isAllowed=y
https://www.tandfonline.com/doi/pdf/10.1080/13504622.2022.2141692
https://www.tandfonline.com/doi/pdf/10.1080/13504622.2022.2141692
https://hub.aashe.org/browse/presentation/20471/Using-the-U-N-SDGs-to-Foster-Systems-Thinking-in-Incoming-First-Year-Students
https://www.sciencedirect.com/science/article/pii/S0149718908000025?casa_token=1kFRkQP2jEoAAAAA:5SoTAToa-K7b4W_Y8vMbEOAdyPXwiP9261A9q7oVoVzp7JqubJj-B6g2BwV7psjHkbb_O4qI
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3. Anticipatory or Futures Thinking Competency

Definitions

UNESCO:
Anticipatory

KCSF:
Futures
thinking

UNESCO: The ability to understand and evaluate multiple futures –
possible, probable, and desirable; to create visions for the future; to
apply the precautionary principle; to assess the consequences of
actions; and to deal with risks and changes.
KCSF: The ability to collectively explore future developments and
states, specifically to anticipate how sustainability challenges might
evolve or occur over time (scenarios). This also includes collectively
analyzing, crafting, and evaluating desired future states (visions). These
visualizations of the future provide a foundation for researching
evidence-supported alternative development pathways.

Learning Outcomes

Here we provide examples of student learning outcomes associated with the
anticipatory or futures thinking competency, organized according to Bloom’s Taxonomy
(see Appendix A), from simpler to more complex learning objectives. These learning
outcomes are drawn especially from Brundiers et al. (2023) and supplemented by
ASUSOS (n.d.; 2024).

Remember: Recalling facts and concepts, including retrieving, recognizing, and
recalling relevant knowledge from long‐term memory.

● Describe the basic structure of future thinking methods, including scenario
construction, forecasting, backcasting, and visioning.

● Define concepts of the future – such as uncertainty, likelihood, plausibility, and
desirability – as they pertain to sustainability.

● Describe the intergenerational concepts of sustainability.
● Describe some benefits of futures thinking in sustainability problem-solving.

Understand: Constructing meaning from oral, written, and graphic messages by
exemplifying, classifying, summarizing, inferring, locating, recognizing, reporting,
translating, or explaining.

● Explain the types of knowledge that methods of futures thinking generate and
how they can be used in sustainability problem solving activities.

● Explain sustainability-related concepts of the future, such as short-term versus
long-term trends, uncertainty, path dependency, likelihood, plausibility,
consistency and desirability.
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● Discuss how emotions, including hope and fear, influence futures thinking.
● Interpret science fiction representations of sustainability futures and what these

fictions see as the main drivers and outcomes of the future.

Apply: Using information in new situations, or carrying out a procedure for executing,
implementing, solving, interpreting, operating, or sketching.

● Outline basic scenarios and visions for one’s own life and for familiar systems
(like one’s school) on different timescales; expand on these to a more global
perspective.

● Use existing models, scenarios, and simulations to project future consequences
of actions and interventions across different scales.

Analyze: Breaking material into constituent parts, determining how the parts relate to
one another and to an overall structure or purpose, differentiating, organizing,
comparing, contrasting, distinguishing, examining, experimenting, questioning, or
testing.

● Distinguish different concepts about the future, including short-term and
long-term views, and the meaning of possible, probable, plausible, and desirable
future states.

● Compare and contrast different cultural concepts of time and the future, and their
implications for thinking about sustainability.

● Anticipate in principle (sketch trajectories of) how one’s personal life, as well as
personal and professional activities, might evolve over time and how they might
contribute to, mitigate, or solve future sustainability problems.

Evaluate: Making judgments based on criteria or standards by checking, critiquing,
weighing, arguing, defending, judging, or justifying a position.

● Evaluate key historical and cross-cultural ideas of the future, recognizing that
different groups have different ideas about the future.

● Critically reflect on one’s own thinking about the future in the context of one’s
own background and values.

● Articulate and critically reflect on future consequences of actions and
interventions across different scales.

● Evaluate the assumptions employed by sustainability models, scenarios, visions,
and simulations.

Create: Producing new or original work by assembling elements to form a coherent or
functional whole, or reorganizing elements into a new pattern or structure; generating,
planning, or producing; designing, constructing, developing, formulating, or authoring.
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● Select, modify, combine and apply appropriate futures thinking sustainability
methods to construct scenarios, develop simulations, or envision future states.

● Design a process to engage the public, scientists, and/or policy leaders in
well-informed deliberation and decision-making about sustainable futures.

● Create artistic representations of sustainability futures that communicate what
you see as the main drivers, potential outcomes, and desirable states.

● Create a vision for the future through a participatory process.

Concepts and Methods

Below is a summary of major concepts and methods associated with anticipatory and
futures thinking, adapted from Brundiers et al. (2023).

Concepts Methods

Concepts of time, including temporal
phases (past, present, future), temporal
scales (short, long), states, continuity
(dynamics, paths), non-linearity

Concepts of future developments
(predictions, scenarios, visions) and
related epistemic status (probability,
possibility, desirability) and uncertainty

Concepts of inertia, path dependency,
non-interventions vs. concepts of
disruptive interventions and pathways

Concepts of consistency and plausibility
of future developments, unintended
consequences

Concepts of risk, intergenerational equity,
cross-cultural perspectives, precaution,
anticipatory governance, biophysical limits

Concepts of creativity, imagination, "real
utopias,” and emotions (fear, hope, etc.)

Backcasting and envisioning methods (e.g.,
story-telling and narrative research)

Scenario methodology, including modeling

Forecasting from statistical and simulation
models

Anticipatory multi-methodologies

Participatory Action Research, anticipatory
approaches (including Delphi and future
workshop)

Iterative approach to dealing with the future:
as time passes one approaches the "future"
and continually refines one's concept of the
future

Community visioning
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Pedagogies and Assessments
Below are links to example lesson plans, assignments, and assessments of student
learning about the anticipatory or futures thinking sustainability competency.

Natural Sciences

Chemistry

Calculating Resilience, Tipping Points, and Restoration for Lakes at Risk from Acid Rain

Environmental Science

Climate Change and Food Security

Future Climate Change, Population Growth, and Water Issues

Future of Food—Climate Change Predictions Capstone Project

Water Science and Society—Future Scenarios and Climate Models

Climate Change Impacts on the Northwest Passage

Predicting Effects of Climate Change on Soil Loss

Biology

Modern CO2 Accumulation

Atmospheric Carbon: Can We Offset the Increase?

Gulf Stream Heat Budget and Europe's Mild Climate

Biology—Scientific Method and Historical Precipitation

Social Sciences

Environmental Studies

Scenario Planning Societal Collapse Scenario

Regional Sea level Changes, A Tale of Two Cities (New York and Southern CA)

Future Food Scenarios Capstone Project

Communication

Teaching Risk and Crisis Communication in the Context of Natural Disasters

Using "Dante's Peak" to Discuss Response to Risk

https://serc.carleton.edu/integrate/workshops/risk_resilience/activities/82027.html
https://serc.carleton.edu/integrate/teaching_materials/food_security/unit3.html
https://serc.carleton.edu/integrate/teaching_materials/water_science_society/3.2b.html
https://serc.carleton.edu/integrate/teaching_materials/food_supply/student_materials/688
https://serc.carleton.edu/integrate/teaching_materials/water_science_society/student_materials/986
https://serc.carleton.edu/integrate/teaching_materials/water_science_society/student_materials/982
https://serc.carleton.edu/NAGTWorkshops/teaching_methods/google_earth/examples/northwest_passage.html
https://serc.carleton.edu/integrate/teaching_materials/sustain_agriculture/activity5.html#:~:text=Assessment,Key%20%2D%2D%20private%20instructor%2Donly%20file
https://serc.carleton.edu/integrate/teaching_materials/change_inthe_air/activity5.html
https://serc.carleton.edu/NAGTWorkshops/oceanography/activities/72064.html
https://cleanet.org/resources/42693.html
https://serc.carleton.edu/integrate/workshops/online_learning/activities/178613.html
https://docs.google.com/document/d/1yjBX2cEiInRB3PX4ELldmVVJ7HFffHhD/edit?usp=sharing&ouid=105529744828301104697&rtpof=true&sd=true
https://serc.carleton.edu/getsi/teaching_materials/ice_sealevel/unit5.html#:~:text=Instructor%20Stories%20page.-,Assessment,scoring%20rubric%20below%20assuming%20that%20this%20is%20an%208%2Dpoint%20question.,-Unit%205%3A%20Assessment
https://serc.carleton.edu/integrate/teaching_materials/food_supply/student_materials/1118
https://serc.carleton.edu/integrate/workshops/risk_resilience/case/82100.html
https://serc.carleton.edu/integrate/workshops/risk_resilience/activities/82036.html
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Sociology

Climate Action Simulation

Social Ecology Syllabus

Future Thinking and Strategies Course Syllabus

Arts & Humanities

Speculative Fiction and the Environment in 20th-Century America Syllabus

Graduate Seminar Aesthetics and the Anthropocene Syllabus

The Environment in German Sci-Fi and Fantasy Syllabus

Engineering

Runoff Generation from Varying Land Surfaces

Managed Retreat/Multi-Layered Protection

Climate and Energy Syllabus

Hydrotopia Syllabus

Capstone Project: Urban Water Portfolio

The Nile’s Sinking Future

Water Sustainability in Cities—Planning and Decision Making

Business and Economics

Economic Geology

Financial Incentives of Open Access Resource Overuse

Economics—Abating Carbon Emissions

Land Management—State Electricity on Google Earth

Modeling Future Climate Predictions & Costs

Health and Social Work

The Future of Food

The Changing Geographic Distribution of Malaria with Global Climate Warming

Exercise in a Changing Climate

Future of Food - Food Access and Food Deserts Summative Assessment and Capstone
Project

https://www.climateinteractive.org/climate-action-simulation/
https://cdn.serc.carleton.edu/files/integrate/workshops/risk_resilience/courses/syllabus_social_ecology.doc
https://webapp4.asu.edu/bookstore/viewsyllabus/2207/82896
https://drive.google.com/file/d/1IQ87Mug7iiqF_6HkwTZty05kOCjheIBX/view?usp=sharing
https://www.thomassdavis.net/s/Davis-Aesthetics-and-the-Anthropocene.docx
https://webapp4.asu.edu/bookstore/viewsyllabus/2241/27805
https://serc.carleton.edu/integrate/workshops/engineering2013/activities/bruschke.html
https://serc.carleton.edu/integrate/teaching_materials/coastlines/managed_retreat.html
https://drive.google.com/file/d/1WUa103ZI3TJvghqCS7ctqVxVAMr7p7FC/view?usp=sharing
https://cdn.serc.carleton.edu/files/integrate/workshops/engineering2013/courses/hydrotopia_course_syllabus.pdf
https://serc.carleton.edu/integrate/teaching_materials/water_science_society/cap3.html
https://serc.carleton.edu/integrate/teaching_materials/water_science_society/student_materials/830
https://serc.carleton.edu/integrate/teaching_materials/water_cities/lesson9.html#:~:text=instructor%20is%20interested.-,Assessment,Consideration%20of%20cost%20of%20design,-Addressing%20Module%20Goals
https://serc.carleton.edu/integrate/teaching_materials/mineral_resources/activity2-2.html
https://serc.carleton.edu/integrate/workshops/sustainability2012/activities/mcintosh.html
https://serc.carleton.edu/integrate/teaching_materials/carbon_emissions/unit5.html
https://cleanet.org/clean/community/activities/GE.html
https://cdn.serc.carleton.edu/files/integrate/teaching_materials/carbon_emissions/unit_3_webdice_assignment.docx
https://serc.carleton.edu/integrate/teaching_materials/food_supply/student_materials/835
https://serc.carleton.edu/quantskills/activities/savina.html
https://serc.carleton.edu/integrate/programs/implementation/program2/activities/170681.html
https://serc.carleton.edu/integrate/teaching_materials/food_supply/student_materials/994
https://serc.carleton.edu/integrate/teaching_materials/food_supply/module12.html
https://serc.carleton.edu/integrate/teaching_materials/food_supply/module12.html
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Law and Policy

Dynamic Integrated Climate Economy (DICE) Modeling

Scenarios, Plans, & Future Cities

Development Policy and Practices

Simulation of International Negotiations to Reduce Greenhouse Gas Emissions

Interdisciplinary

Introductory Video to Futures Thinking

In-Class Visioning Activity

EnRoads Climate Solutions Simulator

Teach the Future - Teaching Tools, Textbook, and Resource Bank

Scholarship of Teaching and Learning
Below are examples of research on teaching and learning about the anticipatory or
futures thinking competency.

Natural Sciences

Facilitating Transformative Science Education through Futures Thinking

Using COVID-19 to Teach Sustainability Futures Thinking

Futurising Science Education: Students’ Experiences From a Course on Futures
Thinking and Quantum Computing.

The Impact of Building a Training Program According to the Dimensions of
Environmental Citizenship for Biology Teachers in their Future Thinking

Social Sciences

Imagine a World in which: Using scenarios in Political Science

Thinking about Future/Democracy: Towards a Political Theory of Futurity

Building Capacities for Transformative Change towards Sustainability: Imagination in
Intergovernmental Science-Policy Scenario Processes

Future Scenarios for Socio-Ecological Production Landscape and Seascape

https://serc.carleton.edu/integrate/teaching_materials/carbon_emissions/unit3.html
https://web.faa.illinois.edu/app/uploads/sites/2/2023/01/UP443-Syllabus-SP23-Scenarios-Plans-and-Future-Cities.pdf
https://webapp4.asu.edu/bookstore/viewsyllabus/2241/18768
https://serc.carleton.edu/NAGTWorkshops/climatechange/activities/15155.html
https://www.youtube.com/watch?v=0GjAHJSHDTs
https://www.gdrc.org/ngo/vision-dev.html
https://www.climateinteractive.org/en-roads/
https://www.teachthefuture.org/teaching-tools
https://www.amazon.com/Teaching-about-Future-Peter-Bishop/dp/0230363490
https://www.teachthefuture.org/library?Levels=College+Level
https://doi.org/10.1108/OTH-09-2021-0114
https://doi.org/10.1007/978-3-030-69284-1_21
https://doi.org/10.1007/s11251-021-09572-3
https://doi.org/10.1007/s11251-021-09572-3
https://doi.org/10.59670/jns.v33i.1049
https://doi.org/10.59670/jns.v33i.1049
https://doi.org/10.1093/isp/ekv005
https://doi.org/10.1007/s11625-019-00697-6
https://doi.org/10.1525/elementa.374
https://doi.org/10.1525/elementa.374
https://doi.org/10.1007/s11625-018-0651-5
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Arts & Humanities

Fictional Narratives for Environmental Sustainability Communication

Education for Sustainability: Developing Ecocritical Literature Circles in the Student
Teacher Classroom

Imagining The Sustainable Future through the Construction of Fantasy Worlds

Science Fiction and Social Justice: Teaching Students to Consider Ethics, Sustainability,
and Diversity Issues

Engineering

Framing Teaching for Sustainability in the Case of Business Engineering Education:
Process-Centric Models and Good Practices

Engineers of the Future: Using Scenarios Methods in Sustainable Development
Education

The Use of Engineering Design Scenarios to Assess Student Knowledge of Global,
Societal, Economic, and Environmental Contexts

Business and Economics

Supporting Scenario Design in Planning Long-Term Business Strategies Based on
Sustainability Scenarios

Narrating Future(S) with Others: Teaching Strategic Sustainability Management in a
Relational Key

Scenario Planning as a Causal Evaluation Tool for IoT Business Model Innovation

Health and Social Work

Student Nurses Exposed to Sustainability Education Can Challenge Practice: A Cohort
Study

Can a Sustainability and Health Scenario Provide a Realistic Challenge to Student
Nurses and Provoke Changes in Practice? An Evaluation of a Training Intervention

A Cohort Study of Sustainability Education in Nursing

https://link.springer.com/chapter/10.1007/978-3-658-31883-3_8
https://doi.org/10.2478/dcse-2019-0002
https://doi.org/10.2478/dcse-2019-0002
https://doi.org/10.1007/978-3-030-29489-2_4
https://doi.org/10.1109/ProComm48883.2020.00043
https://doi.org/10.1109/ProComm48883.2020.00043
https://doi.org/10.3390/su15032035
https://doi.org/10.3390/su15032035
https://www.researchgate.net/publication/259601587_Engineers_of_the_future_using_scenarios_methods_in_sustainable_development_education
https://www.researchgate.net/publication/259601587_Engineers_of_the_future_using_scenarios_methods_in_sustainable_development_education
https://doi.org/10.1080/03043797.2015.1085836
https://doi.org/10.1080/03043797.2015.1085836
https://doi.org/10.1007/978-3-642-29069-5_5
https://doi.org/10.1007/978-3-642-29069-5_5
https://journals.sfu.ca/jalt/index.php/jalt/article/view/759
https://journals.sfu.ca/jalt/index.php/jalt/article/view/759
https://link.springer.com/chapter/10.1007/978-3-319-98723-1_9
https://doi.org/10.1111/nhs.12734
https://doi.org/10.1111/nhs.12734
https://doi.org/10.1111/nhs.12241
https://doi.org/10.1111/nhs.12241
https://doi.org/10.1108/IJSHE-02-2019-0064
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Law and Policy

Using Scenarios to Assess Policy Mixes for Resource Efficiency and Eco-Innovation in
Different Fiscal Policy Frameworks

The Use of Scenarios in Legal Education to Develop Futures Thinking and
Sustainability Competencies

Exploring the Usefulness of Scenario Archetypes in Science-Policy Processes:
Experience across IPBES Assessments

Interdisciplinary

Beyond Colonial Futurities in Climate Education

Imagining the School of the Future through Computational Simulations: Scenarios’
Sustainability and Agency as Keywords

Competencies and Pedagogies for Sustainability Education: A Roadmap for
Sustainability Studies Program Development in Colleges and Universities

Pedagogies of Preparedness: Use of Reflective Journals in the Operationalisation and
Development of Anticipatory Competence

Connecting Competences and Pedagogical Approaches for Sustainable Development
in Higher Education: A Literature Review and Framework Proposal

Field Notes: Teaching Climate Change in Higher Education (blog)

Worry & Hope: What College Students Know, Think, Feel and Do about Climate
Change

Beyond Sustainability: Positioning Regenerative Futures In a Philippine State University

Teacher Agency and Futures Thinking

Teaching Futures Thinking Literacy and Futures Studies in Schools

https://doi.org/10.3390/su8040309
https://doi.org/10.3390/su8040309
https://doi.org/10.1080/03069400.2016.1241048
https://doi.org/10.1080/03069400.2016.1241048
https://doi.org/10.5751/ES-11039-240335
https://doi.org/10.5751/ES-11039-240335
https://doi.org/10.1080/13562517.2023.2193667
https://www.frontiersin.org/articles/10.3389/feduc.2022.897582/full
https://www.frontiersin.org/articles/10.3389/feduc.2022.897582/full
https://doi.org/10.3390/su11195526
https://doi.org/10.3390/su11195526
https://doi.org/10.3390/su70810554
https://doi.org/10.3390/su70810554
https://doi.org/10.3390/su9101889
https://doi.org/10.3390/su9101889
https://medium.com/field-notes-teaching-climate-change-in-higher
https://jces.ua.edu/articles/10.54656/IOWF3526
https://jces.ua.edu/articles/10.54656/IOWF3526
https://doi.org/10.2478/dcse-2022-0014
https://doi.org/10.3390/educsci12030177
https://doi.org/10.1016/j.futures.2022.103083
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4. Normative or Values Thinking Competency

Definition

UNESCO:
Normative

KCSF:
Values thinking

UNESCO: The ability to understand and reflect on the norms and values that
underlie one’s actions; and to negotiate sustainability values, principles, goals,
and targets, in a context of conflicts of interests and trade-offs, uncertain
knowledge, and contradictions.

KCSF: The ability to collectively identify, analyze, map, apply, reconcile, and
negotiate sustainability principles, goals, and targets, as well as trade-offs.
This also includes the ability to be aware of and specify oneʻs own values.
Because sustainability is an inherently normative concept centered on equity
among people, between people and the environment, and across generations,
values-thinking competency includes engaging with principles and practices
emphasizing concepts of justice, equity, diversity, and inclusion.

Learning Outcomes

Here we provide examples of student learning outcomes associated with the normative
or values thinking competency, organized according to Bloom’s Taxonomy (see
Appendix A), from simpler to more complex learning objectives. These learning
outcomes are drawn from Brundiers et al. (2023), and supplemented by ASUSOS (n.d.),
Markkula Center for Applied Ethics (n.d.), Normandale Community College (2023),
Nova Southeastern University (2024), and Zinser (2020).

Note that the normative/values thinking competency addresses both individual ethics
and systemic justice issues.

Remember: Recalling facts and concepts, including retrieving, recognizing, and
recalling relevant knowledge from long‐term memory.

● Describe the basic structure of values-based methods, including sustainability
assessments and visioning; link these methods with the types of knowledge they
generate and their use in sustainability problem-solving activities.

● Describe some benefits of values-thinking in sustainability problem-solving.
● Describe anthropocentric and biocentric approaches to environmentalism.

Understand: Constructing meaning from oral, written, and graphic messages by
exemplifying, classifying, summarizing, inferring, locating, recognizing, reporting,
translating, or explaining.
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● Distinguish claims of fact from claims of value in sustainability contexts (with the
understanding that facts are also defined within social contexts).

● Explain the difference between intrinsic and extrinsic values, and between
holistic and individualistic ethical systems.

● Describe intra- and inter-generational equity and explain their importance for
sustainability.

● Explain the influence of values on stakeholder actions and activities.
● Explain key sustainability principles, why they are part of the overarching concept

of sustainability, and how they are used in values thinking (e.g., justice, equity,
human dignity, fairness; social-ecological systems integrity, responsibility).

● Explain normative concepts, including goals, values, ethics, equity and justice,
and recognize that human thoughts and actions are based on values.

● Recognize ethical and justice issues specific to the context of the environment.
● Explain how one's own values shape behavior that affects others.

Apply: Using information in new situations, or carrying out a procedure for executing,
implementing, solving, interpreting, operating, or sketching.

● Explain theories and concepts of ethics and justice and apply them to a variety of
sustainability issues.

● Identify the impacts and trade-offs, as seen from various justice/ethics
perspectives, of different courses of action.

● Apply normative principles specific to sustainability – such as socio–ecological
system integrity, livelihood sufficiency and opportunity (and for whom/what,
including nonhumans), and intergenerational equity – to diverse situations or
issues.

● Apply environmental ethics and justice frameworks to assess complex current
events.

● Clarify one’s own values and incorporate environmental ethics into everyday
decision-making.

Analyze: Breaking material into constituent parts, determining how the parts relate to
one another and to an overall structure or purpose, differentiating, organizing,
comparing, contrasting, distinguishing, examining, experimenting, questioning, or
testing.

● Analyze ethical and justice issues to arrive at reasoned responses to
sustainability problems that take into account their environmental, economic, and
social dimensions.

● Recognize and explain differences in normative values among individuals,
groups, and cultures, and understand how these differences guide their behavior
and impact sustainability visions.
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● Analyze the ethical and equity aspects involved in the approaches to the
environment taken by diverse spiritual, economic, legal, and cultural
perspectives.

● Explain the ways in which environmental understandings are intertwined with and
influenced by spiritual, cultural, and socio-economic factors.

Evaluate: Making judgments based on criteria or standards by checking, critiquing,
weighing, arguing, defending, judging, or justifying a position.

● Evaluate competing ethical and justice claims that inform environmental debates,
such as those made by the conservation, preservation, environmental justice,
and sustainable development traditions.

● Evaluate reasons used to support sustainability decisions and their underlying
values and normative assumptions.

● Identify and justify one's own sustainability values, preferences, and norms, and
use them to defend a position on a contemporary issue.

● Assess how your sustainability values have been influenced by your
social-economic and cultural positionality (class, race/ethnicity, gender, sexual
orientation, nationality, physical ability, etc.)

● Identify who had the power to set the agenda, voice opinions, and set the
parameters for what should matter in a sustainability decision-making process,
and analyze whose voices were missing from that process.

● Develop both critical and empathic evaluations of others’ values related to
sustainability, and how others’ prioritize these values differently.

● Select indicators and targets to assess the sustainability impacts of one's
personal and employment activities, and how they might be more ethical and
just.

● Navigate and negotiate value conflicts or dilemmas that may arise in
sustainability projects, and critically reflect on the participants’ norms, values, and
preferences.

Create: Producing new or original work by assembling elements to form a coherent or
functional whole, or reorganizing elements into a new pattern or structure; generating,
planning, or producing; designing, constructing, developing, formulating, or authoring.

● Respond to calls for environmental justice by proposing a decision-making
process about a sustainability issue that would expand the influence of
marginalized communities whose livelihoods and wellbeing are affected by the
decision.

● Articulate and employ diverse normative understandings or principles about the
value of the natural world to generate alternative solutions to environmental
problems.
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● Propose a new sustainability policy that effectively addresses a problem of
justice, equity, human or animal rights, or rights of nature.

● Create artistic representations of contemporary ethical debates or normative
visions of sustainability.

● Design a new technology or product inspired by a particular normative vision of
sustainability, such as environmental justice for marginalized communities.

Concepts and Methods

Below is a summary of major concepts and methods associated with normative or
values thinking about sustainability, adapted from Brundiers et al. (2023).

Concepts Methods

Value self-awareness (what do I value?)

Positionality, related privileges, normalized
oppression, and biases

Impacts on sustainability of colonialism,
imperialism, capitalism, sexism,
heterosexism, racism, ableism, ageism

Intrinsic versus extrinsic values,
worldviews, ethics, morals and moral
obligations/ duties, religious values; legal
pluralism, human rights, animal rights, and
rights of nature, etc.

Sustainability principles, goals, targets,
thresholds (tipping points)

Concepts of sustainability and justice:
environmental justice (distributive,
procedural, recognition, restorative, and
epistemic justice, and just transitions);
racial, economic, and gender justice;
intergenerational and interspecies justice

Concepts of fairness, equality, equity,
responsibility, safety, well-being,
social-ecological integrity, resilience, the
precautionary principle

(Un)sustainability of past, current or future
states, (un)sustainability of current

Envisioning methods (e.g., backcasting),
in which visioning elements represent
underlying values

Individual values clarification methods
(e.g., audit of individual or household
energy consumption, moral dilemma
discussions, role modeling)

Social values identification methods (e.g.,
surveys, interviews, focus groups,
giving-voice-to-values, narrative research
methods, philosophical debate, discourse
analysis)

Multi-criteria assessment methods
(normative component of assessment
methods such as Life-Cycle Assessment,
Multi-Attribute Utility Theory, Alternatives
Assessment, sustainability indicators,
cost-benefit analysis, etc.)

Methods for power/equity analysis

Risk analysis, especially involving the
interaction of cumulative environmental
risks and social vulnerabilities

Sustainability efficiency analysis

Participatory methods (e.g. negotiation
methods, reconciliation, consensus
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Concepts Methods

practices for ecosystem diversity and
health, planetary boundaries

Concepts of risk, harm, damage, dissent,
power relations, imbalances, hegemonies

Concept of reinforcing gains ("win-win")
and tradeoffs

building, collective-memory work, action
research conversations)

Pedagogies and Assessments

Below are links to example lesson plans, assignments, and assessments of student
learning about normative or values thinking and sustainability.

Natural Sciences

Biology

The Demise of the Monarch Butterfly

Indigenous Food Relationships

Biology and Sustainability: Linkages to Buddhist and Indigenous Philosophical
Perspectives

Biogeosciences—The Sixth Extinction Reading Quiz

Biogeosciences—The Sixth Extinction Letter to Potential Donors Assessment

Environmental Science—Scientific Debate and the Nature of Certainty Assessment

Environmental Geology

Land-Use Change and Stakeholders Simulation

Social Sciences

Green Political Thought

Race, Space, and Environmental Justice

Land Use, Climate Change, and Cultural Imperialism in the Philippines and Malaysia

https://serc.carleton.edu/sisl/2012workshop/activities/70659.html
https://serc.carleton.edu/bioregion/examples/58974.html
https://www.queensu.ca/terrestrial-ecosystem-ecology/sites/teelwww/files/2022-03/BIOL510syllabusWinter2020Final%20version_2.docx
https://www.queensu.ca/terrestrial-ecosystem-ecology/sites/teelwww/files/2022-03/BIOL510syllabusWinter2020Final%20version_2.docx
https://cdn.serc.carleton.edu/files/integrate/teaching_materials/biosphere/unit_5_reading_quiz.v2.pdf
https://cdn.serc.carleton.edu/files/integrate/teaching_materials/biosphere/homework_rubric_pdf.v4.pdf
https://serc.carleton.edu/integrate/programs/implementation/program2/activities/171087.html#:~:text=Assessment,to%20this%20situation.
https://serc.carleton.edu/integrate/teaching_materials/ecosystem_water/unit3.1.html
https://www.teachingej.com/wp-content/uploads/2022/05/826811.pdf
https://serc.carleton.edu/bioregion/examples/59040.html
https://serc.carleton.edu/bioregion/examples/248790.html
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Land Use and Cultural Imperialism Writing Assessment

Geoscience Ethics Assessments

Arts & Humanities

Applying Environmental Ethics to Current Events and Individual Choices

Environmental Ethics: Obligations to Nature

Global Environmental Literature: Consumerism at Home and around the Globe

Personal Waste Assessment and Performance

“Victorian Literature - Writing Water Then and Now” Writing Rubrics

Ethics of Fast Fashion Assignment Rubric

Engineering

Sustainability and Robotics

Selecting Sites for Renewable Energy Projects

Colorado River Water Supply and Adaptation Strategies

Business and Economics

Management: Creating Social, Environmental, and Economic Value

Sustainable Business Development: Roles of Consumers, Government, Private
Institutions

Sustainable Behavior of Consumers, Firms, and Societies

Sustainable Global Enterprise

Building a Sustainable Future: Business Model Innovation as a Force for Good

Economics of Water Allocation Footprints Summative Assessment

Health and Social Work

Epidemiology, Environmental Health, and Ethics

The Food We Eat Can Have a Positive Impact on Climate Justice

Tracking the Carbon Footprint and Medical Waste in Drug Design

https://serc.carleton.edu/bioregion/examples/248790.html#:~:text=Assessment,18kB%20Feb27%2022)
https://serc.carleton.edu/geoethics/learning_goals_.html#:~:text=some%20personal%20cost-,Assessment,Rubric%20%2D%2D%20from%20the%20University%20of%20Minnesota%2DDuluth%2C%20School%20of%20Business,-Assessments%20strategies%20and
https://www.scu.edu/media/ethics-center/environmental-ethics/Philosophy-Lesson-Plan.pdf
https://www3.uwsp.edu/syllabus/syllabi/PHIL%20380-W01%20%20SP22%20Zinser.pdf
https://drive.google.com/file/d/13oiTms0Gv3sqmf_7DFW1DeBur9AGFWYm/view?usp=drive_link
https://docs.google.com/document/d/1vQHo7Fk5OihY-KXdWG_JspZwdYm1eiTiq2C5GPxTPAU/edit
https://drive.google.com/file/d/1lqdKvYsMBdbOLE7M5WbtIWtizW3WDvkj/view?usp=sharing
https://docs.google.com/document/d/1osgWYmbI1xkC9KtrWAGRRTvbwJIEk_Ef/edit?usp=sharing&ouid=105529744828301104697&rtpof=true&sd=true
https://docs.google.com/presentation/d/1bO8ni-RWJTOFKQy54rZR0Yx8woP62LCI/edit?usp=sharing&ouid=105529744828301104697&rtpof=true&sd=true
https://serc.carleton.edu/NAGTWorkshops/teaching_methods/google_earth/examples/renewable_energy.html
https://editors.eol.org/eoearth/wiki/Colorado_River_water_supply
https://sc.edu/study/colleges_schools/moore/documents/page_prize/eafit_ethics_syllabus.pdf
https://sc.edu/study/colleges_schools/moore/documents/page_prize/uo_sustainablebusinessdevelopmentsyllabus.pdf
https://sc.edu/study/colleges_schools/moore/documents/page_prize/uo_sustainablebusinessdevelopmentsyllabus.pdf
https://sc.edu/study/colleges_schools/moore/documents/page_prize/ba497b_syllabus_winterich_1_14_14_pdf.pdf
https://sc.edu/study/colleges_schools/moore/documents/page_prize/cornellsge_syllabus.pdf
https://sc.edu/study/colleges_schools/moore/documents/page_prize/building_a_sustainable_future_business_model_innovation_as_a_force_for_good.pdf
https://serc.carleton.edu/integrate/teaching_materials/water_sustainability/unit2.html#:~:text=Assessment,17kB%20Jan23%2017)
https://drive.google.com/file/d/1QKQaOFqFtNJjKscWQg352cbLEl-F5-o5/view?usp=sharing
https://serc.carleton.edu/bioregion/examples/249015.html
https://serc.carleton.edu/bioregion/examples/59173.html
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The Impact of Globalization on Diet and Culture

Environmental Justice and Freshwater Resources Summative Assessment

Women, Children, Poverty and Water Assessment

Food Systems in Action Summative Assessment

Law and Policy

The Externalities Game: Environmental Externalities, Collective Action Problems, and
Negotiations

Greenhouse Gas Emissions Reduction Legislation Role-Play Exercise

Energy Culture as a Determinant of Countries’ Positions in Climate Negotiations

Carbon Emissions Game and Op-Ed Writing Assessment

Managing the Risks of Lead Exposure

Interdisciplinary

The Lifestyle Project: Reducing Personal Environmental Impacts

Egoism, the Tragedy of the Commons, Carbon Footprints, and Corporate Sustainability

Ethical Implications of Climate Change - Course and Syllabus

Environmental Justice in the Water Wars of Cochabamba, Bolivia Assessment

Scholarship of Teaching and Learning

Below are examples of research on teaching and learning about the normative and
values thinking sustainability competency.

Natural Sciences

Integrating Green Chemistry into Chemistry Education

Education for Sustainability Meets Confucianism in Science Education

Environmental Sustainability in Education: Integration of Dilemma Stories into a STEAM
Project in Chemistry Learning

Indigenous Values and Sustainability

https://serc.carleton.edu/bioregion/examples/59100.html
https://serc.carleton.edu/integrate/teaching_materials/freshwater/assessment.html#:~:text=Overall%20Module%20Assessments-,Summative%20Assessment,Summative%20assessment%20rubric%20(Microsoft%20Word%2028kB%20Jul1%2015),-Unit%20Assessments
https://serc.carleton.edu/integrate/teaching_materials/freshwater/unit4.html#:~:text=and%20university%20computers.-,Assessment,ConcepTest/Question%20activities%20for%20formative%20assessment%20and%20through%20the%20homework%20activity.,-References%20and%20Resources
https://serc.carleton.edu/integrate/teaching_materials/food_energy_water/unit3.html#:~:text=in%20a%20community.-,Assessment,Instructor%27s%20Answer%20Key%20%2D%20Food%20Conversation%20Scenario%20%2D%2D%20private%20instructor%2Donly%20file%20.,-References%20and%20Resources
https://serc.carleton.edu/introgeo/games/examples/62222.html
https://serc.carleton.edu/introgeo/games/examples/62222.html
https://serc.carleton.edu/sp/library/roleplaying/examples/34147.html
https://cleanet.org/clean/community/activities/climate_talks.html
https://serc.carleton.edu/integrate/teaching_materials/carbon_emissions/unit6.html#:~:text=Assessment,in%20Unit%207.
https://serc.carleton.edu/integrate/teaching_materials/lead/unit3.html#:~:text=instead%20of%20debate.-,Assessment,Summative%20Assessment%20Rubric%20(Microsoft%20Word%202007%20(.docx)%2040kB%20Mar9%2017),-References%20and%20Resources
https://serc.carleton.edu/introgeo/enviroprojects/lifestyle.html
https://serc.carleton.edu/bioregion/examples/59353.html
https://serc.carleton.edu/bioregion/courses/67740.html
https://cdn.serc.carleton.edu/files/bioregion/courses/syllabus_ethics_climate_change.pdf
https://serc.carleton.edu/integrate/teaching_materials/freshwater_spanish/unit4.html#:~:text=Assessment,for%20this%20unit.
https://onlinelibrary.wiley.com/doi/10.1002/anie.202209768
https://link.springer.com/article/10.1007/s11191-022-00349-9
https://pubs.aip.org/aip/acp/article-abstract/2540/1/040003/2873682/Environmental-sustainability-in-education?redirectedFrom=fulltext
https://pubs.aip.org/aip/acp/article-abstract/2540/1/040003/2873682/Environmental-sustainability-in-education?redirectedFrom=fulltext
https://jbh.journals.villanova.edu/index.php/JBH/article/view/2883
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Social Sciences

Disciplinary and Theoretical Approach to the Pro-Environmental Orientation of the
Education for Sustainable Development

Curriculum for Citizenship and Sustainability

Sustainable Development and Values Education in the Jordanian Social Studies
Curriculum

Arts & Humanities

Aesthetics and Education for Sustainability

Arts and Design Education for Sustainable Development

Art, Sustainability and Partnerships

Environmental Philosophy: A Biocultural Ethic Approach to Education and Ecotourism
for Sustainability

Engineering

Sustainability Awareness in Engineering Curriculum through a Proposed Teaching and
Assessment Framework

Sustainable Engineering Ethics: Teaching Sustainability as a Macroethical Issue

Teaching Ethics and Sustainability to Informatics Engineering Students, an almost 30
Years Experience

Engineering Students’ Human Values as Rhizomatic Lines of Sustainability

Engineering Students’ Conceptualizations of Sustainability

Design for Impact (D4I): A Framework for Teaching Sustainability in Engineering Design

Business and Economics

Emerging Perspectives On Sustainability In Business Schools: A Systematic Literature
Review Of Pedagogical Tools In Teaching Sustainability

Reframing Business Sustainability Decision-Making with Value-Focussed Thinking

Thinking Globally, Teaching Sustainability: Embedding Sustainability in International
Business Studies and Addressing Student Responses

http://casopisi.junis.ni.ac.rs/index.php/FUTeachLearnTeachEd/article/view/5464
http://casopisi.junis.ni.ac.rs/index.php/FUTeachLearnTeachEd/article/view/5464
https://www.intechopen.com/chapters/81312
https://www.researchgate.net/publication/339103384_Sustainable_development_and_values_education_in_the_Jordanian_social_studies_curriculum
https://www.researchgate.net/publication/339103384_Sustainable_development_and_values_education_in_the_Jordanian_social_studies_curriculum
https://www.tandfonline.com/doi/full/10.1080/14759551.2022.2028147
https://un-pub.eu/ojs/index.php/pntsbs/article/view/335
https://intellectdiscover.com/content/journals/10.1386/eta_00114_2
https://www.mdpi.com/2071-1050/13/8/4526
https://www.mdpi.com/2071-1050/13/8/4526
https://link.springer.com/article/10.1007/s10798-020-09567-0#citeas
https://link.springer.com/article/10.1007/s10798-020-09567-0#citeas
https://ieeexplore.ieee.org/document/8937862
https://www.mdpi.com/2071-1050/12/14/5499
https://www.mdpi.com/2071-1050/12/14/5499
https://www.mdpi.com/2071-1050/12/18/7417
https://ieeexplore.ieee.org/document/9274122
https://upcommons.upc.edu/handle/2117/383034
https://ieeexplore.ieee.org/document/10104976
https://ieeexplore.ieee.org/document/10104976
https://link.springer.com/article/10.1007/s10551-020-04611-4#citeas
https://link.springer.com/chapter/10.1007/978-3-319-98125-3_5#citeas
https://link.springer.com/chapter/10.1007/978-3-319-98125-3_5#citeas
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Sustainability, Human Values and the Education of Managers

Health and Social Work

Exploring the Potential of Ethics of Care for a Transformative Perspective of
Sustainability in Social Work Education

Sustainability and the Common Good: Catholic Social Teaching and ‘Integral Ecology’
as Contributions to a Framework of Social Values for Sustainability Transitions

Law and Policy

The Impact of Sustainability Awareness and Moral Values on Environmental Laws

Centring Knowledge Democracy within Policy-Making for Sustainability and Resilience:
A Discussion of the Kenyan Drylands

Interdisciplinary

Values Education for Sustainability in a Global Culture

The New Unimore Interdisciplinary Teaching on Transversal Sustainability Skills

Integrating Character Education and the Values Aspect of Environmental and
Sustainability Education: An Interdisciplinary Study Exploring Common Ground,
Tensions, and Feasibility

Holding Complexity: Lessons from Team-Teaching an Interdisciplinary Collegiate
Course on Urban Sustainability

Approaching Vagueness: Teaching Critical Thinking with Sustainability as Metaphor

https://www.emerald.com/insight/content/doi/10.1108/S2043-052320200000016004/full/html
https://www.tandfonline.com/doi/full/10.1080/02615479.2022.2091129
https://www.tandfonline.com/doi/full/10.1080/02615479.2022.2091129
https://link.springer.com/article/10.1007/s11625-019-00691-y
https://link.springer.com/article/10.1007/s11625-019-00691-y
https://www.mdpi.com/2071-1050/13/11/5882
https://epress.lib.uts.edu.au/journals/index.php/ijcre/article/view/7107
https://epress.lib.uts.edu.au/journals/index.php/ijcre/article/view/7107
https://link.springer.com/chapter/10.1007/978-3-031-22852-0_6
https://ejournal2.undip.ac.id/index.php/jsp/article/view/15534
https://www.tandfonline.com/doi/full/10.1080/13504622.2023.2172141
https://www.tandfonline.com/doi/full/10.1080/13504622.2023.2172141
https://www.tandfonline.com/doi/full/10.1080/13504622.2023.2172141
https://www.mdpi.com/2076-0760/9/5/76
https://www.mdpi.com/2076-0760/9/5/76
https://articlegateway.com/index.php/JLAE/article/view/5071
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5. Strategic Thinking Competency

Definitions

UNESCO:
Strategic
thinking

KCSF:
Strategic
thinking

UNESCO: the ability to collectively develop and implement innovative actions
that further sustainability at the local level and further afield.

KCSF: The ability to collectively design transformational systemic
interventions, transitions, and governance strategies while accounting for
strategic leverage points, power dynamics, uncertainty and surprises as well
as social and organizational learning in navigating these strategies.

Learning Outcomes

Here we provide examples of student learning outcomes associated with the strategic
thinking competency, organized according to Bloom’s Taxonomy (see Appendix A), from
simpler to more complex learning objectives. These learning outcomes are drawn from
Brundiers et al. (2023), and supplemented by ASUSOS (n.d.), CPAPP (2023), and
Södertörn University (2022).

Remember: Recalling facts and concepts, including retrieving, recognizing, and
recalling relevant knowledge from long‐term memory.

● Describe the basic structure of building strategies for change (strategies such as
transitions, interventions, resilience, and adaptation) toward sustainability.

● Describe some benefits of strategic thinking in sustainability problem-solving.

Understand: Constructing meaning from oral, written, and graphic messages by
exemplifying, classifying, summarizing, inferring, locating, recognizing, reporting,
translating, or explaining.

● Explain basic concepts of intentionality and decision-making in sustainability
strategy.

● Explain common decision dilemmas in strategic interaction (i.e., situations with
several actors who are entirely or partly dependent on each other for important
outcomes) from the perspectives of individuals and systems.

● Explain theories of change relevant to sustainability.
● Explain concepts such as barriers, power dynamics, assets, roles, effectiveness,

etc. as part of the overarching concepts of sustainability transitions, social
learning, and organizational change.
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● Explain concepts of strategic thinking as they relate to sustainability, such as
leverage points, transition agendas, feasibility, stakeholder alliances and
resistance.

● Explain strategic thinking regarding goal conflicts in biological, economic, and
social systems.

● Explore strategies that could ensure that one's personal and job activities
positively contribute to sustainability transitions.

Apply: Using information in new situations, or carrying out a procedure for executing,
implementing, solving, interpreting, operating, or sketching.

● Describe how strategic thinking can be applied successfully to sustainability
problems and how sustainability can be incorporated into strategic concepts.

● Define and apply sustainability strategies to one’s academic program, campus
operations, or campus-community relationships.

● Apply strategic thinking about sustainability in simulations or actual interactions
with others through role-plays, games, or campus or community policy
deliberations.

Analyze: Breaking material into constituent parts, determining how the parts relate to
one another and to an overall structure or purpose, differentiating, organizing,
comparing, contrasting, distinguishing, examining, experimenting, questioning, or
testing.

● Assess how natural, economic, and social systems interact to foster or prevent
sustainability.

● Analyze and explain local, national, or global sustainability strategies, policies, or
governance using a multidisciplinary approach.

Evaluate: Making judgments based on criteria or standards by checking, critiquing,
weighing, arguing, defending, judging, or justifying a position.

● Identify factors that affect the success or failure of sustainability transitions and
interventions.

● Measure the effectiveness of strategies against sustainability goals and targets
on individual and organizational levels.

● Reason about ethical dilemmas in strategic interaction.
● Evaluate and contrast research methods to investigate strategic thinking.
● Critically reflect on one’s own approach to strategic thinking about sustainability

regarding effectiveness, alliances, and outcomes.
● Reflect on one’s own behaviors, interpretations, and impulses in situations

involving strategic interaction.
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● Integrate sustainability principles into the development of one’s personal and
professional plans.

Create: Producing new or original work by assembling elements to form a coherent or
functional whole, or reorganizing elements into a new pattern or structure; generating,
planning, or producing; designing, constructing, developing, formulating, or authoring.

● Design and conduct a participatory action research project with a community
partner aimed at identifying and advancing sustainability policies, practices, or
products.

● Create a strategy for addressing a sustainability problem including scoping, goal
setting, identifying targets and milestones, developing timelines, and developing
assessment methods.

● Design strategies that intervene in a defined system or problem constellation,
such as how to make your campus or a particular industry more sustainable.

● Select, modify, combine and apply appropriate strategic thinking tools and
methods (e.g. risk assessments, transition management, gap analysis and
SWOT analysis) for constructing strategies and interventions leading to
sustainable solutions.

● Propose reforms of corporate or government policy or governance to address
sustainability challenges.

● Design movements, campaigns, and other large-scale interventions for
sustainability by choosing and integrating social change methods.

Concepts and Methods

Below is a summary of major concepts and methods associated with strategic thinking
and sustainability, adapted from Brundiers et al. (2023).

Concepts Methods

Intentionality, goals, objectives

Mitigation and adaptation

Leverage points: legal/regulatory,
economic, social, educational

Disruption, transgression, and creative
destruction

Measures of success, viability, feasibility,
effectiveness

Methods to design governance
arrangements, policies, institutions,
incentives and incentives structures

Methods to assess their effectiveness

Decision support methodologies

Transition management methodology

https://drive.google.com/file/d/1Loa2mEUWFrcwHaC-Q9jUMvZ62cHLhVNC/view


35

Concepts Methods

Obstacles and barriers: resistance,
reluctance, path dependency, habits,
unintended consequences, inertia

Synergies

Instrumentalization and alliances: critical
friends, stakeholder networks, power
dynamics

Social learning: real world implications,
political understanding, intervention timing,
tuning for audience

Social movements, resource acquisition
and mobilization

Organizational (change) management,
including methods to support social
learning and reflexivity

Participatory Action Research

Methods to support changes in habits,
behaviors and practices, including
social-emotional learning to develop
motivation to act, designing campaigns
and movements, community organizing,
etc.

Methods to build networks, form
connections, identify allies

Power analysis and mapping

Pedagogies and Assessments

Below are links to example lesson plans, assignments, and assessments of student
learning about strategic thinking and sustainability.

Natural Sciences

Renewable Energy and Environmental Sustainability

Coastal Processes, Hazards, and Society

Biogeochemical Assessment - Nutrient Challenge (and rubric)

Biogeochemistry Assessment - Water Balance (and rubric)

Addressing Energy-Related Environmental Injustice (and rubric)

Social Sciences

Lead in the Environment: Addressing Child Lead Poisoning

Community Flood Risk Assessment from Rising/Surging Seas Project

Mock United Nations Climate Negotiations Exercise (and rubric)

Principles of Environmental Campaigns

https://serc.carleton.edu/integrate/teaching_materials/energy_sustain/overview.html
https://serc.carleton.edu/integrate/teaching_materials/coastlines/overview.html
https://serc.carleton.edu/integrate/teaching_materials/critical_zone/geochem_unit2a.html#:~:text=Activity%206.3%20%2D%20Homework,the%20Critical%20Zone.
https://cdn.serc.carleton.edu/files/integrate/teaching_materials/critical_zone/rubric_transformative_assignme.v2.docx
https://serc.carleton.edu/integrate/teaching_materials/critical_zone/water_unit1.html#:~:text=Assessment,109kB%20Apr17%2017).
https://cdn.serc.carleton.edu/files/integrate/teaching_materials/critical_zone/rubric_1.v3.pdf
https://serc.carleton.edu/integrate/workshops/envirojustice2013/activities/70646.html
https://serc.carleton.edu/integrate/workshops/envirojustice2013/activities/70646.html#:~:text=Assessment,speech%205%20pts
https://serc.carleton.edu/integrate/teaching_materials/lead/index.html
https://serc.carleton.edu/curenet/institutes/misc/examples/237529.html
https://serc.carleton.edu/bioregion/examples/184673.html
https://serc.carleton.edu/bioregion/examples/184673.html#:~:text=Assessment,the%20negotiation%20framework.
https://comm.osu.edu/sites/default/files/2023-09/au23_comm_3340_syllabus_dixon.pdf
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Social Construction of E-Waste Issue and Campaigns

Global Strategic Communication Capstone

Environmental Advocacy Project

Carbon Emissions Regulation Op-Ed

Post-Disaster Recovery Plan (and rubric)

Arts & Humanities

Digital Photography: Visualizing Sustainability Data Related to a Campus Sustainability
Strategic Plan (syllabus and assignment).

Designing Virtual Reality and Games to Teach Sustainability Strategies

Rhetorical Analysis of Community Organization’s Strategic Communication about Water

Engineering

Biomaterial Characterization - Green Design (slide deck)

Reinforced Concrete Design

Using MATLAB to Analyze Campus Waste Data and Create Recommendations

Diversity, Design, and Innovation in STEM

Urban Water Planning and Decision-Making Group Activity (and rubric)

Business and Economics

Business Strategy for Sustainability

Digital Strategies for Sustainability in Global Markets

Global Business Perspectives (Management in Spain)

Contemporary Business Issues: Climate Change

Hotel Management Simulation: Net Zero Climate Emissions

Making Sustainable Business Decisions in Four Different Industries and Their Effect on
People (Social), Planet (Environment), and Profit (Economics)

The True Cost of Burning Coal

https://pubs.lib.umn.edu/index.php/tmq/article/download/595/589/
https://www.luc.edu/media/lucedu/soc/pdfs/coursesyllabi/spring2020/COMM_441-201_MHills.pdf
https://serc.carleton.edu/bioregion/examples/142344.html
https://cdn.serc.carleton.edu/files/integrate/teaching_materials/carbon_emissions/carbon_regulation_op-ed.v2.docx
https://serc.carleton.edu/integrate/teaching_materials/coastlines/student_materials/1117
https://cdn.serc.carleton.edu/files/integrate/teaching_materials/coastlines/student_materials/summative_assessment_rubric_14732661001480194904.docx
https://drive.google.com/file/d/1iC05Zp177ql74uAAafPHU9HJvfwrAT4Y/view?usp=drive_link
https://drive.google.com/file/d/1jTbOAi3E1DyHp_Olobvl0FnZq3ZGhTcW/view?usp=drive_link
https://drive.google.com/file/d/1JPn9b94YoMwMdon_cgayYGtRJz2CgMct/view?usp=drive_link
https://drive.google.com/file/d/1lqdKvYsMBdbOLE7M5WbtIWtizW3WDvkj/view?usp=drive_link
https://drive.google.com/file/d/10FVIWKFdxDrpdMmnKXw7RbN5f80I1vsi/view?usp=drive_link
https://drive.google.com/file/d/11q8zihKI_tUKx8hwJsBvj8oup8Z6l9fX/view?usp=drive_link
https://docs.google.com/document/d/1X3eT3nMp8MK12mygutI5tbPSuS_2Q7e_/edit?usp=drive_link&ouid=105529744828301104697&rtpof=true&sd=true
https://drive.google.com/file/d/1acTPjo3MMqXjSEQDNQbJporErAt_wsqS/view?usp=drive_link
https://serc.carleton.edu/integrate/teaching_materials/water_cities/lesson9.html
https://serc.carleton.edu/integrate/teaching_materials/water_cities/lesson9.html#:~:text=instructor%20is%20interested.-,Assessment,Consideration%20of%20cost%20of%20design,-Addressing%20Module%20Goals
https://sites.nicholas.duke.edu/delmeminfo/files/2013/10/DEL-Business-Strategy-for-Environmental-Sustainability-Syllabus-spring-2012_FINAL.doc
https://web-app.usc.edu/soc/syllabus/20231/16274.pdf
https://docs.google.com/document/d/17CGHbg-AMopu3JArTwZbOJAOTjWNllbQ/edit?usp=drive_link
https://docs.google.com/document/d/1698PHS9NA77-3BNIKDTpJuzwvBDcx1ST/edit?usp=drive_link&ouid=105529744828301104697&rtpof=true&sd=true
https://hbsp.harvard.edu/product/FO0007-HTM-ENG?activeTab=overview&itemFindingMethod=
https://serc.carleton.edu/sisl/activities/71235.html
https://serc.carleton.edu/sisl/activities/71235.html
https://serc.carleton.edu/bioregion/examples/59181.html
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B-Academics

Health and Social Work

Environmental Health (including Risk Management Strategies)

Infancy, Environmental Impacts on Maternal & Infant Health

Courting Environmental Justice: Science, Community Knowledge and Public Health

Bridging Computer Science and Sustainable Transportation to Design an Equitable
Green Future

Law and Policy

Environmental Policy and Politics

Introduction to Environmental Policy

Policy and Governance in Sustainable Systems

Law, Sustainability, and Development

Using Sim City for Learning Sustainability

Interdisciplinary

Adapting to a Changing World

Environmental Management for Sustainability

Using Food Security in Introduction to Urban Sustainability

Map Your Local Hazards Module

Hydrotopia—Toward a Hydraulic Society in the American West

Interdisciplinary Problem-Solving Project for the Science Classroom (and assessment
guide)

A Game-Based Social Resilience Workshop: Thinking about Communal Response to
Change (and assessment guide)

Lead Change, Change the World

https://bacademics.org/
https://cdn.serc.carleton.edu/files/integrate/teaching_materials/lead/es415_f15_syllabus_text_v1.docx
https://drive.google.com/file/d/1Pb5KXmN_IIkFO9AMbLv6QjUDP0vCaHV7/view?usp=sharing
https://serc.carleton.edu/bioregion/examples/59095.html
https://serc.carleton.edu/bioregion/examples/278395.html
https://serc.carleton.edu/bioregion/examples/278395.html
https://cdn.serc.carleton.edu/files/integrate/teaching_materials/lead/government_438_syllabus.v2.docx
https://www.colorado.edu/polisci/psci-2116-syllabus-spring-2020
https://webapp4.asu.edu/bookstore/viewsyllabus/2191/26898
http://piedmont.emory.edu/documents/2016/2016/Samandari2016.pdf
https://serc.carleton.edu/sisl/activities/71346.html
https://serc.carleton.edu/integrate/teaching_materials/climate_change/unit6_cover.html
https://www.classcentral.com/course/usmx-environmental-management-for-sustainability-22731
https://cdn.serc.carleton.edu/files/integrate/teaching_materials/food_security/syllabus_introduction_urban_sustain.docx
https://serc.carleton.edu/integrate/teaching_materials/map_hazards/index.html
https://serc.carleton.edu/integrate/workshops/sustainability2012/courses/barbanell.html
https://serc.carleton.edu/bioregion/examples/176663.html
https://serc.carleton.edu/bioregion/examples/176663.html#:~:text=Assessment,dominates%20the%20conversation).
https://serc.carleton.edu/bioregion/examples/176663.html#:~:text=Assessment,dominates%20the%20conversation).
https://serc.carleton.edu/bioregion/examples/185513.html
https://serc.carleton.edu/bioregion/examples/185513.html
https://serc.carleton.edu/bioregion/examples/185513.html#:~:text=experiential%20learning%20activities.-,Assessment,now%2C%20at%20the%20workshop%27s%20end%2C%20could%20be%20used%20to%20bolster%20metacognition.,-References%20and%20Resources
https://docs.google.com/document/d/1Miqs3bWlJFH7tDidwUz8lMRdwyMkR6vg0K1jPQIH4EU/edit#heading=h.s4w38parhx5p
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Scholarship of Teaching and Learning

Below are examples of research on teaching and learning about the strategic thinking
sustainability competency.

Natural Sciences

Using COVID-19 to Teach Sustainability Futures Thinking

Social Sciences

Social Science Pedagogy as a Way of Integrating Sustainable Education and Global
Citizenship into the Initial Training of Pre-Primary Teachers

Arts & Humanities

Explorations in Teaching Sustainable Design: A Studio Experience in Interior
Design/Architecture

Strategic Thinking on the Teaching Reform of Environmental Design from the Future to
the Present

Engineering

Design for Impact (D4i): A Framework for Teaching Sustainability in Engineering Design

Sustainable Architectural Design Education: A Pilot Study in a 3rd Year Studio

Business and Economics

Integrating Sustainability into Strategic Decision-Making: A Fuzzy AHP Method for the
Selection of Relevant Sustainability Issues

The Need for Sustainability and CSR in Undergraduate Business Education

Corporate Strategy for Sustainability: Reflections of Prospective Entrepreneurs

Health and Social Work

PH WINS and the Future of Public Health Education

Law and Policy

The Role of Environmental Law Education for Sustainable Development

https://doi.org/10.1007/978-3-030-69284-1_21
https://www.mdpi.com/2254-9625/11/3/72
https://www.mdpi.com/2254-9625/11/3/72
https://onlinelibrary.wiley.com/doi/10.1111/j.1476-8070.2010.01649.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1476-8070.2010.01649.x
https://www.atlantis-press.com/proceedings/isemss-20/125944111
https://www.atlantis-press.com/proceedings/isemss-20/125944111
https://upcommons.upc.edu/handle/2117/383034
https://press.ierek.com/index.php/ARChive/article/view/354
https://www.sciencedirect.com/science/article/abs/pii/S0040162518303676?casa_token=ZA7oNkFhaUEAAAAA:bdz3aatA4kE0oqjeYFa9Ye2so5xQsM-DPwH8IRUtVoTgKbRqvpbJQtnNdR3af3HkA3D_4nDTa3s
https://www.sciencedirect.com/science/article/abs/pii/S0040162518303676?casa_token=ZA7oNkFhaUEAAAAA:bdz3aatA4kE0oqjeYFa9Ye2so5xQsM-DPwH8IRUtVoTgKbRqvpbJQtnNdR3af3HkA3D_4nDTa3s
https://journals.flvc.org/UFJUR/article/view/130792
https://foresight-journal.hse.ru/en/2023-17-2/839641808.html
https://journals.lww.com/jphmp/fulltext/2019/03001/ph_wins_and_the_future_of_public_health_education.4.aspx
https://ecsdev.org/ojs/index.php/ejsd/article/view/832
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Interdisciplinary

Ground Truths: Community-Engaged Research for Environmental Justice

Developing a Multi-Hazard Mitigation Strategy

How to Become a Better Strategic Thinker

Active Learning as Enabler of Sustainability Learning Outcomes: Capturing the
Perceptions of Learners During a Materials Education Workshop

A Design Thinking Approach to Teaching Sustainability

Strategic Sustainability by Serious Gaming: A Case Study of STRASUS

https://luminosoa.org/site/books/e/10.1525/luminos.174/
https://serc.carleton.edu/integrate/workshops/risk_resilience/activities/82149.html
https://hbr.org/2023/11/how-to-become-a-better-strategic-thinker
https://link.springer.com/article/10.1557/s43581-021-00019-3
https://link.springer.com/article/10.1557/s43581-021-00019-3
https://journals.sagepub.com/doi/10.1177/02734753211068865
https://www.researchgate.net/profile/Ningna-Xie-3/publication/356109688_Strategic_Sustainability_by_Serious_Gaming_A_Case_Study_of_STRASUS/links/618c48cfd7d1af224bd504c2/Strategic-Sustainability-by-Serious-Gaming-A-Case-Study-of-STRASUS.pdf
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6. Collaboration or Interpersonal Thinking Competency

Definitions

UNESCO:

Collaboration

KCSF:
Interpersonal

UNESCO: The ability to learn from others; to understand and respect the
needs, perspectives, and actions of others (empathy); to understand, relate to,
and be sensitive to others (empathic leadership); to deal with conflicts in a
group; and to facilitate collaborative and participatory problem-solving.

KCSF: The ability to motivate, enable, and facilitate collaborative and
participatory sustainability research and collective problem-solving processes,
and facilitate multi-, inter-, and transdisciplinary knowledge building and
integration, which includes Western scientific knowledge as well as traditional
ecological knowledge and indigenous knowledge and wisdom.

Learning Outcomes

Here we provide examples of student learning outcomes associated with the
collaboration or interpersonal thinking competency, organized according to Bloom’s
Taxonomy (see Appendix A), from simpler to more complex learning objectives. These
learning outcomes are drawn from Brundiers et al. (2023), and supplemented by
ASUSOS (n.d.), Hmelo-Silver (2004), and Suffolk University Boston (n.d.).

Remember: Recalling facts and concepts, including retrieving, recognizing, and
recalling relevant knowledge from long‐term memory.

● State the basic types, phases and techniques of teamwork and stakeholder
engagement in sustainability projects.

● Define what interdisciplinary and transdisciplinary collaboration mean.
● List some of the benefits of interpersonal competency in sustainability problem

solving.

Understand: Constructing meaning from oral, written, and graphic messages by
exemplifying, classifying, summarizing, inferring, locating, recognizing, reporting,
translating, or explaining.

● Explain general concepts critical to interpersonal interactions, including listening,
oral/written communication, negotiation, conflict management and resolution,
teamwork, stakeholder engagement, empathy, etc.

● Explain the basic benefits of listening, communication, teamwork, stakeholder
engagement, and other interpersonal skills for one's personal (social) activities,
civic engagement, and professional job.

● Understand the dynamics of effective group communication.
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● Describe the characteristics and best practices of interpersonal communication
and collaboration, teamwork, and project engagement.

● Understand the importance of a shared goal.
● Identify different groups of stakeholders relevant to a project.
● Identify for each of the different groups of stakeholders the appropriate

communication approaches (medium, language, message) to engage them.

Apply: Using information in new situations, or carrying out a procedure for executing,
implementing, solving, interpreting, operating, or sketching.

● Work effectively and respectfully in teams on projects, employing teamwork and
project management concepts and tools.

● Demonstrate leadership skills both as a team leader and team member by
overcoming barriers to collaboration, motivating team members, resolving
conflicts, and ensuring the well-being of oneself and one’s team.

● Demonstrate professional behavior as a team member and in stakeholder
engagements by providing and receiving constructive feedback, coping with
unanticipated challenges and high stress levels, and navigating disagreement
and misunderstandings.

● Conduct stakeholder interviews in lower risk settings and identify and empathize
with different perspectives and values.

● Participate in stakeholder engagements in supportive roles to allow for
participatory observation/learning and practicing.

● Demonstrate team skills, including conflict resolution, negotiation, compromise,
trust building and professional conduct.

Analyze: Breaking material into constituent parts, determining how the parts relate to
one another and to an overall structure or purpose, differentiating, organizing,
comparing, contrasting, distinguishing, examining, experimenting, questioning, or
testing.

● Analyze an audience in order to appropriately translate complex sustainability
issues and convey effective messages using various communication platforms.

Evaluate: Making judgments based on criteria or standards by checking, critiquing,
weighing, arguing, defending, judging, or justifying a position.

● Critically reflect on a team’s and one’s own communication and collaboration
preferences and approaches.

Create: Producing new or original work by assembling elements to form a coherent or
functional whole; reorganizing elements into a new pattern or structure through
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generating, planning, or producing; designing, constructing, developing, formulating, or
authoring.

● Design a process to engage stakeholders, the campus, or the community to
address an environmental risk or sustainability policy decision.

● Facilitate a process for engaging the campus or the community in making
sustainability policy recommendations by employing empathy and respecting
values, beliefs, and norms of others.

● Apply the problem-based learning cycle (identify facts, generate hypotheses,
identify knowledge deficiencies, apply new knowledge, abstraction, evaluation) to
address a unique sustainability situation.

● Collaboratively organize an arts festival, teach-in, performance, or event about
sustainability issues on your campus or in your community.

Concepts and Methods

Below is a summary of major concepts and methods associated with the collaboration
or interpersonal competency, adapted from Brundiers et al. (2023).

Concepts Methods

Functions, types, and dynamics of
collaboration and stakeholder engagement
(within and beyond academia;
interdisciplinarity, transdisciplinarity)

Strengths, weaknesses, success, and
failure in teams; different levels of
teamwork (ranging from information
exchange to co-creation)

Concepts of leadership, including personal
and interpersonal leadership (e.g.,
distributed, transformative, pedagogic
leadership)

Concepts of trans-cultural thinking,
pluralism, diversity

Limits and opportunities of cooperation,
competition, empathy (on individual and
group levels), and compassion

Stakeholder analysis (e.g., interest vs.
power matrix, who to include, why or why
not?)

Participatory methods involving
stakeholders, including negotiation,
mediation, deliberation, constructive
conflict management methodology,
consensus strategies, cooperative inquiry,
integrative design

Participatory methods for facilitation and
reflection on group processes and
structures

Teamwork methods, such as developing
team contracts, interpersonal
communication (written, verbal,
non-violent communication), and methods
to resolve conflicts in teams

Methods for mindfulness, compassion and
empathy building in responsible decision
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Concepts Methods

Concepts of solidarity, ethnocentrism,
decentration, bias towards ingroups

Concepts of conflict management

Concepts of emotional intelligence and
multiple-intelligences framework

making; enhancing capacities to engage in
discussion with open-mindedness and in a
non-judgmental manner

Interdisciplinary and transdisciplinary
research approaches, participatory action
research, community-engaged research

Pedagogies and Assessments

Below are links to example lesson plans, assignments, and assessments of student
learning about the collaboration or interpersonal competency and sustainability.

Natural Sciences

Environmental Science

Addressing Energy-Related Environmental Injustice (activity)

Impacts of Environmental Change on Horses (assessment)

Geoscience Undergraduate Curricula (collaborative research project)

Global Changes and Sustainability (collaborative research project)

Social Sciences

Community-Driven Research and Environmental Justice

Indigenous Sustainability & Environmental Justice

Stakeholder Collaboration: Organizing for Environmental Justice and Equitable
Solutions

Stakeholder Outreach: Effective Communication of Complex Environmental Threats

Society & Sustainability

Environmental Stewardship and Social Justice

Field Work Planning & Investigation (assessment)

https://floridapoly.edu/registrar/assets/syllabi-sp24-evr1001.pdf
https://serc.carleton.edu/integrate/workshops/envirojustice2013/activities/70646.html
https://serc.carleton.edu/integrate/teaching_materials/biosphere/activity4.html#:~:text=Assessment,for%20self%2Dassessment.
https://serc.carleton.edu/integrate/workshops/methods2012/activities/bekken.html#:~:text=Description%20and%20Teaching%20Materials
https://serc.carleton.edu/integrate/workshops/engineering2013/courses/bowen.html
https://sph.unc.edu/wp-content/uploads/sites/112/2013/08/SYLLABUS-ENVR-PLAN-890-001-SP17.pdf
https://seas.umich.edu/sites/default/files/2022-03/EAS_501.060_Fall_2021.pdf
https://www.classcentral.com/course/environmental-science-the-university-of-maryland--127754
https://www.classcentral.com/course/environmental-science-the-university-of-maryland--127754
https://www.classcentral.com/course/environmental-science-the-university-of-maryland--127753
https://webapp4.asu.edu/bookstore/viewsyllabus/2217/79076
https://dces.wisc.edu/wp-content/uploads/sites/128/2021/02/ces-541-syllabus-2021.pdf
https://serc.carleton.edu/integrate/teaching_materials/map_sense/unit3_2.html#:~:text=designated%20for%20fieldwork.-,Assessment,of%20the%20final%20project%20submission%20in%20support%20of%20the%20collected%20data.,-References%20and%20Resources
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Arts & Humanities

Finding Our Place on a Changing Planet

Sustainable World

Finding Our Place on a Changing Planet (final project)

Using Media to Document Public Attitudes on Waste (film/video project)

Engineering

Earth Systems Engineering and Management (team project)

Technological, Social, and Sustainable Systems (interdisciplinary approach)

Water Sustainability in Cities (team project)

Business and Economics

Indigenous Sustainability Entrepreneurship

Business Strategy for Sustainability (team assignments)

Digital Strategies for Sustainability in Global Markets (team consulting project)

Health and Social Work

Community-Based Participatory Research

Urban and Environmental Health

Environment, Health & Technology (interdisciplinary approach)

Law and Policy

Role of Science and Scientists in Collaborative Approaches to Environmental
Policymaking

Natural Resource Policy and Sustainability (collaborative governance module)

Policy & Governance Of Sustainable Systems (interdisciplinary, collaborative research)

Policy & Governance of Sustainable Systems (collaborative policy analysis)

Interdisciplinary

Advanced Community Based Participatory Research

https://globalhealth.stanford.edu/programs/sustain-140-environmental-humanities-finding-our-place-on-a-changing-planet/
https://webapp4.asu.edu/bookstore/viewsyllabus/2197/94044
https://globalhealth.stanford.edu/wp-content/uploads/2022/08/Environmental-humanities-syllabus-v5-1.pdf
https://serc.carleton.edu/integrate/workshops/envirojustice2013/activities/70728.html#:~:text=Assessment,final%20video%20segment.
https://webapp4.asu.edu/bookstore/viewsyllabus/2131/12422
https://webapp4.asu.edu/bookstore/viewsyllabus/2227/74908
https://serc.carleton.edu/integrate/teaching_materials/water_cities/assessment.html#:~:text=Overall%20Module%20Assessments,the%20group%20presentation.
https://uwaterloo.ca/environment-resources-and-sustainability/sites/default/files/uploads/files/ers_275_winter_2021_ise_course_syllabus_final.pdf
https://sites.nicholas.duke.edu/delmeminfo/files/2013/10/DEL-Business-Strategy-for-Environmental-Sustainability-Syllabus-spring-2012_FINAL.doc
https://web-app.usc.edu/soc/syllabus/20231/16274.pdf
https://mph.ufl.edu/wordpress/files/2019/08/PHC6937CBPR-Syllabus-Online-Fall2019.pdf
https://webapp4.asu.edu/bookstore/viewsyllabus/2247/85646
https://www3.uwsp.edu/syllabus/syllabi/HS%20320%2018-19%20SM%20I%20Sec%202.pdf
https://ocw.mit.edu/courses/11-375-role-of-science-and-scientists-in-collaborative-approaches-to-environmental-policymaking-spring-2006/pages/syllabus/
https://ocw.mit.edu/courses/11-375-role-of-science-and-scientists-in-collaborative-approaches-to-environmental-policymaking-spring-2006/pages/syllabus/
https://warnercnr.colostate.edu/wp-content/uploads/sites/2/2023/02/S23_NR425_Carney.pdf
https://webapp4.asu.edu/bookstore/viewsyllabus/2237/73135
https://webapp4.asu.edu/bookstore/viewsyllabus/2237/73135
https://www.sjsu.edu/envs/docs/student-resources/syllabi/syllabi-archive/SP20%20ENVS%20227_Prado.pdf
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Collaborative Planning for Sustainability

Collaboration Leadership for Environmental Professionals

Team Contracts for Collaborative Work

AACU Teamwork Rubric

Peer Evaluation for Team Projects

Stakeholder Mapping

Project Based Learning

Scholarship of Teaching and Learning

Below are examples of research on teaching and learning about the collaboration or
interpersonal thinking competency.

Natural Sciences

Collaboration and Sustainability: Making Science Useful, Making Useful Science

The Advantages of Collaborative Learning in Science Lessons

Who Produces Knowledge? Transforming Undergraduate Students’ Views of Science
through Participatory Action Research

Social Sciences

Leaving the Lectures Behind: Using Community-Engaged Learning in Research
Methods Classes to Teach about Sustainability

Arts & Humanities

Research Informed Sustainable Development through Art and Design Pedagogic
Practices

Merging the Arts and Sciences for Collaborative Sustainability Action: A Methodological
Framework

Arts Education and Sustainability: Promoting Citizenship and Collaborative Work

https://collab.its.virginia.edu/access/content/attachment/e0318321-2c4b-40f9-bb43-795dd2bffee9/Syllabus/9af913eb-d90c-4497-b4c0-20e2c16de129/DukesPLAC5240Fall2014Syllabus.pdf
https://www.udall.gov/Documents/Institute/Training/501%20Syllabus.pdf
https://uwaterloo.ca/centre-for-teaching-excellence/catalogs/tip-sheets/making-group-contracts
https://www.aacu.org/initiatives/value-initiative/value-rubrics/value-rubrics-teamwork
https://teaching.cornell.edu/teaching-resources/active-collaborative-learning/how-evaluate-group-work
https://sustainabilitymethods.org/index.php/Stakeholder_Mapping
https://teaching.cornell.edu/teaching-resources/engaging-students/problem-based-learning
https://www.mdpi.com/2071-1050/12/22/9361
https://proceedings.lumenpublishing.com/ojs/index.php/lumenproceedings/article/view/532
https://www.researchgate.net/profile/Carlie-Trott/publication/325565291_Who_produces_knowledge_Transforming_undergraduate_students'_views_of_science_through_participatory_action_research/links/5b5603cbaca27217ffb6b8a0/Who-produces-knowledge-Transforming-undergraduate-students-views-of-science-through-participatory-action-research.pdf
https://www.researchgate.net/profile/Carlie-Trott/publication/325565291_Who_produces_knowledge_Transforming_undergraduate_students'_views_of_science_through_participatory_action_research/links/5b5603cbaca27217ffb6b8a0/Who-produces-knowledge-Transforming-undergraduate-students-views-of-science-through-participatory-action-research.pdf
https://journals.sagepub.com/doi/10.1177/0092055X221114688
https://journals.sagepub.com/doi/10.1177/0092055X221114688
https://link.springer.com/chapter/10.1007/978-3-319-70281-0_13
https://link.springer.com/chapter/10.1007/978-3-319-70281-0_13
https://link.springer.com/article/10.1007/s11625-020-00798-7
https://link.springer.com/article/10.1007/s11625-020-00798-7
https://link.springer.com/book/10.1007/978-981-16-3452-9
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Engineering

Cross-Institution Collaborative Learning (CICL) to Connect Water Resources Design
with Sustainability Analysis

Teaching Students to Collaborate with Communities: Expanding Engineering Education
to Create a Sustainable Future

A Design-Based Learning Approach for Fostering Sustainability Competency in
Engineering Education

Collaborative Learning with Sustainability-Driven Projects: A Summary of the eps@isep
Programme

Business and Economics

Transactional Learning and Sustainability Co-Creation in a University – Business
Collaboration

A Collaborative Game-Based Learning to Enhance Ecological Economics Teaching

Co-learning for Sustainable Design: The Case of a Circular Design Collaborative Project
In Ireland

Why Collaboration Will Be Key to Achieving the Sustainable Development Goals

Health and Social Work

Education for Sustainable Healthcare: A Transdisciplinary Approach to Transversal
Environmental Threats

Community-engaged Sustainable Health Care Education

Law and Policy

Facilitating Collaborative Partnerships in Education Policy Research: A Case of
Multi-Stakeholder, Co-Investigation for Monitoring and Evaluation of Education for
Sustainable Development

Reflections on Integrating the Political into Environmental Education through
Problem-Based Learning and Political Ecology

Interdisciplinary

Student-Centered Learning and Sustainability: Solution or Problem?

https://www.researchgate.net/publication/283131060_Cross-institution_collaborative_learning_CICL_to_connect_water_resources_design_with_sustainability_analysis
https://www.researchgate.net/publication/283131060_Cross-institution_collaborative_learning_CICL_to_connect_water_resources_design_with_sustainability_analysis
https://www.tandfonline.com/doi/full/10.1080/19378629.2023.2176767
https://www.tandfonline.com/doi/full/10.1080/19378629.2023.2176767
https://www.mdpi.com/2071-1050/12/7/2958
https://www.mdpi.com/2071-1050/12/7/2958
https://www.researchgate.net/publication/325889745_Collaborative_Learning_with_Sustainability-driven_Projects_A_Summary_of_the_EPSISEP_Programme
https://www.researchgate.net/publication/325889745_Collaborative_Learning_with_Sustainability-driven_Projects_A_Summary_of_the_EPSISEP_Programme
https://www.emerald.com/insight/content/doi/10.1108/IJSHE-11-2018-0215/full/html
https://www.emerald.com/insight/content/doi/10.1108/IJSHE-11-2018-0215/full/html
https://core.ac.uk/outputs/275648507/?source=2
https://www.sciencedirect.com/science/article/abs/pii/S0959652620335198
https://www.sciencedirect.com/science/article/abs/pii/S0959652620335198
https://www.weforum.org/agenda/2017/01/realising-the-potential-of-cross-sector-partnerships/
https://www.tandfonline.com/doi/full/10.1080/0142159X.2020.1795101
https://www.tandfonline.com/doi/full/10.1080/0142159X.2020.1795101
https://asmepublications.onlinelibrary.wiley.com/doi/10.1111/tct.13234
https://www.mdpi.com/2071-1050/12/7/2787
https://www.mdpi.com/2071-1050/12/7/2787
https://www.mdpi.com/2071-1050/12/7/2787
https://www.tandfonline.com/doi/abs/10.1080/00958964.2020.1825919
https://www.tandfonline.com/doi/abs/10.1080/00958964.2020.1825919
https://www.journals.uchicago.edu/doi/full/10.1086/711829
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Mapping a Sustainable Future through Conceptualization of Transformative
Learning Framework, Education for Sustainable Development, Critical Reflection,
and Responsible Citizenship: An Exploration of Pedagogies for Twenty-First
Century Learning

Beyond Interpersonal Competence: Teaching and Learning Professional Skills in
Sustainability

Learning Processes for Interpersonal Competence Development in Project-Based
Sustainability Courses – Insights from a Comparative International Study

Community and Environmental Sustainability

Curriculum for Collaborative Learning in Sustainability at QUT

Social Design through Facilitation and Collaboration: Sustainability Education
Experiments in Planning and Design Courses

Collaborative Learning Techniques: A Handbook for College Faculty

Getting Started With Team-Based Learning

https://iopscience.iop.org/article/10.1149/10701.9827ecst/meta?casa_token=oI638uGy0eIAAAAA:PjM77e2aG1aYceUWPG0azdFWA6QsZ7zOfaWR8RB1FBtH2fEDzcOYJztmcTvgza2Dnm3AsNtFtlGXeMXoDYoaaDIkeXvc
https://iopscience.iop.org/article/10.1149/10701.9827ecst/meta?casa_token=oI638uGy0eIAAAAA:PjM77e2aG1aYceUWPG0azdFWA6QsZ7zOfaWR8RB1FBtH2fEDzcOYJztmcTvgza2Dnm3AsNtFtlGXeMXoDYoaaDIkeXvc
https://iopscience.iop.org/article/10.1149/10701.9827ecst/meta?casa_token=oI638uGy0eIAAAAA:PjM77e2aG1aYceUWPG0azdFWA6QsZ7zOfaWR8RB1FBtH2fEDzcOYJztmcTvgza2Dnm3AsNtFtlGXeMXoDYoaaDIkeXvc
https://iopscience.iop.org/article/10.1149/10701.9827ecst/meta?casa_token=oI638uGy0eIAAAAA:PjM77e2aG1aYceUWPG0azdFWA6QsZ7zOfaWR8RB1FBtH2fEDzcOYJztmcTvgza2Dnm3AsNtFtlGXeMXoDYoaaDIkeXvc
https://eric.ed.gov/?id=EJ1135000
https://eric.ed.gov/?id=EJ1135000
https://www.emerald.com/insight/content/doi/10.1108/IJSHE-07-2020-0231/full/html
https://www.emerald.com/insight/content/doi/10.1108/IJSHE-07-2020-0231/full/html
https://ojs.uwindsor.ca/index.php/csw/article/view/5834
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=0e49875aa4cc097e994496668cf3725f758f3086
https://www.igi-global.com/gateway/chapter/206930
https://www.igi-global.com/gateway/chapter/206930
https://www.wiley.com/en-us/Collaborative+Learning+Techniques%3A+A+Handbook+for+College+Faculty%2C+2nd+Edition-p-9781118761670
https://www.routledge.com/Getting-Started-With-Team-Based-Learning/Franchini-Michaelsen-Ostafichuk-Roberson-Sibley/p/book/9781620361962?_gl=1*jlxh7e*_ga*MjY1NzczMTE0LjE2OTkyODQ3MDM.*_ga_0HYE8YG0M6*MTY5OTI4NDcwMy4xLjAuMTY5OTI4NDcwMy4wLjAuMA..
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7. Critical Thinking Competency

UNESCO:
Critical thinking

GCSE:
(Not applicable)

UNESCO: The ability to question norms, practices, and opinions; to reflect on
one’s values, perceptions, and actions; and to take a position in the
sustainability discourse.

Student Learning Outcomes

Here we provide examples of student learning outcomes associated with the critical
thinking competency, organized according to Bloom’s Taxonomy (see Appendix A), from
simpler to more complex learning objectives. Some of these learning outcomes are
adapted from the cognitive learning objectives for the United Nations Sustainable
Development goals suggested in UNESCO (2017), as well as NIES (n.d.), ASUSDP
(n.d.), SNSM (n.d.).

Remember: Recalling facts and concepts, including retrieving, recognizing, and
recalling relevant knowledge from long‐term memory.

● Define the pillars of sustainability – economic, environmental, and social – and
why they are interrelated.

● Identify which human activities – on a global, national, local and individual level –
contribute most to climate change.

● Recall statistics that describe inequalities of access to and attainment of
sustainability education, and major reasons for these inequalities.

● Identify different energy resources and their respective advantages and
disadvantages for sustainability.

Understand: Constructing meaning from oral, written, and graphic messages by
exemplifying, classifying, summarizing, inferring, locating, recognizing, reporting,
translating, or explaining.

● Explain trends and relationships in graphical data about sustainability issues.
● Find your own examples of sustainability-related journalism, or advertising or

other strategic communication; summarize and question their claims.
● Drawing on research literature, explain why health campaigns succeed or fail to

promote environmental health and well-being.
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● Provide examples that demonstrate how education and lifelong learning
opportunities for all can be key drivers of sustainable development.

● Summarize ways in which gender, income, race, ethnicity, religion, physical
ability, or other factors affect the distribution of environmental burdens and
benefits, and opportunities to participate in environmental decision making.

● Distinguish key concepts in sustainability – such as extreme and relative poverty,
traditional environmental risk assessment and cumulative impacts assessment,
etc.) and critically reflect on their underlying empirical and normative
assumptions.

● Explain how sustainability problems are often characterized by uncertainty,
complexity, and/or normative ambiguity or conflict.

Apply: Using information in new situations, or carrying out a procedure for executing,
implementing, solving, interpreting, operating, or sketching.

● Apply sustainability-related conceptual frameworks, techniques, or tools in your
discipline to represent the causes, scope, and/or potential remedies for a
sustainability issue or problem.

● Use an online calculator to calculate your personal carbon, water, or waste
footprint.

● Apply discipline-specific and context-specific skills for communicating standpoints
on sustainability issues effectively through writing, speaking, and other forms of
public discourse.

Analyze: Breaking material into constituent parts, determining how the parts relate to
one another and to an overall structure or purpose, differentiating, organizing,
comparing, contrasting, distinguishing, examining, experimenting, questioning, or
testing.

● Compare and contrast the major models of sustainability (such as the three
pillars, the sustainability doughnut etc.) or sustainability discourses
(conservation, preservation, environmental justice, etc.) – to identify their
advantages, assumptions, and omissions.

● Identify and distinguish examples and techniques of advertising, strategic
communication, journalism, research, and other forms of sustainability-related
discourse.

● Analyze power structures and social and cultural systems that shape individual
and communal life, social choices, and humanity’s impact on the natural world in
a local, national, or global context.

● Identify embedded biases and assumptions in social, political and economic
systems and discourses as they shape human impacts on the natural world.



50

Evaluate: Making judgments based on criteria or standards by checking, critiquing,
weighing, arguing, defending, judging, or justifying a position.

● Assess the accuracy and credibility of sustainability-related claims in examples of
advertising, journalism, policy platforms, political communication, and other forms
of public discourse.

● Evaluate and compare the sustainability of your and other communities’ systems
in meeting their needs for food, energy, transport, water, safety, waste treatment,
inclusion or accessibility, education, integration of green spaces and disaster risk
reduction.

● Assess the strengths, weaknesses, and gaps in your own sustainability
education, including at your current institution.

● Conduct a failure analysis on a technology or technical system.
● Draw on rationales and frameworks for civic, professional, and personal

engagement to articulate your role in contributing to a more sustainable world.
● Evaluate complex and changing problems from multiple analytical perspectives,

considering alternative solutions and diverse ethical and cultural approaches.

Create: Producing new or original work by assembling elements to form a coherent or
functional whole; reorganizing elements into a new pattern or structure through
generating, planning, or producing; designing, constructing, developing, formulating, or
authoring.

● Develop an argument supported by evidence about how to address a
sustainability challenge, such as renewable energy generation, participatory
sustainable development, reducing plastics pollution, etc.

● Conduct original research on a sustainability issue and draw recommendations
based on your evidence about norms, practices, or policies for individuals,
groups, or societies.

● Develop informed judgments about the value and risk of emerging technologies
for addressing sustainability.

● Design or redesign a technology that addresses an unsustainable norm, practice,
or impact in your field.

● Create an artwork that represents a vision of a sustainable norm or practice, or
well-researched recommendations for how to use materials more sustainably in a
particular artistic medium.

Concepts and Methods

Below is a summary of major concepts and methods associated with the critical thinking
competency, adapted from UNESCO (2017), as well as NIES (n.d.), ASUSDP (n.d.),
SNSM (n.d.).
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Concepts Methods

Models of sustainability, sustainable
development, and environmental justice

Environmental discourses: conservation,
preservation, animal liberation, rights of
nature, anthropocentrism and
ecocentrism, etc.

Frameworks for sustainability education,
including competencies, skills, knowledge,
etc.

Environmental uncertainty, complexity,
and/or normative ambiguity or conflict

Textual interpretation: content analysis,
discourse analysis, narrative analysis, etc.

Techniques for analyzing argumentation
and for surfacing and questioning
assumptions (ideological analysis,
analysis of stereotypes and biases,
deconstruction, etc.)

Environmental mapping (e.g., of burdens
and amenities as they relate to race or
income of populations)

Environmental ethnography and
auto-ethnography (photovoice, etc.)

Curriculum and pedagogy design and
assessment

Evaluation research methods

Risk assessment, alternatives
assessment, vulnerabilities assessment,
and analysis of cumulative impacts of risks

Legal and policy analysis

Failure analysis

Pedagogies and Assessments

Below are links to example lesson plans, assignments, and assessments of student
learning about critical thinking and sustainability.

Natural Sciences

Developing Student Literacy on Risk, Resilience, and Strategies for Living with Disaster
Uncertainty

Top 15 World Agricultural Commodities—Summative Assessment

https://serc.carleton.edu/integrate/workshops/risk_resilience/activities/82591.html
https://serc.carleton.edu/integrate/workshops/risk_resilience/activities/82591.html
https://serc.carleton.edu/integrate/teaching_materials/food_supply/student_materials/997
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Social Sciences

Know Your Audience! Audience Analysis Exercise to Increase Audience Centered
Communication and Teaching of Risk and Resilience

Environmental Justice

Society and Sustainability

Urban Sustainability

Arts & Humanities

Exploring Environmental and Sustainability Issues and Policy Using Film

Writing and Critical Reasoning Issues in Sustainability

Issues in Sustainability

Writing about Sustainability

Engineering

Environmental Sustainability

Sustainability in Engineering

Failure Analysis

Business and Economics

Sustainability Reporting

Sustainable Business

Sustainability Driven Innovation

Health and Social Work

Climate Change, the Environment, and the Future of Public Health

Sustainability, Medicine, & Health

Introduction to Environmental Health

Law and Policy

Analysis Of Environmental Impact

https://serc.carleton.edu/integrate/workshops/risk_resilience/activities/82042.html
https://serc.carleton.edu/integrate/workshops/risk_resilience/activities/82042.html
https://serc.carleton.edu/integrate/workshops/envirojustice2013/courses/70639.html
https://webapp4.asu.edu/bookstore/viewsyllabus/2221/16909
https://seas.umich.edu/sites/default/files/2022-04/EAS_537.001_Fall_2021.pdf
https://www.canr.msu.edu/csus/undergraduate/CSUS%20265%20ExplngEnv&SusIss&PolUsingFilm-CSUS265%202018%20Syllabus.pdf
https://web-app.usc.edu/soc/syllabus/20173/64815.pdf
https://web-app.usc.edu/soc/syllabus/20203/64205.doc
https://www.writing.ucsb.edu/sites/secure.lsit.ucsb.edu.writ.d7/files/sitefiles/resources/Writing%20105S%20Curriculum%20Guidelines.pdf
https://www.clemson.edu/academics/programs/thinks2/documents/scholars/syllabi_sp21/madale178788spring2021.pdf
https://dll.umaine.edu/info/sessionpage/Media/Syllabus/CIE210-990-Syllabus.pdf
https://guides.uflib.ufl.edu/enc3246/mod3
https://scholarworks.umt.edu/cgi/viewcontent.cgi?article=3614&context=syllabi
https://catalog-2020-2021.aup.edu/sites/default/files/fields/field_course_syllabi_pdf/Syllabus%20SUSTAINABLE%20BUSINESS%20in%20Spring%202019%20%28BA5060%29.pdf
https://dutton.psu.edu/ba850_sample_syllabus
https://undergrad.phhp.ufl.edu/wordpress/files/2020/09/HSC4930-Climate-Change-the-Environment-and-the-Future-of-Public-Health.pdf
https://tools.medicine.utah.edu/som.catalog/catalog.year/year/course_year/a65822883b341ecd5d45f0e225e7ce68/syllabus/download
https://deohs.washington.edu/sites/default/files/course-materials/2018_SPR_ENV_H_311.pdf
https://warnercnr.colostate.edu/wp-content/uploads/sites/2/2019/01/SP19_NR567_Mattor-1.pdf
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Environmental Policy Analysis

Introduction to Environmental Policy and Planning

Environmental Law

Interdisciplinary

Pathways to Sustainability – An Interdisciplinary Approach

Interdisciplinary Methods in Social-Ecological Research

Sustainability Project Assessment Rubric

Critical Thinking and Reflection Assessment Rubric

AACU VALUE Rubric for Critical Thinking

Scholarship of Teaching and Learning

Below are examples of research on teaching and learning about critical thinking and
sustainability.

Natural Sciences

Emerging Ideas in Sustainability Science: Critical Thinking and Lifelong Environmental
Learning

Critical Thinking and Normative Competencies for Sustainability Science Education

The Trend of Critical Thinking Studies in Biology Education through Online Learning: A
Systematic Review

Critical Thinking Skills of Environmental Changes: A Biological Instruction Using Guided
Discovery Learning-Argument Mapping

Developing Critical Thinking Skills towards Biology Course Using Two Active Learning
Strategies

Promoting Critical Thinking In General Biology Courses: The Case Of The White Widow
Spider

https://watson.brown.edu/climatesolutionslab/syllabus-bank/1193
https://ocw.mit.edu/courses/11-601-introduction-to-environmental-policy-and-planning-fall-2016/pages/syllabus/
https://www.envirolawteachers.com/envir2024.html
https://www.environment.utoronto.ca/sites/www.environment.utoronto.ca/files/ENV222H1F5.pdf
https://gss.fiu.edu/courses/syllabus_iss-6302-u01-1228_fall_22_athayde_8_9_22.pdf
https://www.jccc.edu/about/sustainability/_files/pdfs/webinars/2014-09-16-webinar-slides-green-rubric.pdf
https://auburn.app.box.com/s/vclg8x2vve4qlxutq0a31mbygzpf2nf0
https://www.aacu.org/initiatives/value-initiative/value-rubrics/value-rubrics-critical-thinking
https://su.figshare.com/articles/report/Emerging_ideas_in_Sustainability_Science_Critical_thinking_and_lifelong_environmental_learning/11590929/1
https://su.figshare.com/articles/report/Emerging_ideas_in_Sustainability_Science_Critical_thinking_and_lifelong_environmental_learning/11590929/1
https://eprints.lib.hokudai.ac.jp/dspace/bitstream/2115/65041/1/2403.pdf
https://jurnal.uns.ac.id/bioedukasi/article/view/52079
https://jurnal.uns.ac.id/bioedukasi/article/view/52079
https://dergipark.org.tr/en/pub/per/issue/64575/891256
https://dergipark.org.tr/en/pub/per/issue/64575/891256
https://eric.ed.gov/?id=EJ1288790
https://eric.ed.gov/?id=EJ1288790
https://digitalcommons.usu.edu/jete/vol1/iss2/9/
https://digitalcommons.usu.edu/jete/vol1/iss2/9/
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Social Sciences

Social Science Pedagogy as a Way of Integrating Sustainable Education and Global
Citizenship into the Initial Training of Pre-Primary Teachers

Leaving the Lectures Behind: Using Community-Engaged Learning in Research
Methods Classes to Teach about Sustainability

Disciplinary-specific Critical Thinking in Sociology

Political Discourses as a Resource for Climate Change Education: Promoting Critical
Thinking by Closing the Gap between Science Education and Political Education

Arts & Humanities

Making and Assessing Art in the Sustainability Classroom

Critical and Creative Thinking as a Form of Making in Art Education

Engineering

Supporting Sustainability Thinking in Postgraduate Design Education

Fostering Sustainability and Critical Thinking Through Debate—A Case Study

Sustainability and Critical Thinking in Civil Engineering Curriculum

Development of the Consumption Journey Tool to Improve Awareness and Critical
Thinking on Sustainability in Engineering Students

Engineering Students’ Conceptualizations of Sustainability

Business and Economics

Critical Approaches to Sustainability in the Business Communication Classroom: A
Developmental Perspective

An Assessment of Critical Reflection in Management Education for Sustainability: A
Proposal on Content and Form of Shared Value Rationality

Sustainable Business Ethics Education

Health and Social Work

Promoting Critical Thinking through Socratic Questions in Health Sciences
Work-Integrated Learning

https://www.mdpi.com/2254-9625/11/3/72
https://www.mdpi.com/2254-9625/11/3/72
https://journals.sagepub.com/doi/10.1177/0092055X221114688
https://journals.sagepub.com/doi/10.1177/0092055X221114688
https://doi.org/10.4337/9781800374386.00032
https://www.mdpi.com/2071-1050/15/8/6672
https://www.mdpi.com/2071-1050/15/8/6672
https://link.springer.com/chapter/10.1007/978-3-319-28543-6_43
https://www.tandfonline.com/doi/full/10.1080/00393541.2022.2154523
https://www.designsociety.org/publication/34807/Supporting+sustainability+thinking+in+postgraduate+design+education
https://www.mdpi.com/2071-1050/13/11/6397
https://ascelibrary.org/doi/10.1061/%28ASCE%291052-3928%282001%29127%3A3%28104%29
https://ieeexplore.ieee.org/document/9962562
https://ieeexplore.ieee.org/document/9962562
https://ieeexplore.ieee.org/document/9274122
https://journals.sagepub.com/doi/10.1177/23294906221074317
https://journals.sagepub.com/doi/10.1177/23294906221074317
https://www.mdpi.com/2071-1050/10/6/2091
https://www.mdpi.com/2071-1050/10/6/2091
https://link.springer.com/chapter/10.1007/978-3-319-76412-2_12
https://www.ijlter.org/index.php/ijlter/article/view/7368
https://www.ijlter.org/index.php/ijlter/article/view/7368
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Environmental Social Work: Implications for Accelerating The Implementation of
Sustainable Development in Social Work Curricula

Sustainability, Human Rights, and Environmental Justice

Law and Policy

Environment and Sustainability Education Research as Policy Engagement: (Re-)
Invigorating ‘Politics as Potentia’ in South Africa

Embedding Sustainability Literacy in the Legal Curriculum: Reflections on The Plymouth
Model

Teaching Water Resource Economics for Policy Analysis

Interdisciplinary

Emerging Ideas in Sustainability Science: Critical Thinking and Lifelong Environmental
Learning

Education for Sustainable Development and Critical Thinking Competency

Visual Literacy Intervention for Improving Undergraduate Student Critical Thinking of
Global Sustainability Issues

Approaching Vagueness: Teaching Critical Thinking with Sustainability as Metaphor

https://www.emerald.com/insight/content/doi/10.1108/IJSHE-09-2019-0270/full/html
https://www.emerald.com/insight/content/doi/10.1108/IJSHE-09-2019-0270/full/html
https://ojs.uwindsor.ca/index.php/csw/article/view/5833
https://www.tandfonline.com/doi/full/10.1080/13504622.2020.1759511
https://www.tandfonline.com/doi/full/10.1080/13504622.2020.1759511
https://www.tandfonline.com/doi/full/10.1080/03069400.2016.1240919
https://www.tandfonline.com/doi/full/10.1080/03069400.2016.1240919
https://ageconsearch.umn.edu/record/338382/files/AETR_2022_049R%20Colby.pdf
https://su.figshare.com/articles/report/Emerging_ideas_in_Sustainability_Science_Critical_thinking_and_lifelong_environmental_learning/11590929/1
https://su.figshare.com/articles/report/Emerging_ideas_in_Sustainability_Science_Critical_thinking_and_lifelong_environmental_learning/11590929/1
https://soies.co/wp-content/uploads/2022/04/Paper-2-Critical-Thinking-UNSDG-2019.pdf
https://www.mdpi.com/2071-1050/12/23/10209
https://www.mdpi.com/2071-1050/12/23/10209
https://articlegateway.com/index.php/JLAE/article/view/5071
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8. Self-Awareness or Intrapersonal Competency

Definition

UNESCO:
Self-awareness

KCSF:
Intrapersonal

UNESCO: The ability to reflect on one’s role in the local
community and (global) society; to continually evaluate and
further motivate one’s actions; and to deal with one’s feelings and
desires.
KCSF: The ability to be aware of one’s own emotions, desires,
thoughts, and behaviors as well as one’s positionality and role in
global society and in the local community. Intrapersonal
competency involves the ability to reflect and act with
self-awareness and to regulate, motivate, and continually
evaluate one’s actions and improve oneself, drawing on and
developing emotional intelligence and resilience.

Learning Outcomes

Here we provide examples of student learning outcomes associated with the
self-awareness or intrapersonal competency, organized according to Bloom’s Taxonomy
(see Appendix A), from simpler to more complex learning objectives. Some of these
learning outcomes are adapted from Brundiers et al. (2023) and UNESCO (2017).

Remember: Recalling facts and concepts, including retrieving, recognizing, and
recalling relevant knowledge from long‐term memory.

● Define key concepts – such as privilege, power, intersectionality, capabilities,
emotional intelligence – as they relate to sustainability.

Understand: Constructing meaning from oral, written, and graphic messages by
exemplifying, classifying, summarizing, inferring, locating, recognizing, reporting,
translating, or explaining.

● Describe one's positionality within the community and global society, and which
aspects of one’s identity are sources of privilege and power related to
sustainability.

● Identify personal experiences and observations related to power and
positionality, and their effects on individual thoughts and feelings (of safety,
compassion, stress, connection, etc.) about sustainability, and on the broader
culture’s views of sustainability.
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● Identify how fundamental human rights and capabilities relate to sustainability,
and their impact on personal well-being.

● Identify personal perspectives and their potential influence on sustainability views
and decisions (e.g., about design, policy, rights and responsibilities, etc.)

● Identify sources of personal risk and resilience in the face of sustainability
challenges, such as climate grief, environmental trauma, etc.

Apply: Using information in new situations, or carrying out a procedure for executing,
implementing, solving, interpreting, operating, or sketching.

● Apply self-reflective techniques and skills (mindfulness, meditation, faith-based
practices, etc.) to identify and regulate one’s thoughts and emotions about
sustainability or in response to sustainability crises.

● Apply techniques for checking one’s implicit and explicit biases towards other
people and the natural world.

● Employ techniques for checking personal bias in data analysis (such as tests for
intercoder reliability, etc.)

Analyze: Breaking material into constituent parts, determining how the parts relate to
one another and to an overall structure or purpose, differentiating, organizing,
comparing, contrasting, distinguishing, examining, experimenting, questioning, or
testing.

● Engage in reflexive journaling or auto-ethnography to identify formative events,
people, media messages, and so on, in one’s personal sustainability biography;
compare and contrast the results with a different person’s biography.

Evaluate: Making judgments based on criteria or standards by checking, critiquing,
weighing, arguing, defending, judging, or justifying a position.

● Assess how increased self-awareness, emotional intelligence, and resilience
impact decision-making and interactions in advocacy efforts, fostering personal
growth and effectiveness.

● Evaluate potential impacts of one’s positionality on data gathering, analysis and
interpretation, and consider the ethical implications.

● Assess the similarities and differences between one’s rights and one’s actual
capabilities to influence sustainability issues – as a consumer, citizen, community
member, and professional.

Create: Producing new or original work by assembling elements to form a coherent or
functional whole, or reorganizing elements into a new pattern or structure; generating,
planning, or producing; designing, constructing, developing, formulating, or authoring.
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● Develop comprehensive self-care plans that integrate mindfulness practices,
emotional regulation techniques, and community support systems to enhance
resilience and sustain engagement in sustainability work.

● Develop advocacy campaigns or policy proposals informed by principles of
healing or restorative justice, that aim to address root causes of oppression and
promote holistic well-being within one’s own life and community.

● Design a technology or create an artwork that reinforces capacities for resilience
and flourishing for oneself and others.

● Author personal accounts of one’s roles, attitudes, and responsibilities
concerning sustainability issues.

● Create a personal development plan (PDP) to reflect on one’s
sustainability-related learning, performance, and achievement and to plan for
personal, educational, and professional development.

● Construct a portfolio or ePortfolio to compile sustainability-related work, reflect on
growth, and share items with professors, advisors, and potential employers.

Concepts and Methods

Below is a summary of major concepts and methods associated with the self-awareness
or intrapersonal competency, adapted from GCSE (2024) and UNESCO (2017).

Concepts Methods

Intersectionality: how groups' and
individuals' multiple sources of identities
(race, gender, class, etc.) result in unique
combinations of discrimination and
privilege.

Positionality and role in global society and
in the local community, including
environmental, social, and economic
privileges and burdens or oppressions
Self-regulation, self-motivation,
self-evaluation and improvement,
resilience
Emotional intelligence: Understanding and
managing one’s own emotions and the
emotions of others

Capabilities and flourishing: people’s
capacity to achieve the lives they value

Autoethnography

Environmental psychology
(ecopsychology): research and practice of
meditation, mindfulness, nature therapy,
etc.

Feminist, Black Feminist, and Queer
theory and research methods for studying
intersectionality and positionality

Healing justice, restorative justice, and
reconciliation for understanding trauma
and resilience, self-care and collective
care, confronting personal experiences of
collective history, repairing unjust
relationships

Analysis of human capabilities, flourishing,
wellbeing, and happiness
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Concepts Methods

and to flourish, rather than merely having
the right or freedom to do so

Nature deprivation and the healing
benefits of time spent in nature

Role-plays and subsequent reflections on
one’s thoughts, feelings, and actions

Pedagogies and Assessments

Below are links to example lesson plans, assignments, and assessments of student
learning about the self-awareness or intrapersonal competency and sustainability.

Natural Sciences

An Activity to Introduce the Geoscience Perspective

Data Set Analysis

Social Sciences

Who am I in a Changing Climate?

Engaging Contentious Political Issues

Arts & Humanities

A Sense of Place Collage Essay

Rethinking Sustainability through the Humanities: Multi-Sensory Experience and
Environmental Encounter Beyond the Classroom

A Lifestyle Project for the Humanities

Engineering

Examining your Earthquake Hazard

Seismic Evaluation of Buildings

Business and Economics

Water Footprints

Climate Change from the Socio-Environmental Systems Perspective

https://serc.carleton.edu/introgeo/roleplaying/examples/havholm.html
https://serc.carleton.edu/integrate/teaching_materials/map_sense/unit1.html
https://serc.carleton.edu/bioregion/examples/51688.html
https://serc.carleton.edu/bioregion/examples/184955.html
https://serc.carleton.edu/bioregion/examples/59209.html
https://serc.carleton.edu/bioregion/examples/176667.html
https://serc.carleton.edu/bioregion/examples/176667.html
https://serc.carleton.edu/bioregion/examples/59395.html
https://serc.carleton.edu/integrate/workshops/engineering2013/activities/baer_whittington.html
https://serc.carleton.edu/integrate/workshops/risk_resilience/activities/82043.html
https://serc.carleton.edu/integrate/teaching_materials/water_sustainability/unit2.html
https://serc.carleton.edu/integrate/teaching_materials/carbon_emissions/unit7.html
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Health and Social Work

Education, Social and Emotional Learning

Predictions and Evacuation

Law and Policy

The Lifestyle Project

Interdisciplinary

Contemplative Inquiry on Climate Change: Playing with Perspectives

Afghan Poppies, Climate Change and War: Thinking Systemically About Us and Them

Justice, Power, and Activism: What the Goldman Environmental Prize Winners Teach
Us about Resilience and Democracy

Identifying Misconceptions & Logical Fallacies

Scholarship of Teaching and Learning

Below are examples of research on teaching and learning about the self-awareness or
intrapersonal competency.

Natural Sciences

Enhancing Decision-Making in STSE Education by Inducing Reflection and
Self-Regulated Learning

Teaching Methods in Biology Education and Sustainability Education Including Outdoor
Education for Promoting Sustainability—A Literature Review

Social Sciences

How Teachers Can Open Up for and Handle Poignant Experiences of the Conflictual
Aspects of Sustainability Issues

Political Emotions in Environmental and Sustainability Education

‘Doing’ Socio-Political Sustainability in Early Childhood: Teacher-as-researcher
Reflective Practices

https://www.blackfounderstories.org/module-2-infinite-focus-schools
https://serc.carleton.edu/integrate/teaching_materials/hazards/unit6.html
https://serc.carleton.edu/introgeo/enviroprojects/lifestyle.html
https://serc.carleton.edu/bioregion/examples/185243.html
https://serc.carleton.edu/bioregion/examples/186870.html
https://serc.carleton.edu/bioregion/examples/184952.html
https://serc.carleton.edu/bioregion/examples/184952.html
https://serc.carleton.edu/integrate/teaching_materials/change_inthe_air/activity1.html
https://link.springer.com/article/10.1007/s11165-015-9491-9
https://link.springer.com/article/10.1007/s11165-015-9491-9
https://www.mdpi.com/2227-7102/7/1/1
https://www.mdpi.com/2227-7102/7/1/1
https://www.taylorfrancis.com/chapters/edit/10.4324/9781351124348-14/political-moves-katrien-van-poeck-leif-%C3%B6stman
https://www.taylorfrancis.com/chapters/edit/10.4324/9781351124348-14/political-moves-katrien-van-poeck-leif-%C3%B6stman
https://www.taylorfrancis.com/chapters/edit/10.4324/9781351124348-21/political-emotions-environmental-sustainability-education-%C3%A1sgeir-tryggvason-andreas-m%C3%A5rdh
https://journals.sagepub.com/doi/10.1177/2043610620941133
https://journals.sagepub.com/doi/10.1177/2043610620941133
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Arts & Humanities

Achieving Sustainability in the Philosophy of Art Teaching and Learning

How Philosophizing the Dialogos Way Can Promote Education for Sustainable
Development

Drawing Sustainability: Helping Students to Know What They Know

From the Art of Reflection to the Art of Noticing: A Shifting View of Self-Tracking
Technologies’ Role in Supporting Sustainable Food Practices

Engineering

Self-evaluation of Industrial Case Studies with Iterative Improvements to Support
Chemical and Biological Systems Engineering and Sustainability Teaching and Learning

Teaching Engineering Ethics with Sustainability as Context

Reshaping Teaching for Sustainability in Business Engineering – A Pilot Study on
Students' Outlooks and Learning Expectations

Self-Evaluation and Reflection for Professional Development of Chemical Engineering
Students

Implementation of Transformative Sustainability Learning into Engineering Curriculum

Business and Economics

The Strategic Process of Developing Social Aspects of Sustainability through the Vision
Reflection in Business Education

Matching International Business Teaching with the UN Sustainable Development Goals:
Introducing Bi-directional Reflective Learning

Sustainability in Management Education: Contributions from Critical Reflection and
Transformative Learning

Health and Social Work

Sustainability Pedagogy in Practice: An Example from Health Education

Expanding the Ecological Consciousness of Social Work Students: Education for
Sustainable Practice

Integrating the Natural Environment in Social Work Education: Sustainability and
Scenario-based Learning

https://www.researchgate.net/publication/365937416_Achieving_sustainability_in_the_philosophy_of_art_teaching_and_learning
https://www.intechopen.com/chapters/75268
https://www.intechopen.com/chapters/75268
https://link.springer.com/chapter/10.1007/978-3-030-63399-8_15
https://dl.acm.org/doi/10.1145/3411763.3451838
https://dl.acm.org/doi/10.1145/3411763.3451838
https://www.longdom.org/open-access/selfevaluation-of-industrial-case-studies-with-iterative-improvements-to-support-chemical-and-biological-systems-engineering-and-s-82488.html
https://www.longdom.org/open-access/selfevaluation-of-industrial-case-studies-with-iterative-improvements-to-support-chemical-and-biological-systems-engineering-and-s-82488.html
https://www.researchgate.net/publication/235306202_Teaching_engineering_ethics_with_sustainability_as_context
https://ecsdev.org/ojs/index.php/ejsd/article/view/1334
https://ecsdev.org/ojs/index.php/ejsd/article/view/1334
https://journals.flvc.org/cee/article/view/114405
https://journals.flvc.org/cee/article/view/114405
https://www.doi.org/10.29202/FHI/9/6
https://journals.vilniustech.lt/index.php/TEDE/article/view/5198
https://journals.vilniustech.lt/index.php/TEDE/article/view/5198
https://www.tandfonline.com/doi/full/10.1080/08975930.2022.2137277
https://www.tandfonline.com/doi/full/10.1080/08975930.2022.2137277
https://www.researchgate.net/publication/327196960_Sustainability_in_Management_Education_Contributions_from_Critical_Reflection_and_Transformative_Learning
https://www.researchgate.net/publication/327196960_Sustainability_in_Management_Education_Contributions_from_Critical_Reflection_and_Transformative_Learning
https://sciendo.com/article/10.2478/v10099-009-0007-4
https://www.researchgate.net/publication/239824750_Expanding_the_Ecological_Consciousness_of_Social_Work_Students_Education_for_Sustainable_Practice
https://www.researchgate.net/publication/239824750_Expanding_the_Ecological_Consciousness_of_Social_Work_Students_Education_for_Sustainable_Practice
https://www.tandfonline.com/doi/full/10.1080/0312407X.2018.1542012
https://www.tandfonline.com/doi/full/10.1080/0312407X.2018.1542012
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Encouraging Self-Reflection in Social Work Students: Using Personal Construct
Methods

Interdisciplinary

Beyond Colonial Futurities in Climate Education

A Competency Framework to Assess and Activate Education for Sustainable
Development: Addressing the UN Sustainable Development Goals 4.7 Challenge

Inner Development Goals: Background, Method and the IDG Framework

Inner Development Goals Phase 2 Research Report

Reflective Practices in Sustainability Education

The Use of Reflective Pedagogies in Sustainability Leadership Education—A Case
Study

Student Perceptions of Reflection and the Acquisition of Higher-Order Thinking Skills in
a University Sustainability Course

https://academic.oup.com/bjsw/article-abstract/46/7/1997/2622281?redirectedFrom=fulltext&login=false
https://academic.oup.com/bjsw/article-abstract/46/7/1997/2622281?redirectedFrom=fulltext&login=false
https://www.researchgate.net/profile/Sharon-Stein/publication/372237601_Beyond_colonial_futurities_in_climate_education/links/64ac3945c41fb852dd62ab21/Beyond-colonial-futurities-in-climate-education.pdf
https://www.mdpi.com/2071-1050/11/10/2832
https://www.mdpi.com/2071-1050/11/10/2832
https://us.simplerousercontent.net/uploads/asset/file/6829309/Inner-Development-Goals.pdf
https://idg.tools/assets/221215_IDG_Toolkit_v1.pdf
https://www.liebertpub.com/doi/10.1089/sus.2019.0020
https://www.mdpi.com/2071-1050/12/17/6726
https://www.mdpi.com/2071-1050/12/17/6726
https://www.tandfonline.com/doi/full/10.1080/03098265.2020.1804843
https://www.tandfonline.com/doi/full/10.1080/03098265.2020.1804843
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9. Integrated Problem-Solving

Definitions

UNESCO:
Integrated
problem-solving

KCSF:
Integrated
problem-solving

UNESCO: The ability to apply different problem-solving
frameworks to complex sustainability problems and develop
viable, inclusive, and equitable solution options that promote
sustainable development, integrating the other competencies.
KCSF: The ability to solve complex sustainability problems in
integrated ways, i.e., the ability to work with others to integrate
problem analysis, sustainability assessment, visioning and
strategy building, and to prepare for implementing the
co-created solution in the real world. This includes the ability to
articulate the individual contributions of the previous key
competencies to sustainability problem-solving processes and
being familiar with different problem-solving frameworks and
able to select the appropriate one to develop viable solution
options in context-sensitive ways, recognizing that
sustainability problem-solving is a long-term, iterative and
collective process between planning, realization, adjustment
and evaluation.

Learning Outcomes

Here we provide examples of student learning outcomes associated with the integrated
problem-solving competency, organized according to Bloom’s Taxonomy (see Appendix
A), from simpler to more complex learning objectives. These learning outcomes are
drawn from Brundiers et al. (2023), supplemented by CREducation Project (n.d.) and
Portland Community College (n.d.).

Remember: Recalling facts and concepts, including retrieving, recognizing, and
recalling relevant knowledge from long‐term memory.

● Define general concepts of sustainability transition, transformation, etc.
● Describe local or prominent cases of social movements and organizational

changes for sustainability.
● Identify and define central and secondary sustainability problems,

problem-solving styles or frameworks, and methods.
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Understand: Constructing meaning from oral, written, and graphic messages by
exemplifying, classifying, summarizing, inferring, locating, recognizing, reporting,
translating, or explaining.

● Describe some benefits of the integrated problem-solving competency and
explain how the sustainability problem-solving competency integrates other
competencies.

● Discuss associations between disparate facts and methods, which may be
cross-disciplinary.

● Understand the roles of collaboration, risk-taking, multi-disciplinary awareness,
and imagination in achieving creative responses to problems.

● Describe the historical roots of sustainability problems.
● Describe theories and methods that help to address sustainability challenges.
● Describe sustainability problem-solving techniques used by professionals in your

field.

Apply: Using information in new situations, or carrying out a procedure for executing,
implementing, solving, interpreting, operating, or sketching.

● Apply knowledge or theories you have learned in one situation to address a new
sustainability problem.

● Apply a problem-solving framework and/or methods to an emerging sustainability
problem.

● Apply the sustainability problem-solving competency to activities in one's own
life, internships, and in and professional jobs.

● Select and use appropriate concepts and methods from a variety of disciplines to
solve problems effectively and creatively.

● Interpret and use written, quantitative, and visual text effectively in presenting
diagnoses and solutions to problems.

Analyze: Breaking material into constituent parts, determining how the parts relate to
one another and to an overall structure or purpose, differentiating, organizing,
comparing, contrasting, distinguishing, examining, experimenting, questioning, or
testing.

● Provide examples of how to combine each of the sustainability competencies
with one additional competency (such as combining systems-thinking with
futures-thinking) to solve a problem.

● Analyze data using concepts and methods associated with two or more
sustainability competencies to understand a problem and explore potential
solutions.
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● Compare and contrast solutions that emerge from combining different
sustainability competencies.

Evaluate: Making judgments based on criteria or standards by checking, critiquing,
weighing, arguing, defending, judging, or justifying a position.

● Assess how the root causes of sustainability problems over time have limited the
effectiveness of previous solutions.

● Justify your choice of multiple methods, concepts, and/or technologies
associated with two or more sustainability competencies to research, solve, and
present solutions to problems.

● Evaluate your understanding of a sustainability problem and potential solutions
from different perspectives, especially of people who would question or disagree.

Create: Producing new or original work by assembling elements to form a coherent or
functional whole, or reorganizing elements into a new pattern or structure; generating,
planning, or producing; designing, constructing, developing, formulating, or authoring.

● Create original research, designs, plans, or artworks that analyze a sustainability
problem and how it might be solved.

● Adapt previous solutions to new data and conditions.
● Create a sustainability solution that integrates multiple disciplines, perspectives,

and other competencies.

Concepts and Methods

Below is a summary of major concepts and methods associated with the integrated
problem-solving competency, adapted from Brundiers et al. (2023).

Concepts Methods

Processes, transitions and transformations
(and other change dynamics)

Roadblocks and barriers (resistance to
change)

Triggers and supporting factors

Social movements, and organizational
change and learning

Shifting power, politics, and authority, and
their roles in transition processes

Transition management

Organizational change management

Mapping interventions and intended
outcomes

Adaptation research methodology

Integrated foresight and backcasting or
mitigation
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Concepts Methods

Actionable and transformational planning
methodologies

Transdisciplinary case studies

Transformational sustainability research
framework

Pedagogies and Assessments

Below are links to example lesson plans, assignments, and assessments of student
learning about the integrated problem-solving competency and sustainability.

Natural Sciences

Determining Carbon Storage in Garcelon Bog

Interdisciplinary Problem Solving: Sustainable Water Systems

Environmental Problems

The Interconnected Nature of the Atmosphere, Hydrosphere, and Biosphere (Modeling
the Carbon Cycle Assessment)

Investigating Oceanographic Issues and Solutions (Human Impacts on Oceans
Assessment)

A Growing Concern (Agricultural Fact Sheet and Recommendations Assessment)

Human’s Dependence on Earth’s Mineral Resources—Phosphorus Mining and Impacts
(Addressing Phosphate Extraction Assessment)

Social Sciences

Theories in Environmental Social Sciences

Environmental Sociology

Data Set Analysis (Assessment Using Qualitative and Quantitative Data)

Major Storms and Community Resilience (Town Hall Meeting Assignment)

https://serc.carleton.edu/integrate/workshops/sustainability2012/activities/65246.html
https://digitalmeasures.utep.edu/ai/ddpennington/schteach/ESE%206307%20syllabus-1.pdf
http://appserv.itts.ttu.edu/CoreCurriculumFiles/BIOL_13051113_Env._Probs..pdf
https://serc.carleton.edu/integrate/teaching_materials/biosphere/activity3.html#:~:text=Assessment,In%2Dclass%20activity%20key%20%2D%2D%20private%20instructor%2Donly%20file
https://serc.carleton.edu/integrate/teaching_materials/biosphere/activity3.html#:~:text=Assessment,In%2Dclass%20activity%20key%20%2D%2D%20private%20instructor%2Donly%20file
https://serc.carleton.edu/integrate/workshops/online_learning/activities/192297.html#:~:text=Make%20sure%20students,393kB%20Nov27%2017)
https://serc.carleton.edu/integrate/workshops/online_learning/activities/192297.html#:~:text=Make%20sure%20students,393kB%20Nov27%2017)
https://serc.carleton.edu/integrate/teaching_materials/sustain_agriculture/activity6.html
https://serc.carleton.edu/integrate/teaching_materials/mineral_resources/activity6-1.html#:~:text=index.html.-,Assessment,feel%20free%20to%20change%20the%20total%20point%20value%20of%20the%20assignment).,-Possible%20Exam%20Questions
https://serc.carleton.edu/integrate/teaching_materials/mineral_resources/activity6-1.html#:~:text=index.html.-,Assessment,feel%20free%20to%20change%20the%20total%20point%20value%20of%20the%20assignment).,-Possible%20Exam%20Questions
https://senr.osu.edu/sites/senr/files/syllabuses/ENR6400_AU23_Syl.pdf
https://www.eiu.edu/_eiu22/ou/includes/global/file_out.php?type=syllabus&id=18505
https://serc.carleton.edu/integrate/teaching_materials/map_sense/unit1.html#:~:text=Qualitative%20vs%20Quantitative,and%20encourage%20precipitation.
https://serc.carleton.edu/integrate/teaching_materials/storm_resilience/unit3.html#:~:text=affect%20their%20grade.-,Assessment,the%20proposed%20actions%20in%20the%20context%20of%20preparedness%2C%20management%2C%20and%20resilience.,-References%20and%20Resources
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Arts & Humanities

Philosophical & Theoretical Foundations of Sustainability Leadership in Education

Philosophy & the Environment

Engineering

Problem Solving for Sustainable Engineering (Lesson Plan)

Current Environmental Issues, Sustainability and Sustainable Development

Environmental Engineering Analysis Tools

Engineering Design for a Sustainable Future

Urban Water Atmospheric Environment Interactions (Urban Heat Islands and Flooding
Assessment)

Water Sustainability in Cities—Planning and Decision Making (Sustainable Water
Design Assessment)

Ocean Sustainability and Geoengineering (Carbon Geoengineering Assessment)

Business and Economics

Challenges and Solutions in Business Sustainability

Business and Environmental Sustainability

Environmental Economics and Regulation

Economics - Tragedy of the Commons (Assessments)

Health and Social Work

Health and Sustainability

Environmental Health Policy & Practice

Intervening in Global Public Health, Sustainability, and Preventive Medicine

Regional Case Study Community Action Plans (Food Security Assessment)

Women and Water (Safe Drinking Water Assessment)

Managing the Risk of Lead Exposure (Policy Memo Assessment)

https://www3.uwsp.edu/syllabus/syllabi/EDSU%20810,%20Sec70,%20Spring%202024,%20Redman,%20Li.pdf
https://philosophy.ucsd.edu/_files/courses/23fall/phil_148%20syllabus%202023.pdf
https://www.opastpublishers.com/open-access-articles/lesson-plan-problem-solving-for-sustainable-engineering-suggested-time-50-minutes-overview.pdf
https://webapp4.asu.edu/bookstore/viewsyllabus/2214/41388
https://envsci.rutgers.edu/_documents/syllabi/11_117_333.pdf
https://www.colorado.edu/center/mortenson/sust-design-harsh-changing-climate-syllabus-draft
https://serc.carleton.edu/integrate/teaching_materials/water_cities/lesson3.html#:~:text=truncated%20if%20possible.-,Assessment,answer%20key%20%2D%2D%20private%20instructor%2Donly%20file%20is%20available.,-References%20and%20Resources
https://serc.carleton.edu/integrate/teaching_materials/water_cities/lesson3.html#:~:text=truncated%20if%20possible.-,Assessment,answer%20key%20%2D%2D%20private%20instructor%2Donly%20file%20is%20available.,-References%20and%20Resources
https://serc.carleton.edu/integrate/teaching_materials/water_cities/lesson9.html
https://serc.carleton.edu/integrate/teaching_materials/water_cities/lesson9.html
https://serc.carleton.edu/integrate/teaching_materials/sustain_ocean/activity6.html#:~:text=Activity%206.1%20and,Goal%202).
https://sustainability.wisc.edu/wp-content/uploads/sites/29/2017/03/syllabus_MHR310_S2016.pdf
http://faculty.marshall.usc.edu/Paul-Adler/syllabus/0-syllabus%20MOR-ENST%20466%202019.pdf
https://www.jjay.cuny.edu/sites/default/files/2024-03/Syllabus-ECO-260-Hollender-spring-2021.pdf
https://serc.carleton.edu/integrate/programs/implementation/program2/activities/135953.html#:~:text=Assessment,a%20%27commons%27%20problem.%22
https://deohs.washington.edu/sites/default/files/course-materials/2022_AUT_ENV_H_306.pdf
https://deohs.washington.edu/sites/default/files/course-materials/2023_WIN_ENV_H_473-584.pdf
https://spph.ubc.ca/wp-content/uploads/2023/08/581O-2023-Syllabus_-Intervening-in-Global-Public-Health-Sustainability-and-Preventive-Medicine_-an-SDG-lens-1.pdf
https://serc.carleton.edu/integrate/teaching_materials/food_security/unit6.html#:~:text=Assessment,exacerbate%20these%20issues%3F
https://serc.carleton.edu/integrate/teaching_materials/freshwater/unit4.html#:~:text=Homework%20assignment%3A%20Comparing%20countries,for%20Two%2DParagraph%20Essay
https://serc.carleton.edu/integrate/teaching_materials/lead/unit3.html#:~:text=instead%20of%20debate.-,Assessment,-Brookton%20Debate%20Rubric
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Law and Policy

Energy & the Environment

International Environmental Politics

Environmental Policy Analysis

Policy & Governance of Sustainable Systems

Interdisciplinary

Life Cycle Assessment Modeling

Environmental Problem Solving through Inquiry and Dialogue

Problem-Solving for a Sustainable Transition

AACU VALUE Problem Solving Value Rubric

Gamification - Blog Post on Designing Learning with Games and Simulations

Case-Based Learning Guide and Examples

Rubric for Assessing Feedback in Problem Solving in STEM

Rubric for Assessing Analytics in Problem Solving in STEM

Scholarship of Teaching and Learning

Below are examples of research on teaching and learning about the integrated
problem-solving competency.

Natural Sciences

Exploring Innovative Strategies in Problem Based Learning to Contribute to Sustainable
Development: A Case Study

Teaching Discipline-Based Problem Solving

Integrating Problem- and Project-Based Learning Opportunities: Assessing Outcomes
of a Field Course in Environment and Sustainability

Beyond Structure-Function: Getting at Sustainability within Biomimicry Pedagogy

Teaching Sustainability and Environmental Justice in Undergraduate Chemistry Courses

https://www.law.uh.edu/assignments/spring2024/22839.pdf?
https://ascnet.osu.edu/storage/request_documents/966/Polit%20Sci%20559%20Syllabus.doc
https://watson.brown.edu/climatesolutionslab/files/csl/imce/PPOL%20150.235%20S22%20Henderson%20Syllabus%20%20-%20Mark%20Henderson.pdf
https://webapp4.asu.edu/bookstore/viewsyllabus/2237/73135
https://serc.carleton.edu/integrate/workshops/engineering2013/courses/stone.html
https://www.dickinson.edu/download/downloads/id/15033/k_strock_dxd_syllabus.pdf
https://www.su.se/english/search-courses-and-programmes/mi8019-1.713715?open-collapse-boxes=course-detail
https://oira.unc.edu/wp-content/uploads/sites/297/2017/07/AACU_PS_ValueRubric.pdf
https://sites.usask.ca/gmcte/2023/12/13/gamifying-learning-experiences/
https://openpress.usask.ca/ideabook/chapter/case-based-learning/
https://drive.google.com/file/d/1-O-v_bHqFtwp89xO6p3JUo_-jEs7DJI3/view?usp=drive_link
https://drive.google.com/file/d/16KE8FQcREySX_pKuas9WvXg47UOIyC_B/view?usp=sharing
https://www.emerald.com/insight/content/doi/10.1108/IJSHE-07-2021-0296/full/html
https://www.emerald.com/insight/content/doi/10.1108/IJSHE-07-2021-0296/full/html
https://doi.org/10.1187/cbe.22-02-0030
https://doi.org/10.1080/13504622.2016.1269874
https://doi.org/10.1080/13504622.2016.1269874
https://doi.org/10.3390/biomimetics7030090
https://pubs.acs.org/doi/pdf/10.1021/acs.jchemed.1c00412?casa_token=c6aCk1UZUxMAAAAA:7IQZ0T94cYCoKo_rc-cxpFitlNxmwwXj3Y7CTepsRa8Qbdadt5tdERwSJ9hvDgnzJEPwos2P-0dUB2ax
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Becoming an Actionable Scientist: Challenges, Competency, and the Development of
Expertise

Social Sciences

Tackling Wicked Problems in Teaching and Learning: Sustainability Issues as
Knowledge, Ethical and Political Challenges

Sustainability: Teaching an Interdisciplinary Threshold Concept through Traditional
Lecture and Active Learning

From Polyps to Politics: Using a Coral Reef Living Laboratory in a Politics of
Sustainability Course

Arts & Humanities

Integrating Sustainability Issues into English Language Courses at University

Teaching Sustainable Development and Environmental Ethics: The IBMB-Concept of
Bringing Theory and Practical Cases Together

Philosopher-as-Liaison? Lessons from Sustainable Knowledge and American
Philosophy

Engineering

Reshaping Teaching for Sustainability in Business Engineering – A Pilot Study on
Students' Outlooks and Learning Expectations

Wicked Problems in Engineering Education: Preparing Future Engineers to Work for
Sustainability

Embedding Sustainable Development (SD) and Interdisciplinary Project Based Learning
(PBL) in the EPS: An Opportunity to Break Down Silos in Engineering

Sustainable Development Needs: A Transformed Engineering Education

Business and Economics

Problem-Posing in Management Classrooms for Collective Sustainability
Transformation

Lenses on the Post-Oil Economy: Integrating Entrepreneurship into Sustainability
Education through Problem-Based Learning

Incorporating Global Sustainability in the Business Language Curriculum

https://link.springer.com/article/10.1007/s00267-023-01863-4
https://link.springer.com/article/10.1007/s00267-023-01863-4
https://www.taylorfrancis.com/chapters/edit/10.4324/9781351124348-3/tackling-wicked-problems-teaching-learning-sustainability-issues-knowledge-ethical-political-challenges-thomas-block-katrien-van-poeck-leif-%C3%B6stman
https://www.taylorfrancis.com/chapters/edit/10.4324/9781351124348-3/tackling-wicked-problems-teaching-learning-sustainability-issues-knowledge-ethical-political-challenges-thomas-block-katrien-van-poeck-leif-%C3%B6stman
https://doi.org/10.5206/cjsotl-rcacea.2015.1.3
https://doi.org/10.5206/cjsotl-rcacea.2015.1.3
https://doi.org/10.1007/s13412-015-0316-y
https://doi.org/10.1007/s13412-015-0316-y
https://doi.org/10.1051/e3sconf/202129505006
https://brill.com/edcollchap/book/9789086867530/BP000078.xml?language=en
https://brill.com/edcollchap/book/9789086867530/BP000078.xml?language=en
https://www.academia.edu/39021202/Philosopher_as_liaison_Lessons_from_Sustainable_Knowledge_and_American_Philosophy
https://www.academia.edu/39021202/Philosopher_as_liaison_Lessons_from_Sustainable_Knowledge_and_American_Philosophy
https://doi.org/10.14207/ejsd.2022.v11n3p226
https://doi.org/10.14207/ejsd.2022.v11n3p226
https://doi.org/10.1080/13504622.2019.1639038
https://doi.org/10.1080/13504622.2019.1639038
https://doi.org/10.4337/9781802209037.00014
https://doi.org/10.4337/9781802209037.00014
https://www.doi.org/10.16920/jeet/2023/v36is2/23024
https://www.emerald.com/insight/content/doi/10.1108/IJSHE-05-2020-0141/full/html
https://www.emerald.com/insight/content/doi/10.1108/IJSHE-05-2020-0141/full/html
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3483423
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3483423
https://docs.lib.purdue.edu/gbl/vol19/iss1/3
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Collaborative Problem Solving in a Complex Governance System: Amsterdam Airport
Schiphol and the Challenge to Break Path Dependency

Health and Social Work

Can a Sustainability and Health Scenario Provide a Realistic Challenge to Student
Nurses and Provoke Changes in Practice? An Evaluation of a Training Intervention

A Sustainability Framework to Guide Community Assessment and Problem Solving

Law and Policy

The Green Building Project: Promoting Political Science Learning through a
Collaborative Research Approach

Sustainability Policy-Making as a Dynamic, Agent-Based System of Systems

Applying Enquiry and Problem Based Learning to Mission-Oriented Innovation Policy:
From Policy to Pedagogy to Teaching and Learning Practice

Interdisciplinary

A Framework for Teaching Socio-Environmental Problem-Solving

A General Problem-Solving Approach for Wicked Problems: Theory and Application to
Chemical Weapons Verification and Biological Terrorism

Rethinking Environmental Education: Reflections on AAU UNESCO Center Certificate
Course of Problem-Based Learning

Assessment Strategies for Enquiry and Problem-based Learning

Overcoming the Terrors of the Either/Or

Sustainability Education: A Dance Between Knowledge and Experience

A Slippery Cousin To ‘Development’? The Concept of ‘Impact’ in Teaching Sustainability
in Design Education

https://doi.org/10.1002/sres.2101
https://doi.org/10.1002/sres.2101
https://onlinelibrary.wiley.com/doi/10.1111/nhs.12241
https://onlinelibrary.wiley.com/doi/10.1111/nhs.12241
https://journals.lww.com/nurseeducatoronline/citation/2013/05000/a_sustainability_framework_to_guide_community.3.aspx
https://www.cambridge.org/core/journals/ps-political-science-and-politics/article/abs/green-building-project-promoting-political-science-learning-through-a-collaborative-research-approach/3C389E1A99A0D567A66BE11F4B5CD775
https://www.cambridge.org/core/journals/ps-political-science-and-politics/article/abs/green-building-project-promoting-political-science-learning-through-a-collaborative-research-approach/3C389E1A99A0D567A66BE11F4B5CD775
https://ieeexplore.ieee.org/document/7994982
https://www.emerald.com/insight/content/doi/10.1108/JIEB-04-2021-0046/full/html
https://www.emerald.com/insight/content/doi/10.1108/JIEB-04-2021-0046/full/html
https://link.springer.com/article/10.1007/s13412-020-00603-y
https://doi.org/10.1023/A:1015638832080
https://doi.org/10.1023/A:1015638832080
https://www.igi-global.com/gateway/chapter/229374
https://www.igi-global.com/gateway/chapter/229374
https://www.aishe.org/wp-content/uploads/2022/09/barrett2005handbook.pdf
https://www.researchgate.net/publication/373568384_8_Overcoming_the_Terrors_of_the_EitherOr
https://www.researchgate.net/publication/373559964_9_Sustainability_Education_A_Dance_Between_Knowledge_and_Experience
https://doi.org/10.1080/13562517.2023.2198638
https://doi.org/10.1080/13562517.2023.2198638
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10. Implementation Competency

Definitions

KCSF:
Implementation

UNESCO:
(Not applicable)

KCSF: The ability to collectively carry out and realize planned
sustainability strategies (e.g., a sustainability action plan) on the
ground, including implementation, adaptation, transfer, and
scaling, in effective and efficient ways. Working toward a
sustainability-informed vision over time involves monitoring and
evaluating the realization process on the ground, addressing
emerging challenges, and making adjustments.

Learning Outcomes

Here we provide examples of student learning outcomes associated with the
implementation competency, organized according to Bloom’s Taxonomy (see Appendix
A), from simpler to more complex learning objectives.

Remember: Recalling facts and concepts, including retrieving, recognizing, and
recalling relevant knowledge from long‐term memory.

● Define the goals, objectives, scope, and metrics for evaluating one’s
sustainability project, plan, or strategy.

● Define basic concepts of implementation, such as transfer, scaling, monitoring,
adaptation, and evaluation..

Understand: Constructing meaning from oral, written, and graphic messages by
exemplifying, classifying, summarizing, inferring, locating, recognizing, reporting,
translating, or explaining.

● Describe common funding sources, organizational dynamics, processes,
challenges, and monitoring and evaluation criteria and techniques for
implementing a sustainability project or plan in your field.

● Identify common legal and ethical considerations relevant to project or campaign
implementation in your field.

Apply: Using information in new situations, or carrying out a procedure for executing,
implementing, solving, interpreting, operating, or sketching.
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● Research and apply lessons from the approaches and outcomes of similar
sustainability plans, projects, or strategies implemented by others.

● Select an appropriate organizational structure (e.g., coalition, network, affinity
groups) and decision-making processes (e.g., hierarchical, decentralized,
consensus-based) for your project.

● Identify and make plans to address likely barriers, benefits, and incentives for
stakeholders of one’s plans during implementation.

● Identify and adapt agreements, contracts, or memoranda of understanding used
to implement similar projects to participants in your project.

● Employ appropriate frameworks to guide implementation of your plans (e.g.,
design thinking, social marketing, direct action, community organizing,
asset-based community development, litigation).

● Develop mechanisms for ongoing evaluation and adaptation, in response to
evolving circumstances and outcomes.

Analyze: Breaking material into constituent parts, determining how the parts relate to
one another and to an overall structure or purpose, differentiating, organizing,
comparing, contrasting, distinguishing, examining, experimenting, questioning, or
testing.

● Explain how multiple strategies can make complementary contributions to larger
projects or campaigns (such as social media and face-to-face outreach, or
community organizing, policy advocacy, and litigation).

● Assign appropriate roles and responsibilities to members of your group or
organization based on an analysis of their skills and interests, and the needs of
the situation.

● Establish timelines for completing phases and/or reaching milestones for the
project or strategy.

● Conduct pilot tests, trials, or proof-of-concept projects to test for viability,
effectiveness, and unforeseen problems.

Evaluate: Making judgments based on criteria or standards by checking, critiquing,
weighing, arguing, defending, judging, or justifying a position.

● Adapt and employ techniques for performing formative and summative evaluation
of one’s sustainability project or campaign during implementation.

Create: Producing new or original work by assembling elements to form a coherent or
functional whole, or reorganizing elements into a new pattern or structure; generating,
planning, or producing; designing, constructing, developing, formulating, or authoring.
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● Cultivate strategic capacity in change groups through diverse and relevant
knowledge and connections, effective decision-making processes, and strong
relationships.

● Creatively implement strategies toward a sustainable solution, including adapting
these strategies based on progress or setbacks.

● Adapt, scale or replicate one’s sustainability project, plans, or strategy in new
situations.

● Adapt and extend one’s plans to new populations and places.
● Create new organizations, coalitions, or networks to strengthen and extend one’s

plans.

Concepts and Methods

Below is a summary of major concepts and methods associated with the
implementation competency, adapted from Brundiers et al. (2023) and UNESCO (2017).

Concepts Methods

Goals, objectives, scope, and metrics for
projects, plans, or strategies

Adaptation, transfer, scaling, monitoring,
and evaluation

Social movements, social
entrepreneurship, social innovation

Organizational behavior, organizational
change

All methods included in the Social Change
Wheel

Design thinking (prototyping, testing, user
experience research, etc.)

Social marketing, campaign design,
strategic communication, framing and
messaging

Evaluation research - formative and
summative, short-term and long-term

Action research, participatory action
research, community-engaged research
and learning

Community organizing, organizational
development and management, nonviolent
direct action

Asset-Based Community Development
(ABCD)

https://drive.google.com/file/d/1Loa2mEUWFrcwHaC-Q9jUMvZ62cHLhVNC/view
https://drive.google.com/file/d/1Loa2mEUWFrcwHaC-Q9jUMvZ62cHLhVNC/view
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Pedagogies and Assessments

Below are links to example lesson plans, assignments, and assessments of student
learning about the implementation competency and sustainability.

Natural Sciences

Applied Sustainability

Sustainability in Action

Applied Sustainability in Contemporary Culture

Social Sciences

Social Action

Transformations: Commoning and Social Action

Research and Sustainable Development

Collective Action and Advocacy Sustainability Studies Program

Environmental Justice: Race, Class, Equity, and the Environment

Environmental Justice Practicum: The Central Valley

Climate Justice and Social Action

Transformative Food Systems Seminar

Food Justice, Community, and Peace

Sustainable Solutions to Poverty

Games for Sustainability

Arts & Humanities

Religion, Ecology, & Environmental Ethics

Engineering

Solar Structures

https://www.fit.edu/media/site-specific/wwwfitedu/sustainability/documents/SUS-4000-Syllabus.pdf
https://science.gmu.edu/media/evpp-480-spring-2021-d-sklarew
https://www.e-education.psu.edu/emsc297/syllabus#courseoverview
https://teachingsocialaction.org/resources/sociology-164-social-action
https://teachingsocialaction.org/courses/transformational-change
https://teachingsocialaction.org/courses/research-and-sustainable-development
https://syllabus.stonybrook.edu/sites/default/files/courses/csk305/fall-2018/01-lec/csk305-01-fall-2018-syllabus.pdf
https://sociology.berkeley.edu/sites/default/files/documents/syllabi/F20/Fall%2020_soc%20137AC_mascarenhas%2CMichael.pdf
https://webpages.scu.edu/ftp/kwarner/6-162syllabus.pdf
https://teachingsocialaction.org/courses/climate-justice-and-social-action
https://teachingsocialaction.org/courses/transformative-food-systems-seminar
https://teachingsocialaction.org/courses/pecssfs-350-food-justice-community-and-peace
https://teachingsocialaction.org/courses/sustainable-solutions-to-poverty
https://webapp4.asu.edu/bookstore/viewsyllabus/2197/92149
https://teachingsocialaction.org/courses/religion-ecology-environmental-ethics-an-introductory-seminar
https://tryengineering.org/wp-content/uploads/solarstructures.pdf
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Business and Economics

Social Entrepreneurship and Sustainable Development

Health and Social Work

Case Study Group Work-Problem Identification

Social Work Practice with Communities & Organizations

Law and Policy

Campus Greenhouse Gas Emissions Inventory

Collective Urban Policy Change

Interdisciplinary

Action to Enhance Sustainability

Applied Sustainability

Center for Story-Based Strategy (Strategic Communication Materials)

Change! A Student Guide to Social Action

Community Toolbox (Social Change Materials)

Guide to Public Narrative from the Leading Change Network

Have the Talk: Climate Conversations

Lead Change, Change the World

Momentum Community (Community Organizing Training Materials)

Teaching Social Action

Scholarship of Teaching and Learning

Below are examples of research on teaching and learning about the implementation
competency.

https://www.stern.nyu.edu/sites/default/files/assets/documents/Social%20Entrepreneurship%20and%20Sustainable%20Development%20Syllabus-%20Updated%2011.08.16.pdf
https://serc.carleton.edu/integrate/teaching_materials/food_security/unit4.html
https://teachingsocialaction.org/courses/social-work-practice-with-communities-organizations
https://serc.carleton.edu/introgeo/campusbased/examples/greenhouseinv.html
https://teachingsocialaction.org/courses/community-development-action
https://serc.carleton.edu/integrate/workshops/sustainability2012/activities/stigliani.html
https://digitalmeasures.utep.edu/ai/pgolding/schteach/EL%204393%20CRN%2026570%20Applied%20Sustainability%20Syllabus%202020%2001%2018-1.pdf
https://www.storybasedstrategy.org/strategy-analysis-resources
https://www.taylorfrancis.com/books/mono/10.4324/9781003359791/change-student-guide-social-action-scott-myers-lipton
https://ctb.ku.edu/en
https://commonslibrary.org/guide-to-public-narrative/?gad_source=1&gclid=CjwKCAjw_Na1BhAlEiwAM-dm7EKPlEWfT1rS0MoKAHEElHjHXiMnhMP5ySE8MR9mh1EmrZAbY9MKExoCmG8QAvD_BwE
https://ourclimateourfuture.org/resource/have-the-talk-climate-conversations/
https://docs.google.com/document/d/1Miqs3bWlJFH7tDidwUz8lMRdwyMkR6vg0K1jPQIH4EU/edit
https://www.momentumcommunity.org/
https://teachingsocialaction.org/
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Natural Sciences

Integrating Deep Ecology and Adaptive Governance for Sustainable Development:
Implications for Protected Areas Management

Addressing Sustainable Development: Promoting Active Informed Citizenry through
Trans-Contextual Science Education

Natural Science Education Concept for Sustainable Development

Social Sciences

A Sociology of Climate Change Responses

Teaching Urban Sociology and Urban Sustainability on Two Feet, Two Wheels, and in
Three Cities: Our Experience Teaching Sustainable Cities in North America

A Case Study of Sustainability and Civic Engagement in a Sociology of Food Course

Art and Humanities

A Global Humanities Approach to the SDGs

Teaching Art a Greener Path: Integrating Sustainability Concepts of Interior Design
Curriculum into the Art Education Curriculum

Engineering

Systematic Review of How Engineering Education Is Advancing the SDGs

Implementation of the New Urban Agenda on a Local Level: An Effective Community
Engagement Methodology for Human-Centered Urban Design

Business and Economics

Promoting Education for Sustainability through Game-Based Learning: Using the
Sustainable Strategies Game to Improve Students’ Knowledge and Skills of Sustainable
Business Practices

Framing Teaching for Sustainability in the Case of Business Engineering Education:
Process-Centric Models and Good Practices

Meeting the Growing Demand for Sustainability-Focused Management Education: A
Case Study of A PRME Academic Institution

https://www.mdpi.com/2071-1050/12/14/5757
https://www.mdpi.com/2071-1050/12/14/5757
https://www.mdpi.com/2071-1050/12/8/3259
https://www.mdpi.com/2071-1050/12/8/3259
https://www.e3s-conferences.org/articles/e3sconf/abs/2020/26/e3sconf_icsf2020_10030/e3sconf_icsf2020_10030.html
https://www.youtube.com/watch?v=oucJU8b03DY
https://journals.sagepub.com/doi/full/10.1177/0092055X10380669?casa_token=JIS6pkPDSwYAAAAA%3AymS7ppN5rjemWUWecT0v9w0jqfFw6pvew9sCq1J6cxWkPXX7ekzx1u856xGQn7OKVx5GqnOzAd41
https://journals.sagepub.com/doi/full/10.1177/0092055X10380669?casa_token=JIS6pkPDSwYAAAAA%3AymS7ppN5rjemWUWecT0v9w0jqfFw6pvew9sCq1J6cxWkPXX7ekzx1u856xGQn7OKVx5GqnOzAd41
https://journals.sagepub.com/doi/full/10.1177/0973408215569118?casa_token=Ji-B1zkxv1cAAAAA%3A7f-KLSp0kA8yu2zcT0_PuWQXIQoCJcV4-CcfHLd-JLN7niOfM7-NjPE0tRlZv7r773FgOmkMqKys
https://www.routledge.com/A-Global-Humanities-Approach-to-the-United-Nations-Sustainable-Development/Comfort/p/book/9781032484013
https://www.tandfonline.com/doi/pdf/10.1080/00043125.2014.11519296
https://www.tandfonline.com/doi/pdf/10.1080/00043125.2014.11519296
https://www.mdpi.com/2071-1050/12/12/5035
https://www.tandfonline.com/doi/full/10.1080/17549175.2021.2021972?casa_token=p0zuNOVhXa0AAAAA:dkR_EmzCDMZT-tEDPXM_03xzLWwn4TkePve8Tx0S5nqNjL9K_WBB_a1AJLFS6tO7WckUMpfCVwUF
https://www.tandfonline.com/doi/full/10.1080/17549175.2021.2021972?casa_token=p0zuNOVhXa0AAAAA:dkR_EmzCDMZT-tEDPXM_03xzLWwn4TkePve8Tx0S5nqNjL9K_WBB_a1AJLFS6tO7WckUMpfCVwUF
https://link.springer.com/chapter/10.1007/978-3-319-63007-6_51
https://link.springer.com/chapter/10.1007/978-3-319-63007-6_51
https://link.springer.com/chapter/10.1007/978-3-319-63007-6_51
https://www.mdpi.com/2071-1050/15/3/2035
https://www.mdpi.com/2071-1050/15/3/2035
https://www.tandfonline.com/doi/abs/10.1080/07294360.2012.695339
https://www.tandfonline.com/doi/abs/10.1080/07294360.2012.695339
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Defining Sustainability Core Competencies in Business and Management Studies
Based on Multinational Stakeholders’ Perceptions

Integrating Sustainability in the Business Administration and Management Curriculum: A
Sustainability Competencies Map

The Tempered Radicals: How Employees Push Their Companies–Little by Little–To Be
More Socially Responsible

Health and Social Work

Integrating Sustainability Development Education Program In Nursing to Challenge
Practice Among Nursing Interns In Health Care

Implementing Environmental Sustainability Educational Intervention in Dental Hygiene
Instruction

Law and Policy

Effective Adaptive Governance of Socio-Ecological Systems (SES)

Climate Adaptation as Strategic Urbanism: Assessing Opportunities and Uncertainties
for Equity and Inclusive Development in Cities

Transition Management for Sustainable Development: A Prescriptive,
Complexity‐based Governance Framework

Collaborations in Environmental Initiatives for an Effective “Adaptive Governance” of
Social–Ecological Systems: What Existing Literature Suggests

Interdisciplinary

What Motivates Students to Be Sustainability Change Agents in the Face of Adversity?

A Process for Transition to Sustainability: Implementation

Teaching Innovation and Sustainability through International Interactive Workshops

Project-based Learning for Environmental Sustainability Action

Effectiveness of Education for Sustainability: The Importance of an Action-Oriented
Approach

Innovation Challenges: Developing Sustainability Competencies through Experiential
Learning

https://www.mdpi.com/2071-1050/11/8/2303/pdf
https://www.mdpi.com/2071-1050/11/8/2303/pdf
https://www.mdpi.com/2071-1050/13/16/9458/pdf
https://www.mdpi.com/2071-1050/13/16/9458/pdf
https://debram.people.stanford.edu/sites/g/files/sbiybj25111/files/media/file/the_tempered_radicals.pdf
https://debram.people.stanford.edu/sites/g/files/sbiybj25111/files/media/file/the_tempered_radicals.pdf
https://onlinelibrary.wiley.com/doi/10.1111/jonm.13869
https://onlinelibrary.wiley.com/doi/10.1111/jonm.13869
https://pubmed.ncbi.nlm.nih.gov/35906079/
https://pubmed.ncbi.nlm.nih.gov/35906079/
https://www.mdpi.com/2071-1050/13/15/8276
https://doi.org/10.1016/j.cities.2016.10.016
https://doi.org/10.1016/j.cities.2016.10.016
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1468-0491.2009.01471.x?casa_token=j7StNjTuXgQAAAAA%3Ald5E8LnR7lK1xc2n-HFtz-tEnYe7Zb5_yrEtfR09XukSEY1u0-6ibAUFaHS9MKCE8BviqRrnUUu--49w
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1468-0491.2009.01471.x?casa_token=j7StNjTuXgQAAAAA%3Ald5E8LnR7lK1xc2n-HFtz-tEnYe7Zb5_yrEtfR09XukSEY1u0-6ibAUFaHS9MKCE8BviqRrnUUu--49w
https://www.mdpi.com/2071-1050/13/15/8276
https://www.mdpi.com/2071-1050/13/15/8276
https://www.liebertpub.com/doi/abs/10.1089/scc.2021.0024?casa_token=kGYdK5qnkNkAAAAA%3ATeBU01jIwiox_g_CQf52TrBYvs06wnmYfR96D-YeyVUxk6pIqu7d7O3bhI-UkNGeQJAAgQzEBwlOkA
https://www.cambridge.org/core/journals/australian-journal-of-environmental-education/article/abs/process-for-transition-to-sustainability-implementation/FD972CD99262A5AFFC88625E3404BA6A
https://ieeexplore.ieee.org/abstract/document/7457558?casa_token=r7WTKYXokAwAAAAA:i3qzgbOBW2QOWBNXTZz7YrfVMbP0LurVRODBQdfYr-xdFOnNGkcdl--9uq_uKMWlK2IoNUAC
https://www.ajol.info/index.php/sajee/article/view/192233
https://www.tandfonline.com/doi/abs/10.1080/13504622.2023.2229543
https://www.tandfonline.com/doi/abs/10.1080/13504622.2023.2229543
https://www.researchgate.net/profile/Tai-Munro/publication/372412948_Key_Competencies_-_Practical_Approaches_to_Teaching_Sustainability/links/64b5a04b95bbbe0c6e405fff/Key-Competencies-Practical-Approaches-to-Teaching-Sustainability.pdf#page=23
https://www.researchgate.net/profile/Tai-Munro/publication/372412948_Key_Competencies_-_Practical_Approaches_to_Teaching_Sustainability/links/64b5a04b95bbbe0c6e405fff/Key-Competencies-Practical-Approaches-to-Teaching-Sustainability.pdf#page=23
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Empowering Lecturers and Students with Constructivist, Community-Engaged
Pedagogies to Support Sustainable Development Goals

https://pure.qub.ac.uk/en/publications/empowering-lecturers-and-students-with-constructivist-community-e
https://pure.qub.ac.uk/en/publications/empowering-lecturers-and-students-with-constructivist-community-e
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Appendix A. Bloom’s Taxonomy

This well-known taxonomy is widely used by instructors to write student learning
outcomes, and to design well-aligned curriculum, pedagogy, and assessments. Simpler
learning objectives, such as understanding and remembering, are listed at the base of
the taxonomy, while more complex learning outcomes are listed at the top. Benjamin S.
Bloom and his colleagues developed the original version of the taxonomy in 1956.
Shown here is a revised version developed in 2001 by a team of psychological and
educational researchers (Anderson & Krathwohl, 2001). For more about the uses and
versions of Bloom’s taxonomy, see Armstrong (2010).

Source: Armstrong (2020)
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Appendix B. Curriculum Repositories

This handout includes a list of curriculum repositories where you can search for syllabi, lesson
plans, cases, and other teaching materials.

Contents

All Disciplines 1
Business 2
Environmental Justice and Integral Ecology 3
K-12 Education 4

All Disciplines

AASHE Curriculum Hub - Search for materials in your discipline. If your university is an AASHE
member (check whether they are a member here), you can create an account using your
university e-mail to access “members only” materials.

Disciplinary Associations Network for Sustainability (DANS) - AASHE’s collection of links to
resources on sustainability in all disciplines.

Environmental Sociology Syllabi and Instructional Materials - Broad range of materials relevant
to the social sciences.

SCU Public Curriculum Repository - Example lesson plans and syllabi taught at SCU (available
to anyone).

SCU Curriculum Repository - A slightly larger version that includes syllabi that we don't have
permission to share beyond SCU (only available to SCU participants logged into your SCU
Google accounts).

InTeGrate Teaching Materials - Search for materials in your discipline or for interdisciplinary
resources. Especially strong on geosciences and STEM, but also how they can be integrated
into other fields.

Sustainable Development Goals - Resources for Educators - UNESCO. “A collection of
pedagogical resources, ideas for classroom activities, multimedia education resources and good
practices for each of the 17 SDGs, as well as global SDG resources designed for three
education levels.” Also, a fun way to connect to individual actions: Good Life Goals.

ESD Expert Net (n.d.). Teaching the Sustainable Development Goals. Bonn: Engagement
Global. - Learning objectives and case studies related to each SDG.

https://hub.aashe.org/browse/topics/curriculum/#resources-panel
https://aashe.users.membersuite.com/community/directory
https://www.aashe.org/partners/dans/dans-resources/
https://www.asanet.org/wp-content/uploads/savvy/images/members/docs/pdf/teaching/SylEnvironmental03.pdf
https://drive.google.com/drive/folders/1jre-rr_JofkgiRYlreskvR2mZx61t_sa
https://sites.google.com/scu.edu/curriculumrepository/home
https://serc.carleton.edu/integrate/index.html
https://en.unesco.org/themes/education/sdgs/material
https://en.unesco.org/themes/education/sdgs/material/17
https://www.goodlifegoals.org/
https://www.iau-hesd.net/sites/default/files/documents/teaching_the_sustainable_development_goals.pdf
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The United Nations Sustainable Development Goals Project - Sources on how to teach the
SDGs using inquiry-based and project-based learning.

Teaching Resources for Faculty - Santa Clara University Center for Sustainability page of
resources, including 24 ways to integrate sustainability into your courses, student project ideas,
and other resources on teaching sustainability.

Compass Education - A global movement of educators for a sustainable world. Provides tools to
promote systems thinking, experiential learning pedagogy, global systems, and sustainability.

OER Commons Climate Education - Climate-related teaching resources for K-12 and higher
education.

MIT Climate Portal - Syllabi, curricula, and pedagogy for teaching about climate issues in
multiple disciplines.

CLEAN - Climate and energy teaching materials for K-higher education.

SERC Assessment Tools - Can be adapted to assess student learning in sustainability courses.

INTEGRATE Learning Assessments - Can be adapted to assess student learning in
sustainability courses.

Business

Aspen Institute Center for Business Education - Teaching materials and current events articles
organized by discipline, industry, topic and region. Ideas Worth Teaching are weekly bulletins
that are easily incorporated into courses.

Ignited - Teaching materials organized by topic (e.g., Accounting & Finance, Economics, etc.),
material type (case study, exam, data set, etc.), and students (undergraduate, graduate, etc.).
Created for and by Jesuit Business School educators, but applicable to non-Jesuit educators
too.

Page Prize Database - Award-winning syllabi and modules from University of South Carolina’s
Darla Moore School of Business.

B Academics - Teaching, research, and professional development resources for paying
members.

https://www.unsdgproject.com/
https://www.scu.edu/sustainability/academics/facultyresources/#accordion-panel-241383
https://compasseducation.org/
https://oercommons.org/hubs/climate#higher-education-climate-resources
https://climate.mit.edu/educators
https://cleanet.org/index.html
https://serc.carleton.edu/NAGTWorkshops/assess/types.html
https://serc.carleton.edu/integrate/teaching_materials/energy_sustain/assessment.html
https://www.aspeninstitute.org/programs/business-and-society-program/influencing-business-education/
https://www.aspeninstitute.org/programs/business-and-society-program/ideas-worth-teaching/
https://www.ignited.global/cases
https://sc.edu/study/colleges_schools/moore/study/sustainable_enterprise/education_and_research/page_prize/page_prize_data.php
https://bacademics.org/membership/log-in-resources/
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Environmental Justice and Integral Ecology

SCU Environmental Justice and the Common Good Initiative - Including a guide and example
projects of community-driven research for environmental justice (on food, water, climate, the
electronics industry, and law). Standing up for racial and environmental justice now - statements
on the connections between racial and environmental justice for Black, Asian, Latinx, and
disabled people, with links to current resources, organizations, and actions. (You could assign
your students to research and write additional statements, and share them with the Initiative.)

Teaching and Learning Environmental Justice - Teaching materials, curricula, and other
resources on environmental justice and related topics–like indigenous environmentalism,
ecofeminism, EJ and health, community engagement, and environmental racism–for both K-12
and higher education.

Environmental Justice Activity Collection - Lesson plans and assignments for teaching
environmental justice across the disciplines, like English and especially geography, at the
university level. The website also provides other teaching materials for teaching sustainability
through workshops and webinars.

Teaching Sustainability and Environmental Justice in the Humanities and Social Sciences -
How to incorporate materials from the geosciences in humanities and social science courses at
the university level.

Environmental Justice in the Context of Sustainability - Includes many ideas for teaching
environmental justice in the sciences with examples and guidance for different approaches at
the university level.

Online Learning Opportunities: A Guide to Digital Environmental Justice Education in the Age of
COVID-19 - Created by West Harlem Environmental Action, this guide includes lessons for
grades 9-12, some of which can be adapted for introductory college courses.

How to Construct an Environmental Justice Lesson Plan - A guide created by Pitzer College
students includes some common class exercises used to teach EJ at the high school level or
above. This may be particularly applicable to introducing environmental justice outside of the
sciences.

Equitable Sustainability Literacy Guide - Learning tools and resources for teaching introductory
environmental justice, including environmental racism, Indigenous rights, ecofeminism, climate
migration, and food justice aimed at the both institutions and companies

United States Environmental Protection Agency Learning Center - Training portal with online
resources to build the capacity of EPA’s partners to advance environmental justice, including
instruction in how to use EPA’s tools and databases like mapping and data tools, community
focused tools, and guides to EPA grant applications.

https://www.scu.edu/ej/
https://scholarcommons.scu.edu/cgi/viewcontent.cgi?article=1113&context=comm
https://www.scu.edu/ej/projects/
https://www.scu.edu/ej/projects/
https://www.scu.edu/ej/resources/standing-up-for-ej/
https://www.teachingej.com/
https://serc.carleton.edu/integrate/workshops/envirojustice2013/activities.html
https://serc.carleton.edu/integrate/workshops/webinars/2016_2017/humanities/index.html
https://serc.carleton.edu/integrate/teaching_materials/themes/societal_justice/EJ.html
https://www.weact.org/2020/04/online-learning-opportunities-a-guide-to-digital-environmental-justice-education-in-the-age-of-covid-19/
https://www.weact.org/2020/04/online-learning-opportunities-a-guide-to-digital-environmental-justice-education-in-the-age-of-covid-19/
https://www.pitzer.edu/redfordconservancy/wp-content/uploads/sites/6/2015/01/EJ-Lesson-Plan-web.pdf
https://sites.google.com/binghamton.edu/eslg/resources/learning-tools
https://www.epa.gov/environmentaljustice/environmental-justice-learning-center
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21 Day Catholic Enviro Justice Challenge - Lessons and links on EJ and integral ecology,
incorporating spiritual exercises, created by the Ignatian Solidarity Network. Can be used in a
course or in informal learning contexts, such as student or faculty/staff organizations.

Climate Justice Instructional Toolkit - Lessons and slides for teaching climate justice across the
curriculum.

K-12 Education

All We Can Save - Lesson plans, discussion guides, and more on the climate crisis.

CLEAN - Climate and energy teaching materials for K-higher education.

Climate Justice Projects - Example projects developed by teachers in a Chicago Teachers
Union professional development program for a variety of K-12 classes.

EcoRise - Environmental justice curricula aligned with a variety of state standards.

Educators for Social Change (E4SC) - Environmental justice lessons, curricula, toolkits.

Environmental and Climate Change Literacy Projects - This initiative’s goal is to “educate all of
California’s high school graduates to be literate in climate change and environmental justice
issues and solutions” by working to advance “PK-12 climate and environmental literacy, justice
and action through an innovative partnership between the UC-CSU systems”. See their projects
and steps to get involved for more information.

Global Oneness Project - Multimedia stories and lesson plans on ecology for grades 3-12.

Groundwork USA - Introductory EJ curriculum for high school students.

North American Association for Environmental Education - A broad array of resources for
environmental educators, mostly focused on K-12. See especially the NAAEE’s K-12
Environmental Education: Guidelines for Excellence and A Framework for K–12 Science
Education and College, Career, and Civic Life Standards.

Ten Strands - An initiative that works “collaboratively with state government, local education
agencies, environmental education providers, community-based organizations, and funders to
ensure that teachers have access to high-quality instructional materials that address Common
Core State Standards, Next Generation Science Standards, History–Social Science Standards,
and support English language learners.”

California Catholic Environmental Literacy Hub - Includes curricula for 4th, 7th, and 11th grades,
many lesson plans, and links to environmental education organizations in California.

https://ignatiansolidarity.net/21-day-catholic-enviro-justice-challenge/
https://environmentalsolutions.mit.edu/climate-justice-instructional-toolkit/
https://www.allwecansave.earth/for-educators
https://cleanet.org/index.html
https://www.ctuf.org/climate-justice/climate-projects-2022/
https://www.ecorise.org/our-work/curriculum/intro-to-ej/
https://educators4sc.org/teaching-about-environmental-justice/
https://www.ecclps.net/
https://www.ecclps.net/projects
https://www.ecclps.net/take-action
https://www.globalonenessproject.org/library?f%5B0%5D=level%3A910
https://groundworkusa.org/wp-content/uploads/2018/05/NV-EJ-Literacy-Curriculum-Draft-2-MB-Edits-04-15-2018.pdf
https://naaee.org/
https://eepro.naaee.org/sites/default/files/eepro-post-files/k-12_ee_guidelines_for_excellence_2019_1.pdf
https://eepro.naaee.org/sites/default/files/eepro-post-files/k-12_ee_guidelines_for_excellence_2019_1.pdf
https://www.nextgenscience.org/resources/framework-k%E2%80%9312-science-education
https://www.nextgenscience.org/resources/framework-k%E2%80%9312-science-education
https://eepro.naaee.org/resource/exploring-synergy-environmental-literacy-and-c3-college-career-and-civic-life-framework
https://tenstrands.org/
https://cacatholic.greenguardians.com/
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Appendix C. Sustainability Competencies and Pedagogies Handout
Veronica Y. Johnson, Center for Sustainability, Santa Clara University

Competency Definition Example Pedagogies

Systems thinking UNESCO: The ability to recognize and understand
relationships, to analyze complex systems, to think of how
systems are embedded within different domains and
different scales, and to deal with uncertainty.

KCSF: The ability to collectively analyze complex systems
across different domains (society, environment, economy,
etc.) and across different spatial and temporal scales (local to
global; past, present, future), thereby considering change
agents, cause-effect structures, cascading effects, inertia,
feedback loops, and interdependencies as well as other
systemic features related to sustainability issues.

● Games, simulations, and models to
explore patterns, cause and effect, and
change under different circumstances.

● Case studies or current news stories to
identify transparent and hidden
connections. Local and global examples to
highlight the interconnectedness.

● Institutional analysis to review existing
practices, mechanisms, and procedures.

● Group discussions to identify hidden and
visible flows.

Anticipatory
thinking

Futures thinking

UNESCO: The ability to understand and evaluate multiple
futures – possible, probable, and desirable; to create visions
for the future; to apply the precautionary principle; to assess
the consequences of actions; and to deal with risks and
changes.

KCSF: The ability to collectively explore future
developments and states, specifically to anticipate how
sustainability problems might evolve or occur over time
(scenarios), considering concepts such as inertia, path
dependencies, and triggering events. It also includes the
ability to collectively analyze, evaluate, and craft rich
"pictures" of future visions, which provide a foundation for
researching evidence-supported alternative development
pathways.

● Journaling to reflect on the consequences
associated with certain choices.

● Scenarios to develop alternative ends or
map out possible outcomes. Scenarios can
be written, visual, auditory, embodied,
kinesthetic, and/or verbal.

● Macrohistory to seek patterns of change
or consider historical trends.

Normative

Values thinking

UNESCO: The ability to understand and reflect on the
norms and values that underlie one’s actions; and to
negotiate sustainability values, principles, goals, and targets,
in a context of conflicts of interests and trade-offs, uncertain
knowledge, and contradictions.

KCSF: The ability to collectively identify values and to map,
analyze, and specify values, as well as the ability to apply,
reconcile, and negotiate sustainability values, principles,
goals, and targets, as well as trade-offs. As sustainability is
an inherently normative concept centered on intra- and
intergenerational justice and equity among people and
between people and the environment, values-thinking
competency includes engaging principles and practices
emphasizing justice, equity, diversity, and inclusion.

● Modeling good practice to demonstrate a
strong sense of fairness and social justice
in the classroom for performance beyond
the classroom.

● Debates and group discussions to ask
questions, clarify and analyze their values,
and explore others’ values in a safe space.

● Active listening/participation and
role-play to understand another person’s
perspective.

● Culturally responsive teaching to ensure
topics are appropriate for the grade level,
culture, and community.

● Diversity/global learning* to explore
cultures, life experiences, and different
worldviews.
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Competency Definition Example Pedagogies

Strategic

Strategic thinking

UNESCO: the ability to collectively develop and implement
innovative actions that further sustainability at the local level
and further afield.

KCSF: The ability to collectively design and plan to
implement transformational (systemic) interventions,
transitions, and transformative governance strategies toward
sustainability while accounting for strategic leverage points,
power dynamics, uncertainty, surprises, and social and
organizational learning in navigating these strategies.

● Inquiry- and project-based instruction,
such as designing, evaluating, and
adapting policies, programs, action plans.

● Place-based learning to address
real-world problems and solutions.

● Reflections to evaluate personal and group
progress.

● Games and puzzles to analyze and test
strategies and contingency plans for
unintended consequences.

● Mapping intervention strategies to build
the necessary knowledge and skills to
create change.

Collaboration

Interpersonal

UNESCO: The ability to learn from others; to understand
and respect the needs, perspectives, and actions of others
(empathy); to understand, relate to, and be sensitive to others
(empathic leadership); to deal with conflicts in a group; and
to facilitate collaborative and participatory problem-solving.

KCSF: The ability to motivate, enable, and facilitate
collaborative and participatory sustainability research and
collective problem-solving processes. Additionally,
interpersonal competency is the ability to facilitate collective
and inclusive co-production of knowledge and collaboration
across academic disciplines (interdisciplinary collaboration),
between academic and societal communities
(transdisciplinary collaboration), and across diverse ways of
knowing (epistemologies) and being (ontologies).

● Collaborative assignments and
projects* to learn how to work with others
to analyze and solve problems.

● Intensive writing* to produce and revise
various forms of writing for different
audiences in different disciplines.

● Community-Based Learning* to provide
direct experience with issues, apply what
learning in real-world settings, analyze
and solve community problems, and
reflect.

Critical thinking UNESCO: The ability to question norms, practices, and
opinions; to reflect on one’s values, perceptions, and actions;
and to take a position in the sustainability discourse.

● Stimulus activities, such as viewing or
making creative works, initiating
reflection or discussion.

● Critical reading and writing to analyze
viewpoints, futures, and values.

● Fieldwork to link theory to real-world
examples.

Self-awareness

Intrapersonal

UNESCO: The ability to reflect on one’s role in the local
community and (global) society; to continually evaluate and
further motivate one’s actions; and to deal with one’s
feelings and desires.

KCSF: The ability to consciously and proactively engage as
a change agent for sustainability. This involves being aware
of one's own emotions, desires, thoughts, and behaviors, as
well as one's positionality in society and one's role in the
local community and (global) society. Building on this,
intrapersonal competency involves the ability to reflect and
act on that self-awareness and to regulate, motivate, and
continually evaluate one's actions and improve oneself,
drawing on competencies of emotional intelligence.

● Critical incidences to consider personal
perspectives and actions in light of an
ethical dilemma.

● Reflexive accounts to consider personal
roles, attitudes, and responsibilities
concerning sustainability issues.

● Personal development planning (PDP)
to reflect on learning, performance, and
achievement and to plan for personal,
educational, and career development.

● ePortfolios* to electronically compile
work, reflect on growth, and share items
with professors, advisors, and potential
employers.
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Competency Definition Example Pedagogies

Integrated
problem-solving

UNESCO: The ability to apply different problem-solving
frameworks to complex sustainability problems and develop
viable, inclusive, and equitable solution options that promote
sustainable development, integrating the other competencies.

KCSF: The ability to select an appropriate problem-solving
framework developed for complex sustainability problems
and to apply the selected framework to collective approaches
that jointly develop viable solution options as a result of
meaningfully integrating problem analysis, sustainability
assessment, visioning, and strategy-building and to jointly
plan to implement the co-created solution options on the
ground.

● Problem-based learning to research
issues, develop action plans and evaluate
processes.

● Undergraduate research* to involve
students in addressing contested topics,
empirical observation, technology
development, and excitement from
working to answer important questions.

Implementation KCSF: The ability to collectively carry out and realize (on
the ground) a planned solution over time, working toward a
sustainability-informed vision. This involves collaborating
with others to monitor and evaluate the realization process
and address emerging challenges (adjustments), recognizing
that sustainability problem-solving is a long-term, iterative
process between planning, realization, adjustment, and
evaluation.

● Capstone projects*, such as a research
paper, a performance, or an art exhibit, to
integrate and apply previous learning.

● Internships* to provide students with
direct work experience and to give them
the benefit of supervision and coaching
from professionals.

● Social action projects that provide
students with opportunities to advance a
plan of action they developed on campus,
in a community, or in local, state, national,
or global policy arenas.

NOTES

UNESCO definitions of competencies are adapted from UNESCO (2017). Key Competencies in Sustainability Framework (KCSF)
definitions of competencies are from Brundiers et al. (2023); see also Brundiers et al. (2021), de Haan (2010), Rieckmann (2012),
Wiek et al. (2011), and Wiek et al. (2016).

Pedagogies are adapted from AAC&U (n.d.), Cotton & Winter (2010), Daffron & Caffarella (2021), and Warren et al. (2014).

* Denotes high-impact learning practices identified by AAC&U (n.d.).

An online tutorial on the KCSF sustainability competencies for instructors and students is at
sites.google.com/asu.edu/gcselevel1/home and an introductory portal is at keycompentencies.sustedu.org/#

https://www.unesco.org/en/articles/education-sustainable-development-goals-learning-objectives
https://tinyurl.com/2jz42bnw
https://doi.org/ghwhkghttps:/doi.org/ghwhkg
https://doi.org/fpx3sd
https://doi.org/czvwbn
https://doi.org/c6hkjf
https://www.taylorfrancis.com/chapters/edit/10.4324/9781315852249-20/operationalising-competencies-higher-education-sustainable-development-arnim-wiek-michael-bernstein-rider-foley-matthew-cohen-nigel-forrest-christopher-kuzdas-braden-kay-lauren-withycombe-keeler
https://www.aacu.org/trending-topics/high-impact
https://books.google.com/books?hl=en&lr=&id=JP1V7OtBk7YC&oi=fnd&pg=PA38&ots=XMrY5zNZez&sig=wfFAwlztYno3oUUMZF_RR487X0s#v=onepage&q&f=false
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