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Abstract: 
 
Human society faces many environmental and social threats as a 
result of systemic unsustainable behaviour and values. The root 
cause of these problems is our collective lack of awareness and 
inability to understand the connection between our actions and 
their consequences. Therefore there is a need to develop an 
increased perception of interconnectivity to prevent these 
unintended consequences. This study explores how a learning 
experience could be designed to develop an interconnected 
worldview in support of Strategic Sustainable Development.  
Research examines the concepts and capacities associated with 
developing an interconnected worldview, and pedagogical 
approaches for transformational adult learning. Finally, a guiding 
process is proposed for designing a learning experience in this 
context. 
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Executive Summary 

This thesis explores how a learning experience could be designed to 
develop an interconnected worldview in support of transformational change 
towards a sustainable society. 
 
Background and research questions 
We live in an era of unintended consequences. Climate change, loss of 
biodiversity, degradation of soil quality, and highly polluted oceans are all 
symptoms of our collective inability to connect our actions to their 
consequences and understand the ramifications. The amount of complexity 
in the world makes it difficult to address these problems. How can we 
better understand this highly interconnected world?  
 
Education about these and other issues has increased dramatically in recent 
decades, but the problems persist. There is no doubt that education is 
crucial to addressing the sustainability challenge, but it must be a different 
kind of education. Meeting the challenge of creating a sustainable society – 
meeting human needs without compromising the ability of future 
generations to meet their needs – will require the development of a more 
interconnected way of viewing the world. This will allow us to think not 
only of the parts of our world, but of the quality found in the relationships 
between the parts, and of the whole.  
 
The Framework for Strategic Sustainable Development (FSSD) is a 
planning tool used to move strategically towards a principle-based vision of 
a sustainable society. Greater perception of interconnectivity serves to 
highlight the need for such a tool, helps to highlight sustainability aspects, 
and increases the level of urgency and commitment for action. 
 
This study explored the notion of education for an interconnected 
worldview through our primary research question: How could a learning 
experience be designed to develop an interconnected worldview in support 
of Strategic Sustainable Development? 
 
Methodology 
An interactive model for qualitative research was used to allow learning 
from various research methods. Literature review was used to ground the 
approach and develop the conceptual framework for research. Extensive 
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periods of dialogue, reflection, and co-creation were used to analyse our 
findings and revise the approach. Additional literature review and 24 expert 
interviews were used to explore the secondary research questions. A 
synthesis phase examined recurring themes to create the guiding process for 
developing an interconnected worldview. 
 
Results 
What is an interconnected worldview? Our findings revealed both 
objective ways to view or describe an interconnected world, as well as ways 
to subjectively experience an interconnected worldview. Results to this 
question include the properties of systems thinking, eco-literacy, use of the 
FSSD, themes of an interconnected world, “whole systems” thinking and a 
participatory worldview, drawing boundaries, experiencing subjectivity, the 
feeling dimension, art, connection to nature, non-dualism, paradox and 
ambiguity, and models of an interconnected world. 
 
How can an interconnected worldview be developed? An interconnected 
worldview depends on the development of a number of capacities and 
skills, and the understanding of key concepts. The limitations of a singular, 
reductionist perspective can be clearly linked to many sustainability 
challenges. The inadequacy of this way of thinking creates an 
understanding of the need for an interconnected worldview. The notion of 
an interconnected perspective can be introduced to help individuals 
categorise and contextualise future experiences. Thinking in an 
interconnected manner demands that an individual locate him or herself 
inside society within the ecosphere; as a part of the system, not an outside 
observer. Therefore, participation in the world is constant, and only the 
quality of participation is negotiable. As a participant in society within the 
ecosphere, an individual’s identity and concept of self may expand to 
include the context in which he or she exists. Comfort with ambiguity and 
paradox must be developed to prevent fear of loss of control. The concept 
of feedback or circular causality can be used to illustrate that an 
individual’s actions are meaningful and have consequences and 
ramifications. Gaps in time and space between actions and consequences 
must be understood and accounted for with expanded horizons of 
awareness. As a participant in society within the ecosphere, an individual 
must understand that his or her wellbeing is inextricably linked to the 
wellbeing of the whole, and thus, moral and practical rules are the same.  
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Synthesis: A guiding process for designing a learning experience to 
develop an interconnected worldview: This section combines the findings 
from the first two secondary research questions to propose a guiding 
process for the development of an interconnected worldview. It begins by 
outlining the need for an interconnected worldview, and ends with actions 
to care for an interconnected world. Each step provides context and 
grounding for, and is nested in, the following step. 
 
1) Highlight the inadequacy of a reductionist worldview for meeting the 
needs of the learner to survive and thrive in society within the ecosphere. 
2) Ask the learner to diagram or become aware of the closest, most 
proximate connections to the learner within society within the ecosphere. 
3) Invite the learner to view society within the ecosphere from a top or 
“30,000 foot” view. 
4) Invite the learner to become aware of his or her subjective experience of 
being/participating in society within the ecosphere. 
5) Invite the learner to picture society within the ecosphere as a whole, 
including proximate connections, the top view, and subjective experience. 
Then invite the learner to consider that his or her identity must include the 
whole. 
6) Invite the learner to consider how he or she will care for this whole that 
he or she is/depends on. 
 
What pedagogical approaches could enable the development of an 
interconnected worldview? Transformational learning is a deep shift in 
thinking, feelings, actions and consciousness that alters a person’s way of 
being in the world. Various pedagogical theories and practices are 
considered in this context, and they are categorized for ease of reading 
according to the twelve principles of Dialogue Education: needs 
assessment; safety; relationship; sequence of content and reinforcement; 
praxis; respect for learners as decision-makers; ideas, feelings and actions; 
immediacy; clear roles and role development; teamwork; engagement; and 
accountability. In addition, critical reflection involves the self-evaluation of 
the construction and relevance of a frame of reference. A positive approach 
facilitates growth and development. A local sphere of influence for positive 
action can be explored in order to encourage commitment to be proactive. 
Developmental contexts are taken into consideration to account for 
potential delays between learning and behaviour change. 
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Answering the primary research question: Designing a learning 
experience to develop an interconnected worldview: The six-step 
guiding process is to be used in conjunction with a suggested pedagogical 
approach to create learning experiences. These learning experiences may 
take a variety of forms, depending on the needs of the learners, time 
allocated for learning, setting, and expectations. This relies on the 
experience, subjectivity, and intuition of an experienced learning designer 
or facilitator to create a learning experience that is suitable. Each of the 
steps builds upon the previous steps, and the process can be thought of as a 
spiral that can be navigated multiple times. The core steps of the guiding 
process involve more subjective experience as they progress, and the 
pedagogical approach can mirror the content in this way.  
 
Discussion 
What an interconnected worldview is and how it can be developed: 
Understanding and developing an interconnected worldview are closely 
related to each other. For example, systems thinking is a discipline that 
could be a part of an interconnected worldview, but the activity of applying 
systems thinking, of seeing relationally, is also something that develops the 
capacity to have an interconnected worldview. For connections to be 
meaningful, they must include the self. For this reason, step two and step 
four emphasize subjective, first-person experience. For an interconnected 
worldview, these ideas must be applied to society within the ecosphere as a 
system. Individuals must locate themselves within this system, recognizing 
that their constant participation affects and is affected by it. This can be 
achieved through sensitising individuals to the reality of an interconnected 
world by slowing down or spending more time in the natural environment. 
Seeing close proximate connections together with taking a “big picture” 
view can help individuals to develop “depth perception” to better 
understand reality. Art, non-dualism, and connection to nature can be 
evoked to emphasize the subjective first-person experience of the 
interconnected participant. Developing an interconnected worldview is an 
iterative process with no final step. However, all of the previous concepts 
and capacities can result in an experience of “wholeness” on some level, 
and promote acting with integrity to maintain that whole. 
 
Pedagogical approaches that could enable learning for an 
interconnected worldview: The pedagogical approaches appropriate for 
the development of an interconnected worldview do not only facilitate the 
delivery of information about an interconnected worldview, but help to 
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create a learning experience that is an actual instance of being and 
participating in an interconnected world. A positive approach and safe 
learning environment help to emphasize participation and subjective 
experience. Addressing the whole being ensures a holistic approach to ways 
of learning and knowing. Critical reflection is a crucial process that allows 
fundamental evaluation of norms, beliefs and assumptions about the nature 
of reality.  
 
Synergy with the Framework for Strategic Sustainable Development 
(FSSD): The type of learning experience that would be created with this 
guiding process would heighten a sense of connection between learners and 
the natural environment they depend on. This sensation is associated with a 
commitment to sustainable development. In an organizational context, this 
may call for a strategic approach to planning for sustainability. This is a 
synergistic opportunity to introduce the FSSD. Additionally, an increased 
perception and understanding of interconnectivity could increase 
excitement for the FSSD process, shed further light on an organisation’s 
sustainability impacts, provide greater creativity in the generation of 
solutions to these impacts, and increase the level of commitment to carry 
out actions to strategically move the organisation towards sustainability. 
 
Conclusions 
This research investigates development of human capacities and 
understanding that can help us to address the root cause of unsustainability: 
the limited worldview of a society that cannot see, or is desensitized to, the 
self-destructive nature of its actions. In order to expand the current 
prevailing worldview, this thesis provides a guiding process for the 
development of an interconnected worldview and a suitable pedagogical 
approach to develop it. A key finding of this research is that the 
participative, subjective first-person experience must be taken into account 
to locate learners within the Earth-system, rather than as separate, objective 
observers. 
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Glossary 

• Analysis: The division of an abstract or physical whole into its component 
parts to examine and understand them separately.  

• Backcasting: ‘Planning from success’ by starting with the desired outcome 
in mind and then determining the steps required to achieve the outcome.  

• Convergence and contraction:  A proposed global framework for 
reducing greenhouse gas emissions by reducing to an overall safe level 
(contraction) by bringing all countries to an equal per capita amount 
(convergence) 

• Determinism: A belief that outcomes can be predicted from initial 
changes, and therefore it is also a belief in the possibility of control.  

• Dialogue Education: A collection of principles and practices for the 
learning design and facilitation of adult education based on the notion of 
the learner as an active participant in their learning. 

• Ecological thinking:  Used to describe thinking, values and beliefs that 
derive from or give expression to a worldview based on the metaphor of 
ecology. This is often presented as counter to, or incorporating and going 
beyond, a mechanistic worldview which can be seen as the fundamental 
orientation of modern society.  

• Ecosphere: The planetary totality of ecosystems, including the biosphere, 
lithosphere, hydrosphere and atmosphere.  

• Ecosystem: An interrelated system of plants, animals and other organisms 
together with non-living elements of their environment.  

• Emergence: The phenomenon by which qualities arise from the interaction 
of parts of a whole.  

• Emergent property: A quality that arises from the interaction of the parts 
of a whole, but which cannot be attributed to any of the parts themselves, 
and cannot be predicted looking at the parts.  

• Endogenous: Resulting from conditions within; derived internally. If 
something is determined within the system then it is displaying 
endogeneity. 

• Environment:  From a systems point of view, this means the context 
within which a system exists, including everything that affects the system, 
and which in turn might be affected by it.  
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• Epistemology: The philosophy of the origin, nature and limits of human 
knowledge. 

• Exogenous: Resulting from conditions outside, externally derived. 
• Food web: The total of interrelated food chains in an ecological 

community. 
• Framework for Strategic Sustainable Development (FSSD): A 

framework for planning in complex systems that aids societal 
transformation to a sustainable future (refer to Section 1.8 for further 
information). 

• Global problematique: A complex set of the most crucial environmental, 
social, economic and political problems facing humanity.  

• Nested systems:  How systems are positioned and relate, one inside 
another: e.g. the cell in the stomach, the stomach in the digestive system, 
the digestive system in the body. The boundaries of such system levels 
depend largely on how they are perceived by the observer.  

• Network: An interconnected web of relationships. 
• Nutrient cycle: The uptake, use, release, and storage of nutrients by plants 

and their environments. 
• Objectivism:  A belief that reality can be best understood by the observer 

distancing his/her beliefs, values, opinions, feelings and intuition from the 
observation, and a belief that this is necessary and possible for any valid 
claim. An objective view tries to look at a system from the outside. A 
subjective view proceeds from or acknowledges the observer’s system of 
belief in perceiving a system in the first place. This is largely a question of 
where we place the boundaries.  

• Paradigm:  A coherent set of beliefs, assumptions, ideas and practices. 
Sometimes used interchangeably with ‘worldview’. 

• Part:  A component of a system. Any part might be made up of smaller 
parts (subsystems), in which case it is also a whole and a metasystem to its 
parts. (For example, the liver is part of the body, but a metasystem to the 
cells that make up the liver).  

• Pedagogy: The art or science of teaching and instructional methods. 
• Perception:  How people see, view or think about the world.  
• Purpose:  Goal or organising principle in a system.  
• Quantum theory:  A set of scientific principles that describe the known 

behaviour of energy and matter that predominate at the atomic and 
subatomic levels. 
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• Rationalism:  A belief that everything, in principle, can be explained 
through reason, which is seen as the only basis of valid knowledge.  

• Reductionism:  A belief or view that a complex whole can best be 
understood by examining its individual parts. Also means the methodology 
used to do this.  

• Relationship:  Something (A) is in relationship with something else (B) 
when A is affected by the presence or absence of B.  

• Self-organization: The ongoing and increasing complexity of a system, 
unguided by outside influence. 

• Society within the ecosphere: The interconnected web of nature, human 
beings and everything that humans create, including the built environment. 

• Strategic: Moving towards a defined goal, step-by-step, by planning and 
implementing actions.  

• Strategic Sustainable Development: In this context, refers to a 
‘backcasting from sustainability principles’ approach to sustainable 
development whereby a vision of a sustainable future based on four 
sustainability principles is set as the reference point for developing strategic 
actions.  

• Subjectivity: What exists in the mind of the thinker, rather than to the 
object of thought. 

• Sustainability Principles: Refers to basic principles for socio-ecological 
sustainability to define the minimum requirements of a sustainable society. 
The principles are derived from basic laws of science and have been 
published and peer- reviewed by the international scientific community. 

• Subsystem:  A lesser system within a larger system, and a component part 
of the larger whole.  

• Sustainable development:  A process by which progress towards a 
condition or state of sustainability is made. The World Conservation Union 
define it as “improving the quality of human life while living within the 
carrying capacity of supporting ecosystems” (IUCN 1991). 

• Sustainability:  The capacity or ability to sustain something far into the 
future. Continued survival, security and wellbeing.  

• System:  A perceived common field of activity or function bounded by the 
perception or purposes of the observer. It has an interrelated set of elements 
organised around a purpose, and a boundary that distinguishes it from its 
context or larger environment in which it sits. 
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• Systems thinking:  A scientific discipline concerned with organisation, 
relationship, and seeing the overall pattern. Whatever is observed from a 
systems thinking point of view, is looked at as it relates to the whole.  

• The Natural Step (TNS): An international non-governmental organisation 
of Swedish origin, which uses and promotes the use of the FSSD for 
strategic planning towards sustainability. 

• Transformational learning:  A deep structural shift in the basic premises 
of thought, feelings and actions. It is a shift of consciousness that 
dramatically and permanently alters our way of being in the world. 

• Whole:  A whole is an integrated state, i.e. showing integrity or wholeness. 
Any whole can be a part of something larger (a stomach in the body, for 
example). A living system ‘whole’ is characterised by a high degree of 
internal interconnection.  

• Worldview:  A set of beliefs, values and ideas which forms a coherent 
view of reality and which influences how people perceive, interpret and 
operate in the world. Every individual has a worldview and, at social level, 
there is a shared cultural worldview. 
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Prologue 

 
Birds, bears, bugs and bacteria…. 

Picture a coffee table, in a living room, made of wood, covered in 
stain and varnish. This coffee table used to be a tree living in the 
ground; its roots entwined with the roots of other trees, interacting 
with bacteria and other living things in the soil. In fact, the tree was 
a teeming colony of life, hosting fungi, insects and birds. If the tree 
was part of a forest, it, together with other trees, provided a habitat 
for numerous other living beings from bacteria to bears, all of them 
living and dying, trading nutrients in the process. The trees soak up 
sunlight and water and carbon dioxide and then release oxygen back 
into the air. 

When the life of the tree was taken to make the coffee table, it most 
likely wasn’t alone; many trees were taken and many coffee tables 
were made. If we imagine all the wooden coffee tables in the entire 
world and all the trees it took to make those tables, all the birds, 
bears, bugs and fungi living in and among those trees; if we imagine 
all the energy it took to power the tools that made the coffee tables, 
all the energy it took to ship the coffee tables around the world, all 
the people involved, from lumberjacks to furniture salespeople; if we 
imagine all the coffee and all the tea and all the snacks served on the 
coffee tables, if we imagine all the magazines and all the “coffee 
table” books sitting on all the coffee tables, we still only get a partial 
picture.  

We could take any element in this story – bugs, bears, magazines, 
coffee – and continue to draw connections, ultimately infinitely. What 
emerges is that the coffee table is connected to everything else in the 
world. Bears are also connected to everything else in the world, and 
so is coffee, so are magazines, and so are you. Anything we lay our 
eyes on is connected to everything else. We can think of it like this: 
anytime you pick something up, you’re picking up the entire world. 
Each time you pick up something different, you’re just using a 
different handle. 



 
1 

1 Introduction 

1.1 Interconnectivity: The central principle 

Relationship, or interconnectivity, is the essence of the living world (Capra 
1989), the organizing principle of the universe (Senge et al. 2004). It is 
central to what the world is, how it has been shaped over time, and how we 
live within it. Relationship is so pervasive that it can sometimes fade into 
the background and only the apparently separate “things” of the world are 
noticed (Macy 2007). Becoming conscious of relationship allows a tightly 
interconnected web of existence to be revealed. 

Although the modern Westernized world tends to see “things” instead of 
relationships, there are many people from many points of view who have 
paid attention to relationship and its implication, which is wholeness. The 
discipline of systems thinking provides this description: “Events [in a 
system can be] distant in time and space, and yet they are all connected 
within the same pattern. Each has an influence on the rest, an influence that 
is usually hidden from view. You can only understand the system … by 
contemplating the whole, not any individual part of the pattern” (Senge 
1990). Quantum physics draws attention to the fact that, “material objects 
dissolve at the subatomic level into wavelike patterns of probabilities. 
These patterns…represent probabilities of interconnections. …subatomic 
particles are not “things” but interconnections among things , and these, in 
turn are interconnections among other things. In quantum theory we never 
end up with any “things”; we always deal with interconnections” (Capra 
1996). The essence of practice in many spiritual traditions is connectedness 
to everything; wholeness, not only in the mind but also in the heart. We can 
find descriptions of this idea in one form or another within Buddhism, 
Taoism, Advaita Vedanta, and the spiritual traditions of indigenous peoples 
across the globe (Capra 1996, Senge et al. 2004). 

1.2 Interconnected natural systems for 
sustaining life 

It is possible to see the interconnected nature of the world by considering 
that natural systems provide the essentials for human survival – clean air 
and water, healthy soil, and a stable climate – through a complex and 
cycling interconnected web of relationships that have evolved over billions 
of years to result in a habitable environment for humans. Interdependencies 
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and interactions within the physiology of individual organisms, networked 
connections in ecosystems, and interactions between rocks, atmosphere, 
oceans and living beings (Harding 2009) are all examples of the 
interconnectivity within and across natural systems that is crucial for 
maintaining the essential ingredients and conditions to sustain life. The 
ecosystems that make up the planet Earth are complex, self-regulating 
systems made up of communities of interacting organisms and the physical 
environment in which they live, intricately woven together by food webs 
and nutrient cycles. Through complex interactions, ecosystems transform 
matter and energy by receiving inputs from the environment, transforming 
these inputs via processes, and then sending outputs back into the 
environment, in a continuously repeating and shifting cycle. This 
interconnected system maintains an equilibrium whereby nothing is wasted 
and nothing is over-consumed without consequence (The Natural Step 
2009). 

1.3 Perceiving interconnectivity 

Successful species and indigenous cultures have learned how to respond to 
the challenges of living with natural systems and their narrow limits, 
working with rather than against the environment in which they live. If we 
ask why humanity as a whole is engaging in unsustainable behaviour that 
threatens our own existence, it is clear that many individuals tend to have a 
“bounded rationality”, a limited point of view, that doesn’t see the 
interconnected web of relationships that make up the world.  Therefore they 
are unaware of the repercussions of their actions (Meadows 2008). This is 
especially true of actions in which the repercussions are not immediately 
evident because of time or space, or because the repercussion is due to 
many individuals contributing to a larger condition such that responsibility 
is impossible to attribute to any one person, otherwise known as the 
Tragedy of the Commons (Hardin 1968).  

Earvin Laszlo in his book Macroshift cites a UNESCO study showing that 
people who are aware of climate change issues do not necessarily change 
their behaviour (Laszlo 2001). He makes the distinction between 
knowledge and consciousness; that people might “know” about climate 
change but are not conscious of it on a day-to-day level. In other words 
climate change is still abstract for many people, it is not directly perceived.  
Today’s society generally tends to presume a separation between objects 
and between actions such that only the most obvious and linear connections 
between actions and repercussions are accepted as valid or possible. This 
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presumption means that many of the root causes of society’s ills remain 
hidden from view. We are suffering from a “crisis of perception” (Capra 
1996). 

There is a need to see the interconnections across and between social and 
natural systems. Our existence is totally reliant on the health of natural 
systems and yet their deterioration is inextricably linked to the 
social/industrial systems we have created.  Only when we become more 
aware of the deeper patterns and interconnections behind both sustainable 
and unsustainable systems are we then able to consciously create a future 
that ensures the ongoing evolution and wellbeing of our species. A growing 
consensus among many sustainable development leaders is that the 
transformation that is necessary for global society to address its current 
challenges is dependent on enough people coming to this understanding and 
developing an interconnected view of the world.  

1.4 The global sustainability challenge 

Human life is dependent on cooperation among people, regular availability 
of fertile soil and water, optimal atmospheric conditions and nutrient 
recycling systems.  All of these are being degraded by societal habits that 
systematically damage social trust and natural systems beyond their ability 
to repair themselves.  
 
According to the World Bank, from 1980 to 2000 the share of global 
income of the bottom quartile of the world’s population fell from 2.5 per 
cent to 1.2 per cent. In fact, the richest 200 people in the world have a 
combined annual income that is greater than that of the poorest 2.5 billion 
people. (Senge 2008). Extreme poverty leaves a society unable to meet its 
needs and unable to ensure that natural resources are used sustainably. 
Societies that are addicted to extreme amounts of convenience and luxury 
cannot currently maintain their standards of living without using natural 
resources faster than those resources are replenished. 

According to the United Nations Environment Program 2005 Millennium 
Ecosystem Assessment report, one third of the major ecosystems, vital in 
providing the services we need to sustain life are in ‘significant decline’ 
and another one third are ‘in danger’. Examples include the collapse of over 
seventy percent of the world’s fisheries, the spread of disease, the shifts in 
regional climate, the loss of wetlands, the pollution or drying up of the 
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world’s rivers, the destruction of the world’s forests – which reduces the 
rate at which CO2 can be absorbed – and the acidification of the oceans 
leading to the degradation of coral reefs, primarily due to the absorption of 
CO2 from fossil fuels (UNEP 2005). 

At the same time that natural resources are disappearing, demand for them 
is increasing, driven by growth in human population and in individual 
consumption. Globally, nature’s services are being consumed forty-four 
percent faster than nature can regenerate. It takes the earth almost eighteen 
months to produce the ecological services that humanity uses in one year 
(UNEP 2005).  
 
Changes to the temperatures of the atmosphere and ocean, the amount of 
the sea-ice and mountain glaciers, sea levels, the distribution of rainfall, and 
the length of the growing seasons have been attributed to the rapid increase 
of human-made greenhouse gases (Solomon et al 2007).  By 2050 as many 
as one billion people could lose their homes because of water shortages, 
crop failures, and rising sea levels (IPCC 2007).   

These growing sustainability challenges are consequences of human 
activities.  They persist because society is unable to see and perceive 
interconnectivity across social and natural systems. Ignorance of our 
collective and individual actions often leads to unconscious interference 
with the interconnectivity of those systems that support life.  In order to 
address these challenges, there is a need to see the world as an 
interconnected whole.   

1.5 The current worldview: The root cause of 
unsustainable behaviour 

“Anyone who believes exponential growth can go on forever 
in a finite world is either a madman or an economist.” 

- Kenneth Boulding 
 

In order to develop an interconnected worldview it is necessary to become 
aware of the current worldview that drives society, which is generally 
referred to as reductionist or mechanistic. When applied as a specialized 
mode of thinking in science and technology, reductionism has greatly 
increased our material wellbeing. “We made enormous strides by thinking 
without interconnections” (Richardson 2010). Over the course of the 
twentieth century, life expectancy in the industrial world roughly doubled, 
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literacy jumped from twenty percent to over ninety percent, and benefits 
arrived in the form of products, medicine, communication, education and 
entertainment (Senge 2008).  

However, the mode of thinking epitomized by Newton’s model of the 
world as a clockwork, machine-like system composed of distinct and solid 
bodies that interact according to deterministic processes and laws has not 
only informed certain kinds of research but has also formed a philosophical 
worldview that colours the perception of the entire Western and 
Westernized world.  The Cartesian emphasis on the separateness of things, 
the importance of rational thought, analysis and objectivity (Danvers 2009) 
has become not just a way of understanding, but the only way. 

In the last century, science itself has started to see the reductionist 
worldview as a ‘misperception’ (Capra 2008, Sterling 2002, Rice 2010, 
Hodgson 2010) that results in an inadequate understanding of reality. 
Quantum physics, systems thinking, and Einstein’s theory of relativity have 
all shown that the objective, mechanical “truth” prized by the worldview 
inspired by Newton and Descartes is not so. However, the limits of 
reductionist and objectivist approaches at both a deep and practical level 
still tend to inform our perception and thinking as well as the educational 
policy that forms our thinking (Sterling 2003). Anthropologist Gregory 
Bateson points out that, “We are most of us governed by epistemologies 
that we know to be wrong” (Bateson 1972). 

Although the reductionist approach has brought a certain kind of success to 
society, operating in a complex system with an inadequate worldview leads 
to repercussions and “unintended consequences”, so “it’s not surprising 
we’re in a mess (A. Hodgson 2010). Graham Leicester of the International 
Futures Forum (IFF) says that the levels of complexity have grown to a 
point whereby it has “outstripped our capacity to understand it” (Leicester 
2009). Fritjof Capra echoes this in that “most people in our society 
subscribe to the concepts of an outdated worldview, a perception of reality 
inadequate for dealing with our overpopulated, globally interconnected 
world” (Capra 2008).   In interviews conducted by the authors, experts were 
unanimous in their belief that our current worldview is directly responsible 
for the sustainability challenges. Phil Rice of the Sustainability Institute 
described this as a “breathtaking understatement” (Rice 2010).  Donella 
Meadows summarizes the difference between our thinking and the reality 
that is driving many of today’s challenges: “The world is a complex, 
interconnected, finite, ecological-social-psychological-economic system. 
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We treat it as if it were not, as if it were divisible, separable, simple, and 
infinite. Our persistent, intractable, global problems arise directly from this 
mismatch” (Meadows 1982). Tony Hodgson from IFF said, “We don’t 
really have a sustainability problem, I think we have a human psychological 
worldview values problem, fundamentally, which gives rise to all the 
others” (A. Hodgson 2010).   

1.6 Interconnected worldview: An imperative 
for sustainable development 

" The voyage of discovery lies not in finding new landscapes, but in having 
new eyes." - Marcel Proust 

Economic crisis, climate change, environmental degradation and the other 
major issues challenge conventional ways of thinking, organising and 
working. Increasing numbers of thinkers are identifying the interconnected 
nature of the crises and the need for interconnected and interdisciplinary 
solutions (Strachan 2009). Bill Sharpe of IFF was asked whether this was 
because we were in a “bubble” or because a new worldview really is 
emerging. He said, “I’ve been struck by the feeling that we’re currently in a 
shift of the intellectual foundations. I would say that there is leading edge 
thinking in every discipline which is trying to bring about this change” 
(Sharpe 2010a). Phillip Franses from the Schumacher College agreed, “The 
breakdown of the [old] paradigm is not a theoretical construct of the future, 
it’s happening” (Franses 2010). 

Donella Meadows describes the issues that the world faces today as 
intrinsically systems problems – undesirable behaviours characteristic of 
the system structures that produce them (Meadows 2008).  They persist in 
spite of the analytical ability and technical brilliance that have been directed 
towards them and will continue to persist until we see things and think 
about things in a different, more interconnected way.   

The system in this case includes the attitudes and level of understanding of 
human beings. A sustainable society can have a chance of being developed 
when people look at their surroundings and see a web of interconnections 
that is global and includes everything. 
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1.7 Interconnected worldview: A prerequisite 
for Strategic Sustainable Development 

An interconnected worldview provides the case for why society should act 
sustainably: every action affects everything else in the web of connection 
and will eventually affect the original actor. This logical, philosophical 
realisation must be augmented by a specific technical understanding of how 
society can maintain the ecosphere it exists within, so that businesses, 
governments and other organisations can plan for sustainability.  

1.7.1 Defining a sustainable society 

The Framework for Strategic Sustainable 
Development (FSSD)1 (Figure 1.1) is used to bring 
clarity, rigour and insight to planning and decision-
making for any organisation moving strategically 
towards the goal of sustainability within society 
within the ecosphere. Society within the ecosphere 
refers to the interconnected web of nature, human 
beings and everything that humans create, 
including material goods and the built environment.  
 
The system level includes the social and ecological 
laws, rules and norms that govern the system – 
society within the ecosphere – and implies setting 
global system boundaries (Ny et al. 2006) and 
recognising the nested nature of human society 
within the ecosphere and its life-support systems.  
 
At the success level, basic principles for socio-
ecological sustainability define the minimum 
requirements of a sustainable society. These are 
derived from basic laws of science and have been 
published and peer-reviewed by the international 
scientific community. The principles are based on 

                                                
1 The FSSD was developed by Dr. Karl-Henrik Robèrt in collaboration with a network of 
scientists. It is also known in the business world as The Natural Step (TNS) framework 
after the Swedish non-governmental organization that is dedicated to disseminating it. 

Figure 1.1 – The FSSD. 
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four system conditions necessary for a sustainable society:  
 
In a sustainable society, nature is not subject to systematically increasing: 
 
1. Concentrations of substances extracted from the Earth's crust; 
2. Concentrations of substances produced by society; 
3. Degradation by physical means and; in that society, 
4. People are not subject to conditions that systematically undermine their 
capacity to meet their needs (Holmberg and Robért 2000, Ny et al 2006). 

The system conditions are based on the understanding that the system we 
inhabit – society within the ecosphere – is interconnected and has 
requirements that can be seen when looking at the big picture.  

At the strategy level, a backcasting approach (see Section 1.7.2) and 
prioritisation questions for selecting actions are used to help move the 
organisation towards its vision of success.  Various tools can be employed 
such as those that support analysis of current operations, running the 
strategic planning process, monitoring of progress or development of 
strategic solutions. 

1.7.2 Backcasting 

When the FSSD is used to plan and make decisions, a backcasting approach 
is used. Backcasting refers to starting with the desired endpoint in mind, in 
this case a sustainable society, and then analysing the current conditions to 
identify what steps need to be taken to close the gap between the two 
(Holmberg and Robért 2000). Successful participation in this process seems 
dependent, at least in part, on the participants’ understanding that society 
within the ecosphere is a web of interconnections and therefore their actions 
are most likely contributing to unsustainability. 

1.7.3 The FSSD and an interconnected worldview 

As described at the systems level (Section 1.7.1), the FSSD provides a 
rational and scientifically robust understanding of the “bigger picture” of 
society within the ecosphere, and can therefore help to develop an 
interconnected worldview, particularly a conceptual understanding of such 
a notion. At the same time, a more interconnected worldview could greatly 
enhance meaningful participation in backcasting with the FSSD. We 
believe that a greater emphasis on and a fuller exploration of an 
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interconnected worldview could create more consistently meaningful 
participation in the backcasting process. 

1.8 Thesis goals 

The aim of this thesis project is to develop a guiding process supported by 
key pedagogical principles for design of learning experiences to develop an 
interconnected worldview in support of society’s transition toward 
sustainability. We feel that it is important that this facilitates both a 
conceptual and a perceptual understanding of society within the ecosphere 
as a system of interconnected systems in which there is no actual separation 
between apparent objects or actions.  

Our research will explore the combination of different kinds of relational 
thinking, systems thinking, eco-literacy etc., with the constraints and logic 
of sustainability while communicating in a language that people who are 
not systems theorists or sustainability practitioners can understand. Russell 
Ackoff says, regarding systems thinking, “Until we communicate to our 
potential users in a language they can understand, they and we will not 
understand what we are talking about” (Ackoff 2006). 

The guiding process can be used by any education designer to engage 
individuals that wish to work towards sustainability. This research has been 
done with sustainability practitioners using the FSSD in mind as these 
individuals already have the facilitation skills and sustainability knowledge 
necessary to work with an audience prepared to learn about sustainability. 
This process could also be used by anyone wishing to create learning 
experiences for developing an interconnected worldview. These could 
include organisational change agents, non-governmental organisations, 
independent trainers and progressive educational institutions. 

1.9 Research questions 

With an understanding that developing an interconnected worldview would 
support the transition toward a sustainable society, our research focused on 
the following primary research question: 

 
How could a learning experience be designed to develop an 

interconnected worldview in support of Strategic Sustainable 
Development? 
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The following secondary research questions helped to scope our research 
and allowed us to answer the primary question: 
 
1. What is an interconnected worldview? 
2. How could an interconnected worldview be developed? 
3. What pedagogical approaches could enable the development of an 

interconnected worldview? 

A note on language: 
There are many ways to describe this emerging way to view the world, 
much of the language and many of the disciplines are overlapping. Terms 
like systems thinking, systems view, holistic worldview, causality, 
relational thinking and so on, are used to mean things that are sometimes 
similar and sometimes slightly different. For the purposes of this thesis, we 
will discuss an “interconnected worldview”, meaning; a way of thinking 
and living that includes connectedness, relationships and interdependence.   
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2 Methodology 

2.1 Research design  

The design for this research was guided by Maxwell’s Qualitative Research 
methodology (2005). Maxwell encourages the definition of five elements of 
the research and the interactions between them. This methodology takes a 
non-linear approach that evolves as the researchers interact with the subject.  

 
      
 

2.2 Research phases 

Research was conducted in four complimentary phases. Each phase 
informed the others, and they overlapped in time (See Figure 2.2). 

Figure 2.1 - Interactive model for research design (Maxwell 2005). 
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Figure 2.2 - Research phases. 

 

 

 

2.2.1 Phase 1: Literature review 

Extensive literature review was undertaken to explore what concepts, 
themes and capacities might comprise an interconnected worldview, and 
how these could be explored and developed. We also searched for a variety 
of descriptions and theories of interconnectivity and sought out a wide 
range of pedagogical approaches to adult education, particularly in the 
context of sustainable development. Using databases and keywords shown 
below, we reviewed topical books, peer-reviewed journals, case studies, 
online sources, lectures and documentaries. Although this was the primary 
source of our literature review, many experts and colleagues recommended 
suggestions for further reading throughout the thesis period.  In addition, 
we looked at authors in systems thinking from our personal collections, 
such as Ervin Lazlo, Fritjof Capra and Donella Meadows. Bibliographies 
from these books also provided a rich source of further reading.  
 
Databases: LIBRIS, ELIN@Blekinge, Samsök, Scopus, Google Scholar, 
EBSCO, JSTOR. 
 
Keywords: interconnectivity, connectedness, interdependence, sustainable 
development, sustainability, systems thinking, systems, adult education, 
transformational learning, learning styles, worldview, paradigm shift 

2.2.2 Phase 2: Dialogue, reflection and co-creation 

Dialogue was used throughout the research period to develop, review, and 



 
13 

amend the logic behind our work. We openly discussed our findings and 
ideas with each other, our thesis advisors, peers and colleagues, faculty, and 
external collaborators. We regularly documented these ideas on mural 
paper or a whiteboard to develop a shared mental model. We experimented 
with various formats of reflection including discussion of our logic, 
individual reflection, and informal discussion with peers and colleagues.  
 
Dialogue was also used extensively to analyse and synthesise the findings 
from our literature review and expert interviews, and to incorporate our 
intuitive responses into the results. During this process, we triangulated our 
findings by taking into account the findings of literature review, interviews 
and personal experience. 

2.2.3 Phase 3: Expert interviews 

We conducted semi-structured interviews with 24 experts chosen from 
areas that we felt were most relevant for our subject. This included people 
whose work is concerned with understanding connections; systems 
thinkers, scenario planners, and complexity theorists. We also focused on 
sustainability practitioners who work to transition society into a new way of 
thinking and doing that supports sustainability. Finally, we focused on 
organisational change agents, adult educators and educational theorists for 
our pedagogical research (see Appendix A1). 

We personally contacted all experts for interview. This was supported by 
The Schumacher Institute who made available to us the CONVERGE 
network (see section 2.5) of non-governmental organizations, academics, 
educators, and sustainability practitioners experienced in systems thinking 
and holistic approaches. Individuals from this network represented roughly 
half of the experts interviewed. Experts were also contacted following an 
initial review of relevant literature and through personal or professional 
connections from our own network. During interviews, experts also 
provided us with additional contacts that they felt were well suited to our 
line of questioning.  

We prepared a questionnaire that was sent to each expert in advance of our 
conversation. The questionnaire served to inform the expert about our 
research, provide "food for thought" before the interview, and guide the 
conversation toward addressing our research questions. Additional 
questions were included for interviews with sustainability practitioners, 
specific to their experiences. For those sustainability practitioners 
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experienced with the FSSD, questions specifically relating to the FSSD 
were included in order to understand potential synergies between it and a 
learning experience that promotes an interconnected worldview (see 
Appendix A2).  
 
Depending on the interviewee, we focused the conversation on gaining 
insight into the characteristics and composition of an interconnected 
worldview, examples and theories to illustrate interconnectivity, and 
potential learning outcomes for developing an interconnected worldview. 
Interviews also explored pedagogical approaches for adult learning in the 
context of worldview and sustainable development, and potential synergies 
between a learning experience to develop an interconnected worldview and 
the FSSD and “backcasting” from sustainability principles. Interviews were 
transcribed for qualitative analysis afterwards. 

2.2.4 Phase 4: Synthesis of guiding process for 
designing a learning experience 

After gathering information from our literature review, expert interviews, 
dialogue and co-creation, information relevant for our research questions 
was extracted and findings were categorised by recurring themes. These 
themes were assembled, evaluated, taken apart, and reassembled in order to 
build a process that could be recommended to develop an interconnected 
worldview in adult learners. Following this synthesis, the final guiding 
process was cross-referenced with our findings to ensure completeness (see 
Appendix B). When combined with the outcomes of the pedagogy research, 
the primary question was answered. 

2.3 Expected results 

2.3.1 Emerging worldview 

By exploring the factors that determine the prevailing worldview in 
Western society, we expected to unearth a number of different ways of 
knowing and thinking about our interactions with the world. We expected 
to discover ideas, practices, and capacities that will contribute to a greater 
understanding and perception of interconnectivity within society within the 
ecosphere. We expected that these ideas, practices, and capacities would 
indicate potential outcomes of a learning experience to increase this 
perception. 
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2.3.2 Pedagogical approaches 

The way that we understand our place in the world and the way we interact 
with our surroundings is largely determined by how we learn and in 
particular how we have been educated. We expected to find that in order to 
develop an interconnected worldview, learners must engage in a process 
that questions their current worldview. We expected that this interference 
must occur at both a conceptual and perceptual level.  

2.4 Validity  

Strengths of research 

Methodical approach: Our research questions and interview questionnaire 
allowed us to categorise our findings with focused purpose. 
Thoroughness: Our findings were obtained from a wide variety of 
resources and experts, giving us confidence that we have captured the most 
important ideas. 
Review and feedback: Our research was reviewed by a variety of 
colleagues and advisors. 

Limitations of research 
Time: Our research of a vast and encompassing topic was limited to a four-
month period.  
Application: The timeframe of the research prevented us from practically 
evaluating our conclusions (Section 4.7 – Recommended future research). 
Bias: Our research did not explicitly seek out opposing points of view (that 
the development of an interconnected worldview may not be useful in 
moving toward sustainability). 

2.5 Collaboration with CONVERGE project 

The CONVERGE project is a European Union (EU) funded project led by 
the Schumacher Institute that uses systems science-based research to 
investigate extending the “convergence and contraction” concept beyond 
greenhouse gas emissions into multiple social, economic and ecological 
areas as a way of moving toward sustainability. One of the key objectives 
of the CONVERGE project is to make policy recommendations to the EU. 
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Our partnership with CONVERGE was established in December 2009, 
following a request from the Schumacher Institute to the Masters 
programme in Strategic Leadership towards Sustainability for thesis 
projects that would align with the project's objectives. The conclusions of 
our research will help to build the argument for a systems (interconnected) 
approach to policy and provide guidance to develop this way of thinking 
among policymakers, thereby supporting the objectives of the CONVERGE 
project.  
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3 Results 

The results are presented as they relate to the three secondary research 
questions, and the primary research question. The results of the first two 
secondary research questions are presented and then synthesised into a six-
step guiding process. Next, the results of the third secondary research 
question regarding pedagogical approaches are presented. Finally, the six-
step guiding process and our pedagogical recommendations are presented in 
answer to the primary research question. 

Secondary Research Questions: 

1. What is an interconnected worldview? 
2. How could an interconnected worldview be developed? 
3. What pedagogical approaches could enable the development of an 

interconnected worldview? 
 

Primary Research Question: 
 

How could a learning experience be designed to develop an 
interconnected worldview in support of Strategic Sustainable 
Development? 

 

3.1 What is an interconnected worldview? 

Connectedness is the defining feature of the new worldview ––
connectedness as an organizing principle of the universe, connectedness 
between the “outer world” of manifest phenomena and the “inner world” 
of lived experience, and ultimately, connectedness among people and 
between humans and the larger world. While philosophers and spiritual 
teachers have long spoken about connectedness, a scientific worldview of 
connectedness could have a sweeping influence in “shifting the whole”, 
given the role of science and technology in the modern world.  

– Peter Senge et al. 

We found that there is a subjective aspect to experiencing an interconnected 
worldview, and objective ways to view or describe an interconnected 
world. We didn’t foresee this distinction when formulating our research 
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questions but during our research, it became apparent that we needed to 
include both kinds of answers in this category of results. 

The results include scientific disciplines that focus on connection; systems 
thinking, ecological principles, and the systems thinking-based FSSD. The 
results also include some of the philosophical and ethical implications of 
thinking ecologically and in systems, which straddle the subjective and 
objective aspects of our research. Also included are subjective ways of 
experiencing interconnection like art, non-dual spiritual practices, and 
spending time in nature. 

3.1.1 Systems thinking 

We knew from prior research that systems thinking would be a central area 
of thought for exploring what an interconnected worldview is. This was 
confirmed in both the literature review and interview phases of our 
research. We include sources from each to give a basic description of 
systems thinking including some of the basic principles. 

Every system, including the Earth, has: “parts, interconnections and 
function or purpose, and latent within the structure of those interconnected 
parts is behaviour” (Meadows 2008).  Therefore, “you can only understand 
the system…by contemplating the whole, not any individual part of the 
pattern” (Senge 1990). In other words, the primary aspect of an 
interconnected worldview is seeing wholes – parts in relationship – rather 
than seeing merely parts outside of any context.   

Taking a systems view reveals that everything exists in a greater context 
that supports it. No “thing” exists independently. As an example of this 
concept, Philip Franses, a lecturer at Schumacher College, relayed a story 
about scientists who were studying the genes in rats, trying to discern which 
gene did what. They wanted to look at each gene independently to find out 
what it did. He looked at their data from a more systemic point of view and 
was able to suggest that genes are like language and only make sense in 
context, and that it wasn’t possible to say what one gene did outside of the 
context of interacting with other genes (Franses 2010).  On a related point, 
Bill Sharpe said, “Language can’t be an individual possession.  It can only 
be a collective possession. It has to be understood systemically” (Sharpe 
2010a). 
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The world is made of hierarchies of systems nested within systems, wholes 
nested within wholes (Meadows 2008). Every system is a whole and is also 
a part of another larger system, that larger system is in turn a part of an 
even larger system. This quality of being a whole/part was termed “holon” 
by Arthur Koestler in his 1967 book Ghost in the Machine (Koestler 1967) 
and is often used by systems thinkers (Macy 2010, Sharpe 2010a, 
Yearworth 2010) to describe the levels of hierarchies of systems. 
Hierarchies of holons are often termed “holarchies” (Leicester 2009).  

All systems have certain properties: 

Self-organization: This is the capacity of a system to make its own 
structure more complex (Meadows 2008). Systems self-organize without 
any outside force directing the organization, the relationship of the parts 
produces the pattern. In fact, relationship always produces pattern (Franses 
2010). The patterns that have evolved from relationships – all the myriad 
species of life on Earth for instance – can seem so complex that it appears 
that they must have been designed. Donella Meadows points out that, “The 
power of self-organization seems so wondrous that we tend to regard it as 
mysterious, miraculous, heaven sent” (Meadows 2008). 

Feedback loops or circular causality: This is any reciprocal flow of 
influence, every influence being both cause and effect (Senge 1990). There 
are two kinds of feedback, balancing or negative feedback, and reinforcing 
or positive feedback. Systems self-regulate via balancing feedback. As an 
example, balancing feedback moves us to eat when we are hungry and put 
more clothes on when we are cold (Senge 1990). In fact, every purposeful 
decision one makes can be represented as a balancing feedback loop 
(Richardson 2010). George Richardson describes the balancing feedback 
involved in eating when hungry, “Your goal (full tummy, or at least the 
feeling of a full tummy) and your current condition (more or less empty 
tummy) create a gap that generates pressure (physiological cues, mental 
perceptions and images) that lead to planning to reduce the gap, i.e., eating.  
Eating leads to filling your tummy, and reducing the feeling of empty 
tumminess, thus reducing the gap.  A balancing loop.” (Richardson 2010). 

Positive or reinforcing feedback loops feed on themselves. An example of 
this might be physical exercise; the more you exercise, the better you feel, 
the more you exercise (Senge 1990). A gas crisis is another example. If 
there is any hint that gasoline will be scarce people run to the station to fill 
up their tanks, thereby making gasoline scarce (Senge 1990). Sociologist 



 
20 

Robert Merton named this phenomenon the “self-fulfilling prophecy” 
(Merton 1948). 

Emergent properties: There are essential properties of the whole system 
that emerge from the relationship between the parts, but disappear when the 
parts are analyzed (Capra 1996).  For instance, “the taste of sugar is not 
present in the carbon, hydrogen and oxygen atoms that constitute its 
components” (Capra 1996). Speed is an emergent property of a car, not 
present in the steering wheel or the exhaust system or even the engine, but 
only in the whole car. The concept of emergent properties highlights an 
important difference between the reductionist and the interconnected 
worldview, the reductionist worldview presumes that “the behaviour of the 
whole can be understood entirely from the properties of its parts”, however, 
systems thinkers make the point that “systems cannot be understood by 
analysis” (Capra 1996). 

Endogeneity: According to Donella Meadows, the primary insight of 
systems thinking is that the behaviour of a system is latent within its 
structure (Meadows 2008). In order to see this clearly it is necessary to 
consider the boundaries of a system (Richardson 2010). When thinking 
about causality, it is possible to think about the cause of an effect being 
inside the system – endogenous – or outside the system – exogenous. If the 
boundaries are drawn such that the causes are endogenous, circular 
causality – feedback loops – are revealed (Richardson 2010). “What 
characterizes systems thinking and dynamics is the effort to find 
endogenous sources of system behaviour” (Richardson 2010). An effective 
systems thinker enlarges the boundaries of his or her view so that the 
exogenous causes are brought inside (Richardson 2010). Endogeneity is a 
crucial concept for systems thinking (Richardson 2010) and for an 
interconnected worldview. 

3.1.2 Eco-literacy 

The principles of eco-literacy are essentially systems thinking applied to the 
specific case of ecology. Some systems thinking principles have been 
discovered or developed via the study of ecology, therefore systems 
thinking and eco-literacy are similar and somewhat overlapping. We 
include these principles despite possible overlap because, applied to the 
ecosphere, they relate directly to sustainability, whereas systems thinking 
can be applied to any system. 
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Principles of Eco-literacy (Ecoliteracy 2010): 
Networks:  All living things in an ecosystem are interconnected through 
networks of relationship. They depend on this web of life to survive. 
Nested Systems:  Nature is made up of systems that are nested within 
systems. Each individual system is an integrated whole and—at the same 
time — part of larger systems. 
Cycles:  Members of an ecological community depend on the exchange of 
resources in continual cycles. Cycles within an ecosystem intersect with 
larger regional and global cycles. 
Development:  All life from individual organisms to species to ecosystems 
changes over time. Individuals develop and learn, species adapt and evolve, 
and organisms in ecosystems co-evolve. 
Dynamic Balance:  Ecological communities act as feedback loops, so that 
the community maintains a relatively steady state that also has continual 
fluctuations. This dynamic balance provides resiliency in the face of 
ecosystem change.  
Flows:  Each organism needs a continual flow of energy to stay alive. The 
constant flow of energy from the sun to Earth sustains life and drives most 
ecological cycles.  
 
When taken to conclusion, the concept of flow in eco-literacy becomes an 
important principle for seeing reality. “In a natural ecology it is the flow of 
energy through the system that creates structure, which in turn configures 
the flow. Like a whirlpool in a stream, or the standing wave in a skipping 
rope. And flow in nature tends to evolve more and more complex 
structures” (Leicester 2009). Joanna Macy describing the development of 
the new science of connection, said, “instead of seeing different ‘things’ 
they saw flows. Flows and streamings and currents... of matter, energy, 
converting into each other, of information, flows of information. These 
flows would constellate into knots and patterns, sustained by the flows. And 
that’s what we’d assumed to be separate entities. Discrete things appeared 
now to be patterns or knots. And the term they gave them that stuck was 
‘systems’, that were indeed created by the flows and sustained by the 
flows” (Macy 2010).  

3.1.3 The FSSD  

 The FSSD, as mentioned in the introduction of this thesis, is based on a 
“big picture” systems-view of society within the ecosphere. It articulates 
four system conditions that must be met for the ongoing survival of the 
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system. These four conditions are meant to guide humanity’s actions such 
that the affects of those actions remain benign. 

When asked about an interconnected worldview, interviewees associated 
with TNS stated that the FSSD provided practitioners a framework in which 
they could describe the ecosphere as an interconnected system in which 
local actions affect the whole (Cook 2010, Robert 2010, Oldmark 2010, 
Castle 2010). 

3.1.4 Themes of an interconnected world 

Paradoxically, to view the world as interconnected it is useful to break out 
aspects of society within the ecosphere to see how the apparent parts are 
connected. Several of our interviewees suggested that one way this can be 
done is by thinking of society within the ecosphere in broad themes that 
matter to individuals, such as food, health, energy, social relationships, 
material goods, and money (Honoré 2010, Boulton 2010, D. Hodgson 2010, 
Rice 2010).   

3.1.5 “Whole systems thinking” and participatory 
worldview 

Stephen Sterling has made explicit the need to apply the logic of systems 
thinking to the environment by combining systems thinking with ecological 
thinking. He uses the term “whole systems thinking” to describe the 
pairing. Sterling describes systems thinking as being in the conceptual area 
and ecological thought being in the perceptual area. Ecological thought has 
“to do with ecological identity and being in the world, and relationality, and 
through that an ethical sensibility”. He says that “ecological identity [is] a 
recognition that our being is both influenced by and influences the whole 
matrix. At different levels of your personality, physical, mental, spiritual, 
we’re influenced by our immediate surroundings, the food we eat the air we 
breathe. It’s a recognition that we are participative beings in a participative 
world”. He pointed out that systems thinking as a discipline does not 
necessarily have holistic values and thus the pairing is necessary. He says, 
“Ethical sensibility comes from what might be termed an extended or 
deepened perception of reality/the world, such that we recognize not just 
that ‘everything relates’ but that we are part of the whole. Systems thinking 
doesn’t normally go that far. It suggests that, ‘if we do that, these 
consequences are likely to follow’. As a methodology it is essentially 
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interventionist, and tends to put the actor in the role of change agent outside 
the system in question” (Sterling 2010).  

Sterling pointed out that locating one’s self inside the whole is often 
referred to as a participatory worldview and cited Peter Reason as a source 
of information. Reason says, “To heal means to make whole: we can only 
understand our world as whole if we are a part of it; as soon as we attempt 
to stand outside, we divide and separate. In contrast, making whole 
necessarily implies participation: one characteristic of a participative 
worldview is that the individual person is restored to the circle of 
community and the human community to the context of the wider natural 
world. To make whole also means to make holy: another characteristic of a 
participatory worldview is that meaning and mystery are restored to human 
experience, so that the world is once again experienced as a sacred place” 
(Reason 1994). 

3.1.6 Drawing boundaries 

Systems thinking gives the insight that all science is approximate, there can 
be no Cartesian certainty.  – Fritjof Capra 

The question that Stephen Sterling alludes to, whether to include one’s self 
inside the system or not, reveals a paradoxical area of systems thinking 
regarding questions of where and whether to draw the boundaries of a 
system. Considering boundaries allows us to consider whether our point of 
view is endogenous to the system, which has everything to do with whether 
we have a participative worldview or not. If our point of view is 
endogenous to the system, our subjective experience must be taken into 
account when considering the system. 

Phillip Franses points out that drawing boundaries is useful for looking at 
local phenomena. But he also points out that systems are fractal in nature, 
in other words they have the same properties – parts, relationships, self-
organization, etcetera. – at every level and between every level of a 
holarchy (Franses 2010).  Systems thinking looks at connections between 
things; using this approach makes it clear that everything is connected, and 
if everything is connected, part of one great holarchy, then we may want to 
consider everything at once. But thinking about everything at once is 
impossible (Richardson 2010). Imposing a boundary gives us a finite 
number of things to think about, but we should understand that creating a 
model doesn’t give us “the truth” (Richardson 2010). Mike Yearworth 
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cautions that modelling can provide insight into the complex dynamics of a 
system, as long as you understand that there is in some sense no right 
answer (Yearworth 2010). Quoting Dr. W. Edwards Deming, Phil Rice 
said, “All models are wrong, some models are useful” (Phil Rice 2010). 

Systems thinking also provides the possibility of “popping” levels, or 
switching view points, from a “30,000 foot” view to a “weeds” view (Rice 
2010). Seeing from the 30,000 foot view is to see the big picture, to see 
how it all works together. Seeing from a weeds view is to see the 
connections and elements that are local to the viewer. Seeing from multiple 
views gives rise to an emergent property termed “depth perception” by 
Gregory Bateson, which exists in neither place but only emerges when you 
put the two together (Rice 2010). 

3.1.7 Experiencing subjectivity 

“Depth perception” is a subjective state rather than an objective truth. Many 
sources mentioned that the notion of being “objective” was a false 
construct; that reductionism had left out any meaningful way to speak about 
first-person experience (Sharpe 2010a) and that “human subjectivity [must 
be] reclaimed as an essential and legitimate dimension of all knowledge”. 
They reported seeing “evidence that deep down the worldview of our 
society is shifting – from a subject-object view of the world to a subject-
subject one” (Leicester 2009).  

3.1.8 The feeling dimension 

To value the subjective is necessarily to include the feeling dimension of 
human existence, which many of our sources included as an essential part 
of an interconnected worldview. The feeling dimension is how people 
locate themselves inside the whole, how they have a participatory 
worldview. Bill Sharpe said, “We don’t make decisions through our heads 
we make them through our hearts and emotions. That’s well understood. … 
In the end, perception of systemic relationships is a practice. It involves 
emotion.” He also pointed out that, “We’re learning in our scientific work 
that it’s no longer possible to leave big words outside the room like love. 
You just can’t do that anymore if you’re going to be scientific” (Sharpe 
2010a). However, the dominant reductionist worldview values the objective 
and the conceptual, for an individual to participate in the subjective and 
feeling realms may require a “crisis of transformation” that undoes the 
“myth of normality” (Boulton 2010). “I think you don’t really move on 
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unless you really embrace those kinds of feelings” (Boulton 2010). 
Ultimately, “the ordinary man in the street has to have his heart moved – 
the mind is not enough” (Richardson 2010). 

3.1.9 Art 

Art is the currency of human experience. –– Bill Sharpe (Sharpe 2010b) 

Art is a mode of human endeavour that welcomes and even requires 
subjective and feeling participation from the creator and the viewer. Art is 
the subjective compliment to systems thinking; it is how human beings 
make connections in the subjective realm of experience. This being so, 
many of our sources mentioned the making and viewing of art as an activity 
that can inform an interconnected worldview. To make or view art is a 
practice of seeing in an interconnected fashion. Art could also be used to 
develop an interconnected worldview, but it is itself a way of seeing 
interconnection. Art works by unsettling traditional patterns of perception 
(Sharpe 2010b) and can stimulate the imagination to see beyond 
reductionism to see the real state of things (Stephenson 2010). “Things that 
we in the sciences think that we are discovering have been in the arts all 
along” (Sharpe 2010a).  “People can have a really quite transformative 
personal experience when they are ‘doing art’. There’s something that can 
happen to [a person] as an individual, when they’re going through that 
experience – creativity basically – and I’m really interested in how that can 
be connected to the whole, – sustainable development – but crucially, the 
connection to the nature question” (Cook 2010).  

3.1.10 Connection to nature 

For an interconnected worldview, many of our sources recommended 
connecting with the world by spending time in nature. In Presence, Joseph 
Jaworski describes spending fourteen days in Baja, seven alone by the 
ocean with the intention of tending to this connection. The man who guided 
his trip, John Milton, told him that the next great opening of an ecological 
worldview would be an internal one and that his solo experience would 
deepen his understanding of what that might mean (Jaworski et al. 2004).  

Linda Booth Sweeney came to systems thinking by doing a “solo” in nature 
with the wilderness organization Outward Bound. The interconnections in 
the natural world were clear to her. Later, when she came across Peter 
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Senge’s The Fifth Discipline, she realized there was a language for what 
she was seeing (Sweeney 2001). 

A group of engineers from Xerox were taken through a wilderness 
experience that included a two-day wilderness “solo”. On their way back 
they passed a landfill and their guides suggested they explore it. They found 
a Xerox copier in the landfill. The jarring discrepancy between their 
experiences alone in nature and the evidence of their contributions to the 
destruction of it led them to form a “zero to landfill” guideline for the 
product they were working on (Senge 2008). 

3.1.11 Non-dualism 

Many of our sources mentioned non-dual spiritual practices like Buddhism 
and Taoism as ways of knowing wholeness that have been around for 
thousands of years, of which Western scientists are only beginning to see 
the validity (Boulton 2010, Sharpe 2010a, Oldmark 2010). Bill Sharpe 
mentioned that Franciso Varela thought that non-dual mindfulness practices 
would have as big an impact on the West as the Renaissance (Varela 1991, 
Sharpe 2010a).   

Zen Buddhism for example “understands a specificity of thing-event to be a 
recapitulation of the whole; parts and the whole are to be lived in an 
inseparable relationship through an exercise of non-discriminatory wisdom, 
without prioritizing the visible over the invisible, the explicit over the 
implicit, and vice versa” (Nagamoto 2006).  

Sharpe also mentions that, “Right at the root of things, our classic linear, 
reductionist approaches also simply left out of consideration any coherent 
way to talk about first-person experience. First person experience, 
according to mindfulness practice, is fundamentally about the seeing of 
pattern. The whole core is to become self-aware of the patterns out of 
which we ourselves construct our mistaken notions of identity, and that it is 
possible to transform such first person experience” (Varela 1991, Sharpe 
2010a). 

3.1.12 Paradox and ambiguity 

Many of the ideas gathered in our research when considered together have a 
paradoxical nature that suggests an ambiguous kind of knowing. If a 
system’s behaviour is latent within in its structure, and if every cause is also 
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an effect in a circle of causality, then in some sense it is possible to say that 
a system is not caused (Meadows 2008). Also consider that, from a systems 
point of view, wholes can only be understood as wholes, rather than 
analyzing their parts. If we take this to conclusion we must say that the 
whole of reality can only be understood as a whole, not by its parts. From 
this perspective we get this description of the "unbroken wholeness of the 
totality of existence as an undivided flowing movement without borders” 
from quantum physicist David Bohm (Bohm 1996).  In other words when 
investigating causality and the relationships between separate things, some 
scientists have discovered an uncaused, “unbroken wholeness”, and no 
things and no causes at all. 

3.1.13 Models 

There are many models of an interconnected world. Here we choose one 
particularly compelling example to show how a model can invoke an 
interconnected worldview.  The IFF World Model (Appendix C) was 
developed by Tony Hodgson and was based on the work by Alexander 
King and Bertram Schneider (A. Hodgson 2010). Hodgson developed the 
world model to allow people to see the interconnections between different 
factors of the “global problematique”. The world model has twelve nodes 
and sixty-six possible interconnections. Each node is a factor to be 
considered; the twelve factors are: Biosphere, Climate Water, Energy, 
Food, Trade, Governance, Wealth, Habitat, Community, Wellbeing, and 
Worldview. 

The IFF model can be used to consider a project, like the development of a 
local healthcare system for example, and imagine how it interacts with the 
twelve factors, and then also how those factors interact with each other. 
Tony Hodgson describes developing the model to cut across disciplines; to 
include a number of factors that are small enough to consider but large 
enough to represent a viable society; to be applicable at any level of 
society; village, city, country, continent, planet etc.; and prevent 
participants from ignoring the issue of connectedness (A. Hodgson 2010). 

Hodgson also describes versions of the game in which only two nodes are 
used and the two participants are given what he calls the generative 
exercise of “1+1=3”, which is similar to Phil Rice’s description of depth 
perception referred to in section 3.1.6. The participants consider, for 
instance, trade and water and then imagine the relationship between those 
factors during a crisis of some kind (A. Hodgson 2010). In this way 
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possibilities and relationships are brought to light that might not otherwise 
be thought of; the world is shown to be interconnected.  

3.2 How could an interconnected worldview be 
developed? 

In addition to describing what an interconnected worldview is, many of our 
expert interviews discussed the potential for new human skills and 
capacities to be developed in order to better understand the need for an 
interconnected worldview and to develop the worldview itself. These 
capacities must be developed for society to begin to gently “re-perceive the 
present” (Leicester 2009), and begin to understand reality in a more 
comprehensive way. Bill Sharpe stated that, “perceiving systemic 
relationship is a practice that takes time and work” (Sharpe 2010a).  

As the aim of this thesis is to create a guiding process to inform the 
development of learning experiences, capacities are presented in the context 
of what a learning experience must do to achieve this. In addition to 
suggesting what capacities need to be developed, some of our sources also 
suggested how this might be done. When this was provided, the results for 
this question were listed by matching one to the other. 

3.2.1 Introduce the current paradigm and the need for an 
interconnected worldview 

Our interview sources mentioned that the Newtonian, mechanistic way of 
seeing the world is an “approximation” and therefore inaccurate (Boulton 
2010), and that it is an incomplete view of the world (Sharpe 2010a, A. 
Hodgson 2010, Rice 2010). A learning experience should reveal this to the 
learners. One way of communicating both the inadequacy of a reductionist 
and separate worldview and the fact that interconnectivity is ever-present is 
to expand the learner’s awareness of connections in the Earth-system (A. 
Hodgson 2010). Many interviewees described the need to use games, 
simulations or other experiential exercises to increase the learner’s 
understanding and perception of interconnectivity and the holistic nature of 
the world. Tony Hodgson of IFF stated: “There’s a lot of indication that 
people can play their way into connectedness better than they can think 
their way to connectedness” (A. Hodgson 2010). 
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A learning experience could demonstrate the need for an interconnected 
worldview by drawing clear parallels between our current paradigm and the 
sustainability crisis (Rice 2010, Cook 2010, Meadows 2008). In doing so, 
learners may come to understand the current dominant worldview as a 
‘misperception’ (Capra 2008, Sterling 2002, Rice 2010, Hodgson 2010) 
that has resulted in an inadequate understanding of reality that is not suited 
to dealing with current challenges (Sterling 2002). Learners must grasp 
that, if we continue with a mechanical approach, we will continue to 
experience the same problems into the future (Boulton 2010). 
 
A learning experience that develops an interconnected worldview must also 
reveal the inherent limitations of a singular perspective (Rice 2010). 
Specifically a learning experience should introduce the concept of 
“bounded rationality”, whereby perception is contained by a single frame of 
reference (Meadows 2008). This can be revealed by creating exercises that 
encourage a learner to “pop” between levels of a system, taking the 
“weeds” view and then the “30,000 foot” view so that “depth perception” is 
developed (Rice 2010, A. Hodgson 2010, Senge 1990). Role-playing can 
also allow learners to temporarily assume different perspectives. For 
example, a group may role-play the interactions between an organization 
and its stakeholders in order to understand its potential impacts from a 
variety of viewpoints (Speight 2010). 

3.2.2 Introduce the concept of an interconnected world 

A learning experience must introduce the paradigm of an interconnected 
world (Senge et al. 2004) so that the learner can begin to categorise future 
experiences in this way. It is important to highlight the fact that 
interconnectivity is a general characteristic of the Earth-system and that 
relationship is the primary organising principle of the universe (Capra 
1989).  One way to understand the general principle of interconnectedness 
is to diagram or model a specific system or systems within areas such as 
food, health, energy, social relationships, material goods, and money. This 
is a way of allowing the learner to get outside of a system and understand it 
as a whole (A. Hodgson 2010, Richardson 2010, Yearworth 2010, Franses 
2010, Meadows 2008).  Standing outside the model or diagram of a system 
allows a learner to sense wholeness (A. Hodgson 2010), which can then 
also be applied to a system that the learner is unable to stand outside of. A 
learning experience should provide the opportunity to increase one’s 
awareness of connection by slowing down and becoming sensitized to the 
state of the world and one’s connection to it (Franses 2010). 
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3.2.3 Locate the learner inside the system 

A number of experts mentioned that an essential aspect of an 
interconnected worldview is to understand that the individual is located 
inside the Earth-system, as opposed to being an outside observer. 
Therefore, a learning experience must somehow help to locate the learner 
inside the Earth-system (A. Hodgson 2010). When discussing ecological 
thought, Stephen Sterling described identity as recognising that we 
influence and are influenced by the entire matrix of life (Sterling 2010). 
Each person negotiates his or her own meaning in the world based on 
experiences, which means that they are inside the Earth-system subjectively 
experiencing it, not observing objectively from outside (Sharpe 2010b). 
Locating oneself inside the system also includes an awareness of what the 
individual is dependent on, such as food, health, energy, social 
relationships, material goods, and money, and what those things are 
dependent on, and so on (Rice 2010). This concept is often described as a 
“dependency chain”. Jean Boulton points out that, “change really only 
happens locally” (Boulton 2010). Therefore it is necessary to familiarize the 
learner with the connections that are most local, or proximate, to the 
learner. This provides the learner with an opportunity to connect what is 
meaningful to them to that which it is dependent upon (Roderick 2010).  

3.2.4 Expand the learner’s concept of self 

After a learner has located him or herself within the Earth-system and 
understands his or her dependency chains, a learning experience should 
suggest an expansion of the learner’s sense of identity to include the 
context he or she exists within, including what he or she is completely 
dependent on; as part of the Earth-system as opposed to regarding it as 
“other” (WWF 2009, 28). In order to put this understanding into practice, 
the learner must increase access to information about the connections and 
circular causality within his or her immediate context. A learning 
experience should highlight the need for increased exposure to this kind of 
information (Meadows 2008, Sharpe 2010a).  

3.2.5 Become comfortable with ambiguity and paradox 

Many of our sources suggested that becoming comfortable with ambiguity, 
paradox and loss of control was an essential aspect of developing an 
interconnected worldview (Franses 2010, Boulton 2010, Yearworth 2010, 
Richardson 2010, Rice 2010). To accept that you must participate in a 
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whole that you cannot step outside in order to understand is to accept loss 
of control. This can be especially difficult in professional settings, where 
“professionalism” tends to mean knowing the right path and uncertainty is 
most often regarded as “flaky” (Boulton 2010). As Donella Meadows says, 
“Our science itself, from quantum theory to the mathematics of chaos, leads 
us into irreducible uncertainty” (Meadows 2008). 

A learning experience should highlight the danger of trying to maintain 
control by reasserting old truths, stressing fundamentals, ignoring 
inconvenient information, collapsing the boundaries of awareness, or 
through other short term defensive strategies (Yearworth 2010, Leicester 
2009). 

3.2.6 Explore the concept of feedback 

A learning experience must highlight circular causality, known also as 
feedback loops (Richardson 2010, Meadows 2008, Sterling 2001), so that 
the learner can understand that his or her actions have consequences and are 
meaningful. When the learner understands that he or she is a part of an 
interconnected whole, an opportunity arises to point out the necessity of 
serving the whole as a way of serving the self, or as Donella Meadows puts 
it, “to expand the boundaries of caring” (Meadows 2008). 

3.2.7 Explore the notion of gaps in space and time 

A learning experience must address the difficulty of perceiving 
consequences of actions across extensive geographical distances and long 
delay periods (Rice 2010, Meadows 2008). For example, human-induced 
climate change symptoms have a forty-year time delay. Given that we have 
evolved without the need to understand all but the very immediate 
feedbacks, dealing with time delays can be very confusing (Rice 2010). Our 
time “horizon” is very short, and this is compounded by the short-term 
requirements of modern society such as business profit plans and the 
culture of instant gratification in the “here and now” (Stephenson 2010).  
 
A response to this issue is to try to expand time horizons and increase the 
ability to envision cyclical processes (Meadows 2008, McDonough and 
Braungart 2002). A learning experience must reveal that systems have 
behaviours that occur over time, and that it is possible to ask “what if” 
questions about future behaviours of systems (Meadows 2008). Role-
playing can offer learners a memorable perceptual experience that extends 
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time horizons. An example of an effective role playing scenario is a 
discussion with future generations, where the future generations are 
identified as part of the present gene pool, and express thankfulness to the 
current generation for ensuring a peaceful and hospitable world generations 
to come (Macy 2009). 

3.2.8 Highlight that moral and practical imperatives are 
the same 

Jean Boulton says, “Because you can never know where your actions lead 
to really, you never can get away with comforting yourself that the ends 
justify the means. There’s only the actions” (Boulton 2010). Donella 
Meadows suggests that if one takes circular causality into account, one can 
understand that moral and practical rules are the same (Meadows 2008). A 
learning experience should highlight that it is not only morally just to care 
for the systems on which you rely; it is practically prudent as well, and that 
actions must match values. This understanding is possible if a learner has 
located him or herself inside the system and understands that his or her 
wellbeing is dependent on the integrity of that system. 

3.2.9 Show that participation is constant 

If a learner has located him or herself inside the Earth-system, a learning 
experience must make explicit that participation in that system is constant; 
only the nature of participation is negotiable. It should encourage increased 
conscious participation and relationship (Meadows 2008, Franses 2010), 
especially via small actions that can build momentum to develop an 
interconnected worldview and move toward a sustainable world (Senge 
2010). These small actions should be connected to that which is meaningful 
for the learner in order to address the paralysis that can result from grasping 
that everything is connected (Sharpe 2010a, Yearworth 2010). 

3.2.10 Reveal barriers to an interconnected worldview 

A learning experience must also address the barriers that hinder the 
emergence of an interconnected worldview. These factors need not all be 
made explicit in a learning experience, but should at least be considered in 
its design. 
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Social structures and institutions 
Many of our sources stated that in order to reveal the dominance of the 
current worldview across society, a learning experience could explore how 
our education system, media, the workplace and many other structures and 
institutions maintain default reductionist assumptions across Western 
society (Stephenson 2010, Oldmark 2010, Boulton 2010, Sharpe 2010a, 
Blincoe 2009, Sterling 2004). “Historically people have been taught that to 
be scientific, and therefore to be professional, is to be mechanical” (Boulton 
2010).  

A learning experience should show that education tends to reinforce 
reductionism as the norm, which in turn drives the deterministic and 
measurement-based approach of mainstream business (Boulton 2010). 
Education promotes cultural assumptions that “we can grow infinitely and 
fix it all” (Rice 2010) and encourages a competitive, “win at all costs” 
mentality (Cook 2010). The constant reiteration of our realities and norms 
prevents awareness and questioning of the current paradigm itself 
(Stephenson 2010, Cook 2010, Boulton 2010, Oldmark 2010, A. Hodgson 
2010, Rice 2010, Sterling 2005). A learning experience should show that 
our minds are intuitively very good at making connections, seeing patterns 
and thinking holistically (Robèrt 2010, A. Hodgson 2010).  

Protection of identity 
A learning experience should explore potential protective reactions to 
information that challenges the nature of one’s identity (Rice 2010). 
Increased understanding of interconnectivity, connection with and impact 
on nature, and the context in which one exists may provoke feelings of 
anxiety, guilt and angst (WWF 2009, 15). Individuals may respond by 
limiting their exposure to anxiety-causing information, seeking pleasure for 
psychological relief, denying or projecting guilt onto others, becoming 
apathetic or resigned to the “inevitable”, pursuing material goals, or 
displaying negativity towards what they perceive as “other” (WWF 2009, 
16-22). By making these potential responses explicit, a learning experience 
may help learners to cope with a changing sense of identity in more 
productive ways (WWF 2009, 46-47). 

Self-reference 
A learning experience should explore the idea that the mind is self-
referencing; to examine our current frame of mind we must use our current 
frame of mind. As such, it is very easy to deceive ourselves (Sterling 2004). 
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Our preconceptions tend to limit what we notice and downplay other ways 
of knowing that are more subjective, such as those gained from intuition, 
emotional response, the arts, and qualitative inquiry as opposed to 
quantitative (Leicester 2009). 

3.3 Synthesis: A guiding process to design a 
learning experience for an interconnected 
worldview 

By considering what an interconnected worldview is and how it can be 
developed (our first two secondary research questions), we have created a 
six-step guiding process for learning that aims to develop an interconnected 
worldview. The process begins by establishing the need for an 
interconnected worldview, and ends with actions to care for an 
interconnected world. The middle four steps create awareness of aspects of 
an interconnected worldview. Each step provides context and grounding for 
the following step, and is nested within the previous steps.  

These six steps were synthesized from and are informed by all of the 
findings of the first two secondary research questions. See Appendix B for 
a chart that shows relationship between our research findings and each step 
in the guiding process. 

3.3.1 The six-step guiding process 

Step 1: Reflect on the inadequacy of a reductionist worldview for 
meeting the needs of the learner to survive and thrive in society within 
the ecosphere. Help the learner to understand whether the current 
reductionist worldview-driven society meets the learner’s needs. If not, how 
can we understand the reductionist worldview? Highlight the inadequacy of 
a singular perspective and understand self-reinforcing societal structures. 

Understanding the need gives the learner a reason to participate in the 
process. One way this can be done is to simply articulate the way we think 
by discussing the negative, unintended consequences that occur in a society 
that mistakes a partial picture of the system that they live within for the 
whole. In other words, draw clear parallels between the current worldview 
and the sustainability crisis.  

Step 2: Ask the learner to diagram or become aware of the closest, 
most proximate connections to the learner within society within the 
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ecosphere. Use proximate connections to reveal that a learner exists within 
a context by connecting the learner to what is meaningful. Creating 
awareness of connections that are close to the individual makes the reality 
of interconnectivity more concrete and less abstract. Highlight the fact that 
influence moves in both directions, and therefore, that causality is always 
circular and that a learner’s actions will have consequences with 
ramifications that affect the learner. 

Highlighting connections closest to the learner starts to reveal that what is 
important to the learner exists within a larger web. This can be done 
through discussion about where the learner’s food, energy or material goods 
come from and where they go. Other concepts that can help to illustrate this 
step include “six degrees of separation” between people in society, or the 
tangible effect someone has on others when they walk into a room in a dark 
mood.  

Step 3: Invite the learner to view society within the ecosphere from a top 
or “30,000 foot” view. Help the individual understand the world through 
models of eco-systems, climate models, maps of food networks, etc. This 
gives the learner the concept of an interconnected world. Help the learner 
understand any gaps in time or space. 

Seeing society within the ecosphere from a top, systems view, gives context 
so that the learner can place his or her personal experience of connection 
inside the larger system. This can be achieved by having learners diagram 
or map the top view of the production and consumption of things like food, 
energy, and material goods. This step could introduce systems thinking 
principles like feedback loops, self-organisation and emergent properties.  

Step 4: Invite the learner to become aware of his or her subjective 
experience of being/participating in society within the ecosphere. Help 
the learner appreciate that relationship implies participation; it is only the 
quality of the participation that is in question. Help the learner understand 
that there is a subjective feeling dimension to participative interconnection 
that tangibly affects society within the ecosphere. Help sensitise the learner 
to the reality of relationship through slowing down, reflection, and other 
techniques. Combine steps two and three to provide “depth perception” to 
the learner, an emergent subjective experience that comes from the 
combination of close, proximate connections and the top view. Emphasise 
the validity of depth perception, and re-state the inadequacy of a single 
point of view.  
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This step brings a perceptual awareness of the presence and therefore 
participation of the learner in both close connections and the larger system. 
This can be done by heightening the learner’s subjective experience of the 
system via exercises that might include making or viewing art or spending 
time in nature, physical exercises with reflection on sensation, or simply 
discussion that brings awareness to the fact of subjective experience.  

Step 5: Invite the learner to picture society within the ecosphere as a 
whole, including proximate connections, the top view, and subjective 
experience. Then invite the learner to consider that his or her identity 
must include the whole. Point out to the learner how dependent on the 
whole context he or she is for existence. What is the learner’s identity if 
that which he or she is dependent upon is included? Point out that the 
circular causality and interconnectedness of the whole means that moral 
and practical rules are the same. Suggest an expanded notion of identity and 
therefore an expanded notion of care or empathy. Point out that reality is 
mysterious, paradoxical and ambiguous.  

Step five combines the previous three steps to provide the learner with a 
sense of the whole – in other words, an interconnected worldview. This 
synthesis can be invited by asking questions like, What does the whole 
picture look like? What is your identity in this picture? What do you care 
about in this picture? These questions could be engaged in various forms 
including asking participants to create self-portraits of the whole picture or 
other similar exercises.  

Step 6: Invite the learner to consider how he or she will care for this 
whole that he or she is/depends on. Discuss how to care for this expanded 
notion of identity. How will we care for the things that are meaningful to 
us? Re-introduce the notion of constant participation – that only the quality 
of participation is negotiable.  

Step six reveals to the learner that this new awareness and knowledge can 
be manifested in actions that serve the whole, including the learner. This 
can be done by asking how the learner will care for what is important, what 
he or she has agency over, and importantly, what he or she will agree to do 
now and in the future. 
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3.4 What pedagogical approaches could enable 
learning for an interconnected worldview? 

The volume of education has increased and continues to increase, yet so do 
pollution, exhaustion of resources, and the dangers of ecological 

catastrophe. If still more education is to save us, it would have to be 
education of a different kind: education that takes us into the depth of 

things. - E. F. Shumacher 
 

Our research focused on what general pedagogical approach would be 
appropriate for creating learning experiences that aim to develop an 
interconnected worldview. In this section we focus on the fact that a 
transformational approach is necessary, then we focus on overarching 
pedagogical theories that might support the transformation to an 
interconnected worldview. Finally we focus on the developmental context, 
for both society and individuals, in which this education takes place. 

3.4.1 Transformational learning 

Defining transformational learning 
The Transformational Learning Centre at the University of Toronto 
describes transformation as a deep structural shift in the basic premises of 
thought, feelings, actions and consciousness that dramatically and 
permanently alter a person’s way of being in the world (Morrell and 
O’Connor 2002).  Transformational learning can occur when alternative 
points of view and perspectives are encountered that disrupt our own 
assumptions, beliefs and values regarding our place in the world and our 
relationships with other humans and the natural world (Cranton 2009).  
This can be a disruptive process depending on the length and depth of the 
experience. It is possible for a learner to go through chaos and confusion, 
and to be overwhelmed by complexity before new information can be 
integrated to restructure mental models that facilitate a greater 
understanding of concepts that were formerly opaque (Ison and Stowell 
2000). 

The need for transformational learning and education 
To address the challenges of today and support the emergence of a more 
interconnected perception of the world, a learning experience requires a 
radical, more transformational approach than traditional education typically 
offers (Macy 2004, A. Hodgson 2010, D. Hodgson, Outhwaite 2010, Cook 
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2010, Oldmark 2010, Castle 2010). Such an approach requires the 
construction of a more adequate worldview while avoiding reinforcing 
current ways of thinking (Sterling 2002). Education and innovation that 
offer simple and incremental improvements on current rationality can too 
easily be captured and co-opted by the failing dominant system to prolong 
its life, and instead, a transformational approach is necessary to pave the 
way to a different future (Leicester 2009).   

Overcoming the challenge of encouraging new thinking while still 
operating within the current paradigm requires learning how to learn in a 
new way, while also developing the emotional, mental and physical 
capacities necessary to move forward. “We have reductionist views of 
learning, so paradoxically, one of the most important challenges is learning 
how to learn” (Hodgson 2010).  Karin Blincoe in The Handbook of 
Sustainability Literacy recommends that in order to understand how we 
learn, the whole educational platform requires rethinking. New curriculum 
should be developed that includes “intuition, imagining, wisdom, 
spirituality, holism as well as basic knowledge of the interdependence and 
interconnectedness of all things” (Blincoe 2009). 

Transformational learning in the context of sustainability 
“The challenge of unsustainability requires a deep learning response, 

which may be termed transformative or epistemic learning.” 
 – Stephen Sterling 

Jonas Oldmark supported the notion that sustainability is an area of learning 
that requires transformational education (Cook 2010, Oldmark 2010, Castle 
2010) with a story of a recent study in Sweden. In 1988, sixty percent of 
Swedes stated that the environment was high priority, but by 2010 this had 
dropped to thirty percent.  He felt that the higher percentage was based on a 
superficial rational understanding that could be displaced by other 
concerns, and that they “just didn’t get it” deep down. However, he added 
that, “a smaller but increasing number of people have learned and gone 
through the transformation. They have learned enough about the system and 
sustainability, and when you understand this, you never change your mind” 
(Oldmark 2010).  

Based on Gregory Bateson’s three orders of learning and change that 
correspond with increasing learning capacity, Stephen Sterling provides a 
case for transformational education. This engages higher orders of knowing 
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such as worldview in order to specifically address sustainability issues. He 
argues that most education is first order learning and has no impact on 
worldview, as it concerns how we can improve knowledge, values and 
skills.  It often concerns how to dig a hole more efficiently but not realizing 
the nature of the hole, or how to get out of it.  However, to get to the root of 
sustainability, there is a need for second order learning to recognize the 
nature of the current worldview or how we currently sustain 
unsustainability. Beyond this lies the construction of a more adequate 
worldview, which informs nearly all levels of knowing (beliefs, norms, 
assumptions, ideas, actions). This third level is epistemic as it implies a 
shift of attention from maintenance learning to learning for change and 
finally learning as change; that is, transformational learning (Sterling 
2002). 

3.4.2 Pedagogical theories and practices 

Many transformational learning theories reference and are built upon Carl 
Jung’s description of two axes of awareness in human experience: thinking-
feeling, and sensing-intuition (Jung 1933). Other scholars’ work have built 
upon this notion of the multi-faceted nature of human understanding, such 
as the Myers-Briggs Type Indicator (MBTI), evaluating personality types 
based on four dichotomies: extroversion-introversion, sensing-intuition, 
thinking-feeling, and judgment-perception (McCauley 2000).  

The exploration of the multi-faceted nature of human experience has led to 
the development of learning theories that address the whole being rather 
than limiting education to the conceptual mind. Stephen Sterling suggested 
introducing novel and varied pedagogy to engage curiosity in the learner, 
which in itself may provoke new ways of thinking. “Don’t rely on any one 
thing. Try to mix up your methods and try to appeal to different aspects of 
human capacity – ethical sensibilities, practical, intellectual, and intuitive 
aspects of a person – so you get a holistic learning experience if that’s at all 
possible” (Sterling 2010). 

Dialogue Education 
Dialogue Education was developed by Jane Vella and Global Learning 
Partners. Dialogue Education has twelve principles of education (detailed in 
section 3.4.3), seven steps of design and a process called the 4A Cycle for 
the creation of specific learning tasks, to inform and guide the design of a 
dialogue educational experience. Much of the pedagogical data we have 
found falls into the categories listed within Dialogue Education. For ease of 
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reading we will use Vella’s twelve principles as categories, plus a few 
more, to report our research. We will include information gleaned from 
other sources in each category. 

Dialogue Education focuses on dialogue with learners as a way to avoid a 
monologue from the instructor that may not meet the needs of the learners 
(Vella 2002). In this way, dialogue education stresses learning over 
teaching. Education is structured so that learners are the agents of their own 
learning (D. Hodgson 2010).   

The seven steps of design provide a sequential process in order to provide 
a checklist of the necessary requirements for an effective learning program 
(Vella 2002). 

1. Who - Who is organizing and who are the learners/facilitators? 
What do they feel their needs are? What relevant experiences do 
they have? Languages, abilities, cultures? Who else needs to be 
here? 

2. Why – What is the purpose of the learning? What are the over all 
objectives? 

3. When – When is the learning experience? How long will it be? Will 
there be one session or many? 

4. Where – Where will the learning experience take place? What are 
the physical characteristics of the learning space?  

5. What - What is the content of the learning experience? In what 
sequence will it be taught? 

6. What for - What achievement-based objectives will the learners 
have done during the workshop regarding each element of the 
content. 

7. How – What set of sequenced learning tasks will the learners do to 
meet the objectives.  

Learning tasks: Learning tasks are well-articulated activities that clearly 
define specific outcomes of the learning program in order to measure or 
verify the learning, and allow both the participants and instructor to know 
what has been accomplished (D. Hodgson 2010).  The tasks are purposeful, 
content-rich and linked to the overall workshop objectives and content to be 
explored (Vella 2002).  

4A Cycle: The design of learning tasks can be informed by the 4A Cycle,  
(Vella 2010), routinely used by Global Learning Partners and recently 
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incorporated within TNS Canada’s workshop programs (D. Hodgson 2010).  
This cycle has four steps:  

• Anchor: whereby a task is given to activate prior learning and 
prepare the ground for new content.  

• Add: in which new content is provided  
• Apply: in which the learners use the new content in a relevant and 

participatory activity. 
• Away: which allows synthesis by asking learners to consider how 

they will incorporate the new learning into daily life (Vella 2002).  

3.4.3 Twelve principles of Dialogue Education  

Needs assessment 
The instructor or curriculum designer should first conduct a Learning 
Needs Resources Assessment to understand the participant’s needs as much 
as possible before the event. This assessment should determine who will be 
in attendance and why, what the participants are hoping or expecting to 
learn, and what skills and knowledge they already have. This process assists 
the instructor in providing an experience that is suitable for the audience 
(Vella 2002). 
 
Safety 
A theme that emerged throughout our interviews was the need for safety in 
order for learning and transformation to occur. Safety in this context 
implies physical and emotional comfort and freedom from judgment 
(Moore 2005) and can encourage participation by “turning timid learners 
into assertive, daring colleagues” (Vella 2002). Providing a safe space 
means that the facilitator requires a level of personal awareness in order to 
release their own values and judgements, to be present, to focus on 
individual needs, and to provide neutral content so that individuals don’t 
feel like they are being pushed (Oldmark 2010).  The facilitator must also 
embody empathy and trust (Outhwaite 2010) and provide a certain amount 
of “handholding”, reminding the learners that being in complexity and 
chaos is part of the process (Yearworth 2010).  This allows participants to 
be able to acknowledge their emotional response to new and challenging 
information, otherwise denial is a reasonable response (Boenhert 2010). An 
effective way to create a safe space while encouraging transformation is for 
the facilitator to position him or herself in both the old and new worldviews 
in order to remain within the participants' “comfort zone” (Boulton 2010).  
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Relationship 
It is important to maintain sound relationships throughout the learning 
experience, both between the facilitator and the learners and between the 
learners themselves. Dialogue is a central tool for building relationship and 
can be initiated by demonstrating curiosity with the needs assessment of the 
learners (Vella 2002).  

Sequence of content and reinforcement 
Content should be programmed from simple to complex and from easy to 
difficult, in small steps, to aid learners’ ability to process and integrate new 
information (Vella 2002). Reinforcement refers to the repetition of facts, 
skills, and attitudes until they are obviously learned. This is especially 
important for adults who don’t have time for homework (Vella 2002).  
Transformation is often an accretive process that takes time and occurs 
gradually (Roderick 2010). As such, a learning experience may be designed 
to be a small portion of a transformation; to initiate it, or to advance it to 
some degree and thus, a more fundamental transformation will require 
significant repetition (Robèrt 2010, Goldsmith 2010).  

Praxis 
Adults learn by doing; praxis is doing with reflection that combines both 
inductive and deductive learning (Vella 2002).  It can be used as a process 
by which a theory, lesson, or skill is enacted, practiced, or reflected upon in 
order to ground learning.  Praxis “means that the learner does what he or 
she is learning and immediately reflects upon that doing. It is a collage of 
efforts: psychomotor, cognitive, and affective (Vella 2002). 

Respect for Learners as decision makers 
Empowerment is facilitated through learning autonomously, and learning 
tasks should be designed to allow learners to reach a new perspective on 
their own (Vella 2010). Learners are the subjects of their own learning and 
therefore, instructors should teach only what is necessary, and allow the 
balance of the content to emerge according to the experience of the learners 
(D. Hodgson 2010).  It is also important to acknowledge and honour any 
resistance by the participants to the content, learning tasks, or process. 
Making issues explicit can help to overcome them so that meaningful 
learning can occur (Vella 2010). 

Ideas, feelings, and actions 
Also referred to as “head, heart, and hands”, ideas, feelings, and actions 
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describe the engagement of the cognitive, affective, and psychomotor 
domains of learning (Sipos et al. 2008, Vella 2010). Stephen Sterling also 
refers to these areas of learning, calling them conceptual, perceptual and 
practice dimensions (Sterling 2001). Traditional education often focuses on 
only the head and ignores the other two aspects of being. In our semi-
structured interviews, we enquired whether it would be necessary to engage 
an organisation primarily on an intellectual level. David Cook, former CEO 
of TNS International said, "if we label business people as only rational, we 
fall back into the way of thinking we're trying to move beyond" (Cook 
2010). Mike Yearworth at Bristol University remarked that although a 
conceptual understanding is important, engaging other ways of knowing is 
also necessary (Yearworth 2010).   
 
David Kolb's experiential learning theory (ELT) describes a four-stage 
cycle (Appendix C) with four distinct learning styles: concrete experience 
(feeling), reflective observation (watching), abstract conceptualization 
(thinking), and active experimentation (doing) (Kolb 1984). The cycle is 
structured such that each learning style provides the basis and input for the 
next. Additionally, the learning styles lying opposite to each other form two 
axes: “grasping experience” (doing/watching) and “transforming 
experience” (feeling/thinking). Learning design would follow this cycle 
such that learners would engage to some degree with all of the learning 
styles, engaging with both their preferred learning style as well as learning 
styles that may be more challenging for them (Kolb 1984). 

Immediacy 
Adults need to see the immediate usefulness of a learning experience. 
Learning tasks should be designed so that a strong connection is made 
between the learner and the content of the task (Vella 2010). “People need 
to understand why this affects ‘me’ as a person” (Gyllensting 2010). This 
can inform design.  For instance, multiple short sessions with practice 
periods can allow learners to learn skills and then immediately use them, 
which may be more effective than one long session (Vella 2002). 

Clear roles and role development 
The facilitator should make clear his or her role as a facilitator of dialogue 
(Vella 2002), and avoid taking on the role of expert, but rather allow 
discussion to develop and make key ideas available when necessary 
(Sterling 2010). “Adult students need reinforcement of the human equity 
between teacher and student” (Vella 2002). However, facilitating dialogue 
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between learners and content requires a strong presence and shouldn’t be 
confused with not facilitating at all (Vella 2002). 

Teamwork 
Small teams help to create a safe space and a sense of togetherness, an 
essential ingredient for developing trust in the process and a positive 
environment for learning (Robèrt 2010, Vella 2002). It provides an 
opportunity for constructive discussion and debate from different 
perspectives and points of view to develop common understanding and 
mental models of new ideas and concepts (Robèrt 2010). 

Engagement 
It is important to engage learners via dialogue and a participative learning 
process rather than designing learning that requires learners to passively 
receive information (Vella 2002). The more teaching there is, the less 
learning (Vella 2010). It is also important to "meet them where they are", or 
to engage an audience with terms they are familiar with. Interviewees 
indicated that appropriate language use is crucial (Roderick 2010, Honoré 
2010); the instructor should speak in the participants' terms, even 
colloquially (Rice 2010), know the participants' priorities and culture (Cook 
2010), and “be one of participants” as much as naturally possible 
(Stephenson 2010). A facilitator must be prepared to alter the pedagogy 
depending on the participants’ knowledge level and readiness to learn 
(Sterling 2010).  Carl Honoré said that he “listens” carefully to the audience 
as to how the material is being received and changes emphasis and tone 
accordingly (Honoré 2010). 

Accountability 
Learners must be the agents of their own learning (D. Hodgson 2010) and 
therefore design of learning must be accountable to learners (Vella 2002). 
Accountability is a synthesis principle; if asked to recreate content in a 
specific context, learners will have to synthesize the information in order to 
do so (Vella 2002). The intended knowledge, skills and attitudes to be 
gained must be visible in learners. By being accountable and taking 
personal responsibility, a fundamental grounding of new learning can be 
facilitated (Outhwaite 2010). 
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3.4.4 Additional principles for transformational learning 

Critical reflection 

“...a major shift toward attaining more understanding and human 
wisdom… We should create learning that enhances critical thinking, the 
understanding of the self, the systems and environments in which we live, 

and the situations we experience…” – Bela Banathy 

Jack Mezirow's notion of transformational learning by critical reflection is a 
process which involves transforming frames of reference through reflection 
on assumptions, validating contested beliefs through discourse, taking 
action on one’s reflective insight, and critically assessing it. By 
understanding the source, structure and history of a frame of reference and 
evaluating its relevance, appropriateness and consequences, learners are 
able to be more discriminating, open and emotionally able to change. 
(Mezirow 2003, 58-63). It is important to note that this version of critical 
reflection requires a certain level of awareness and cognitive capability in 
order to reflect on one's own perspective. Age and level of education are 
major factors in the ability to be critically judgmental (Moore 2005, 76). 
Taking this intellectual approach and articulating the concepts that support 
the way we think has merit, but it is also important to provide clear 
examples as to why certain perspectives are flawed and explore potential 
alternatives (Sterling 2010). 

Criticism of Mezirow’s notion of transformational learning is primarily 
based on his sole emphasis on rationality and many scholars believe that 
this is given too much importance (Imel 1998). Another means of reflection 
is to pose difficult questions to invoke paradox about the way we think that 
may be used to jolt existing mental models (Sterling 2010). Role-playing 
using characters representing different points of view can also provide 
learners with an opportunity to critically examine their own perspectives  
(Outhwaite 2010).  

Regardless of the means for facilitating critical reflection, once aware, 
individuals can be stunned by how worldviews are created and their 
influence on their lives.  As such, a personal crisis may follow which may 
be a necessary element in the process (Boulton 2010). This key step in 
which individuals recognize that one's worldview is only one, limited 
perspective, makes it more likely that an individual will be open to other 
frames of reference or points of view (Yearworth 2010). 
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Positive approach 

Our research found that a positive approach to sustainability education is 
very useful. An essential core idea of positive psychology is that 
individuals thrive in a positive environment (Saatchi & Saatchi 2009). 
“Positive emotions both indicate and facilitate flourishing” (Schueller 
2009).  

The process of transformation can often be confusing and uncomfortable 
(Leicester 2009). The facilitator can ease this by having a positive 
demeanour, using humour, and providing positive stories throughout the 
learning experience (Sterling 2010). Duke Castle of the Castle Group 
reports that sometimes "the unstated emotion in the room is despair", but 
individuals can be inspired by examples of success (Castle 2010).  
Inspiration can also be given by presenting a positive vision of the future 
(Robèrt 2010, Rice 2010), and the transformational learning process can be 
reframed as "rediscovering something we used to know" (Boulton 2010), or 
as a "redirection of human curiosity" from the reductionist and mechanistic 
to the holistic, “into the space of infinite possibility” (Roderick 2010). The 
recognition of the need for change often translates into the excitement for 
change (Cook 2010). Questions such as "what's our story?" and "what do 
we want in the future?" are very useful to create a shared vision and 
empower action (Rice 2010). The use of guilt as a means to induce 
behaviour change should be avoided. Rather, an instructor could point out 
that no individual is responsible for global sustainability challenges, but 
individuals are able to make a contribution to a collective response 
(Stephenson 2010). 

Commitment and action 
Jane Vella emphasises that the desired outcome of any learning is 
behavioural by nature. "Whatever you're teaching, the only indicators that 
count are behavioural. If folks don't act differently, it's inconsequential... it's 
entertainment" (Vella 2010). Lisa Wälitalo from the Swedish Eco-
municipality head office at the Karlskrona Kommun supported this notion 
in saying that once you have new knowledge, you need to have the ability, 
and be in the position to do something about it (Wälitalo 2010).  The need 
for action was also emphasised by David Cook at TNS, “We (TNS) have 
huge piece of work to turn transformation into action. Changing 
understanding does not necessarily result in changing behaviour.” (Cook 
2010). 
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When discussing interconnectivity and the resulting complexity inherent in 
systems, individuals often report being overwhelmed and feeling paralysed 
(Sharpe 2010a, Yearworth 2010, Stephenson 2010, Castle 2010). “People 
can be paralysed into inaction when faced with new information. It’s 
therefore important to always link with plans and actions.” (Stephenson 
2010).  This can be facilitated by presenting that change always occurs 
locally (Boulton 2010), pointing out connections proximate to the learner 
(Sharpe 2010a), and by mapping out a local sphere for positive influence 
(Yearworth 2010). Consideration should also be given to the setting in 
which an educational experience will take place. It should occur under 
conditions when and where the learning can actually be transferred into 
action (Boenhert 2010). 
 
As transformation is often a very non-linear process, it is also necessary for 
the instructor or educational organization to follow-up after the workshop 
with interviews and reminders of learning content, and commitments for 
action (Outhwaite 2010, Speight 2010). 

Developmental context  
One of the lessons of systems thinking is that there can be gaps in time 
between an intervention into a system and noticeable change. Our research 
discovered that there is a process of transformation that must occur for 
individuals and societies to move to the next level of development. In each 
of the following change models there are multiple developmental steps. 
Each has a common middle step that is described as containing confusion, 
chaos, experimentation and turmoil. This step, essentially, is the gap 
between intervention and change. 

Torbörn Lahti referred to Claes Jansen’s “Four Room Apartment” theory of 
change to explain the process that individuals go through in relationship to 
understanding an interconnected worldview. In this theory people start in 
the “Contentment” room. When change ruptures contentment, people move 
into the “Denial” room in which one pretends that everything is still all 
right. When one can see that change is happening, one leaves the “Denial” 
room and enters the “Confusion” room, admitting that one doesn’t know 
how to deal with the new situation. When one is able to let go of the old 
situation, there is freedom to enter the “Renewal” room where integration 
can happen and new possibilities can be perceived (Jansen 2008). Lahti 
pointed out that only some people will be ready for the “Renewal” room to 
hear about solutions and strategies. For others, the best way a facilitator can 
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serve them is to open the door into the “Confusion” room, allowing them to 
move forward so that eventually they will be ready for solutions and 
behaviour change (Lahti 2010). 

Ervin Laszlo describes a four-stage societal change process called a 
“macroshift”. The “Trigger” phase is when new technologies arise. The 
“Transformation” phase occurs when the new technologies irreversibly 
change society, bringing about more complexity. The “Critical” (or 
“Chaos”) phase happens when the pressures brought about by changes 
cause society to become extremely sensitive to fluctuations, careening 
between conflict and dialogue, cooperation and polarization. The last phase 
is either the “Breakthrough” phase or the “Breakdown” phase. If the values, 
views and ethics of the dominant culture respond fast enough to the 
changes, society can break through; if not society will break down. Laszlo 
describes a macroshift as historically happening locally, but points out that 
we are currently in the “Chaos” phase of the first global society macroshift, 
and that we are therefore facing the choice of either breaking through or 
breaking down (Laszlo 2008). 

Tony Hodgson has developed a change model called the Three Horizons. 
Originally designed for businesses, Hodgson has, in his work with IFF, 
expanded the model so that it is useful in thinking about long-term social 
change.  The first horizon is the dominant system at present along with its 
sustainability challenges. The third horizon is a future in which innovations 
have solved those challenges. The second horizon, when the shortcomings 
of horizon one come to light, is how society closes the gap between horizon 
one and horizon three. Hodgson referred to it as the “messy bit” in the 
middle “with a lot of experimentation and even turmoil”. Horizon two must 
figure out how to “keep the lights on” at present while negotiating toward 
the vision of horizon three (Hodgson 2010). 

These three models can help an instructor contextualize education within 
society’s current stage of development, and to identify a learner’s ability to 
engage with aspects of education for an interconnected worldview. These 
models show that big societal changes, including paradigm shifts, are 
complex developmental processes on both individual and social levels. For 
various individuals, the process may disturb deep-rooted ways of thinking, 
initiate a period of confusion, provide clarity to previously vague notions, 
or even inspire new lifestyles or strong commitments to change behaviour. 
A learning experience should be designed with the purpose of opening 



 
49 

minds, sowing a seed, or maintaining the momentum of transformation for 
each individual.  

State of the facilitator 
One important overall point our research revealed is that in order to 
facilitate a transformational learning experience, an instructor must have 
undergone a process of transformation in advance (Sterling 2010, Castle 
2010). “You don’t get a transformative situation unless the teacher or leader 
has had some sort of transformative learning him or herself. There needs to 
be a degree of understanding within the facilitator and a degree of readiness 
in the learner” (Sterling 2010).  Experience allows the instructor to use his 
or her intuition to evaluate the learning process as it is occurring, and to 
make adjustments as necessary (Castle 2010). 

3.5 Answering the primary research question: 
Designing a learning experience to develop 
an interconnected worldview 

The six-step guiding process for learning (Section 3.3) is to be used in 
combination with the pedagogical support outlined in the previous section. 
These two elements can be implemented together to create actual learning 
experiences to develop an interconnected worldview. Depending on the 
needs of the learners, time allocated for learning, setting, and expectations, 
learning experiences may take a wide variety of forms. As such, this 
recommendation for how to use these elements together is a high-level 
approach and does not include details of a specific learning experience. 
Each of the pedagogical themes outlined above can inform the overall 
design of any learning experience that employs the six-step guiding 
process. 

The six steps are sequenced so that each step builds upon each of the 
previous steps. The process may be thought of as a spiral, expanding as 
each step is explored and develops the concepts in the previous steps 
(Figure 3.1). Varying amounts of time may be spent on each of the steps 
depending on the audience and the amount of time allocated for a learning 
experience.  

Steps two through five are the core steps of developing an interconnected 
worldview. A learning designer should consider that these core steps 
address more objective material to begin with and build in more of the 
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subjective elements moving through the process. The pedagogical approach 
stresses the importance of the subjective experience through engaging the 
whole being (head, heart, hands), respect for learners as decision-makers 
and agents of their own learning, and teamwork. These elements could be 
emphasized more as the process moves from steps two through five, 
mirroring the inclusion of more subjective experience through the steps. 

Learning experiences for developing an interconnected worldview created 
with this guiding process and pedagogical approach can become a practice 
of subjective participation in the whole. Rather than a class or workshop 
that tells learners about an interconnected world, a learning experience that 
includes these two elements can be an instance of seeing and participating 
in an interconnected world. The degree of the depth of participation and 
understanding may vary depending on the instructor, learners, and length of 
education, but the movement toward whole participation is always 
possible.  

Ideally, the steps can be repeated within a learning experience if time 
allows.  An individual learner may go through successive journeys 
involving the six steps manifested in different learning designs. On each 
successive journey through the six-steps, learners can be expected to have a 
more comprehensive understanding of that step (Figure 3.1). For example, 
in step two learners consider proximate connections to things that they are 
dependent on and are meaningful to them. Going through step two on a 
subsequent journey through the six-steps should reveal more of these 
proximate connections.  

 

Figure 3.1 - The guiding process, a learning spiral. (Each journey through 
the six-steps brings a clearer and more comprehensive understanding). 



 
51 

Considering the 4A cycle (Anchor, Add, Apply, Away) for the 
development of the learning tasks, each learning task should at least include 
an “Add” and “Apply” component (D. Hodgson 2010). In particular, the 
first step of the guiding process must have a strong “Anchor” component to 
ground learners according to their current worldview and level of 
knowledge.  

The final step in the guiding process must incorporate a strong “Away” 
component to help learners understand how the learning experience can 
translate into behaviour change.  With empowerment in mind, the final 
“Away” step may engage learners to be proactive, recognise their sphere of 
influence, and commit to taking action locally. Depending on the 
developmental context of the individuals, and of the group as a whole, this 
step may also serve to honour the confusion and discomfort that results 
from questioning one’s own frame of reference, or may recognise this 
particular educational experience as the beginning of a much larger learning 
process.  
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4 Discussion 

The first three sections of discussion concern the primary and secondary 
research questions. We start by discussing the results of our first two 
secondary research questions together.  This is followed by a discussion of 
our third secondary research question and the primary research question.  

The last four sections of discussion concern validity and confidence in our 
results, process and expectations, synergy with the FSSD and finally, next 
steps and future research. 

4.1 An interconnected worldview and how it 
can be developed 

New organs of perception emerge through necessity, therefore, O man, 
increase thy necessity. – Jalalladin Rumi 

The results for our first two research questions, what is an interconnected 
worldview and how can it be developed, are tightly linked, with only an 
amorphous boundary between them. For example, systems thinking is a 
discipline that could be a part of an interconnected worldview, but the 
activity of applying systems thinking – seeing relationally – is also 
something that develops the capacity to have an interconnected worldview. 
This being the case, we will discuss the results of these two questions 
together. The results of the two questions interact to develop the emergent 
property of an interconnected worldview. 

To understand an interconnected worldview, we found ourselves looking at 
everything from sustainability principles to art to Buddhism to attempt to 
catalogue different ways of viewing interconnectedness. 

What we found is that for connections to be meaningful they must include 
the self. The crux of the emerging paradigm is wholeness, and there can be 
no wholeness without including the subjective experience. Therefore we 
included both the idea of connecting to that which is closest and most 
meaningful to the learner, in step two, and sensitizing learners to what it 
feels like to be within the system, in step four, in our six-step guiding 
process. 
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When considering how systems thinking takes a top view to look at how 
patterns arise from relationship, and what qualities emerge that were not 
present prior to relationship, we can see that systems thinking is an 
important tool for seeing an interconnected world. It is included in step 
three of our guiding process. However, systems thinking as a methodology 
is usually applied as a limited model of the behaviour of a specific system 
inside of a prescribed boundary. For example, one could model air traffic 
over the Atlantic Ocean. To draw boundaries in this way is to create a 
model that can be seen as whole from the outside. This can provide useful 
information about phenomena inside the boundaries of systems, and 
provide a learner with the powerful insight of seeing something work as a 
whole, which develops the conceptual capacity for imagining wholeness.  

But systems thinking alone cannot provide an interconnected worldview. 
First systems thinking must be applied to the system we live within, society 
within the ecosphere, rather than something more limited.  At this level of 
application we could think about and backcast from the four system 
conditions that make up the definition of success used in the FSSD in order 
to move toward a sustainable society. But the question is: will we? Duke 
Castle, a sustainability practitioner using The Natural Step approach, 
asserted that participants easily understand the systems aspect of The 
Natural Step workshops, but what they are missing is urgency. If there is no 
urgency, then the interconnected worldview is not complete. 

Perhaps participants lack urgency in The Natural Step workshops and other 
situations because systems thinking as a methodology “is essentially 
interventionist, and tends to put the actor in the role of change agent outside 
the system in question” (Sterling 2010). This has a distancing effect that 
allows the actor to imagine that he or she is not connected to society within 
the ecosphere. If people are not connected to something they have no 
reason to feel urgent about it. 

This is a key finding of our work; that seeing the world as interconnected is 
not enough, it is necessary to have the experience of being inside the 
system. For someone to feel urgent about something they have to feel a 
connection to it, therefore one has to locate one’s self inside the system, 
thus inserting one’s subjective experience into the web of connections. We 
must recognize “that our being is both influenced by and influences the 
whole matrix. At different levels of your personality – physical, mental, 
spiritual – we’re influenced by our immediate surroundings, the food we eat 
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the air we breathe. It’s a recognition that we are participative beings in a 
participative world” (Sterling 2010).  

This is why the results we found, when we asked what is an interconnected 
worldview, refer to objective ways of seeing like systems thinking, and 
subjective ways of experiencing, like spending time in nature. If the results 
included only the objective they would be incomplete, leaving out an 
important part of the system: first person experience. Peter Reason says, 
“We can only understand our world as whole if we are a part of it; as soon 
as we attempt to stand outside, we divide and separate.” (Reason 1994, 10). 
To separate ourselves, by seeing the world as objective to our experience, is 
already to begin the process of reductionism and inaccuracy which will 
inure us to the urgency of the situation with a layer of disconnection. 
Including subjectivity “as an essential and legitimate dimension of all 
knowledge” (Leicester 2009), releases us from the trap of abstraction, in 
which conceptual knowledge remains disconnected from the visceral being 
and the heart. An interconnected worldview requires an interconnected 
viewer. 

Non-dual spiritual practices take the logic of relational thinking to 
conclusion by positing that there is only wholeness and therefore no 
subject-object relationship at all. These practices might inform step five of 
the guiding process. The experience of being a subject separate from 
apparent objects is an illusion that can be dispelled by seeing that the notion 
of separateness is false such that even the apparent difference between the 
seen and the seer is transcended. Non-dual spiritual practices might not be 
included in a learning experience, but they are important sources of wisdom 
and instruction for understanding wholeness, including first-person 
experience. 

Our six-step process is meant to be a guide for including the necessary 
aspects of an interconnected worldview. Developing an interconnected 
worldview is an iterative process; there is no final step. But we can say that, 
by using our six-step guiding process to explore the top view of a system, to 
expand awareness of proximate connections, to locate one’s self inside the 
system, and to connect to the heart and to subjective experience, one can 
allow the aggregate of these developed capacities to approximate some 
degree of experiencing wholeness. Thus, having experienced this, one can 
act with the integrity required to maintain the whole that we are. 
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4.2 Pedagogical approaches to enable learning 
for an interconnected worldview  

The focus of the third secondary research question is to understand the 
pedagogical approaches that could enable the development of an 
interconnected worldview.  

Our results for this question come from multiple pedagogical approaches 
and are categorized using Dialogue Education as a framework. Taken all 
together, the aggregate of these results can be understood as the 
pedagogical approach we recommend for use with our six-step guiding 
process. We chose this approach because it is transformational and 
comprehensive; with overall principles for education, design steps, and 
steps for creating learning tasks. We also chose it because the values and 
principles of this approach are synergistic with the goal of developing an 
interconnected worldview. 

An obvious criterion when attempting to develop an interconnected 
worldview is that the pedagogical approach should support its development 
rather than undermining it. Stephen Sterling points out that “While we may 
be aware of the limits of reductionist and objectivist approaches and 
instrumental rationality, at both a deep and practical level they still tend to 
inform our perception, thinking and much educational policy and practice” 
(Sterling 2003). Our recommended approach avoids continuing this 
disconnect in that it matches the intent of the content – development of an 
interconnected worldview – so that a learning experience created 
incorporating this approach would not merely present information about an 
interconnected worldview, but would itself be an instance of participation 
in an interconnected worldview.  

If instead a pedagogical approach presumes a psychological distance 
between learners and society within the ecosphere, the learning experience 
could undo the message it purports to present.  

The intent of the pedagogical approach we recommend is to address the 
whole person, not just the mind. Our six-step guiding process also has the 
goal of addressing the whole person. The pedagogical approach we 
recommend sees learners as subjects of their own learning rather than 
objects to be moulded by rote learning; this matches the emphasis on 
participation and inclusion of subjective experience necessary for 
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developing an interconnected worldview. Our recommended approach puts 
an emphasis on critical reflection. Reflecting on the current worldview, step 
one of our guiding process, allows learners to see the need for developing a 
more inclusive worldview by revealing and reflecting upon the limits of 
society’s current reductionist worldview. Our recommended approach is 
positive and emotionally safe, which makes it easier to ask learners to 
identify as the whole in the guiding process. Our recommended approach 
emphasises engagement and participation, participation being a corner 
stone of our guiding process. 

These examples show how the pedagogical approach we recommend 
supports and intertwines with our six-step guiding process. It would seem 
to be impossible to effectively use the six-step guiding process with a 
pedagogical approach that didn’t emphasise participation, relationship, 
safety, reflection, etcetera, because the practice in the room would be 
counter to the content. A learning experience that gave instruction about an 
interconnected worldview with a more standard pedagogical approach, in 
which the instructor is the unquestioned expert and the students are passive 
receivers of “objectively true” information would undermine the goal of 
developing a whole, participative worldview that values subjective 
experience. 

Our recommendation of this pedagogical approach is a recommendation 
towards a certain kind of approach rather than an absolute prescription. 
There could be other principles or design processes that support the six-step 
guiding process. Our inclusion of the change models in the developmental 
context section (Section 3.4.4) illustrates the need to be artful in facilitating 
learning experiences for developing an interconnected worldview. Not 
everyone is in the same place. A pedagogical approach based on listening 
and respect for the learners will require different solutions at different 
times. 

4.3 Answering the primary research question 

As stated in the results, the answer to our primary question is the six-step 
guiding process combined with our recommended pedagogical approach. 
As outlined in the discussion of pedagogy, there is a synergy of intention 
between our six-step guiding process and our recommended pedagogical 
approach. They share the values of respect for learners’ subjective 
experience, and of wholeness as an essential principle of existence. 
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Together they create a way to design learning experiences that aim to 
develop an interconnected worldview. 

We arrived at our six-step guiding process by asking ourselves what the 
essential elements among the results for the first two secondary questions 
were. We came to the answer intuitively and then tested it against the whole 
list of results to see if it was comprehensive, and to ask ourselves if the six 
steps were indeed essential. We found that the six-steps were both 
comprehensive and, to our understanding at least, essential.  

The steps guide progressive seeing of, and participation in, an 
interconnected world, from becoming aware of connections that are very 
close to the learner to ultimately envisioning and having a sense of the 
whole, including the learner. 

Although the guiding process is untested, we feel that it addresses multiple 
aspects of the human being, and that it is logically sound. We feel that the 
six-step guiding process combined with our recommended pedagogical 
approach provides a solid theoretical core for designing learning 
experiences that aim to develop an interconnected worldview. 

4.4 Validity and confidence in results 

Because of time constraints, our research is by no means exhaustive. A 
deeper and more thorough investigation of an interconnected worldview 
may allow us to make a more comprehensive list of necessary knowledge 
and capacities. However, the nature of an interconnected worldview is 
subjective, so there will never be a list that is complete and exhaustive. 

Also due to time constraints, our work has not been tested, applied, or 
evaluated. We were not able to obtain meaningful feedback on the synthesis 
of our findings in answer to our primary research question from the experts 
who contributed via interviews. Ideally, the guiding process would have 
been refined with this type of feedback and then used to create learning 
experiences in a variety of contexts to gain insight about its effectiveness. 
The findings of these practical tests then could lead to further refinements.  

Our inexperience in the fields of adult and transformational learning may 
have restricted our exploration of suitable pedagogical approaches. Further 
expertise in this area may have focussed our efforts or led us in other 
directions. However, we viewed our relative inexperience as an asset, 
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allowing us to explore the most logical and synergistic pedagogical 
approaches for the topic.  

Finally, our research did not seek out alternative points of view. We 
focussed our attention on resources and experts that agree that an 
interconnected worldview is crucial for sustainability, but differ in their 
descriptions of what this worldview is and how it can be developed. 
Opposing points of view may have shaped our study, or may have shed 
light on potential barriers to the development of an interconnected 
worldview. 

In spite of these limitations, we are confident that our work represents a 
dense and extensive exploration of an interconnected worldview, the ways 
in which it might be developed, and the pedagogical approaches appropriate 
for learning in this context.  

4.5 Thesis process and expectations 

The process we have gone through during our research has confirmed to us 
what Bill Sharpe said in one of our early interviews, that systems thinking 
is a cognitive skill that must be developed. The conversations we engaged 
in were sometimes difficult and frustrating because they often explored 
challenging concepts like feedback loops, delay, endogeneity, and the 
paradoxical relationship between parts and wholes. These conversations 
helped us to practice and develop the cognitive skill of thinking 
systemically. 

Our research also brought us some clarity on a comment that most of our 
interview subjects made; knowledge of interconnectivity is not enough to 
develop an interconnected worldview. In other words, it’s not just the fact 
that everything is connected; it’s how everything is connected. Meaning, 
participation and subjectivity are crucial for individuals to both understand 
interconnectivity and to understand that they are part of the Earth-system, 
rather than outside as an objective, separate observer. 

The results we found were often in alignment with our expectations. We 
expected our investigations of systems thinking to be a fruitful area relative 
to developing an interconnected worldview. We also expected to find 
resonance with non-dual spiritual traditions, which seek to understand 
connectedness and wholeness. 
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We did not expect such a high level of support for our research because this 
subject area is often considered “flaky”. Many of our sources mentioned 
that this subject matter would have been much more difficult to broach 
even a decade ago. We also did not expect so many of our interviewees to 
stress the importance of the participative, subjective experience. We 
anticipated that this type of thinking was more marginalised than it 
currently is and we were surprised at how many of our interviewees were in 
alignment with our ideas. In fact, they indicated that these ideas are 
becoming more and more prevalent in many disciplines. 

We did not encounter dissenting views, as much as we had conversations 
with different emphases. Our discussions with TNS practitioners explored 
the importance of the science that supports the four system conditions for a 
sustainable society. Many felt that the approach of backcasting from 
sustainability principles put forth a strong systems view of the world. 
However, most TNS practitioners agreed that perceiving more 
interconnectivity would be beneficial. 

We anticipate that transformational learning, especially in the context of 
developing an interconnected worldview, will prove difficult for many 
learners. Addressing one’s norms, assumptions and beliefs about the nature 
of the world is likely to be chaotic and uncomfortable. Expanding one’s 
perception from parts to wholes and from discreet entities to patterns of 
relationship is not easy. We embarked on this project with limited 
knowledge in the field of education and quickly learned that there is no 
“one-size-fits-all” approach, especially for a topic such as this. We then 
turned our focus to offering a guiding process and pedagogical approach for 
the creation of a variety of learning experiences that could develop an 
interconnected worldview for various audiences, timeframes, and contexts.  

4.6 Synergy with the FSSD 

As we have discussed, our six-step guide provides a process by which 
learning designers can design a learning experience that can help learners 
attain a heightened perception of interconnectivity in the world, an 
understanding of what the learner depends upon, and an expanded sense of 
identity and boundary of care. This provides learners with a more 
fundamental understanding of the need for sustainable development and a 
higher level of commitment to sustainability. In an organizational context, 
this calls for greater urgency for a strategic approach to planning for 
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sustainability, and in turn, creates a synergistic opportunity to introduce the 
FSSD. The FSSD provides a clear and logical way to care for the whole: 
society within the ecosphere. This supports our assertion in the introduction 
(Section 1.7) that a more interconnected worldview could greatly enhance 
meaningful participation in backcasting with the FSSD.  

Furthermore, we feel that an interconnected worldview has additional 
benefits for Strategic Sustainable Development.  The backcasting process 
within the FSSD includes an assessment of the inputs and outputs of an 
organisation as they relate to the four sustainability principles and a process 
for identifying solutions for more sustainable practices. Our guiding 
process provides learners with an increased understanding of the system, 
the cognitive ability to make better connections, and a greater perceptual 
awareness of interconnectivity. This means that connections could be made 
more easily when assessing the operations of the organization. More of the 
sustainability aspects of an organization will be understood and more 
creative responses can be generated. 

The final step of our suggested guiding process encourages a behavioural 
commitment to care for what is meaningful to the learner.  This can lead to 
a greater commitment to follow-through on strategic plans that have been 
developed through backcasting with the FSSD in order to move the 
organization towards sustainability.  

4.7 Recommended future research and 
potential next steps 

There are some intriguing questions that arise from our work that could 
prompt future research and next steps: 

How effective are learning experiences designed using the guiding 
process? How could the guiding process be refined? How would these 
learning experiences contribute to engagement with the FSSD?  

We recommend that in the near future the guiding process be used to create 
learning experiences. The learning experiences could then also be tested in 
various settings and evaluated for effectiveness. This would enhance 
understanding of the transformational change process involved with 
developing an interconnected worldview, and would provide essential 
feedback about the guiding process. With this information, researchers 
could refine the learning experiences and the guiding process itself. Testing 
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and evaluation could assess the degree to which participants report seeing 
or understanding the world in new ways or the degree of behaviour change 
that follows the learning experience. For sustainability practitioners using 
the FSSD, testing and evaluation could assess the level of engagement of 
learners with the framework, including initial enthusiasm and take-up, level 
of understanding of the core concepts, and follow-through on prioritized 
actions.  

How would our understanding of an interconnected worldview and how 
to develop it evolve given a longer period of time or a wider pool of 
resources? How can an interconnected worldview complement the FSSD, 
and vice-versa?  

As a result of limited time, our research was contained to a limited pool of 
experts and literature. The nature of the topic implies subjectivity, and our 
research indicates that an interconnected worldview is a developmental 
process that occurs over time. We suggest that further research be 
conducted with more experts in the fields of systems thinking, sustainability 
education and transformational learning to further develop our findings, 
ideas and recommendations. We have developed relationships with many 
experts during the course of our research, and there could be opportunities 
to re-engage with these experts and broaden the network for this purpose. 
Also, developing an interconnected worldview could significantly enhance 
the comprehension of the System level in the FSSD. An exploration of how 
the six-step guiding process could be used in conjunction with the FSSD 
may reveal powerful synergies that accelerate learners’ understanding and 
engagement.  

As mentioned in section 3.1.6, if our point of view is endogenous to the 
system, our subjective experience must be taken into account when 
considering the system. The FSSD has four principles that society must be 
in alignment with in order to be sustainable.  However, the way in which 
subjective experience might affect that alignment is not addressed. Future 
research could be done on whether it would be appropriate to explicitly 
include subjectivity within the scope of the FSSD, and if so, how to do it. 

What are suitable tools and techniques that could support learning 
experiences to develop an interconnected worldview?  

Throughout our research, we encountered many tools and techniques for 
facilitating a whole-systems understanding and interconnected worldview, 
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including models, simulations, exercises, designed experiences, activities 
and games. These could be used to engage various levels of knowing and 
learning styles, and future research could select or develop tools and 
techniques that are suitable for each step of the guiding process and the 
pedagogical approach. Ideally, a suite of tools and techniques could be 
developed with the guiding process in mind, allowing educators and 
facilitators to select appropriately to tailor learning experiences according 
to learners’ needs, expectations, and level of knowledge, and the time 
allocated for learning. 
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5 Conclusions 

This research investigates development of human capacities and 
understanding that can help us to address the root cause of unsustainability: 
the limited worldview of a society that cannot see, or is desensitized to, the 
self-destructive nature of its actions. 

A limited worldview presents a challenge in that any investigation into 
whether and how to expand it, including the authors’, must necessarily be 
bounded by the limited worldview of the investigators. However, a deeper 
note sounds, that calls society to move toward something more complete 
and more satisfying than our current habit of living. Having heard the call, 
investigators can depend on the natural resilience of human society in 
which there is always someone among us who has a deeper understanding 
and can help the rest of us forward. 

This particular investigation depends on exactly that: the deeper 
understanding of experts to help the authors understand what an 
interconnected worldview is, how to develop it, and what pedagogical 
approaches could support that development. 

When we began our research, our intention was to create a specific learning 
experience that could develop an interconnected worldview. We quickly 
realised that we needed something more fundamental: how is an 
interconnected worldview developed? Our attention then turned to making 
possible the design of learning experiences for different audiences, 
contexts, and timeframes. The end result of our research is a six-step 
guiding process and a pedagogical approach that, supported by the results 
and discussion sections of this thesis, can be used as a guide for creating 
learning experiences in various contexts that develop an interconnected 
worldview in support of Strategic Sustainable Development. 

One of the key points of our work is that it is necessary to include 
subjective experience to help locate the learner inside the system, not just 
conceptually but perceptually – through the senses – as well. This is how 
we can feel the urgency, by actually experiencing our interconnectedness 
with the world, beyond just thinking about it. Subjective first-person 
experience has a major role to play in sustainable development but science 
has generally not left room for this perspective. We inhabit the very 
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systems that we study and need to protect. Therefore, our personal 
experience and participation in those systems must be taken into account. 

The mechanistic worldview that drives most of global society is an 
entrenched habit that won’t be easily dissolved. Yet, the authors were 
surprised and pleased to find that this thesis is only one effort in a paradigm 
shift that is clearly happening with a momentum, we predict, will be 
inexorable. 
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Appendix A:  Expert Interviews 
A.1:  Interviewees 

Name Organisation Relevant Expertise 

Jody Boehnert Ecolabs Founder of EcoLabs, an ecological literacy 
initiative and a network and platform for 
visual communicators addressing 
sustainability and systemic change. 

Jean Boulton Claremont 
Management 
Consultants 

Formally Practice Director for organisational 
change for Hay Management Consultants. 
Lecturer on Bath's MSc programme on 
Responsible Business Practice. Currently 
writing, lecturing and consulting on topics 
associated with complexity, change and 
strategy. 

Duke Castle Principle at The 
Castle Group and 
TNS senior 
associate 

Business and marketing consulting with an 
emphasis on sustainability based on The 
Natural Step framework.  Conducted >400 
sustainability trainings. 

David Cook The Natural Step Former CEO of The Natural Step. 

Philip Franses Schumacher 
College 

Lecturer in Complexity and Holistic Science, 
Schumacher College. 

Simon 
Goldsmith 

Principled 
Sustainability 

MSLS graduate, Director of Principled 
Sustainability, with over 15 years of 
sustainability consulting experience. 

Kenneth 
Gyllensting & 
Lisa Wälitalo  

Karlskrona 
Kommun (Eco-
municipality head 
office) 

Sustainability training and planning for 
Swedish eco-municipalities. 

Dwayne 
Hodgson 

The Natural Step Sustainability Learning Programs Manager 
for the Natural Step Canada.  Certified 
Dialogue Education Teacher with Global 
Learning Partners. 

Anthony 
Hodgson 

Decision Integrity 
Limited 

Application of systems thinking, holistic 
thinking, integrative group processes and 
sustainable values. World modelling 
coordinator at International Futures Forum. 



 
II 

Carl Honoré Independent author 
and speaker 

Author of In Praise of Slow. Lecturer and 
speaker on social and organisational change. 

Martin Hunt Forum for the 
Future 

Head of the Built Environment at Forum for 
the Future, an independent, non-profit 
organisation with a mission to promote 
sustainable development. 

Torbjorn Lahti Independent 
sustainability 
practitioner 

Project director for Sustainable Robertsfors, 
a five-year sustainable community 
demonstration project. Former project 
planner for Sweden's first eco-municipality, 
Övertorneå, and instrumental in the 
formation of SeKom, the Swedish national 
association of eco-municipalities. 

Jonas Oldmark The Natural Step Program director at TNS for the Real 
Change Research Program.  Lecturer in the 
MSLS programme and co-author of the 
MSLS textbook. 

Andrew 
Outhwaite 

We Are Arising Working in community-level sustainability, 
engagement and social innovation. MSLS 
graduate. 

Karl-Henrik 
Robèrt 

The Natural Step Founder of The Natural Step NGO. Winner 
of Green Cross Award, Blue Planet Prize 
and Laureate Medal for Social 
Responsibility. 

Ian Roderick Schumacher 
Institute 

Director at Schumacher Institute for 
Sustainable Systems. MSc Responsibility 
and Business Practice. Past president of UK 
Systems Society. 

Philip Rice The Sustainability 
Institute 

Training Director for applying tools of 
systems thinking to the challenges of 
sustainability. 

George 
Richardson 

University of 
Albany, 
Rockefeller 
College of Public 
Affairs and Policy 

Professor of Public Administration, Public 
Policy, and Information Science. Founded 
and served for seven years as the executive 
editor of the System Dynamics Review. 
Author honoured with the System Dynamics 
Society's Forrester Award. 

Bill Sharpe Independent 
Researcher 

Specializes in systems, complexity and 
strategy and a senior associate with leading 
futures organizations. 

Heidi Speight The Natural Step Training Director at The Natural Step USA. 
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Graduate of MSLS programme. 

Wendy 
Stephenson 

The Converging 
World  

CEO at The Converging World, a UK based 
charity that aims to address issues arising 
from social inequality. 

Stephen Sterling University of 
Plymouth 

Associate Director of the Centre for 
Sustainable Futures.  PhD in Education and 
Sustainability. Background in teaching, 
international consultancy on education and 
sustainability. 

Jane Vella Global Learning 
Partners 

Founder of Global Learning Partners. 

Mike Yearworth University of 
Bristol 

Reader in Systems at University of Bristol 
and Founder/Managing Director at 
Grounded Systems Ltd. 

 

A.2:  Guided interview questions 

Current worldview & sustainability challenges 
1. Our research suggests that a mechanistic, reductionist worldview is 

a contributing factor to our global sustainability challenges. Based 
on your experience, do you agree with this idea? Why or why not? 

 
Broader worldview & transformative education 
2. In your opinion, is it important to develop a more interconnected 

worldview to address sustainability challenges? 
3. What do you think are the barriers to thinking in an interconnected 

and systemic way? How do you think an interconnected worldview 
could be facilitated or developed? 

4. Does this require a transformative approach to education for 
sustainability? What does transformative mean to you and what is 
required for something to be transformative? 

 
Conceptual Understanding of Interconnectivity 
5. What do you think are effective approaches to introduce a more 

interconnected worldview to a business or public sector audience?  



 
IV 

6. If you are familiar with systems thinking, in your experience which 
elements are required to communicate an interconnected 
worldview? 
 

Knowing beyond a Conceptual Understanding 
7. For a transformative experience, do you think it is necessary to go 

beyond a conceptual understanding? 
8. If so, how would you describe the level of knowing beyond the 

conceptual understanding, and how could it be engaged? 
9. Do you have any experience with effective educational approaches 

for adult learning in this context? 
10. Do you have any particularly effective descriptions, examples, or 

experiential techniques to illustrate interconnectivity? 
 

Specific for Sustainability Consultants 
• When working with organisations for sustainability, does your 

process/methods result in lasting engagement with sustainability?  
i.e. How often does a strategic sustainability process become 
embedded in the culture such that sustainability informs their 
everyday actions? Do you track this?  

• Are there individuals within organizations that are transformed by 
your sustainability approach such that they report that they are 
seeing the world differently? How often does this happen?  

• Are there areas that need to be addressed to bring organizations 
closer to sustainability that are outside the scope of your 
organization? 

 
 
 
 
 
 
 
 
 
 
 
 



 
V 

Appendix B:  Linking research to the six-step 
guiding process  
 

Step Supported by research result From 
section 

Related to secondary 
research question 

Understanding the need for an interconnected worldview 3.2.1 

Understanding the need to overcome self-reinforcing 
structures 

3.2.9 

1 

Understand the limitations of a singular perspective 3.2.1 

2 

FSSD 3.1.2 

Systems thinking 3.1.3 

Eco-literacy 3.1.4 

Connection to nature 3.1.10 

1 

Locate the self inside the system 3.2.3 

Understand that participation is constant 3.2.8 

Expanding awareness of proximate connections 3.2.3 

Dependency chains 3.2.3 

2 

Slow down to sensitize 3.2.2 

2 

FSSD 3.1.2 

Systems thinking 3.1.3 

Eco-literacy 3.1.4 

Boundaries/models/reality 3.1.6 

1 

Understand the concept of an interconnected world 3.2.2 

Understanding feedback 3.2.5 

Understanding gaps in space and time 3.2.6 

3 

Dependency chains 3.2.3 

2 

Subjectivity 3.1.7 

The feeling dimension 3.1.8 

Art 3.1.9 

Connection to nature 3.1.10 

Non-dualism 3.1.11 

1 

Locate the self inside the system 3.2.3 

4 

Slow down to sensitize 3.2.2 

2 

The feeling dimension 3.1.8 

Art 3.1.9 

Non-dualism 3.1.11 

1 

Expand concept of self 3.2.4 

Understand that moral and practical rules are the same 3.2.7 

Understand that participation is constant 3.2.8 

Address notion of self-reference 3.2.9 

5 

Fear of loss of control 3.2.9 

2 

6 Understand that moral and practical rules are the same 3.2.7 2 
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Appendix C: Supporting figures 

 

 

 

Kolb’s learning cycle. (From www.kynesis.co.uk) 

IFF World Model (International Futures Forum 2010) 


