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The Natures in Systems Changes, and Designing for Learning

Embracing the tensions in formalizing methods, deploying practices, and building theories  

David Ing, with Zaid Khan, Dan Eng and Kelly Okamura  [version 0530 in ongoing revision]

Systems Changes Learning synthesizes a variety of schools of thought, with an aim to contribute to the field of systemic design.  This approach celebrates the creative tensions between (i) navigating practices in the field, alongside (ii) buildings theories extending the systems sciences, and alongside (iii) authoring methods in the Creative Commons for adoption via open access platforms.  

With “systems change” having become a more popularity concept, might some scholarship in the systemic design community lend more authenticity?  Does reflecting on the natures in systems changes provide more insight?  

In 2021, Systems Changes Learning Circle is in its third year of an espoused 10-year journey.  Progress to date includes (i) practices in introductory workshops on reorienting priorities; (ii) theories extending schools on learning systems, general systems theory, and soft systems; and (iii) methods initiating a core group on open Internet platforms in anticipation of scaling.  Prospects are projected for (i) experiences in field engagements, (ii) a turn from inductive to deductive, and (ii) methods formalized rigorously with engagement models, work products and techniques.
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1.0 Introduction – Might systemic design embrace more nature and learning?

In 2018, interest in “systems change” gained currency. That summer, an association of philothrophic organizations invited practitioners worldwide to convene for a weekend on “field building” for systems change.  Converging on a common definition of “systems change” was de-emphasized, in favour of excerpting the gist from responses to pre-readings.
  The discussion that ensued largely focused on the ways in which impact in “theory of change” – as a type of return-on-investment – might be improved in the funding of (or receiving funding for) projects.

More clarity about “systems change” is warranted.  For practitioners of systemic design, there is an opportunity to build on the rich legacy of knowledge in systems theories.  Rather than attempting to simplify the complexities in the systems in which we engage, we can instead rise to the challenge of embracing messes, as posed by the RSD10 symposium.  The interplay between (i) the practices of design and (ii) the sciences of systems is a fertile ground for creativity.  Gaining a stronger foundational groundwork in the short term may bear fruit on the longer horizon for initiatives where expanding scale, scope and speed, are a concern.
A subgroup of Systems Thinking Ontario has formed.  Centered in Toronto, Systems Thinking Ontario has a history of monthly meetings since January 2013, in venues provided by the Strategic Innovation Lab at OCADU.  With participants drawn from the International Society for the Systems Sciences membership and Relating System Thinking and Design symposiums, the appreciation of authentic systems thinking runs deep.
  The subgroup now known as the Systems Changes Learning Circle was cofounded in early 2019 in association with the Climate Ventures program at the Centre for Social Innovation.  Envisioned for deeper inquiry, the subgroup espouses a 10-year journey of knowledge generation and sharing.

Why “systems change”?  An essential premise is that novices in “systems thinking” come with a frustration that either (i) systems are not changing fast enough, or (ii) systems are changing too fast.  Thinking in systems at depth is not required when direct action can be taken with a linear relation between cause and effect.  We draw  attention to a singular “system change” in comparison to the plural “systems changes”.  Is there more than one system involved?  Is there more than one change of interest?  Does concern for “system change” by an individual hint at an observer with a lack of authority, in which deeper engagement would lead to a larger movement?  Are “systems changes” more than changes to which a systemic (or systematic) lens is applied; or are “systems changes” an ecology on which a lens of change is applied?  Is a designer enabled or constrained in the situation?
Advancing “systems changes” as a first-class construct
 can lead to friction in the creative tension between:
· practice negotiability;

· theory building
; and
· methods authoring and adoption
.
In the field, practices involve human judgement on the interplay between the situations at hand, and the canonical (or espoused) ways in which work is successfully accomplished.
  Inferring theory from studies of practice over time requires a longitudinal perspective, where hypotheses posed at earlier stages might be revised as findings provide insight.  Documenting methods that might be refactored and revised enables first-hand experiences to be shared and evolved as more collective intelligence is gained.

Three distinguishing features that the System Changes Learning Circles presumes are:

· aspiring towards a shallow gradient on understanding, low in detail but high in precision;

· recasting and reifying to inquire on the nature of systems changes; and

· designing for learning with an appreciaton of living systems as changing. 

Systems Change Learning may eventually become recognized as a distinct school of thought, standing on the shoulders of luminaries in the systems tradition.  Rather than arguing for a “single best way” to approach an issue, the style of the core group is more synthetic, acknowledging the rich heritage from multiple sources.  Three distinguishing features are further explicated, next.
1.1 A shallow gradient on understanding reduces frustration for novices
Systems Changes Learning shares with Systemic Design its roots in “the most prominent interdisciplinary approaches of systemics and design thinking ... developed in the Ackoff and Banathy-era social system design schools that promoted whole system approaches to the challenges of the modernist technological era”.
   The Systems Changes Learning Circle also endorses the spirit in the Relating Systems Thinking and Design symposiums “to develop the intersection of systems science and theory and design practice, methods, and education”.

The subgroup draws from professsionals who are peripherally involved with, or alumni of, the graduate programs  at universities.  The core group appreciate slow learning, as active participants in the monthly Systems Thinking Ontario meetings over many years.  A challenge accepted by the Circle is that majority of the world has not had the benefit of formal education in graduate school, to make sense of the issues associated with systems changes, and/or systemic design. 

Framing a challenge of “systems change” can lead rapidly to getting bogged down in definitions. “What is a system?”  “Is that change systemic?”  “Is everything a system?”  “What isn’t a system?”  Rather than taking learners down the hard road, we would like to be able to ease novices in an inductive way.

This procedure for sequencing learning has been informed by experiences teaching systems thinking courses in the master’s program in Creative Sustainability at Aalto University.  For the first cohort of students in a 2-year program starting in 2010, formal systems thinking concepts were introduced in two courses up front in the curriculum sequence.
  While this approach was found to be effective, students were forced through a boot-camp- like shock:  initial discomfort and frustration with the material did eventually lead to effective internalization, and strong intuition about the ways of the tradition.  As an improvement for subsequent cohorts, the course order was revised into a friendlier sequence, to “get students to discuss, wonder, question, and boldly evaluate at the outset, so that communication in subsequent multidisciplinary advanced (project) courses is creative and natural”. 
   After students gained more confidence with themselves and their study groups, they were  better prepared for two courses on systems thinking, resequenced as the third and fouth modules of the five required.  The approach eschews the transmission of representations in favour of the education of attention.

In winter 2016, an assignment to lead the “Systems Thinking 2” course at Aalto University prsented an opportunity to reprogram the 2010-2011 materials in the new program sequence.
  In winter 2018, an assignment to teach the “Systems Thinking, Systems Design” at the iSchool at University Toronto was taken as an opportunity to emphasize methods as would have been taught in “Systems Thinking 1”, if an engagement with Aalto University had continued.
  If and when the learnings from the Creative Sustainability program are reformed, the two introductory courses encouraging systems practice would be followed by a focus on systems methods (i.e. the third module of five), and then systems theory (i.e. the fourth module).
These teaching experiences validate that it’s practical to introduce (i) systems changes practices and (ii) systems changes methods, without the full rigour of studying (iii) systems changes theories fully.  There’s a lot of be learned, but not all on the same day, month or term!  At the same time, we would like to pre-empt oversimplification of systems concepts to the point that those understandings lead a wrong direction.
  Starting novice off with an oversimplification can lead to a conception embedded as a fallacy, as “a kind of error in reasoning”.
  The onus on maintaining integrity with systemic design philosophies and wisdom rests with educators, trainers and facilitators.  Encouraging novices to continue to engage with the community of practice gradually clarifies the body of knowledge in systemic design, and (hopefully) a more authentic vocabulary.

1.2 System(s) + change(s) are recast and reified into systems changes

As a subgroup, the Systems Changes Learning Circle – wrestling with “systems change” – faces challenges similar to the “systemic design” community that continues to mature:  “This intersection between systemics and design has not been addressed by other scholarly or practitioner conferences, as these two fields have actually drifted apart while often invoking the languages of “systems” and “designing” without truly understanding the core methods of each discipline”.

Thid subgroup sees “systems changes” as a whole that should be regarded as different from its parts.  This predisposition is consistent with a deeper appreciation of synergy, so that “systems changes” are “different from” and “something else than” the parts of “system” and “change”.
  In a simile, the property of wetness in water (as a whole), is a property neither of hydrogen or oxygen (as parts of the whole). 

Thus the subgroup approaches “systems changes” as recasting (adjusting the way we talk about)
 and reifying (thingifying an abstract into something empirically observable)
 the label.  This distinction is in contrast to others who might look reductively look up dictonary entries for “system” and “change”, and then infer a compounding of meanings.

Systems changes may involve reformations or transformations.  “A system is transformed, as contrasted with reformed, when its structure or functions are changed fundamentally”.
  Transformations generally involved increasing (or decreasing) complicatedness or complexity.  “Changes in an ecology may manifest as (i) increasing complicatedness or (ii) increasing complexity”.

What are the natures of the systems changes in which we’re interested?  Our use the plural of “natures” derives from a preferrred definition from the Oxford English Dictionary, with nature as:  “The inherent or essential quality or constitution of a thing; the inherent and inseparable combination of properties giving any object, event, quality, emotion, etc., its fundamental character”.
   The plurality of natures underscores that we are referring not to the nature of single shift, but instead either a collection of shifts, or a system of shifts.  Multiple natures in systems changes opens us up to consider: (i) structural and processual; (ii) behavioral and ecological; and (iii) willful and non-intrusive.
1.2.1 The natures in shifts can be structural, and also processual
The vocubulary of systems changes rests on some foundations in systems theory.  “Systems thinking is a perspective on parts, wholes and relations”.
  “Brieﬂy, function is contribution of a part to the whole; structure is an arrangement in space; and process is an arrangement in time”.
  A behavior “is a system change which initiates other events”.
  “Systems all of whose changes are reactive, responsive, or autonomous (active) can be called reactive, responsive, or autonomous (active), respectively. Most systems, however, display some combination of these types of change”.

Two ways of seeing nature, back to the ancient Greeks around 500 BCE, have set how human beings negotiate with themselves and in their world(s).  On one side, “reality was defined as that which did not change.  [….]  When change emerged, it could be assigned to an area of no/low importance”.  On the other side, “those embracing change defined reality as that which did change.  Emphasis was with the beauty of that which was dynamic instead of the protection offered by what was static.  The choice was between a changeless state and a state of change”.
  Reality as “that which does not change” leads to a structural predisposition.  Reality as “that which did change” leads to a processual predisposition.
The Systems Changes Learning Circle encourages the view of reality as processual.  In comparison to leadership, and political and social science researchers, “bio-physical researchers, are, on the other hand, more emotional about their subjects of interest, and definitions of reality. Change is their definition of life, while changelessness is, of course, death”.
  Systems theory reset on the entropy (the second law of thermodynamics) in an appreciation that “stable equilbrium is death”.
  “In a private conversation in 2006, G.A. Swanson said that process comes before structure”.

In a practical sense, the subgroup is not alone in prioritizing the processual over the structural.  The Enterprise Systems Modeling Laboratory has pioneered the work on Object Process Methodology, and has been approved by the ISO as standard 19450 in 2015.  In comparison to most computer-based approaches to modelling, OPM starts with processes, first.  In the “Function-as-a-Seed OPM Principle: Modeling a system starts by defining, naming, and depicting the function of the system, which is also its top-level process”.
  The methodology puts “three kinds of elements – objects, processes, and relations among them – to better enable modeling both the structure and behaviour of a system.
   In practice, the OPM way leads to thinking about processes, first.
These details on the natures in “systems changes” are likely deeper than those with a superficial interest in “change”.  This leads us to the next section looking at types of changes.  
1.2.2 The natures in shifts can be behavioral, and also ecological

The are two subtleties in definition “Systems thinking is a perspective on parts, wholes and their relations”.
  In the preceding section, we dealt with the subtlety of process (as arrangement in time) emphasized over structure (as arrangement in space).  In this section, we deal with the subtlety of “relations”, that include part-part, part-whole, and whole-whole relations.

The history of system theory parallels developments in psychology.  Tracing back to the 1950s , the  development of behavioral analysis -- “what’s inside your head” -- follows the research of B.F. Skinner.
  In the 1960s and 1970s, there rose an alternative in ecological psychology – “what your head is inside” – through the work of J.J. Gibson.
  This parallels the ideas of (i) analysis, as breaking wholes down into parts, and (ii) synthesis, as combining parts together into wholes.  In authentic systems thinking, synthesis precedes analysis.
  In comparing scientific activities with a ‘designerly’ form or activity, “experiments suggest that scientists problem-solve by analysis, whereas designers problem-solve by synthesis”.

In 1956, the journal Behavioral Science was launched.  “Our present thinking – which may alter with time – is that a general theory will deal with structural and behavioral properties of systems”.
  In 1976, that journal was merged with Systems Research, continuing the tradition with the systems sciences.
  In a general sense, the term ecology is very old.
  Nowever, it’s not until 1987 that the the lebel of “ecological epistemology” was attributed to Gregory Bateson in a posthumous publication.
  The systems movement thus has a range of understandings, from behavioral to ecological.

The relation is often missed is that of whole-whole; and there is an added dimension of time.  The label of “systems changes” evokes an ecological perspective, where one whole not only passively reacts to a shift by another whole,  but can also actively anticipate and adjust responses on a multi-period horizon.  “Coevolving reﬂects changes in one whole (e.g. a species) to another whole (e.g. another species). These relations can be expressed for both living and nonliving systems”.
  If one system is able to coordinate with the other, we may describe the interaction as co-responding.  “Co-responding ‘is the process by which beings or things literally answer to one another over time, for example in the exchange of letters or words in conversation, or of gifts, or indeed in holding hands’”.
  “Members co-responding with each other carry on alongside one another over time, answering contrapuntally”.

Whole-part conceptions can lead to descriptions of “systems of systems”.  Whole-whole conceptions may lead to the collections of systems, that may or may not complexify into a greater whole. 
1.2.3 The natures in shifts include willful action and non-intrusive action
Are interventions in systems changes more based on the idea of a Hypocratic Oath, or a Bias for Action described by American management gurus?
Physicians have vowed to a Hippocratic Oath since 1508 in Germany, eventually becoming a standard by 1804 in France.  “Hippocrates came closest to issuing this directive in his treatise Epidemics, in an axiom that reads, “As to diseases, make a habit of two things – to help, or at least, to do no harm”.
  In 1982, the most popular book in managing excellent, innovative companies has as the first characteristic:  “A bias for action, for getting on with it”.
  They say “don’t just stand there, do something”.  Experimentation provides the something to learn from.  

The dilemma of action and inaction reveals two types of decision-making mistakes, that are not equally easy to identify:  (i) errors of commission: doing something that should not have been done; and (ii) errors of omission: not doing something that should have been done.
  Adding on the dimension of time leads to four orientations on systems changes:  (i) inactivists, who do nothing to change from the current state; (ii) reactivists, who want to return the way it was; (iii) preactivists who believe the future will be better than now; and (iv) interactivists who “try to prevent, not merely prepare, for threats, and to create, not merely exploit opportunities”.
  

This leads us to classical Chinese philosophy, with alternatives of wèi (為) and  wú wèi (無為), that may be best translated as willful action, and non-intrusive action.
  Will is considered to be a human trait.  A non-intrusive action suggests that direct human intervention is not required, that nature might resolve an issue over time.  In the management of ecological systems, “the best approach is to identify what is missing from natural regulatory processes and provide only that. Let the ecological system do the rest”.

With this appreciation with the nature of shifts, we can then turn to designing for learning.

1.3 Designing for learning appreciates living systems as changing

With the predisposition towards the processual in Systems Changes, designing becomes more complicated.  While the easy path for a designer would be to work to up to a deadline and declare completion, the glamour of innovation has an unfortunate long tail in maintenance.  “At its most extreme, innovation-speak actively devalues the work of most humans, … [and] …  it fails to capture the essence of human life with technology – where maintenance and reliability are far more valuable than innovation and disruption”.

While many might consider the architecting of built environments to have been completed when the ribbon to the front door is cut, there’s an alternative view of building the unfinished.  “Many ideas rally under this.  The need for a many-sided view is one; another is openness of the environment of it as finished.”
  Nature is in the unfolding of systems changes.  “An unfolding is a process which gets you from one stage or moment of development to the next moment of development, in the evolution of a neighborhood or in the evolution of a building”.
  Nature unfolds, as a flower blooms.

Designers may be presented with the challenges of problems, wicked problems, messes, crises, or wicked messes.
Problems may be treated in one of three ways:  (i) resolving a problem draws on past experience to return to prior state; (ii) resolving a problem by using a scientific method to find the best than can be done ; or (iii) dissolving a problem by redesigning the system so that the situation doesn’t recur.

Wicked problems are “’malignant’ (in contrast to ‘benign’) or ‘vicious’ (like a circle) or ‘tricky’ (like a leprechaun) or ‘aggressive’ (like a lion, in contrast to the docility of a lamb)”.  Especially in social or planning problems, they are ill-defined and are never solved; only at best resolved over and over again.

“A mess is a whole system of problems that is poorly organized, even disorganized. In fact, some of the disorganization is both intentional and unintentional.  None of the problems that constitute a mess even exists, and hence cannot be defined, independently of all of the other problems that areintegral parts of the mess”. 
  One must cope with messes, not solve them.
“A crisis is a set of extreme events that threaten the viability of an organization. Moreover, they cannot be contained within the walls of the organization, and they always challenge, if not shatter, the basic assumptions of the stakeholders of the organization”. 
 “While all crises are inherently complex and therefore messes, not all messes are necessarily crises”.  Crisis management prepares an organization for the unexpected.

A wicked mess is “more akin to a ‘pathological, if not a cancerous disease’.  One of the basic, characteristic properties of such messes is that every action that is undertaken to improve them is virtually guaranteed to do the opposite: create as much harm as good. In somewhat different words, every seemingly positive action has the high potential of producing dangerously harmful interactions with each and every part of the mess”.
  The heuristic for coping with a wicked mess is “the most unlikely parts of a mess will not only hook up, but definitively cause major crises”.

Systemic designers are brought into situations where the aspiration is that they can make things better.  If improvement can not be made in the short term, we would hope that we might learn in the longer term.  For this, the next subsections deepen our systems apprecation with designing for learning (i) as an aim, rather than a constraint,  (ii) seeing types of systems changes in fields, and (iii) asking which systems or ecosystems.
1.3.1 Designing for learning can be an aim, rather than a constraint
Systems Changes Learning builds on the work of others.  The processual orientation leads to recasting and reifying methods, as we do a deeper reading of their original work.  Let’s channel some Russell Ackoff.
In interactive planning, the “design or redesign is a conception of a system that its designers would like to have right now, not at some future date”.
  It is a design for the world of the present.
  This comes with three required properties:  “it should be (1) technologically feasible, (2) operationally viable, and (3) capable of rapid learning and adaptation”.

“(1) The requirement for technological feasibility means that the design must not incorporate any technology that is not currently known to be useful”.

“(2) The requirement for operational viability means that the system designed must be capableof surviving if it where brought into existence”.

“(3) The requirement that an idealized one should be capable fo rapid learning and adaptation can be met if the following three conditions are satisfied”.  (a) “The system’s stakeholders should be able to modify the design whenever they care to”.
  (b) When “questions arise for which objective answers are not available … they must be dealt with by incorporation into the design experimental processes for resolving them”.
  (c) “[All] decisions made witin the system designed should be subject to control”.

The orientation to idealize is not to create a utopia.  “Interactivists want to do better in the future than the best we are capable of doing now, to idealize.  Therefore, interactivists focus on improving performance over time rather than how well they can do a a particular time under particular conditions.  Their objective is to maximize their ability to learn and adapt, to develop”.
  

Definitions for adapting and learning had previously been published with great clarity, revealing a predisposition towards teleology.

“[Adaptiveness ] is the ability of a system to modify itself or its environment when either has changed to the system's disadvantage so as to regain at least some of its lost efficiency”.

“Since learning can take place only when a system has a choice among alternative courses of action, only systems that are goal-seeking or higher can learn.   If a system is repeatedly subjected to the same environmental or internal change and increases its ability to maintain its efficiency under this type of change, then it learns how to adapt. Thus adaptation itself can be learned”.

We respect the work of Russell Ackoff.  Systems design for “right now”, and not in the future, grounds activities towards action and commitment.  However, the Systems Changes Learning Circle is founded on a different set of philosophies.  We do appreciate the approach aiming for a system design that is idealized, with three constraints of technological feasibility, operational viability, and capacity for learning and adapting.  We prefer an approach aiming for a system design that prioritzes learning, with constraints of progressive improvement, operational viability and technological feasibility.  In groupings of schools of thought, we would prioritize (i) learning systems; (ii)  general systems theory, and then (iii) soft and critical systems. 

In the next subsection, we appreciate that designing for learning depends on the conditions at hand.
1.3.2 Designing for learning sees types of systems changes in fields

When mutiple systems and changes are of interest and in influence, we might speak instead about fields.  “System and environment both have links between variables that exist within then and links with each other.  Several interacting systems, their shared environments and the links that connects them togeter are defined as a ‘field’.
  

Changes inside a system, mutually coevolve alongside changes outside in their environments.  With these fields, four types of causal textures were articulated:  (i) placid random; (ii) placid clustered; (iii) disturbed reactive; and (iv) turbulent.
   It is with turbulent environments that the greatest interest in systems changes learning comes.

Behavioral scientists have established a logical typing of learning.  Gregory Bateson describes these as (i) no change, as Zero learning; (ii) proto-learning, as Learning I; (ii) deutero-learning as Learning II; and (iii) trito-learning as Learning III.
   Beyond these types of learning is possibly a change that is not achievable by living systems, but might exist in the creation of nature itself.

The degree of designing for learning therefore depends on context.  In the more stable causal textures, proto-learning and deutero-learning may be sufficient.  A causal texture that continues as turbulent, however, calls for trito-learning.  The challenge is that trito-learning may be difficult for beings who have matured with experiences, and may still not be practically attainable by the young who are more pliable in their predispositions. 
1.3.3 Designing for learning asks for which systems or ecosystems

Systems changes may be seen as improvements or deteriorations.  Systems follow the second law of thermodynamics, where entropy – the degree of disorder – increases over time.
  Entropy applies both to built environments, as well as the human beings that occupy them.  “The building learns from its occupants, and they learn from it”.
  In living systems, responses to entropy may be seen either through shifts in phenotypic (non-inheritable) features, or in genotype (inheritable) features.
  Accordingly, designing for phenotypic learning requires less energy, and lasts for only that generation.  Designing for genotypic learning is more resource intensive, and may make “unlearning” more difficult in the species.

The designs of systems follow one of two paths:  (i) a “low road” of smaller, short-lived, opportunistics species, like annual plants; or (ii) a “high road” of larger, long-lived preserver species, like perennial plants.
  The opportunistic species have an advantage in learning quickly in new or disturbed environments, growing rapidly to occupy new niches in their shorter life spans.  The perserver species are better suited in stable ecosystems where efficiencies enable larger scale, in complex interactivity with other species over a longer lifespans.  Annual plants complete their life cycles in  one season, putting their energies into seeds that opportunistically regenerate in the next season.  Perennial plants have life cycles spanning many seasons, putting their energies into preserving their resources through dormant periods.
Inquiring on systems changes in earnest takes us from a focus on a single system to the realm of hierarchy theory in ecosystem ecology.  

In popular philosophy,
 systems changes are described across rates and scales in a variety of pace layers:  “Instead of breaking under stress like something brittle these systems yield as if they were malleable. Some parts respond quickly to the shock, allowing slower parts to ignore the shock and maintain their steady duties of system continuity. The combination of fast and slow components makes the system resilient, along with the way the differently paced parts affect each other”.

These ideas have been more thoroughly researched as resilience science, originating from the work on panarchy.  Ecosystem succession is seen in an adaptive cycle with two properties of change:  (i) potential, and (ii) connectedness.  Projected from two dimensions into three dimensions, expansion and contraction can be seen in ecological resilience.

2.0 Over 3 years, learning on practices, theory + methods has germinated
Since January 2019, most of knowledge generation has been internal to the Systems Changes Learning Circle core members.  The website at http://systemschanges.com has disclosed only a few artifacts from public events.
Members of the Systems Changes Learning Circle are tagged as primarily as the field team (working from practice → theory), and the scholarly team (working from theory → practice).  Where we would hope to converge is on methods.
2.1 Early practices have nurtured wayfaring, deliberating and reflecting
For Systems Changes Learning, in which ways are the practices being found as distinct?  While the core Circle members have become accustomed to the primacy of collaborative learning in the time spent together, novices are often confused the de-emphasis on purposefulness.  Reorienting presumptions more towards process and less on goals is a challenge.  “Wayfaring is an embodied experience of living not inside places, but through, around, to and from them, from and to places elsewhere”.
  Deliberations are “sequences of exchange and communication used to reduce the equivocality of a problematic situation”.
  Competence in knowing-in-action includes both (i)  reflecting-in-action, as thinking about something as we’re doing it; and (ii) reflecting-in-practice so that practitioner “can surface and criticize the tacit understandings that have grown up around the repetitive experiences of a specialized practice, and make new sense of the situations of uncertainty or uniqueness which he may allow himself to experience”.
  Systems Change learning is an unlikely approach for instant solutions.
October 2019 was a busy month, with three presentations:  (i) the Relating Systems Thinking and Design (RSD9) meeting, led by Zaid Khan; (ii) the Systems Thinking Ontario monthly meeting, led by David Ing; and (iii) the Global Change days event led by Kelly Okamura, Dan Eng and Joanne Dong.  The slides prepared in advance shared a common root, with customizations made appropriate to the audience.
2.1.1 A reordering priorities matrix has been useful for guiding discussion

Workshops with novices have aimed for an inductive style, centered on the interests that the participants bring.  To improve communications bandwidth, participants are asked to join with a small discussion group (3 to 5 persons that they don’t know) towards building diverse teams.  

A few introductory slides guide parsing systems changes as (i) shifts between states (e.g. falling asleep ↔ waking up); (ii) shifts in behaviours (e.g. living carefree ↔ minding health); and (iii) shifts of regimes (e.g. enjoying normalcy ↔ alert on edge).

Situating system changes along one dimension, participants are guided that Eisenhower said “The urgent are never important, and the important are never urgent”.

Then situating systems change along a second dimsion, relations are perceived a (i) local in direction interaction; or (ii) distant through representations with equivocality.

Each individual is then asked to list “three systems changes most present to them”, with the faciliator providing light guidance through an example.  These are shared with their team.  A second step is then to place the systems changes on a map with two dimensions:  (i) urgent – important; and (ii) local – distant, as shown in Figure 1.
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Participants naturally try to make sense of the urgent-important and local-distant dimensions.
  Questions on precise definitions of “what are systems changes?” generally haven’t been salient.  If the participants believe that their systems changes are present to them, facilitators don’t judge.
In groups, participants are encouraged to discuss their priorities, and learn from each other.  In an ideal facilitation, participants might be able to synthesize across their systems changes, and find social ties so that priorities that are important and distant might be connected to someone who would prioritize them as urgent and local.  In our pilot workshops, sweeping in more people to enlarge the groups has not yet emerged.
2.1.2 A path of inquiry has been sequenced as 5 learning questions

In the pilot workshops to date, the Systems Changes Learning faciitators have only been able to outline the current thinking on how extended engagements would run.  These are described in Figure 2 as five learning questions, that would each produce an artifact.
The overall process (0) is portrayed as Reordering Priorities on Systems Changes.  Elicited from individuals, the initial systems changes of interest encourage discussion within groups, as does placements alsong the dimensions of  urgent-important and local-distant.  For a group to move forward with collective action, some convergence on the priorities would have to  develop through discussion on weighing systems changes across the map.  Overweighting on systems changes either in the urgent-local quadrant or the important-distant surfaces reflections on how a full portfolio might be balanced.
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The process of (1) Learning which shift matter leads to a work product of (i) systems changes of interest, and (ii) systems changes of influence.  Process (2) Learning what rhythmic disorder prevail leads to a work product of systems changes concerns.  Process (3) Learning why a prognosis is preferred leads to a work product of systems changes entailments.  Process (4) Learning whom-when-where resets are valued or disfavoured leads to a work product of systems changes appreciations.  Process (5) Learning how new ways become everyday practice leads to a work product of systems changes subworlds.  These five learnings may sweep in learnings available in other worlds, leading to a revisiting of five processes again.

These five learnings have been conceptually acceptable to workshop participants.  The Systems Changes Learning Circle is seeking more opportunities to engage groups to test and refine this approach.

2.1.3 Stuckness may motivate laymen to join Systems Changes Learning

In April 2021, a series of Systems Changes Salons were initiated with member organizations of the Centre for Social Innovation.  The facilitators were challenged to explain why a group might be interested in participating.  One motivation that seems to resonate is a perception that the group is “stuck”.  Stuckness has been defined as “person, a family, or a wider social system enmeshed in a problem in a persistent and repetitive way, despite desire and effort to alter the situation”.
  This has been initially easier to get a sense less of problem-solving and more co-learning, than introducing overloaded terms such as “wicked problems”, “messes” and “crises”.

2.2 Early theory building has been confirming resonance + appreciation

For Systems Changes Learning, which theories are preferred?  The first hurdle is to move notices between thinking about a system as singular, and towards systems as plural.  A greater challenge is to shift to relations between systems, as (i) whole-whole relations; and (ii) holons where one system may be nested within another.  “[The holon] captures the dualities that appear in hierarchical complexity by emphasizing that the holon is at once an autonomous whole, while also being subsumed as a part in some upper level structure. [….] In the other direction, the holon integrates the parts, so the organs cannot be seen, except as they contribute to the whole organism”.

The natures in systems changes are in framing of a socio-ecological system “based upon the existence of important interlinkages between society and nature”.
  This is in contrast to an extreme anthropocentic position with a view of sustainability of the only the human system, relegating nature to the role of provider of natural resources and sources, and of a sink for the wastes produced by human activities.   At the other extreme would be an extreme biocentric position, where sustainability of the ecological system could mean elimination or displacement of the human component.  A whole socio-ecological system perspective requires that an aggregate amount of natural capital has to be maintained.
How might we guard against an anthropocentric position?  A useful simile has been to the way of castor canadensis (beavers) in their habitats, in comparison to the human condition.  Beavers are considered to be nature’s engineers, with their construction of dams and lodges.
  They are stimulated by the sound and currents of running water to alter the landscape and stop leaks.  We don’t argue that beavers have a nature, and are part of the natural world.  We would similarly acknowledge that groups of human beings will have natures, and may be as constructive or destructive as beavers.
Beavers and humans are both animate beings.  They make choices, and can choose to act or not act.  Deterministic systems, such as machines, do not exhibit will.  Social systems include animate beings as parts, and are able to act collectively.  Ecological systems may be influenced by animate and social systems as parts, but do not exhibit will as a whole.

Some early theoretical work was shared that the CANSEE meeting in Waterloo, in May 2019.  The discussion guide for the session was shared at http://systemschanges.com/online/maps .
2.2.1 Theory basics distinguish systems changes, systemic + systematic

While participants in Systems Changes Learning workshops are guided away from definitions invoking the vocabulary of the systems sciences, some clarity for program leaders and facilitators is helpful.  Some distinctions are illustrated as an Object Process Diagram in Figure 3 (originally drawn following Object-Process Methodology, using the Opcat software).
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The associated  Object Process Language follows:

· Discerning Descriptors of Systems Changes Critically can be seen as a procsss, handled by a Systems Changes Appreciator.  
· Systems Changes exhibit Systemic Change, Systematic Change, Systems Change, and Ecosystem Change.
· Transforming arrangements in a whole settling into altered functions and structures yields Systemic Change.
· Transitioning through a social realignment in an orderly manner yields Systematic Change.
· Migrating to a new whole as an alternative to maintaining the old yields Systems Change.
· Co-responding alongside nearby living systems as shared landscapes reshape yields Ecosystem Change.
For Systems Changes Learning workshops, a strong intuitive feel for theories has been emphasized over rigour definitions.  As we refine the practice, we may find language that better resonates with participants.

2.2.2 Theory builds on the design of inquiring systems

Core members of the Systems Changes Learning Circle are mindful of collective learning as an open system of inquiry.  We aspire towards a Singerian inquiring system, where the guarantor is progress.

In the tradition of The Design of Inquiry Systems, there are five ways of knowing:  (i) expert consensus – also known as agreement or Lockean consensus; (ii) the one true formula – the world as formula, or Leibnizian fact nets; (iii) multiple perspectives, multiple formulas – multiple realities, or Kantian representations; (iv) expert disagreement – conflict, or Hegelian dialectic; and (v) systems thinking – unbounded systems thinking, or Singerian progress.
  The fifth way of knowing sweeps in the other four modes.

While those educated in statistics should have familiarity with Type 1 and Type 2 errors, we’re mostly concerned with Type 3 and Type 4 errors.  “The Type Three Error is the unintentional error of solving the wrong problems precisely. In sharp contrast, the Type Four Error is the intentional error of solving the wrong problems.  [….]  The Type Three Error is primarily the result of ignorance, a narrow and faulty education, and unreflective practice. In contrast, the Type Four Error is the result of deliberate malice, narrow ideology, overzealousness, a sense of self-righteousness, and wrongdoing”.

Noivces coming to Systems Changes Learning may be surprised that we don’t have ready-made answers.  We prefer better questions.  In an open system of inquiry, we aim to sweep in more questions that might mitigate the risk of Type 3 errors and Type 4 errors.

2.2.3 Predispositions are revealed through philosophical stances
The philosophical stance taken with Open Innovation Learning may be clearer in its contrast.  Figure 4 depicts a systemicatic approach that works in a self-referential closed loop with a self-sealing logic, in comparison to the concern with errors of omission, where an open system of inquiry sweeps in multiple perspective.
  A Linear-Sequential attitude in Logical Positivism represents a foil against Systems Changes Learning.
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The question of which relates to phenomenology, and issues that are perceived.  We deemphasize intention, as path towards solution from a problem.  If the problem is clear, the solution should be straightforward.  We emphasize attending to, or paying attention to, the phenomena that are perceived as wicked messes.  Multiple parties may identify parts of a mess as more salient than others, while other parts go unnoticed.  In a more formal systems analysis, this might be related to boundary critique or critical systems thinking.

The question of what relates to ontology, although we try to look beyond being towards becoming.  We deemphasize human will, or the use of metaphors where linear causes can be drawn between preconditions and postconditions.  We emphasize living beings as systems that change over time, in a fluid course of nature.

The question of why relates to epistemology, and science as a pursuit of knowledge.  We deemphasize the world as shifting between dynamic equilbria, and the definition of engineering resilience as returning to a prior state.  We emphasize panarchy and regime shifts, with a view of ecological resilience that includes the possibility of collapse and reorganization amongst other living systems.

The question of whom-when-where relates to phronesis, in the prudence and common sense of situated action.  We deemphasize systems changes that work in the small, on which scaling technocracy might be introduced to establish a new lawful order.  We emphsize practical wisdom towards negotiated order, where values are based on judgement and experience.

The question of how relates to techne, with skills and tools available collectively, when and in intervention is appropriate.  We deemphasize the stable states presumed in an unfreeze-change-refreeze transition, where behaviour – as collective action becomes individualized.  We emphasize social practice, and the theory of affordances where animate beings may choose to interact with their subworlds towards intervening (or not).

In limited application to date, the order of questions seems to matter.  Quite often, the question of “how” is surfaced too early.  Our hypothesis is that the ordering of (i) which, (ii) what, (iii) why, (iv) whom-when-where and then (v) how will be more successful.

2.3 Early methods have emphasized establishing a committed core group
With the prospect of a ten-year journey of collective learning, establishing and maintaining to functional working group was a prerequisite.  The core group has been influential on shaping the direction for Systems Changes Learning.

2.3.1 An emerging community of practice gets a style, before methods

Systems Thinking Ontario has been a community of interest.  The Systems Changes Learning Circle aspires to be a community of practice.  The agenda to refocus on systems changes with replicable methods requires time and patience.  In the meantime, we can claim to have established a style, over 3 years.
We are exploring a new world as a disclosive space, in which webs of practices and things have meaning that is no longer strange.  “We call any organized set of practices for dealing with oneself, other people and things that produces a relatively self-contained web of meanings a disclosive space”.
  Style is a ground of meaning in human activity, on which practices are conserved, and is a basis for developing new practices.

With a broad range of experiences across the core group, established shared meaning in the rich legacy of the systems sciences is cumulative.  As the community grows, artifact trails may be digested and condensed, so that the wheel of invention doesn’t have to be recreated.
2.3.2 Meetings follow DwD and IFSR conversation protocols

Before Systems Thinking Ontario was the Design with Dialogue community.  This group convened at regular in-person monthly meetings at OCADU from 2010 to 2020.
  Conventions included a welcoming attitude where longtime participants were continually refreshed with newcomers.  Meeting would start with everyone sitting in a large circle, and checking in by introducing themeselves.  Interactions would sometimes be enriched by breaking out into subgroups to allow more participants to speak.  The group would reconvene as a whole, checking out with what they had learned at that session.

The International Federation for Systems Research hosted scholars for five-day retreats in Austria, from 1982 to 2018.
   The meetings originated from the research of Bela H. Banathy on Social System Design.  Groups were origanized on themes, months before meeting in person, with participants often asked to contribute position papers.  Upon starting the in-person sessions, each group member was asked to share their research journey, so that everyone would have a sense of the whole person.  The agenda was arranged casually, with adjustments made along the way.  Work-in-progress would be shared after a few days, and then near the close of the meeting.  Proceedings would summarize key points in the discussion, that might serve as resources for later followup.

The Systems Changes Learning Circle has continued with meetings at a regular triweekly pace, as an opportunity to keep everyone informed.  Subgroup meeting are naturally scheduled as required.

2.3.3 Online collaboration platforms are openlearning.cc + diglife.coop 

In addition to the main website at systemschanges.com and a wiki for drafts, the Systems Changes Learning Circle has partnered with two online initiatives with compatible values.
The Open Learning Commons at provides online discussion at https://discuss.openlearning.cc using the Discourse software.  This is open on the Internet to all at no charge.
The Digital Life Collective at https://diglife.com provides a variety of collaboration tools as a UK-incorporated cooperative the supports open source software.  The small membership fee is a minor commitment for those interested in semi-private communications.  Messaging at https://chat.diglife.coop uses the Mattermost software.  Shared real-time collaborative editing at  https://notepad.diglife.coop/ uses HedgeDoc software.  Other open source scripts are available, should the group need more.
3.0 Over 10 years, we aspire to refining + spreading collective learning

The Systems Changes Learning Circle originated as a colleagues colocated in downtown Toronto, with regular in-person meetings.  A foundational premise that “no everyone needs to attend every meeting” promoted the capture and dissemination of artifacts online, so that absentees could catch up.  With the pandemic ending face-to-face gatherings, all communications became electronically mediated.  This provided an opportunity to open up from the initial Circle to more geographically dispersed attendees.

The Circle is inspired by the prospect of a cellar-form design.  “[A] cellular organization is made up of cells (self-managing teams, autonomous business units, etc.) that can operate alone but can interact with other cells to produce a more potent and competent business mechanism”.
  At this time, the group is reaching the limits of the first cell.   Increasing popularity is a positive problem to be dealt with.

3.1 Ongoing practices will learn via experience in field study cases

We aspire towards practising Contextual Action Learning, following the tradition of the work of Eric Trist, who concluded his academic career visiting York University in Toronto.
  “Action learning was conceived as an integration of the traditional concepts, methods, and applications that have been applied in the organizational-change field since the 1940s. [...] Action learning, as it is applied here, is normally associated with cooperative change strategies; it is a conscious outcome of shared experience, information, and intelligence that is available to inform and aid such activity”.
  While none of the core members of the Systems Changes Learning Circle are graduates of York University, the approach resonates with Systems Thinking Ontario at large.
3.2 Ongoing theory building will learn from inductive towards deductive

Theory -building is is a process “in which the search for empirical anomalies plays such an intrinsic role”.
  In cycles of theory-building in management research, communities of scholars cumulatively build valid and reliable theory, at two levels: “the individual research project and the iterative cycles of theory building in which a researchers attempt to build upon each other’s work”.   Theory-building achieves improvements through empirical falsification, rather than theorizing that aims for conceptual falsification.

3.3 Ongoing methods will learn which processes + structures prove out

Towards scaling up, three methods have been piloted, and look promising.  As the Circle grows, formalization of methods becomes more of a concern.

The Eclipse Process Framework Composer is a tool that was donated by IBM to the open source community.
  The architecture separates method content from the method process.  While EPF Composer software has not recently been updated, the content contained within the tool provides a scaleable ontology, with artifacts such as work products, technique papers and engagement models.

Pattern Language, as developed by Christopher Alexander, may be cross-appropriated from built environments to structure systems changes.  Since 1970s U.C. Berkeley saw Alexander developing pattern language alongside Horst Rittel on wicked problems and Issues-Based Information Systems, as well as C. West Churchman on the systems approach, synthesis of features from these three schools may be fruitful.
  Since the original pattern language work was intended for the production of houses and cities, a service systems perspective adds an entire dimension to the legacy.

Object Process Methodology is a rigourous approach to modeling systems, with a process-first approach that has been standardized by the ISO.
  The generation of Object Process Diagrams simultaneously with Object Process Language allows the modeler to check his or her own thinking.  The workstation based OPCAT tools is still downloadable, with contining development on a browser-based OPCloud platfom.
   Courses are available online, either for university credit, or personal learning.
  A simpler, less-rigourous approach of Object Process Sketching might further shallow the the learning curve.

3.4 Systems Changes Learning can learn alongside systemic designers

Core team members of the System Changes Learning Circle participated in a workshop at RSD9.  We would hope to continue to share our journey at RSD10, and beyond.
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�Figure � SEQ "Figure" \* ARABIC �4�: When direct immediate interventions fail, Systems Changes Learning incorporates five philosophical schools as an open system of inquiry





�Figure � SEQ "Figure" \* ARABIC �3�: Critically examining systems changes, we see:  (i) systemic change; (ii) systematic change; (iii) systems changes; and (iv) ecosystem change





�Figure � SEQ "Figure" \* ARABIC �2�: Methods involve not only the processes of learning, but also artifacts on which progress can be marked





�Figure � SEQ "Figure" \* ARABIC �1�: Exercise -- map the three systems changes most present to each of us in two dimensions of (i) urgent-important and (iii) local-distant








� Participants included Peter Jones (OCADU) and Praveen Nahar (National Institute of Design).  The workshop did not converge on a definition as a group, but instead collated responses to “What is your definition of systems change?” The result took the form of “Systems change is … (…) … in order to … (…) … through … (…) … with the outcome of (…)”. (Birney & Riddell, 1980). 


� Program logic models depict expectations on Resources / Inputs → Activities → Outputs → Outcomes → Impact  (W.K. Kellogg Foundation 1998/2004).  Donors seeking impact see three categories:  (i) theories of leverage; (ii) theories of change; and (iii) theories of scale (Frumkin, 2006).  An emerging research agenda on theories of change was presented briefly at RSD9 (Jones, 2020), and then more extensively in a Systems Thinking Ontario session � HYPERLINK "https://wiki.st-on.org/2020-11-09"��https://wiki.st-on.org/2020-11-09� .


� Systems Thinking Ontario was cofounded by David Ing, Peter Jones and Antony Upward.  Participants also include members of the American Society for Cybernetics, and faculty, students and alumni not only from OCADU, but also from York University, the University of Toronto, University of Waterloo, and University of Guelph.  The continuing descriptions appears at � HYPERLINK "https://wiki.st-on.org/"��https://wiki.st-on.org/� .


� An invitation for deeper participation was made in the Systems Thinking Ontario session in a November 2018 session on “Wicked Problems, Systems Approach, Pattern Language”, at the Centre for Social Innovation � HYPERLINK "https://wiki.st-on.org/2018-11-21"��https://wiki.st-on.org/2018-11-21� .  The core group at initiation was David Ing, Zaid Khan, Dan Eng and Kelly Okamura.


� Reification into a first class construct (or first class citizen, or first class object) comes from computer science via Christopher Strachey in the 1960s.  It might also be seen in the context of social movements via György Lukác in the 1920s.


� In a social theory of learning, practice is “a way of talking about the shared historical and social resources, frameworks, and perspectives that can sustain mutual engagement in action”.  Practice is a component, alongside meaning, community and identity (Wenger, 1998, p. 5).  “Negotiability refers to the ability, facility, and legitimacy to contribute to, take responsibility for, and shape the meanings that matter within a social configuration.  Negotiability allows us to make meanings applicable to new circumstances, to enlist the collaboration of others, to make sense of events, or to assert our membership” (Wenger, 1998, p. 197).  Negotiability can also be related to negotiated order.  “[T]he concept of negotiated order was designed to refer not merely to negotiation and negotiative processes. It also points to the lack of fixity of social order, its temporal, mobile and unstable character, and the flexibility of interactors faced with the need to act through interactional processes in specific localized situations where although rules and regulations exist nevertheless these are not necessarily precisely prescriptive or peremptorily constraining” (Strauss, 1993, p. 255).  “Negotiated order should not be viewed as a virtue by itself, but instead in the light of limitations emerging from its natural enemy – legal order” (Parhankangas et al. 2005, p. 437). 


� Theory building follows methods developed in Open Innovation Learning (Ing, 2017, Chapter 3), with induction from case studies (Langley, 1999; Eisenhardt and Graeber, 2007) and multiparadigm inquiry (Lewis and Kelemen, 2002; Poole and van de Ven, 1989).


� Deploying methods at scale was a major focus by IBM Global Services in the late 1990s, overlapping with the open sourcing by IBM Software Group in the 2000s to the Eclipse foundation.  See � HYPERLINK "http://coevolving.com/blogs/index.php/archive/services-methods-in-a-process-framework/"��http://coevolving.com/blogs/index.php/archive/services-methods-in-a-process-framework/� .


� Ethnographic cases on service technicians at Xerox were at the foundation of the rise in popularity on organizational learning, knowledge management and communities of practice (Brown, 1998).


� “The systems science origins of systemic design can be traced to the influential operations research and planning schools, the East Coast schools (Ackoff, Özbekhan from University of Pennsylvania, Senge from MIT), and the West Coast (Horst Rittel, C. West Churchman, Christopher Alexander, and Harold Nelson all from U.C. Berkeley) (Jones 2018, p. viii)  Former presidents of the International Society for the Systems Sciences include Ackoff, Banathy, Churchman and Nelson.


� With two former presidents and multiple members of the ISSS residing in Toronto, collaborating with the Systemic Design community in Toronto is a small matter or organizing collective gatherings. 


� Master’s students at Aalto University attended three days of lectures, for each of “Systemic Thinking for Sustainable Communities” (CS0004) in October 2010 and “Systemic Thinking for Planners and Designers” (CS0005) in February 2011.  The syllabus was an extensive (impossible) list of readings from the systems literature, and were students were asked to individually select a few that they felt resonated.  Collective learning in the class was synthesized through each student having prepared differently, and then coming together to make sense in cooperation with others (Ing, 2011) .


� Via Google Translate from Finnish:  “Over the past four years, a common foundation for teaching has been created by five 2-credit courses for all, during which students from different educational backgrounds and cultures practice creative problem-solving techniques and get to know each other and each other in a Creative Teamwork course. Sustainability perspectives from a political / administrative level, from a large and small business perspective, from the perspective of environmental organizations as well as the global perspective of developing countries, the course Creating the Mindset of Sustainable Societies introduces. Two courses in systems thinking (Systems Thinking 1 and 2) have become a central part, gaining approaches and methods to holistic thinking and a systems approach. The final compulsory joint Continuous Transformation course, is currently being developed in collaboration with future research experts“ (Laurila, 2015).


� Attention is central in ecological anthropology.  “As Merleau-Ponty has observed, we do not so much copy other persons as copy their actions, and 'find others at the point of origin of these actions' (1964: 117). This process of copying, as I have already shown, is one not of information transmission but of guided rediscovery. As such, it involves a mixture of imitation and improvisation: indeed these might better be understood as two sides of the same coin. Copying is imitative, insofar as it takes place under guidance; it is improvisatory, insofar as the knowledge it generates is knowledge that novices discover for themselves. Thus conceived, improvisation - in Bourdieu's terms - is 'as remote from a creation of unpredictable novelty' as is imitation 'a simple mechanical reproduction of the initial conditionings' (Bourdieu 1977: 95). Both are aspects of the situated and attentive engagement that is fundamental to becoming a skilled practitioner (Ingold 1996b: 179)” (Ingold, 2001)


� The course materials for “Systems Thinking 2” in 2016 continue to be available via open access at � HYPERLINK "http://coevolving.com/aalto/201602-st2-muo-e8004/"��http://coevolving.com/aalto/201602-st2-muo-e8004/� .  With the additional insights from ecological anthropology, the evolution of approach can be described as “curriculum making” (Ing and Nousala, 2016). 


� The course materials for an equivalent of “Systems Thinking 1” in 2018 are accessible at � HYPERLINK "http://coevolving.com/utoronto/201801-SystemsThinking-SystemsDesign/"��http://coevolving.com/utoronto/201801-SystemsThinking-SystemsDesign/� .  Eight infographics on systems methods produced by students are listed at � HYPERLINK "http://coevolving.com/blogs/index.php/archive/eight-infographics-on-systems-methods-utoronto-ischool-2018/"��http://coevolving.com/blogs/index.php/archive/eight-infographics-on-systems-methods-utoronto-ischool-2018/� .


� Wikipedia enforces a policy on oversimplification:  “It is important not to oversimplify material in the effort to make it more understandable. Encyclopedia articles should not "� HYPERLINK "https://en.wikipedia.org/wiki/Lie-to-children"��tell lies to children�" in the sense of giving readers an easy path to the feeling that they understand something when what they then understand is wrong.”  See � HYPERLINK "https://en.wikipedia.org/wiki/Wikipedia:Oversimplification"��https://en.wikipedia.org/wiki/Wikipedia:Oversimplification� 


� The Internet Encyclopedia of Philosophy lists 231 names of common fallacies, at � HYPERLINK "https://iep.utm.edu/fallacy/"��https://iep.utm.edu/fallacy/� .


� The Systemic Design Association now formalizes the aim “to develop a strong relationship between the disciplines that brings out the best in each tradition” (Jones, 2018, pp. ix-x).


� From Gestalt psychology, “It has been said: The whole is more than the sum of its parts.  It is more correct to say that the whole is something else than the sum of its parts, because summing is a meaningless procedure, whereas the whole-part relationship is meaningful (Koffka 1935, p. 176)   This idea is expanded with hierarchy theory recognizing logical types (Allen 2008, p. 1853).   A fuller explanation is at � HYPERLINK "https://coevolving.com/blogs/index.php/archive/synergy-parts-wholes/"��https://coevolving.com/blogs/index.php/archive/synergy-parts-wholes/� .


� “Recasting is defined as a discourse adjustment through which basic semantic information is retained while syntactic structure is altered .... In a typical recasting sequence, a child’s utterance is followed by an adult’s recast, as follows:�C: Baby cry.�A: The baby is crying”  (Watkins and Pemberton, 1987). �“In contrast, a model presents syntactic information through meanings which are not necessarily contingent on those expressed by the child” (Pemberton and Watkins, 1987).


� “… reification (Verdinglichung) refers to the transformation of human properties, relations, processes, actions, concepts, etc. into things.  As a technical term, the term reification emerged in the English language in the 1860s out of the contraction of the verb facere (to make) and the substantive res (thing), which can refer both to concrete and empirically observable things (ens) and to abstract indeterminate things (aliquid).  As a synonym of ‘thingification,’ the inverse of personification, reification metaphorically refers to the transformation of human properties, relations, processes, actions, concepts, etc. into res, into things that act as pseudopersons, endowed with a life of their own. Depending on the grammatical subject of reification – who reifies what: is it the analyst who reifies the concepts or is it society that alienates the subjects? – the transformation of human properties, social relations, abstract concepts, etc. into things and types can operate both on a methodological and on a social level” (Vandenberghe, 2015).


� “Reform maintains the existing system but modifies its behavior; it manipulates the system’s efficiency with respect to the same objectives as it had previously.  Transformation involves changes of ends as well as means.  Reform is preoccupied with doing things right, even the wrong things.  Transformation is concerned with doing the right things, as well as doing them right (Ackoff and Rovin. 2003, p. 163)


� “Increasing complicatedness is a replication of parts within an existing level, as an elaboration of structure. Increasing complexity is a change in type, as an elaboration of organization with a deeper hierarchy. Choosing to deepen the hierarchy can lead to greater efficiencies, but requires resources (i) to fuel the reorganization, and (ii) maintain the overhead of that new level of organization” (Ing 2017, pp 260-261).  Embedded footnotes refer to elaboration of structure, and elaboration of organization.  (Allen, Tainter, Hoekstra, 1999).


� The etymology of nature in the Oxford English Dictionary is:�“Anglo-Norman and Old French, Middle French, French nature active force that establishes and maintains the order of the universe, group of properties or characteristics that define objects (early 12th cent.) ….”


� “Systems thinking can be seen as a system of ideas, with members of the community of interest emphasizing and de-emphasizing parts of the whole” (Ing 2013, p. 528).


� The basic relations as structure, function and function and process appear in (Ing, 2013) as a summarization of Gharjedaghi (1999, p. 110).  If I were to rewrite this article now, I would have included behavior.


� “A system's behavior is a system event(s) which is either necessary or sufficient for another event in that system or its environment (Ackoff, 1999, p. 664).


� In definitions related to system changes ...�“A reaction of a system is a system event for which another event that occurs to the same system or its environment is sufficient”.  [….]�“A response of a system is a system event for which another event that occurs to the same system or to its environment is necessary but not sufficient; that is, a system event produced by another system or environmental event (the stimulus). [….]�“An act of a system is a system event for the occurrence of which no change in the system's environment is either necessary or sufficient. Acts, therefore, are self-determined events, autonomous changes” (Ackoff, 1999, p. 664).


� “Parmenides of Elea was the early proponent of reality as a ‘changelessness state’.  This was the same theme of Plato when he argued that the ideal that lay behind appearances was as fixed as it was unknowable. Heraclitus of Ephesus argued instead for reality as ‘a state of change, not a change of state’. The two lived during the same era” (Hawk, 1999).


� “Humans have a general tendency to resist change. Leaders of social groups are often chosen in a social group by promising ways to avoid change, or even reverse changes. Common to most leadership was how they believed things were not so bad for them personally, and if substantial change took place the chances of them remaining in a good position were not good”.  [….] “Their attitude continues 2,500 years of arguing for reason over emotion, via such as Parmenides, Plato, Aristotle and Confucius in their tight logic to see then manage reality. Their logical emphasis on the rational, which has obviously become the predominant view of humans. It has provided for humanistic responses to challenging difficulties and generally comes to stand on the idea of changelessness as synonymous to reason” (Hawk, 2019)


� Aspiring for a stable equilibrium in the future is mechanistic, rather biological.  “If the silent, half-conscious, intuitive faith of society could be fixed, it might possibly be found always tending towards a belief in future equilibrium of some sort, that should end in becoming stable; an idea which belongs to mechanics, and was probably the first idea that nature taught to a stone or to an apple; to a lemur or an ape; before teaching it to Newton”.  “Unfortunately for society, the physicists again abruptly interfere, like Sancho Panza’s doctor, by earnest protests that, if one physical law exists more absolute than another, it is the law that stable equilibrium is death (Adams, 1910, pp. 185-186).  This is discussed at � HYPERLINK "https://stream.syscoi.com/2017/09/24/stable-equilibrium-is-death/"��https://stream.syscoi.com/2017/09/24/stable-equilibrium-is-death/� .


� “Here is a riddle on which to test systems thinkers: which comes ﬁrst, structure or process?  [….]  Think about structure as the slowest-changing process in the system. The most permanent structure in one person’s system of ideas could be contained within the whole of another person’s system of ideas. Introducing the dimension of time can be a challenge to some people. All parts of a system do not necessarily learn at the same rate” (Ing, 2013, p. 531).


� “The term ‘function-as-a-seed’ underscores the centrality of starting off the modeling process in a way that focuses on the function of the system; that is, the value that the system provides to its beneficiary. As the next few chapters show, this function is the seed from which the entire model gradually evolves. This guideline may be counterintuitive, since many engineers tend to start with the form – the objects, the substance of which the system is comprised—rather than the function, which is the process due to which beneficiaries would use the system in the first place. Function delivers value, while form draws cost that must be paid to achieve that system’s function” (Dori. 2016, p. 4).


� “To understand the system’s dynamic, procedural aspect, to know what happens to objects in the system and how it operates to provide value, a second, complementary type of thing is needed – a process. We know of the existence of an object if we can name it and refer to its unconditional, relatively stable existence, but without processes we can neither tell how this object is created or destroyed, nor how its states change over its lifetime” (Dori 2016, p. 80).


� “Firstly, although wholes and parts are emphasized in this simple introduction, relations of wholes with other wholes can also be important (Angyal, 1941; Trist, 1992). Secondly, although most people will ﬁrst think of wholes and parts as arrangements in space (i.e. structure), the arrangements over time (i.e. process), with the possibility of learning and coevolving, are no less important” (Ing, 2013, p. 529).


� B.F. Skinner is associated with radical behaviorism, or psychological behaviorism.  There’s also (i) methodological behaviorism and (ii) logical (analytical) behaviorism, says the Stanford Encyclopedia of Philosophy, at � HYPERLINK "https://plato.stanford.edu/entries/behaviorism/" \l "ThreTypeBeha"��https://plato.stanford.edu/entries/behaviorism/#ThreTypeBeha� .


� The title of “James J. Gibson’s Strategy for Perceiving: Ask Not What’s Inside Your Head, but What Your Head’s Inside of” is pithy summary of the contrast between behavioral analysis and ecological psychology.  Gibson studies automobile driving in 1938, and then the activity of landing airplanes.  “These are cases where perception seems to be in close touch with the environment.  Yet the traditional theories of space perception available to Gibson when he was faced with the practical problem of understanding airplane landings and visually guided locomotion had little to say about such cases.  Therefore he gradually struck out on his own (Mace, 1977, p. 43)


� “Synthesis, or putting things together, is the key to systems thinking just as analysis, or taking them apart, was the key to Machine-Age thinking.  [… The] differences between Systems-Age and Machine-Age thinking derives not from the fact that one synthesizes and the other analyses, but from the fact that systems thinking combines the two in a new way.  [….]  Note that in this sequence, synthesis precedes analysis. In analytical thinking the thing to be explained is treated as a whole to be taken apart.  In synthetic thinking the thing to be explained is treated as part of a containing whole. The former reduces the focus of the investigator; the latter expands it” (Ackoff, 1981, pp. 16-17). 


� “Many people have especially warned against confusing design with science ….  The emphasis in these admonitions is on the constructive, normative, creative nature of designing.  Designing is a process of pattern synthesis, rather than pattern recognition. The solution is not simply lying there among the data, like the dog among the spots in the well known perceptual puzzle; it has to be actively constructed by the designer's own efforts” (Cross, 1982, pp. 223-224).


� The history of Behavioral Science dates back to 1949 at U. Chicago, moved to U. Michigan in 1955.  “This group used the term “behavioral science” to cover the diverse areas of their interests, primarily because its neutral character made it acceptable to both social and biological scientists” (Alexander, Bavelas, Gerard et al. 1956, p. 2).


� “It is a natural development organizationally, and in terms of the respective strengths and interests of the two journals, that they should merge to form an outstanding, world-class, systems journal …” (Jackson, 1976, p. 1).  “… a new editor, a new publisher and a new name will continue its interdisciplinary emphasis and its basic philosophy”  (Miller, 1976, p. 3).


� Ecology dates back to Ernst Haeckel in 1886.  http://systemspedia.bcsss.org/?title=ECOLOGY


� In the work of Gregory Bateson, ecological epistemology is also called recursive epistemology. "His writing on this unnamed science was published posthumously. Part of Bateson’s thinking about a recursive (ecological) epistemology is published in Angels Fear (1987), a book he co-authored with Mary Catherine. Even here much of his argument is implicit. .... [Roger] Donaldson, who is also Gregory Bateson’s archivist, recognizes the importance of this unnamed science by devoting a whole section of A Sacred Unity to ‘ecological epistemology’" (Harries-Jones, 1995, p. 4).


� “The term ‘coevolution’ was ﬁrst popularized in 1974 by Stewart Brand with the publication of CoEvolution Quarterly, named by his interest in the work of a series of ecologists….” (Ing, 2013, p. 531).


� “I prefer the more active labels of co-responsive and co-responding, for which Ingold builds a theory of human correspondence. ‘I propose the term correspondence to connote their affiliation. Social life, then, is not the articulation but the correspondence of its constituents. [....] The sense in which I do intend the term differs from this precisely as filiation differs from alliance. It is not transverse, cutting across the duration of social life, but longitudinal, going along with it’ (Ingold, 2017, p. 9)” (Ing 2017, footnote 321, p. 219).


� “Whereas articulation associates with ‘and’, co-responding associates with "with" (Ing 2017, footnote 322, p. 219).


� “… the oath named for [Hippocrates] is simultaneously one of the most revered, protean, and misunderstood documents in the history of medicine” (Markel, 2004).


� “ … the standard operating procedure is ‘Do it, fix it, try it’.  […]  “When we’ve got a big problem here, we grab ten senior guys and stick them in a room for a week.  The come up with an answer and implement it” (Peters and Waterman, 1982, p. 13-14).


� “… accounting systems in the western world only take account of errors of commission, the less important of the two types of error. They take no account of errors of omission. Therefore, in an organization that frowns on mistakes and in which only errors of commission are identified, a manager only has to be concerned about doing something that should not have been done. Because errors of omission are not recorded they often go unacknowledged. If unacknowledged, accountability for them is seldom made explicit. In such a situation a manager who wants to invoke as little disapproval as possible must try either to minimize errors of commission or transfer to others responsibility for those he or she makes” (Ackoff 2006, p. 706)


� “Inactivists are satisfied with the way things are and the way they are going. Hence they believe that any intervention is unlikely to improve them and it is very likely to make them worse. [….] They seek stability and survival.”  [….]�“Reactivists prefer a previous state to the one they are in now and they believe things are going from bad to worse. Hence they not only resist change but they try to unmake previous changes and return to where they once were.”  [….]�“Preactivists are not willing to settle for things as they are or once were. They believe that the future will be better than the present or the past, how much better depends on how well they get ready for it. Thus, they attempt to predict and prepare”.  [….] �“Interactivists are not willing to settle for the current state of their affairs or the way they are going, and they are not willing to return to the past. They want to design a desirable future and invent ways of bringing it about. [….] Interactivists are radicals … (Ackoff 1981) 


� “Wei meant application of the force of will-power, the determination that things, animals, or even other men, should do what they were ordered to do, but wu wei was the opposite of this, leaving things alone, letting Nature take her course, profiting by going with the grain of things instead of going against it, and knowing how not to interfere” (Needham, 2004, p. 16). “Some scholars have argued that the interpretation of wuwei as “non-intrusive action” or “non-interfering action” is more philosophically profound and interesting. These latter translations support a meaningful rendition of the concept wuwei both at the sociopolitical level (arguing against the imposition of artificial, conformist and universally binding norms) and at the metaphysical level (acknowledging the inappropriateness and fatality of imposing egocentric or anthropocentric norms upon other individuals or species) (Lai, 2003).


� “The approach we suggest is to let natural processes subsidize the management effort as much as possible and manage for the system that produces outputs rather than the outputs themselves. In a framework in which one manages for the productive system, outputs ﬂow by themselves and are an automatic byproduct of the management effort. This is what we mean by the term supply-side sustainability. (Allen, Tainter and Hoestra 2003), p. 163.


� While actual innovation can be positive, innovation-speak is empty.  “Unlike actual innovation, which is tangible, measurable, and much less common, innovation-speak is a sales pitch about a future that doesn’t yet exist.” (Vinsel and Russell, 2020, pp. 11-13).


� “All these ideas and observations suggest that we should think of the socio-material world of the dweller as largely unfinished.  (Lerup, 1977, p. 143).  This view sees “Building as really dwelling” (p. 161).  Building the unfinished is based in interactionism, in contrast with the prevailing philosophy that architecture “exists somewhat autonomously, along with everyday life and people’s approach to architecture”.  “The behaviorist conception of the link is as a unilateral, deterministic and mechanistic connection” (p. 165).


� “Each unfolding has three key features which define its operation and its effect.  �(1) Unlike a pattern, which is a static configuration, an unfolding is dynamic. It acts to generate form.  �(2) Unlike a pattern, an unfolding arises from the whole, is shaped by the whole, and acts upon the whole. �(3) An unfolding is by its nature personal, and requires human input and human feeling from the people doing the work, as an essential part of its contribution to the formation of the environment” (Alexander, 2006).


� “To resolve a problem is to select a means that yields an outcome that is good enough, that satisfices. [….]  To solve a problem is to select a means that is believed to yield the best possible outcome, that optimizes.  [….]  To dissolve a problem is to change the nature of either the entity that has it or alter its environment in order to remove the problem”  (Ackoff, 1981, pp. 170-172).   


� “There are at least ten distinguishing properties of planning-type problems” (Rittel and Webber, 1973, p. 160)


� “In short, messes potentially contain everything pertaining to the human condition. [….]  Similar to the definition of a system, a mess consists of at least two different problems. If there is only one problem, then it is neither a system nor a mess (Mitroff, 2013, p. 21).


� “… crises are inherently messy. They are ‘characterized by ambiguity of cause, effect, and means of resolution’. Thus, there is no one definition on which all stakeholders, who affect or are affected by the crisis, agree. In other words, what is a “crisis” and who is “stakeholder” is always in the eye of the stakeholder” (Mitroff, 2013, p. 137).


� Weathering disruptive change assumes individuals can play six roles:  (I) applied epistemologist; (ii) applied ethicist; (iii) applied social psychologist; (iv) applied systems thinker; (v) crisis manager; and (vi) wise leader. (Mitroff, 2016).


� “Every action that is undertaken in the hope of making them more manageable has a high probability of making them less manageable. In pithy terms, More Leads to Less ….” (Mitroff 2019, pp. 3-4).


� “The selection of ideals lies in the very core of interactive planning; it takes place through idealized design of a system that does not yet exist, or idealized design of one that does.”  [….]  (Ackoff, 1981, p. 105)


� “[The] environment in which the system would have to operate need not be forecast; it is the current environment  (Ackoff 1981, p. 105).


� “In brief, the requirement for technological feasibility is intended to prevent the product of idealized design from being a work of science fiction” (Ackoff, 1981, p. 105).


� “[The] idealized one should be capable of sustaining itself economically if it were brought into existence” (Ackoff, 1981, p. 105).


� “This is desirable because the relevant information, knowledge, understanding, and values of the stakeholder change over time, particularly as a result of their efforts to realized the design” (Ackoff, 1981, p. 105)


� “This enables the system designed with the ability to learn systemically from its own experience and to improve its design over time” (Ackoff, 1981, p. 106).


� “This means that the expected effects of each decision and the assumptions on which these expectations are based should be monitored” (Ackoff, 1981, p. 106)


� In contrast to the interactivist orientation, “inactivists are willing to settle for doing well enough, to satisfice; preactivists want to do as well as possible, to optimize (Ackoff, 1981, p. 68).  “Reactivists … like the way things once were.  Therefore, they seek to return to a previous state by unmaking the relevant intervening changes (Ackoff, 1981, p. 53).


� “A system is adaptive if, when there is a change in its environmental and/or internal state which reduces its efficiency in pursuing one or more of its goals which define its function(s), it reacts or responds by changing its own state and/or that of its environment so as to increase its efficiency with respect to that goal or goals”  (Ackoff 1971, p. 668).  There are four types of adaptation:  (i) other-other (external change, modifying the environment; (ii) other-self (external change, modifying self); (iii) self-other (internal change, modifying environment); and (iv) self-self (internal change, modifying self).


� “To learn is to increase one's efficiency in the pursuit of a goal under unchanging conditions. Thus if a person increases his ability to hit a target (his goal) with repeated shooting at it, he learns how to shoot better. Note that to do so requires an ability to modify one's behavior (i.e., to display choice) and memory” (Ackoff 1971, p 669).


� Authors in learning systems include Kurt Lewin, Eric Trist, Chris Argyris, Donald Schon and Mary Catherine Bateson.  Authors in general systems theory include Ludwig von Bertalanffy, Kenneth Boulding, Geoffrey Vickers and Howard Odum.  Authors in soft and critical systems include C. West Churchman, Russell Ackoff, Peter Checkland, Werner Ulrich and Michael C. Jackson.  (Ramage and Shipp, 2009 + 2020).


� “Causal texture theory is an emergent property of the whole field and concerns the behaviour of all systems within it.  The causal texture of a field sets conditions on how these systems and their shared environments interact (Ramirez, Selsky, van der Heijden, 2008, p. 19). 


� “The first three of these types have already, and indeed repeatedly, been described – in a large variety of terms and with the emphasis on an equally bewildering variety of special aspects – in the literature of a number of disciplines, ranging from biology to economics and including military theory as well as psychology and sociology. The fourth type, however, is new, at least to us, and is the one that for some time we have been endeavouring to identify”  (Emery and Trist, 1965, p. 24).


� “Zero learning is characterized by specificity of response, which—right or wrong—is not subject to correction. �Learning I is change in specificity of response by correction of errors of choice within a set of alternatives. �Learning II is change in the process of Learning I, e.g., a corrective change in the set of alternatives from which choice is made, or it is a change in how the sequence of experience is punctuated.  �Learning III is change in the process of Learning II, e.g., a corrective change in the system of sets of alternatives from which choice is made” (Bateson, 1987, p. 298)


� “Learning IV would be change in Learning III, but probably does not occur in any adult living organism on this earth. Evolutionary process has, however, created organisms whose ontogeny brings them to Level III. The combination of phylogenesis with ontogenesis, in fact, achieves Level IV” (Bateson, 1987, p. 298).


� “Entropy is basically a relational notion which reflects the irreversible degradation of energy, through its transformations. The tendency of entropy is to increase monotonically and to reach a maximum as the (ideally isolated) system reaches its final equilibrium state”.  (François, 2020).


� “While all buildings change with time, only some buildings improve. What makes the difference between a building that gets steadily better and one that gets steadily worse?  […]  Age plus adaptivity is what makes a building come to be loved” (Brand, 1994, p. 23).


� “The set of the observable characteristics of an organism as it results from the influence of the environment upon its genetic make-up (genotype). The phenotype reflects the adaptive leeway of the organism in relation to the environment, but within the limits of the constraints imposed by the inherited genotype. The phenotypic adaptation may be due for instance to ecological factors (drought, strong winds, intense cold, high altitude), or ethological ones (invention of a new behavior)” (François 2020).


� “It is the difference between annual and perennial plants—between weeds like dandelions which scatter profuse seed to the winds, and dominant species like oak trees, which nurture their few acorns and build an environment that protects the next generation. Individuals of opportunistic species are typically small, short-lived, and independent, putting all their energy into productivity. Preserver species are more often large, long-lived, densely interdependent and competitive, rationing their energy for high efficiency” (Brand, 1994, p. 38)


� The book The Clock of the Long Now (Brand 1999) is classified in Library of Congress as speculative philosophy (BD), and in the Dewey Decimal class of Metaphysics of Time (115).


� “Fast learns, slow remembers. Fast proposes, slow disposes.  Fast is discontinuous, slow is continuous. Fast and small instructs slow and big by accrued innovation and occasional revolution.  Slow and big controls small and fast by constraint and constancy. Fast gets all our attention, slow has all the power. All durable dynamic systems have this sort of structure; it is what makes them adaptable and robust” (Brand, 1999, p.34).


� “[… Three] properties seemed to shape the future responses of the ecosystems, agencies, and people:  (i) the potential available for change, since that determined the range of options possible; (ii) the degree of connectedness between internal controlling variables and processes, a measure that reflects the degree of flexibility or rigidity of such controls – i.e., their sensitivity or not to external variation; (iii) the resilience of the systems, a measure of their vulnerability to unexpected or unpredictable shocks” (Gunderson and Holling, 2002, pp 32-33).


� Wayfaring is distinct from wayfinding towards a destination.  “Transporting, in contrast to wayfaring, moves the traveller from one location to another location, oriented towards a destination.  [….]  Wayfaring changes the perspective from living at a point of time and space to lines where human beings intersect” (Ing, 2017, p. 173).  “My contention is that lives are led not inside places but through, around, to and from them, from and to places elsewhere” (Ingold 2011, p. 148-149)   


� The research on deliberations comes from dealing with nonlinearity in Socio-Technical Systems design application.  “These exchanges are necessary for dealing with complex or uncertain issues that can not be solved with a specified rule or algorithm” (Pava, 1986, p. 206)


� “A practitioner’s reflection-in-action … is bounded the the “action-present,” the zone of time in which action can make a difference to the situation.  […]  When a practitioner reflects in an on his practice, the possible objects of his reflection are as varied as the kinds of phenomena before him, and the systems of knowing-in-practice which he brings to them” (Schön, 1983, pp. 50-62).


� The urgent-important and local-distance dimensions are related to foundations on causal texture theory, related to purposeful behaviorism (Pepper 1934), and organisms in causal textures of environments (Tolman and Brunswik, 1935).  These are explicated at � HYPERLINK "http://coevolving.com/blogs/index.php/archive/causal-texture-contextural-contextualism/"��http://coevolving.com/blogs/index.php/archive/causal-texture-contextural-contextualism/� .


� “… an impasse develops between a conscious desire for change and an unconscious desire to avoid change. Fisch, Watzlawick, and Weakland (1974), explain how, in these circumstances, some attempts to change can actually make things more rigidly fixed; trying harder is one classic way of remaining stuck, as every insomniac knows. “Stuckness” is defined by Watzlawick ….”  (Critchley and Casey, 1989).


� “Holons are intellectual devices not material things. We may be able to map them onto material things, but that is a different matter” (Allen and Giampietro, 2014, p. 33).


� “A socio–ecological system ... is defined as any system composed of a societal (or human) component (subsystem) in interaction with an ecological (or biophysical) component” (Gallopin 2003, p. 15).


� Online videos about beavers by David Attenborough for the BBC are entertaining and educational.


� The four way categorization was initial listed with “purposeful” and “not purposeful” (Ackoff and Gharajedaghi, 1996).  It was later listed with “choice” and “no choice” (Ackoff and Gharajedaghi, 2003).  See � HYPERLINK "https://coevolving.com/blogs/index.php/archive/system-types-as-purposeful-and-displaying-choice/"��https://coevolving.com/blogs/index.php/archive/system-types-as-purposeful-and-displaying-choice/� .


� The Opcat software generates a graphical representation alongside the text description of the model.  For brevity, some of the generated text sentences are omitted here.


� The descriptors of modes of inquiry have used different labels.  The more recent descriptors are from Mitroff (2019, Chapter 12) and Mitroff, Alpslan and O’Connor (2014, Chapter 5).  Prior descriptions are in Mitroff and Linstone (1993).  The original work is by Churchman (1971).


� “In brief, we unintentionally mislead ourselves when we commit a Type Three Error, whereas we intentionally misled others when we commit a Type Four Error, or E4” (Mitroff and Silvers, 2010, pp. 4-6). 


� This 5 questions are a refinement of three intellectual virtues of episteme, techne and phronesis in Ing (2013, p. 539-544).


� Boundary critique is at the course of Critical Systems Heuristics (Ulrich, 2005).  Critical Systems Thinking is described in detail in Jackson (2019, Part IV).


� “[The] Core Group … aren’t all of the decision-makers, they are all the people who decision-makers keep in mind” (Kleiner, 2003, p. 18)


� “A world for Heidegger has three characteristics in Being and Time.  It is a totality of interrelated pieces of equipment, each used to carry out a specific task such as hammering a nail. These tasks are undertaken so as to achieve certain purposes, such as building a house. Finally, this activity enables those performing it to have identities, such as being a carpenter.  Worlds can interact, and where several worlds interact without presupposing a common world, we speak of local worlds” (Spinosa, Flores and Dreyfus, 1999, p. 17)


� “A style, or the coordination of actions, opens a disclosive space, and does so in a threefold manner:  (1) by coordinating actions, (2) by determining how things and people matter, and (3) by being what is transferred from situation to situation.  These three functions of style determine the way anythng shows up and makes sense for us”  (Spinosa, Flores and Dreyfus, 1999, pp. 19-20).


� The first meeting of Design with Dialogue was in January 2010.  See � HYPERLINK "https://designwithdialogue.com/"��https://designwithdialogue.com� .


� Outlines and proceedings of IFSR Conversations have persisted at � HYPERLINK "http://archive-ifsr.org/conversations/what-is-an-ifsr-conversation/"��http://archive-ifsr.org/conversations/what-is-an-ifsr-conversation/� .


� “The cellular metaphor suggests a living, adaptive organization.  Cells in living organisms possess fundamental functions of life and can act along to meeting a particular need.  However, by acting in concert, cells can perform more complex functions.  Evolving characteristics, or learning, if shared across all cells, can create a higher-order organism” (Miles, Snow, et. al. 1997, p. 13).


� Contextual action learning is related to action research.  Refer to http://coevolving.com/blogs/index.php/archive/trist-in-canada-organizational-change-action-learning 


� “Like the open-systems organizational perspective from which it derives, action learning is open to inputs from all levels of the environments that are associated with the activity — internal, transactional, and contextual. In this respect, the recognition of the need to reinforce the experiential “learning-by-doing” framework that underlies work in the organizational- change field from Lewin on came directly from experience in developing a domain-based setting for action research” (Morley, 1989, pp. 177-178). 


� “The building of theory occurs in two major stages – the descriptive stage and the normative stage” (Carlile and Christensen, 2005, p. 3).  The two stages are linked through careful field-based research.


� “A significant portion of researchers in certain fields of management who focus their efforts on the building of mathematical models start their work at the top of the theory pyramid and stay there, because their optimization models are not designed to yield the sort of empirical anomalies that we have discussed above. These bodies of work tend to improve as ever-more clever mathematicians devise ways to include more variables in their models, or discover how to derive results while making more “realistic” simplifying assumptions than prior scholars had been able to do” (Carlile and Christensen, 2005, pp. 14-15)


� EPF Composer is described at � HYPERLINK "https://www.eclipse.org/epf/composer_architecture/"��https://www.eclipse.org/epf/composer_architecture/� .  The tool is downloadable from https://www.eclipse.org/epf/downloads/tool/tool_downloads.php


� The legacies of Christopher Alexander, Horst Rittel and C. West Churchman were reviewed in the context of social change in Ing (2018).


� While production is relatively well-suited for an objectivist philosophy, service systems thinking adds perspectives of the beneficiaries and funders, amongst others (Ing, 2015).


� OPM is specified by Dori (2016), and compared with SysML.  


�OPCAT is available from � HYPERLINK "http://esml.iem.technion.ac.il/opcat-installation/"��http://esml.iem.technion.ac.il/opcat-installation/� .  OPCloud is at � HYPERLINK "https://www.opcloud.tech/"��https://www.opcloud.tech/� .


� A certificate on Model-Based Systems Engineering can be earned at � HYPERLINK "https://www.edx.org/professional-certificate/israelx-model-based-systems-engineering"��https://www.edx.org/professional-certificate/israelx-model-based-systems-engineering� .  Videos are available at � HYPERLINK "https://www.youtube.com/channel/UCMJTbOJq-3RCM7E1mfHCF5Q/videos"��https://www.youtube.com/channel/UCMJTbOJq-3RCM7E1mfHCF5Q/videos� .
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