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in anomalies (inconsistencies, contradictions, etc.) in the logical 
frameworks of each domain. We assume here that we cannot sort 
out these anomalies within the framework of either domain, leaving 
emotional response as the typical mechanism for dealing with them.  
We assume that emotional response is accompanied by a relaxing of 
an observer’s clock.  (For a discussion of clocks, see the Appendix of 
this paper.)  As clocks change, opportunities for new logics arise.  To 
protect the concept of emotionality from the emotional, we propose 
that the not-yet-named moments created by anomalies can be looked 
at as moments of art, as opposed to the times of consistency, which 
are already-named times of ‘truth.’  The concept of knowledge 
processes implied by the type III non-trivial machine suggests an 
emphasis on moments of anomaly when dealing with the domains of 
living systems and social systems, requiring that times of consistency 
be temporary. 

Proposition 10:  Artistic endeavor is accepted as an appropriate 
and desirable mode of participation in knowledge processes 
(moments of anomaly, in particular) and is recognized as 
offering an exploration of new logics of emotion and time. 

The image here is one of participants contributing poems, songs, 
animations, etc., and having them accepted by other participants as 
appropriate and desirable contributions to the creation and 
dissemination of knowledge, i.e. as opportunities for addressing 
rigorously those phenomena that lie between logical domains and 
that create anomalies in the language that carries the prevailing 
logic.  Artistic endeavor is, of course, an integral part of knowledge 
processes in any society.  This proposition suggests that these 
contributions be explicitly incorporated into those processes.  The 
explicitness is necessary for social awareness. 
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Agenda 
1.  Instill the following guidelines for human interaction: 

* Accomplish every engagement in dialogue without 
discouraging, preferably by encouraging, the participation of 
others.  Intervene whenever observing an utterance or an action 
that reduces the participation of others.  Give attention (listen) 
to the dynamics of interactions. 

* Include everything as subject to change, including these 
guidelines. 

2.  Teach the orientative/injunctive role of language, as well as its 
descriptive/representational role. 

3.  Compose asynchronicity. 

4.  Explore awareness of dynamics through the performance of 
performance. 

5.  Create multiple schedules, each based on a different clock, for 
every project with social consequences. 

And, at a quite different level: 

6.  Render those resources required to satisfy human needs 
redundant. 

7.  Replace all national currencies with a single, preferably virtual, 
world-wide currency, and eliminate passports. 
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Social Transformation 

Proposition 11:  Social transformation is seen as distinct from 
continuous improvement, and as desirable. 

While those interested in continuous improvement might talk about 
‘saving the world’, those interested in social transformation would 
talk about ‘creating a new one’. 

Proposition 12:  Social transformation is recognized as a 
process of (1) changing thinking and (2) transforming history. 

(1)  Again, ‘thinking’ is used here in its social context.  ‘Ways of 
thinking’ are social phenomena and are carried in the prevailing 
language.  Cybernetics offers a way of thinking about ways of 
thinking, of which it is one. 

(2) The challenge of transforming history is that it requires that no 
history (trace) of that transformation remain; otherwise, it is an 
addition, not a transformation.  We claim that history is 
continuously being transformed, and that there is also a 
challenge in preserving the history we want to keep from being 
transformed. 

Proposition 13:  The history of social transformation is a 
history of participation, not a history of celebrity (Pirsig, 
1991). 

Proposition 14:  It is widely accepted that participation in 
social transformation can occur through (1) the identification 
of a logical anomaly, (2) the creation of a provocation or 
perturbation around that anomaly (a pivot), and (3) the 
recognition and avoidance of undesirable consequences 
resulting from the dynamics triggered by that perturbation. 

(1) The recognition of anomalies requires a social alertness, a 
readiness for ‘listening’. 
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(2) Turning an anomaly into a provocation is a creative act, limited 
only by the ingenuity and timing of the provocateur(s).  It is 
most accessible to those primed to crafting ‘whenness’, as well as 
‘whatness’. 

(3) Avoidance involves the work of organizing, educating, and, 
when necessary, leading. 

Proposition 15:  Every individual, having the potential to 
participate in such a process, is given access to all knowledge 
in order for us to work collectively to increase alternatives and 
decrease power relationships (Brün, 1990; Richards, 1991). 

The metaphors ‘to increase’ and ‘to decrease’ are used here not to 
imply a quantity relationship, which is always relative, but to 
indicate a direction, or ethic, with respect to participation in social 
transformation.  In accordance with the type III non-trivial 
machine, participation is realized as a continual elicitation of 
individual self-descriptions (projections), through which awareness 
of desires, responsibilities, and freedoms emerges as a social 
consciousness.  (Maturana, 1980). 

Proposition 16:  In our society, social transformation occurs as 
a non-violent activity (Brün, 1990, #68, 116). 

Technology 

Proposition 17:  A technology, with a basis in the concept of 
the non-trivial machine, exists to facilitate and stimulate 
dialogic process on a global level. 

Such technologies do exist in rudimentary form at the local level.  
At the global level, we suggest that the technology must be of the 
non-trivial machine type, and that the framework presented here 
must itself become subject to transformation as a consequence of the 
technology it generates and the dialogue facilitated and stimulated 
by that technology.  We suggest that the non-triviality will be in the 
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causality requires acceptance of a common clock.  With widespread 
acceptance of a fixed external clock, control of the sources of power 
becomes centralized and everyday human interactions, at the societal 
level, become more synchronized - reducing dialogue, reducing 
creative thinking, reducing alternatives, reducing the means and 
even the will to live. 

Thinking in terms of dynamics, and suspending space and time, 
eliminates the need to conceptualize physical connections in order to 
imagine actions having consequences.  Every word spoken and every 
action taken in dialogue has consequences for all of human society.  
The dynamics of dialogue operates such that the ripple created 
instantly encompasses the known world and retains the potential to 
trigger transformations at any time in the future or in the past (i.e., 
a transformation of history).  Participation through dialogue cannot 
be measured by the extent or immediacy of the consequences, nor by 
the intentions of the participants.  Participation occurs in spite of the 
consequences or the intentions of the participants. 

To say that everyone participates in social transformation 
whenever they engage in dialogue does not close the circle on the 
concept of participation.  Participation also implies an awareness 
that engaging in dialogue makes a difference, without necessarily 
linking that dialogue to some specific social change.  In a society 
where that awareness is suppressed, the task of cybernetics is to 
teach society that awareness.  This is admittedly an awesome 
responsibility, its audacity justified by the prospects for creating not-
yet experienced freedoms through new social consciousness. 
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Draw an arrow from the domain marked “dynamics” to the zigzag 
line to indicate that the domain of dynamics is both a domain and 
not a domain (i.e., between domains). 

Make the outline of the domain marked “dynamics” a broken line to 
indicate its elusiveness.  Think of this quasi-domain as constantly 
changing and as the domain from which attempts to articulate the 
mystical, the magical, the unexplainable are made.  That is, the 
logic of this domain is unknown.  Do not call this cybernetics. 

Cybernetics 
The domain of dynamics suspends space and time.  Yet, all 

language carries with it known logic, and all known logic entails 
notions of space and time.  So, when I speak of cybernetics, I speak 
from some domain and bring it forth in the interaction in which I 
am engaged.  The particular domains brought forth are irrelevant.  
Cybernetics occurs in the dialogue.  Cybernetics occurs whenever 
there is a dialogue.  Cybernetics as a domain is a way of thinking 
about ways of thinking (of which it is one) and is therefore 
constantly changing.  Cybernetics as a temporary domain offers a 
temporary vocabulary for talking (and thinking) about the dynamics 
of relations and behavior, and in so doing holds the potential for 
facilitating awareness of dynamics, of thinking in terms of 
dynamics, and of the dynamics of dialogue as the medium of 
participation in social transformation. 

Participation 
Power arises with the acceptance of causality as the predominant 

way of thinking about social transformation.  Participation then 
requires power, for without power there is no ability to influence 
change.  By suggesting physical connections between components, 
causality carries with it notions of space and time.  The logic of 
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software, and that it might manifest itself as a desirable form of 
‘virus’ with non-linear dynamic characteristics. 

The Cybernetician 

Proposition 18:  The label ‘cybernetician’ is used to speak of a 
craftsman in time.  This craftsmanship is directed toward a 
technology of knowledge (Richards, 1993). 

Time is a different sort of ‘medium’ from all other media of the 
craftsman (Boscolo and Bertrando, 1993; Hall, 1983).  And, all 
craftsmen deal with time.  We propose that the cybernetician deal 
with it explicitly.  Time cannot be dealt with independently of other 
media.  Hence, the craftsman in time must have another medium to 
work with - any medium will do.  The tools of this craftsman are 
amplitude (intensity), pace (speed/rate), duration, event 
(emphasis/timing), sequence (history), periodicity (rhythm), and 
synchronicity (including perturbations thereto). 

Proposition 19:  The perturbations created in cybernetics (as in 
teaching) are made in love and with an attention to time. 

Love is a dynamic that links the biological domain to the social 
domain.  In the biological domain, love arises as a preference for 
recurrent interactions between organisms (Maturana, 1980); in the 
social domain, it is a celebration of the other (Sampson, 1993).  We 
insist that this proposition not be used as an appeal to altruism.  
Rather, in the spirit of the type III non-trivial machine, where we 
see ourselves through the eyes of the other, an appeal to altruism is 
not necessary when we accept that ‘I am better off when you are 
better off’ (von Foerster, 1991a).  Attention to time manifests itself as 
patience or impatience, or as some other temporal behavior; it is 
added to this proposition to emphasize the needed craftsmanship.  
We offer that Heinz von Foerster epitomizes this concept of the 
cybernetician, and that he should be celebrated for both his work 
and his persona. 
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Concluding Thoughts 

Another version of this paper was delivered at the annual meeting of 
the American Society for Cybernetics in Chicago, May 1995 - a 
meeting devoted to the life and work of Heinz von Foerster.  At 
that meeting, von Foerster gave a presentation on the ‘undecidable 
question’, stating that ‘only questions which are in principle 
undecidable, we can decide’.  The propositions presented here raise 
many questions which only we can decide.  The form chosen for the 
propositions is intended to emphasize that.  When the subject of 
study is embedded with such questions, new forms of research are 
required (Schrivers, 1991), and a particular collaboration between the 
arts and the sciences is suggested.  Some of the undecidable 
questions raised in our research include: 

- How can participation in knowledge processes (and, in 
particular, dialogic process) be encouraged? 

- How can concepts of temporality be used to protect the concept 
of emotionality? 

- How can the ability to act on anomalies be explicitly 
incorporated into knowledge processes? 

Heinz von Foerster has made it possible for us to say: ‘only we can 
decide’.  We thank him with all our (collective) heart. 

++++++++++ 
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Within each space marked by the domains, place symbols to indicate 
a set of concepts:  some that both domains have in common and some 
that are different for each domain.  Call the interactions between the 
domains linguistic interactions. 

Place a clock-like symbol within each domain.  Use slightly different 
symbols for each domain to indicate that they are not synchronous.  
The asynchronicity arises out of differences in the clocks employed 
by each domain, differences required to maintain coherence among 
the particular concepts within the logic of that domain. 

Think of the interactions as perturbations that arise out of a 
breakdown in the coherence of a domain when attempts to reconcile 
the differences between the domains fail.  Describe these 
perturbations as “anomalies” (e.g., contradictions, inconsistencies).  
Think of these perturbations as triggering transformations in the 
domains.  These transformations take on many forms, including the 
creation of new, and the dissolution of old, distinctions, 
generalizations, analogies, logics, clocks, etc. 

Imagine the two domains as being transformed such that they 
become less dissimilar.  In particular, imagine the clocks becoming 
more difficult to distinguish.  Continuation of the interaction is 
motivated by a mutual need for sustained perturbations, and for 
humans, recursions in the dynamics of language tighten the 
convergence to synchronicity.  Call this process “dialogue”. 

Return to Construction #1 

Draw a zigzag line between the two domains marked “systems” and 
“dynamics”. 

Write the word “cybernetics” in the space between the two domains 
as a label for the zigzag line. 
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persistence of a system subjected to disturbances as a “regulatory” or 
“control” mechanism.  Require the components of regulatory or 
control mechanisms to be “synchronous” (i.e., they operate in 
accordance with a common and externally fixed clock).  Call the 
interactions between synchronous components or systems 
“communication”.  Describe symbolic interactions as “linguistic” 
communication.  Do not call this cybernetics. 

Think of non-trivial dynamics as arising out of “asynchronicity” in 
the interactions between components or systems (i.e., do not assume 
a common and externally fixed clock).  Describe circularities in 
dynamics as “recursions” in the operations of a system (the 
transformation of transformation).  Call the mechanism of 
persistence of a particular dynamics “operational closure”, and 
describe the systems exhibiting invariance in a particular dynamics 
“autonomous”.  Describe interactions between autonomous systems 
as “perturbations” that “trigger” transformations.  Call the 
dynamics of recurrent interactions in language “dialogue”. 

Construction #2 

On a blank piece of paper, draw two human-like figures.  The 
persistence of these figures occurs as a closure in their operational 
dynamics.  Sustaining this dynamics requires sustained perturbations 
to it.  Without sustained perturbations, the dynamics rapidly 
decays. 

Draw a zigzag line between the two figures to indicate a dynamics 
of interaction. 

At each end of the zigzag line, draw a domain (enclosed space - 
circle, square, blob, etc.) that includes each figure.  Do not overlap 
the domains. 
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Appendix: 
Three Types of Non-Trivial Machine 

Type I:  
The Incompletely Observable System 

When the internal states of a system affect themselves, the variety 
of possible outputs for a given set of inputs can grow to an 
unmanageable number.  It is this magnitude of the possible internal 
states that renders the system incompletely observable and the 
output unpredictable.  Observing a history of input/output 
interactions may permit an explanation of behavior that constrains 
the possible states and/or outputs, offering a type of predictability, 
hence the history-dependence.  The homeostat is an example of a 
type I non-trivial machine.  (Note:  If we were to call the trivial 
machine in Proposition 5 a trivial, trivial machine, indicating a 
choice to describe it and explain its behavior as history-independent 
and state-determined, the type I non-trivial machine could be called 
a non-trivial, trivial machine, indicating that, while we continue to 
describe it as state-determined, we can no longer explain its behavior 
without observing its history.  The assumption of the state-
determined system is that the limiting aspect in understanding a 
system and its behavior is information.  Hence, the description of 
the system is developed in terms of its inputs, outputs, and states.  
With enough information, we could fully explain and predict a 
system’s behavior in terms of its current state and inputs - the trivial 
machine.  When the amount of information required to do that is 
too large to acquire, a reliance on a history of behaviors may serve 
to constrain the set of possible behaviors sufficiently to permit an 
understanding adequate for the purposes of the observer - the type I 
non-trivial machine.) 
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Type II:  
The Non-linear Dynamic System 

This system arises with a shift in observational frame from that of 
inputs, outputs, and states (as in the trivial and type I non-trivial 
machines) to that of relations, dynamics, and process.  When viewed 
as a state-determined system, inputs to a type II non-trivial machine 
provide initial conditions for a dynamics of interaction that never 
produces the same output, i.e. history does not repeat itself.  In such 
a system, input and output are not what is observationally relevant.  
In order to acquire insight into the system, the focus of attention 
must shift to the dynamic patterns of relations (the structure).  
Attempts to identify constraints on states or outputs are likely to 
result in an observation of shifting constraint boundaries.  That is, 
the system appears to be continuously generating new alternatives.  
When observed from the point of view of process, however, the 
dynamic patterns of relations exhibit a stability in the form of 
eigenrelations or ‘attractors’, i.e. stable patterns of relations, as 
opposed to stable states.  These systems are structure-determined 
and, as such, are history-independent with respect to structure.  
Describing a system as structure-determined assumes that the system 
responds to instructions or orientations; as long as these instructions 
or orientations are observable, an explanation of behavior is possible 
in the form of patterns of relations.  A chaotic system is an example 
of a type II non-trivial machine.  (Note:  The type II non-trivial 
machine could be called a trivial, non-trivial machine, indicating a 
choice to describe it and explain its behavior as history-independent 
and structure-determined.) 

Type III:  The Observing System 

In this system, outputs become inputs and are indistinguishable as 
such.  Circularity in the dynamics of interactions renders the system 
closed to organization and hence unobservable, except through a 
projection of a quality of the observer (a memory) on the observed.  
(Such a projection could be a quality like living, human, self-
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Construction #1 

On a plain piece of paper, draw a vertical line.  Use this line to 
distinguish two classes of fundamental units of thought (i.e., most 
basic concepts).  Do not assume that these are the only two classes of 
fundamental units of thought. 

Of the two spaces created by the line, place the smaller space to your 
left.  In that space, write the word “entity”.  Include within this 
class of fundamentals all physical entities, i.e., objects - fundamental 
units of matter and energy. 

At the top of the space on your right, write the word “difference”.  
Include within this class of fundamentals certain abstract concepts:  
distinctions, relations and transformations.  Do not call these 
abstractions entities. 

Within the large space labeled “difference”, draw two smaller 
enclosed spaces (circles, squares, blobs, etc.), one on the left and the 
other on the right.  Call these enclosed spaces “logical domains” to 
indicate a set of concepts and a logic that provides for coherence 
among the concepts.  All language carries a logic.  Use of language 
creates categories, classes, logical typings, etc., of concepts that 
cohere in the presence of that logic.  Do not assume that these are 
the only two logical domains. 

Above the domain on the left, write the words “distinction” and 
relation”.  Within this domain write the word “systems”.  Call the 
logic of this domain “known”. 

Above the domain on the right, write the words “change 
(transformation)”. Within this domain write the word “dynamics”.  
Call the logic of this domain “unknown”. 

Define a system as a set of distinguished components and their 
interrelationships.  Think of relations as “causal linkages”.  Describe 
circular relations as “mutually causal”.  Describe the mechanism of 
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An Agenda 
for Participation 

Paper presented at the 1997 Annual Meeting of the American 
Society for Cybernetics in Urbana, Illinois. 

Premises 
It is desirable that everyone participates in social transformation. 

Participation occurs when I is aware that I makes a difference. 

Everyone is not aware that they make a difference. 

To think of “making a difference” in terms of causality is to think of 
participation in terms of power relationships (i.e., causing change 
requires power). 

To think of participation in terms of power relationships obstructs 
awareness by breaking the causal link between action and the 
difference made. 

To think in terms of dynamics is to trivialize power relationships. 

Trivializing power relationships requires thinking of participation in 
terms of the process of making a difference, without reference to the 
particular difference made. 

For humans, the process of making a difference occurs in the 
dynamics of dialogue. 

My agenda is to provoke awareness of dynamics, of thinking in 
terms of dynamics, and of the dynamics of dialogue as the medium 
of participation in social transformation. 
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conscious, social participant, etc.)  When such a projection is not 
made, the observing system will not be recognized as a system, but 
as a heap, a mess, an incongruous glob of erratic motion, if 
recognized at all.  Explaining the behavior of a type III non-trivial 
machine requires us to refer to ourselves.  While these systems are 
described as structure-determined, the closure in the operational 
dynamics of the system permits the eigenrelations of the structure to 
shift in order to maintain the invariant organization (the system’s 
identity) embedded therein.  When we observe these systems as 
structure-determined, we assume them to be history-independent; 
yet, we experience ourselves as history-dependent (with memory).  
When we project ourselves onto the system being observed, we 
require a history of eigenrelations in order to explain the invariance 
observed.  The type III non-trivial machine is observed through an 
oscillation between history dependence (projecting) and history 
independence (observing).  (Note:  The type III non-trivial machine 
could be called a non-trivial, non-trivial machine, indicating a choice 
to describe it and explain its behavior as history-dependent and 
structure-determined.  The oscillatory aspect of this approach 
suggests non-stationary understandings and knowledge.  A dynamic 
logic, as opposed to the prevailing time-less logic, appears called for 
to serve as an anchor for this new concept of knowledge.) 

Discussion:  The Role of Time 

Observation of the trivial and type I non-trivial machine requires the 
observer to select a ‘clock’ through which the observations will be 
made.  The interests of the observer dictate the clock.  (Note:  We 
use the word ‘clock’ as a metaphor for a concept of time and its 
associated dynamics.  It should not be equated to a metric for time.)  
Observation of the type II non-trivial machine requires the observer 
to search for a clock that will maintain a synchronicity with the 
clock of the system being observed for the duration of the 
observations.  The interests of the observer may have to be altered in 
order to find an adequate clock.  Observation of the type III non-
trivial machine requires the observer to enter into a process of 
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seeking synchronicity with the observed, which is capable of 
changing its own clock in response to the observer.  The type III 
non-trivial machine is, at least metaphorically, ‘observing’ the 
observer.  The observer determines what constitutes history in 
accordance with the clock(s) being employed, which may change as 
the observation process unfolds (Neustadt and May, 1986).  If that 
process involves interaction in language, it is a dialogic process. 

+++++++++ 
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