
 TIDY MINDS, TECHNOLOGY AND THE MYTH OF CONTROL     87

 This book calls for a rejection of any belief that  ‘   truth ’  (and subsequent 
 ‘ understanding ’  leading to control) may somehow be pursued scientifi cally. 
The construction and evolution of such a pursuit have always involved some 
form of technology or another. In the particular case of modern society, 
the computer has been promoted to the means of achieving anything from 
improving organizational effi ciency to even constructing science itself. 
The results of a computer ’ s operations are then elevated to a supposed 
simulation of socio-economic reality, but this is precisely the problem: the 
fallacious belief that the simulation of reality by computerized methods can 
provide an accurate enough picture for the manipulation of that reality. 
This tendency of constantly tidying up the world through the help of 
automation is reminiscent of obsessive compulsive neurosis, in that people 
are compelled to act according to rigidly applied rules in order to achieve 
tidiness and control over what they designate to be problematic. Some go 
out of their way looking for it. A place for everything, and everything in 
its place. Increasingly this madness is appearing as a corporate disposition, 
particularly in the lunacy of trying to  manage change  or  engineer knowledge  
with the tidy methods of science, or rather a pseudo-science. 

 The literature is full of cure-alls that sell tidiness to the gullible in the form 
of ritual application of computerized methods. Consultants then charge 
onto the scene, promising a world neatly described in networks of boxes, 
triangles, hexagons, circles and arrows; a world controlled by bubbleware. 
With their methodologies, with their computerized information systems, 
with their organizational charts and mission statements, with their battle 
cries of synergy, management of change, competitive advantage, business 
process re-engineering, total quality management, data warehousing and 
data mining, knowledge management, customer resource management, 
with their tidy minds, they sally forth turning organizations into 
neurotics. It is well to remember that  ‘ when a lot of different remedies are 
proposed for a disease, that means the disease can ’ t be cured ’  (Chekhov, 
1991). Most so-called methods have a half-life of about five years, and 
probably less. 

   The Folly of Forecasting  
 Despite the obvious and persistent failure of these methods when applying 
supposedly scientifi c solutions to complex problems, the belief in their utility 
remains undiminished. Even worse, it is believed that the accumulation 
of past information about whatever is being modelled, somehow with the 
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108    SCIENCE’S FIRST MISTAKE

system as a whole. The elements may form sub-systems, each a system in 
itself. Each element and sub-system will affect the behaviour of the whole, 
and all are interdependent. They are affected by being in the system, and 
are changed if they leave it 1 ; as the system itself is changed with the loss of 
a sub-system. 

 A system is perceived to have a  boundary  , which separates the system 
from its  environment  . This differentiation between system/environment 
has repeatedly been remarked upon previously in this book. We note that 
the environment should not be considered as some type of residual category, 
but as constitutive of the system ’ s existence. By examining the relationship 
between a system and its environment, that system is often classifi ed by 
others as either closed or open, depending on how the system regulates 
its boundary for receiving information from its environment. However, 
the classifi cation of closed or open is problematic, being made on the basis 
of the environmental infl uences (quite possibly unknown elements from 
the environment) that affect the system. How this degree of openness or 
closedness is orchestrated by the system itself is even more vague, since that 
too is dependent upon the defi nition of a system: an act that is observer-
relative. 

 This notion of open versus closed systems is now considered outmoded, 
and has been replaced by the concept of  self-referential systems  , something 
that will be described later. However, even with something as simple as a 
cell, it is never totally clear and unambiguous as to where the  inside  ends 
and the  outside  (namely the environment) begins, all exacerbated by the 
structural coupling between the two; not to mention the issue of residual 
category:  ‘   relationship to the environment is  constitutive   in system 
formation ’  (Luhmann, 1995). 

 With more complex systems the ambiguity is yet more apparent: is the air 
in the lungs, or gastro-intestinal bacteria, inside or outside the system of the 
human body? The boundary is chosen according to the human observer ’ s 
particular purpose and priorities, since it is the observer that identifi es 
the system to begin with, and hence who designates how the boundary 
is to be perceived for any particular chosen system. However, when the 
system is artifi cially separated from its environment, and subsequently the 
environment is considered to be a mere residual category, all the ensuing 
paradoxes and the severed structural couplings will be conveniently swept 
up into this mythical boundary, where they are ignored to simplify further 
consideration. For example, even with the million and one questions we 
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ON THE PREMISES OF OBSERVATION    135

 Thus, the observer cannot observe his act of observation (as the eye cannot 
see itself seeing, or any other sense, sense itself operating). The observer 
 ‘ knows ’  that he can observe, but ultimately  ‘ observing ’  and  ‘ observing that 
observation ’  are quite different. In the former, a distinction is being made; 
in the latter both that distinction and what it is distinguished from must 
be subsumed into a new distinction. However, in the latter case what that 
observer must do is to infer/observe another observer, a perspective, a proxy 
caught in the act of observing. Such a cognitive inference is a second-order 
observation, building on memories and assuming the same distinctions as 
the fi rst-order observer would have made. 

 Here we must highlight this phenomenon of cognitive inference and the 
notion of order, and not just slide them into the discussion without comment. 
To the authors these concepts are central to the workings of human cognition, 
and yet they introduce all sorts of problems. For, as will be discussed later, 
there is a weakness in using the word  order   when analysing observation. 
As we shall see, higher-order observations introduce all sorts of non-linear 
complexity into observation, and so we must assume that objectivity is the 
epitome of a denial of such orders: a situation where the implied non-linear 
complexity of observations collapses into linearity. What is being discovered 
from an observation (the perceived epistemic certainty of objectivity) has 
to be detached from the multiplicity of all other orders of observations that 
came together in that discovery. 

 What Luhmann is saying is that observation is not, cannot be, what we 
think it is. He has uncovered the fallacy in all linear interpretation, by 
pointing at the non-linear nature of ‘  real observation ’ . Instead, human 
observation is conditional, but those conditions are necessarily unobservable, 
unappreciable, hidden in paradox, beyond observation, beyond cognition, 
beyond logic; these conditions are actually necessary preconditions of 
observation, cognition, memory and logic, but they must be denied for 
observation to operate. 

 If one tries to observe both sides of the distinction one uses at the same 
time, one sees a paradox  –  that is to say, an entity without connective 
value. The different is the same, the same is different. So what? First 
of all, this means that all knowledge and all action have to be founded 
on paradoxes and not on principles; on the self-referential unity of the 
positive and the negative  –  that is, on an ontologically unqualifi able 
world. And if one splits the world into two parts, marked and unmarked, 
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136    SCIENCE’S FIRST MISTAKE

to be able to observe something, the unity becomes unobservable. The 
paradox is the visible indicator of invisibility. And since it represents 
the unity of the distinction required for the operation called observation, 
the operation itself remains invisible (Luhmann, 2002b). 

 Here Luhmann uncovers a most powerful ontological delusion, a drive 
to qualify the  ‘ ontologically unqualifi able world ’ : the notion of the system 
and its complement, the thing being observed separated from everything 
else. Observation requires that we, as observing/cognitive beings, must 
distinguish and categorize the distinctions informed by memory; we indulge 
in the fallacy that we can separate each thing from its  ‘ everything else ’ , and 
treat that complement as a residual category. It is with this separation and 
categorization that we build up the memories that feed back into observation 
and cognition. So observation is, by its very nature, non-holistic, artifi cial, 
unnatural.  ‘ The world is observable because it is unobservable. ’   ‘ The 
condition of its possibility is its impossibility. ’  

 Cognition requires both the observation of each categorical thing and at the 
same time the non-observation of the unbroken links that remain between 
it and its residual category. Meaning is based on the error/absurdity of 
compounding separation upon separation, a mountain of things categorized 
and distinguished from their residual categories and stored in memory. 
In the observed world, each thing and its complement can only exist as 
complements; they are otherwise non-referential. All reference between them 
is cut, as the distinctions needed by observation (cognition and memory) 
must separate utterly, with all connections severed. 

 They are cut because a connection would require a simultaneous 
observation of a separate everything else, which in itself necessitates 
further observation. This would discharge the original observation, 
thereby renouncing the choices made from it, other than leaving them in 
memory. In one fell swoop, Luhmann ’ s uncovering of the linear nature of 
observation/cognition, in what is a non-linear world, has supplied the 
authors with what proves to be the theoretical justifi cation for their rejection 
of any unifi ed Theory of Everything. 

 However, observation is something we humans engage in, whether we 
want to or not. Wherever there is life and cognition, observation becomes 
a constitutive element and specifi cally in the case of humanity, that is of 
paramount interest to this book. Thereby, observation is intrinsically related 
to each human life form ’ s very existence and survival. Non-observation for 
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ON THE PREMISES OF OBSERVATION    137

humanity would mean that there would be no mechanism for fi ltering the 
data on changes in our environment. Consequently, the human cognitive 
system would either behave arbitrarily or remain static, and blindly face 
untold dangers, not being able to conceive of its own cognition conceiving 
itself acting in the world. 

 Therefore, a necessary precondition for each individual human system ’ s 
survival is the ability to profi le its environment, and to position itself within 
that environment in order to create benefi cial connections for itself. An 
examination of the premises of observation is therefore crucial because 
being able to observe is critical, not only for sustaining human life (and 
our individual survival within each of our respective environments), but 
also (and of particular interest to the authors as students of Information 
Systems) for the development of artifi cial constructs (non-human actors) 
like computerized algorithms that become equipped with an observational 
capacity infused by the will of humans.  

   Can Machines Think?  
 Almost immediately, this assertion raises the question of whether machines 
can observe; and by implication of the above theory, can machines think? 
The authors ’  answer is dependent on the difference between how we treat 
observation within the human realm and how we treat observation within 
the realm of machines. Inasmuch as observation is refl exively related 
to cognition, then machines can never observe, for they have neither the 
cognition nor the intelligence that comes with it. Intelligence in this regard 
is not logical, but biological. The evolution of such intelligence may very 
well be a product of both logical and biological operations, but never a 
purely logical one. It is the spontaneity in the generation of distinctions 
that ultimately directs observation, and becomes the guiding factor in an 
emergent cognition (such as that of humanity) over its evolution, and which 
differentiates thinking from a purely reductionist approach to constructing 
a  ‘ cognition ’ . Since machines are restricted to carrying out simulations of 
logical operations, their operations are totally describable and can in no way 
be called delusional, then how can they possibly observe; and why should we 
treat their so-called observation as anything more than mere data collection 
linked to a set of pre-programmed actions? 

 Nevertheless, there is one particular reason for assuming that algorithms 
do have some observational capacities, but only in the world of computation. 
This is because that world is one of excessive scale, information overload 
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 CHAPTER NINE 

 The Frame of Observation and 
the Functional Differentiation of Science 

 

 With the recognition of the signifi cance of observation, the authors could 
have concluded the book there, having closed the loop on delusion. Instead, 
in a drive to refi ne the description of self-reference, this book now takes a 
closer look at the underlying intricacies that are involved when observation 
is taking place, and expands on the notions laid out in Chapter 8. To highlight 
these details and their relevance, the next few chapters will focus on these 
implications, particularly on the objective world of science, arguably the 
very pinnacle of rational human thought. These chapters also justify this 
book ’ s somewhat conceited title:  Science ’ s First Mistake . 

 Each observation involves a distinction, which stores up paradoxes. 
Observation after observation creates a mountain of paradoxes that haunt 
cognition alongside its memories. In all this complexity, negative feedback 
dissipates any diffi culties, but ultimately positive feedback must confuse 
any comfortable set of delusions. Thankfully we operate in a physical 
world that is not arbitrary; there, objects tend to remain fairly consistent, 
or follow reasonably consistent trajectories, so that paradoxes created in 
observing them are aligned, and tend not to interfere with one another 
overmuch. That is until they do, when they cascade in as a torrent of 
positive feedback. Furthermore, linear descriptions tend to work quite well. 
In general, perception isn ’ t overly disrupted over time. Hence, theories 
(expressed as linear frames) of that world (such as those represented by 
a large number of scientifi c fi elds), although unnatural and in error, and 
thus absurd, can remain stable; stable, and with a utility; but not true. We 
will now consider how the overlapping of such paradoxes, multiple orders 
of observation and imaginary observations interfere with any possibility 
of objectivity.   

 The Act of Observation (and Not Observing)  

 First and foremost, and something well worth repeating, the authors fully 
subscribe to Luhmann ’ s viewpoint that any observation is about creating 
a distinction: a difference between what is observed and what is not. The 
function of creating such distinctions is to stop the totality of the world 
invading the senses, for otherwise everything would be swamped in white 
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noise. Distinctions are necessary evils for the reduction of complexity, and 
necessary prerequisites for observation itself. 

 From the fundamental premise of the creation of a difference that is 
implied by observation (a difference that must be imposed, so that each 
observer can differentiate between what is observed and what is not), this 
book now considers a difference that is constitutive of observation itself: 
the difference between the observer and the observed. This difference 
implies that the observer ’ s active participation is critical in the whole act of 
observation, and it unavoidably presupposes the existence of an observed 
part. The word observation itself implies some kind of interaction between 
the observer and the observed. 

 The authors must make it clear here that observation is far more than 
just seeing. It is the act of using all the senses, coupled with cognition. It 
is informed by delusional inferences, the selective recalling of memory 
and refl ection. This recalling feeds forward to the structural coupling of 
observation and cognition, and in effect constitutes the process by which 
memory shapes itself in a self-referential fashion. It is the total input of sense 
data that makes the world seem real to the observer. When that world is the 
world of science, then observation primarily culminates in measurement. 

 From this book ’ s standpoint, the observer, a singular and distinct 
individual, matters. He matters because all meaning comes from that 
individual ’ s cognitive application of sense data. Groups do not communicate 
with other groups; to say a group communicates is to use the metaphor of 
the group as an individual. A group in itself cannot be an observer. It is not 
a cognitive entity; it is not self-stokhastik; it does not think; therefore it does 
not communicate in the strictest sense of the word. Individuals within a 
group communicate to share individual interpretations via shared-delusions 
expressed in common notations. Indeed, it is the totality of the sharing of 
individual communications itself that actually defi nes the group, along with 
the mechanisms that individuals establish (underpinned by a co-alignment 
of individual projections of how the group should function), which further 
allow the group to communicate with its environment. 

 Groups as organizational structures that themselves constitute systems are 
open to information about variations in the environment. Such variations, 
however, are then internalized within the organization, that is within the 
group. By being internalized, interpretation of information is required, but 
no interpretation can take place devoid of an individual observer with the 
capacity to cognize, observe and communicate. Without the individual, 
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nothing would be communicated to others, and complex social constructions 
like theory would be impossible. At the very least the ghosts of the original 
observers who created the frames of social norms hover all around. Hence 
the observer cannot be abstracted away; but that is exactly what is claimed 
to happen in theories informed by an objective epistemology. By inventing 
so-called different and independent perspectives, particularly with 
scientifi c measurement, we are actually bringing into existence separate 
proxy observers, and hence different worlds of meaning, which theory then 
collapses into one imagined and imaginary observer for convenience and 
ease of calculation. 

 Here we reach another realization, and ultimately another distinction or
difference. In order for something to be recognized and perceived as an 
observation, which may then contribute to a self-stokhastik operation, the 
observer who imposes the initial act of observation must be a cognitive life 
form; in our case, a human being. Artifi cial robotic life forms, so beloved of 
science fi ction, can only observe via a designer ’ s non-spontaneous imposition 
of proxy observations: the necessity of delusion is missing. In discussing the 
difference between observation within the human realm and within artifi cial 
robotic forms, this asymmetry becomes immediately apparent. 

 The observer has to be a cognitive life form, otherwise observation cannot 
take place as a self-stokhastik operation. However, the observed object of 
study need not necessarily be cognitive. Actually three distinct roles can be 
assumed by what may be classifi ed as an object of study:  
(a)    as another cognitive life form, which itself has the capacity to employ 

the operation of observation as a self-stokhastik process. In this case, 
our initial observer is observing another observer, and this constitutes 
a case of second-order observation. Put differently, the observed object 
of study is  ‘ an observed observer ’ .  

  (b)  as a physical object, within a presumed physical  ‘ reality ’ . Natural sciences 
(seen by the authors as artifi cial, linear and quite unnatural), for example, 
contain entities that fall within this category, whereby the observer 
(a scientist) observes the world as a physical reality. The scientifi c 
objective (representing of the world through various mathematical, 
or other notations) emerges from the interaction of the observer with 
the object of study (physical reality, or rather a subset of that reality). 
The means whereby abstract descriptions of previous observations 
are externalized, namely theories, notations and particularly frames, 
also fall into this category. Each frame is a synthesis of the fi rst-order 

Book 1.indb   143Book 1.indb   143 5/17/10   8:34:12 PM5/17/10   8:34:12 PM



144    SCIENCE’S FIRST MISTAKE

observation being made by a particular observer of a scene, and is used 
to expand that observer ’ s memory and set of delusions, and to facilitate 
the communication of his observation with others. The scene itself may 
reference further frames that describe observations made previously by 
that observer or others. Those frames may reference yet more frames, 
that reference yet more frames, and so on; and in such a way higher-
order observations are constructed.  

  (c)  as an algorithmic form, which operates as an observing system in its 
own right, and whose acts of observation are dependent upon rules of 
observation that have been engineered into existence. We can make 
the assumption here that an algorithmic form cannot simply initiate an 
observation in itself by imposing its own rules for that observation.   

 Irrespective of the above three roles for which combinations may be 
attempted, we can still talk about an act of observation as a unity, which 
includes both the observer A and the observed scene B. This does, however, 
raise some thorny questions for and of the reader who is observing/
interpreting the authors ’  observations on observation. The authors hope 
they have clarifi ed this point in the text that follows.    

 What is Observation?  

 As already mentioned  ad nauseam , observation presupposes both an 
observer and an observed. The distinction between observer and observed 
may then be subsequently subsumed within a unity; such a unity can be 
defi ned as the act/operation of observation. However, that unity creates 
a problem because the moment the unity of the distinction between the 
observer and the observed is realized, then the question arises as to who/
what realizes that unity. 

 In order to defi ne the term  ‘ observation ’ , we start more specifi cally with 
fi rst-order observation/the act of observing: cognitive being A (the observer) 
observes scene B (the observed, acting out one of the three roles mentioned 
above, or combinations thereof) in the  ‘ real world ’ . In other words, in 
observing B, observer A via an emergent system S(A  →…  B) perceives B 
internalized within A ’ s perspective, which initiated the observation. 

 All observation starts with a cognitive act of delusion. Observer A projects 
fi lters (delusions, possibly utilizing the focusing lens of frames, although 
not necessarily as conscious projections) to his senses, which introduce 
separations/differences that distinguish B, and B ’ s behaviour (to A ’ s senses), 
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THE FRAME OF OBSERVATION    157

numbers of such tests, instigated by large numbers of different observers 
and observations, will it be accepted as an observer-independent frame F B , 
and transmitted across the community. 

 FalsiÞ cation can potentially go on indeÞ nitely; however, then the frame 
would have no utility. At no time can a frame be proved true, and so at some 
arbitrary point the community must decide enough is enough and accept 
the frame as valid, whereby subsequent observations will suppress the 
distinction between the validity/invalidity of the frame. Hence, unless a test 
can be found that invalidates the assertions of the frame itself, the frame will 
continue to be accepted as true, and the likelihood of falsiÞ cation in future 
will be diminished. 

 Let ’ s suppose that all the subsequent observers fail to falsify the frame. 
No matter how many times they observe hydrogen, or anything else for that 
matter, their observations seem to be entirely consistent with the frame: we 
have already seen this with the universal acceptance of the Inverse Square 
Law before Einstein’s intervention. It is then reasonable to believe for the time 
being that  ‘ reality ’  is sufÞ ciently represented within the particular frame, and 
that all other observers should stop bothering with similar observations. 
Subsequently others try to expand the frame into other forms, say other atoms 
besides hydrogen, or reach a generalized formula for energy levels for all atoms. 

 Something surpassingly more interesting has occurred within the scientiÞ c 
enterprise. B, the observed object of study, hydrogen, can now be completely 
removed from the act of observation, and all hydrogen atoms in a scene 
may be replaced with the frame that represents the outcome of the initial 
observation of B by A. This is indicated in Figure 9.3. 

  This interesting substitution, originating because to date the frame has 
not been falsiÞ ed as yet, if at all, means there is no need to return to the 
actual hydrogen atom. The part of the  ‘ real world ’  that is the hydrogen atom 

 Figure 9.3  Notational hyperlinks and the differentiation of science  

      

B
Replaced by 

A2 

A1 

A3 

Am 

E = � 
13.6

eV
n2

Book 1.indb   157Book 1.indb   157 5/17/10   8:34:12 PM5/17/10   8:34:12 PM
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serves to reinforce confi dence in the objectivity of linear apparently order-
less observation. However, and as we shall see, there are implications from 
ignoring these higher orders. 

 The present authors too must admit to falling into the same trap. In 
introducing ever-increasing sets of orders their descriptions enter into 
ever-decreasing circles. The time will inevitably come when they too must 
collapse this potentially infi nite expansion into the linearity of a fi nite set of 
orders, and deny the paradoxes they have introduced. This present chapter 
is, to a certain extent, an analysis of the authors ’  own refi ned ignorance; 
and indeed they eventually admit that the concept of order of observation is 
itself paradoxical, although it does deliver some useful insights.   

 Self-evident Distinctions  

 Ultimately, even the fi eld of epistemology, the study of  how we know what 
we know  , thereby constructing a meta-description of the distinctions of 
knowledge, must itself be prone to distinctions. In other words epistemology, 
the study of how knowledge is constructed, utilizes rules for such a study; and 
so imposes further distinctions. These distinctions imply that the process of 
delineating  ‘ how we know what we know ’  is incomplete by default. It implies 
that the enterprise that is widely labelled epistemology, by its necessary use of 
distinctions to undertake that study, must create an observable/unobservable 
distinction within epistemology itself. 

 The study of how we know what we know projects a fallacy, namely that a 
method is possible for validating knowledge itself, and that the knowledge 
thus constructed is devoid of paradoxes. This fallacy ignores the distinction 
between knowing/not-knowing; it ignores the very fundamental concept 
of distinction, and in doing so legitimizes an absolute belief in attaining a 
truth for which no distinction is necessary. Such is the arrogance underlying 
science, which permeates much of modernity. Science insists, to its peril, 
that such not-knowing can eventually be suppressed by undertaking enough 
further observations. The belief is that after suffi cient traversal around 
the loop of consequential experimentation, namely theorizing and yet 
more observing, the issue of distinction eventually ceases to matter, and 
science is left with an  understanding  , and in control of the world. But it is a 
vain hope. 

 Theoreticians search for the point in the development of a theory where 
all observations guided by that theory deliver self-evident distinctions. To 
all intents and purposes the world has become an objective place, so that all 
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observations, whatever their order, ultimately boil down to the same unique 
set of distinctions, reduced to identifi able and communicable universal 
categories. There can be no debate allowed, no difference of opinion. The 
world is as it is, as it appears to be, the same for everyone. Then the fi ndings 
of science are taken as obvious, self-evident, just as we accept as  fact   that 
everything we observe in the world is as it is for everyone. This is after all 
how we humans consider our physical world of colour and sound to be; of 
objects like trees, clouds, animals and stones to be. We believe that we all 
see/feel/hear/smell/taste/refl ect on the same things, exactly as they are. 
Higher orders of observation appear to have no consequence; all is order-less 
objective observation. Theory too operates in this same objective world. 

 The authors of this book, however, take a different stance; albeit admitting 
that at some point they too must collapse their observations. Based on the 
premises of observation examined thus far, they claim that observations 
of an order higher than fi rst need to be examined in much greater detail. 
Unpicking this particular knot of complexity within observation is no easy 
task. Indeed, this present chapter seeks to show that further complications 
come into play in these higher orders of observation, noting that too often 
these go unnoticed.    

 The Reader as Observer  

 It is useful to start our examination by distinguishing between the terms 
 observing   and  observation  . In the previous chapter observing was taken to 
be a physical act, where an observer merely observes. However, when both 
the observing and the observed parties, namely the observer and the scene 
and referred to there as A and B respectively, are subsumed into the unity 
of the distinction, then the question immediately arises of who is observing 
that unity. For ontologically, another observer is being created, brought into 
existence in someone ’ s mind, operating at one order of observation higher; 
an observer who realizes that A is observing B. Who that observer is has 
little consequence. What matters is that A, not being able to self-observe 
himself, will know he is observing B, but will be unable to include himself in 
the unity of the distinction between observer and observed. 

 For the time being, let us consider another observer who is capable of 
realizing that A is observing B, namely the reader of this book, and designate 
her with the letter R. This apparently creates a second-order observation, 
since R is observing A observing B. But this designation of another order 
of observation exposes yet another issue. If we ask who it is that creates the 
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sequence of R observing A observing B, then one possible reply would be the 
authors, who are thus acting as third-order observers. In writing this text 
they have observed/imagined R observing A observing B, and constructed 
their analysis apparently to exclude for the moment this third-order 
observation, forcing the reader into accepting the second-order observation 
as R observing A observing B. However, having been made aware of this 
situation, R may now construct a fourth-order observation that would 
unavoidably include herself, observing how the authors are imagining/
observing her (R) observing A observing B. The re-entry of an observing 
system, R in this case, into the order sequence of observations itself has 
interesting implications, which will be dealt with later. This introduction of 
new observing systems can go on  ad inÞ nitum  .  ‘ I know that you know, that 
I know that you know, that I know that you know  …  ’  

 For the moment, it will suf Þ ce to recognize that observational complexity 
is being created in a number of ways. If we go back to our example of a 
second-order observation, that of R observing A observing B, then we can 
additionally designate  A observing B  as a distinction, the unity of which 
we may label as U. In this case, R would be observing U. In light of this 
encapsulation of  A observing B  into U, is R conducting a second-order 
observation of B? Or a Þ rst-order observation of U, or of A? Or all? Or 
none? As a way of avoiding this conundrum, it will be useful to accept for 
the time being the difference between the terms  observing  and  observation  . 
Observing implies a direct Þ rst-order observation of something that may 
in turn incorporate further observations. In this regard, simply observing 
would classify as a Þ rst-order observation; observing someone observing 
would be a second-order observation, and so on.    

 The Absurdity of In Þ nity and the Twin Paradox  

 However, the very concept of order creates paradoxes, some of which are 
already apparent with the simultaneity of orders of observation: a second-
order observation can also be a Þ rst-order observation of an implied unity, 
or both a Þ rst and a second. Higher-order observations, therefore, come 
with an inevitable confusion that is not easy, nay impossible to resolve. To 
this confusion, we may add observers that are imagined in the head of other 
observers. Therefore another distinction can be attempted: that between 
real orders of observation and imagined orders, and indeed imagined 
observers that have no possible counterpart in the real world, based as 
they are on the memory and the cognition of  a particular someone  . 
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 With imagined orders of observation, the introduction of thought-
experiments becomes possible; experiments that often involve observers 
with impossible superhuman powers, operating in artifi cial unnatural 
situations. We contemplate integers into existence that are greater than 
the total number of atoms/particles/things in the universe, not that we 
could ever count them, without the slightest concern for that absurdity. For 
something very odd has happened. Arithmetic started quite reasonably by 
adding up a number of things, but somewhere in the development of this 
abstraction a qualitative change takes place; the instrumental fi ctions have 
taken us beyond the total number of things that can be counted. Infi nity is 
bigger than the total number of all atoms in the universe, bigger than all 
the fundamental particles there. Mathematics has moved from the rational/
natural/non-linear real world to the irrational/unnatural/linear and artifi cial 
without us realizing it. How can we maintain that arithmetic is still of that 
real world? Why, simply by insisting that all descriptions of that world 
are self-referential, in which the absurdity of infi nity is never confronted. 
In general the concept of infi nity absorbs all the paradoxes and delivers a 
utility; but eventually singularities in the natural world will conspire to mess 
up all this unnatural tidiness. 

 Then there ’ s the thought-experiment where one of a pair of twins travels 
in a hyper high-speed rocket, and returns to earth only to fi nd his/her 
twin much older. Paradoxically, as a consequence of the Special Theory of 
Relativity, the twin left behind experiences the same effect, so that each twin 
is simultaneously both younger and older than the other. 

 This inconsistency does not matter, because such a situation can never 
occur, since that experiment can never happen in practice. A series of 
compromises have been made: a rocket travelling close to the speed of light 
does not exist; human physiology could not withstand the implied pressures. 
Even more important than these restrictions is their complete suppression 
and the neglect of their implications to the experiment. We humans operate 
as if the restrictions do not matter, do not exist, and then move on to ponder 
without a moment ’ s thought the consequences and implications of realizing 
the thought-experiment. Absurd! 

 We even wonder why it leads to a paradox, the so-called  twin paradox  ; 
and consider possible modifi cations to the theory that led to the paradox, so 
that the paradox may be resolved. Whenever we are fortunate enough to fi nd 
a resolution we stand tall, and heavily, upon the thin ice of our intellectual 
constructs, and gaze proudly at the marvel. But any such resolution of a 
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paradox is a delusion in itself: the paradox of paradox. It is the situation 
whereby the paradox is rendered invisible by creating an alternative 
distinction so that reality can be observed and described differently. For, 
no matter what the facts tell us, these so-called facts remain the outcome 
of a distinction made by an observing system; and those distinctions 
are contingent, they can be drawn differently, and always spawn yet more 
paradoxes. 

 As responsible for the generation of distinctions, observing systems 
are therefore of vital importance. Observing systems have the capacity to 
generate observations by stipulating guiding differentiations, instead of 
simply being observed: the physical world of phenomena being an example 
of the latter.    

 The Reader Complicating Matters  

 The reader should remember at this point that a number of issues were 
discussed in the previous chapters regarding  A observing B , including the 
delusions that A may be using to sample the observation, the feedback 
from B to A, as well as the frames that were utilized by A in order both to 
communicate his observation of B and to reß ect on B. All these issues are 
still valid, but are omitted in the diagrams below in order to simplify matters 
by enabling the reader to focus on the main subject matter of this chapter, 
namely observations of an order higher than Þ rst. 

 In Figure 10.1, we depict the scenario where A is observing B. However, if 
we depict the scenario where another observing system is introduced, then 
we would have to increase the order of observation by adding an additional 
observing system to produce Figure 10.2: an observing system that we shall 
label as C. 

 Figure 10.1  A Þ rst-order observation?

  At the same time, the reader R (the one actually reading the book, not the 
one imagined into existence by the authors, and who hence cannot appear 
in the Þ gure), in realizing that she could herself assume the place of another 
observer who is observing C, who is observing A observing B, is faced 
with the possibility of elevating her own observation of this phenomenon 
up another level to an observation of the third order. Already, a number 

A B
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is impossible, but thankfully humanity is blessed with  self-stokhastik   
 observation  , made possible, indeed brought/thought into existence, by its 
structural coupling with cognition. Objectivity then is the false assumption, 
the delusion, that our self-stokhastik observation is identical to the 
impossible pure kind. 

 No matter how many orders of observations we include in our analysis, 
at the very base of each sequence of levels there must always be an 
observer making a fi rst-order observation. That observer penetrates the 
complexity of these orders, and in doing so he is collapsing part of that 
complexity down to an order-less simplicity by the act of self-stokhastik 
observing. Thus, the principle of collapsing systems has primacy in 
human cognition, for otherwise the world would be unobservable against 
the explosion of intricacies that can and do occur; indeed the principle is 
a necessity. 

 That the observer is self-stokhastically observing means that he is 
creating a distinction that leaves part of that world unobservable. This has 
implications, particularly in the development of theories, as we will now 
illustrate with a discussion of a very important example from the world of 
quantum phenomena: the double-slit experiment.    

 The Double-slit Experiment  

 Before we go into the details of this experiment, we should start with a 
comment. We have repeatedly used examples from physics because of the 
popular and persistent delusion that physics equates to the truth about 
physical phenomena. The reasons for the persistence behind the physics –
 truth coupling are twofold: fi rstly physics deals with a description of the 
physical world we inhabit, and is thereby seen as a core construct for 
the representation of reality; and secondly any representation of reality 
attempted by physics aims at deconstructing our immediate natural habitat, 
thereby reinforcing any perceptions about reality and its manipulation. 

 However, even though that reality is thoroughly subjected to the scrutiny 
of observation and subsequent explanation, it is also prone to multiple 
interpretations because such observation is self-stokhastik. Multiple 
interpretations of the same set of phenomena imply that in creating 
distinctions, the physicists who were the original interpreters of each 
distinction in developing a particular theory have become responsible for the 
emergence of versions of truth. To use Feyerabend ’ s terminology, thereby 
alluding to his deconstruction of the concept of truth, it could be said that 
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differently under different circumstances then this must automatically 
raise the question:  ‘ what is the nature of matter? ’  This is a question that 
haunts physics to this day, although it is one that the authors would claim is 
a product of the paradoxes: a universal property implicit in self-stokhastik 
observation. 

 Are electrons/photons/neutrons  particles  , or  waves ? The shocking 
compromise that has been reached by physicists is that they can be both; it 
depends on the circumstances. This principle is known as the wave – particle 
duality. But those physicists didn ’ t just leave it there. In an attempt to clarify 
the situation they proposed a variation on the double-slit experiment. Instead 
of sending a constant stream, the electrons were now fi red one at a time in 
the direction of the slits. By fi ring the electrons singly meant the experiment 
would have to be interpreted using single particles, and not wave forms: 
hence, they would expect to see two vertical lines. However, the scientists 
were in for a huge shock. The very same wave interference pattern 1  emerged: 
see Figure 12.3.  

 How could this possibly be? One interpretation proposed for this 
phenomenon is that each single electron, or whatever individual particle 
is used, goes through both slits simultaneously (which is nonsensical), 
interferes with itself, and then hits the photographic plate, thereby displaying 
an interference pattern. For there is nothing other than the single electron 
itself to cause this interference. Furthermore, the same interference pattern 
will be seen by every observer, and so clearly there can be no individual 
interfering with the experiment. 

 Not to be put off, the physicists then planned a variation of this experiment, 
in which they set out to determine for each single electron, which of the 
two slits 3  it went through; realistically each electron can only go through 
one. Shock! Horror! The interference pattern suddenly disappeared. The 

  Figure 12.3  Results of a double-slit experiment 2  performed by Dr Tonomura showing the 
build-up of an interference pattern of single electrons. Numbers of electrons are 10 (a), 200 (b), 
6,000 (c), 40,000 (d), 140,000 (e) 
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System2 is compromised by the necessity to interconnect some of the new 
elements and relations developed within System2 so that they can interface 
with the old elements and relations of System1. This theoretical path 
dependency has important implications for System1. 

 System1 can now be re-interpreted on the basis of the connective possibilities 
that arise because of the references that are constructed from System2 back 
to System1. The transition from System1 to System2 also signifi es an increase 
in the overall systemic complexity if we consider System1 and System2 in 
tandem. This increase in the systemic complexity is attributable to an increase 
in the elements ’  connective capacity that, beyond the mere enumeration of 
individual elements, creates another problem. The elements of System2 
must already be constituted as more complex in order for System2 to engulf 
System1, and this increase in the complexity of the elements of System2 forces 
novel distinctions upon the elements of System1, and a re-interpretation of 
the previous connections established in System1 ’ s elements. 

 The elements and the relations of System1 cannot now be seen in isolation. 
They must be viewed as the entities that create the path dependency for 
the evolution to System2 and as a constraint to System2 ’ s own internal 
complexity that has to incorporate them. The description of this systemic 
process given here essentially refl ects upon the paradox unveiled by 
Feyerabend, namely that  ‘ having adopted quantum mechanics we must 
drop the classical interpretation of classical physics ’ . 

 We claim that the renegotiation of the fundamental system/environment 
distinctions between System1 and System2 is at the core of this problem. 
From the perspective of observer1 operating according to the rules of 
System1, the system/environment distinction will have changed from 
what it was prior to the introduction of quantum mechanics. Prior to that 
introduction, the system/environment distinction through which System1 
acquired its self-reference was that the environment of System1 was the 
world of natural phenomena. Since every self-referential system is defi ned 
through a difference between itself and its environment, the couplings that 
were developed between System1 and its environment, so that the world 
of natural phenomena can be described, were gradually internalized by 
System1 enabling it to evolve in a self-referential manner. 

 However, with the introduction of System2, observer1 is forced to re-
examine the distinction between system/environment for System1 and to 
accept that the structural coupling between System1 and its environment 
must change. 
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 With the introduction of System2 and its incorporation of System1, 
an internal system/environment distinction is created within System2: 
namely the system treats part of itself as its environment. This newly 
developed distinction is essentially the distinction between System1 and the 
environment of System1 within System2. This internal (Luhmann calls it 
esoteric) system/environment distinction manifested within System2, and 
involving both System1 and the environment of System1 within System2, 
must be distinguished from the external system/environment distinction 
between System1 and its environment that includes: (a) the environment 
of System1 within System2, and (b) the environment of System2. The 
environment of System2 is also an environment to System1; the environment 
to both systems then represents the world of physical phenomena since both 
systems attempt to describe the nature of physical phenomena. Through the 
esoteric system/environment distinction, the internal elements of System1, 
namely classical equations, descriptions, hypotheses etc., are subjected to a 
structural coupling with elements of System2, namely quantum equations, 
descriptions etc. This leads to an inescapable set of conclusions. System2 
must already be constituted as more complex than System1, not only 
because of an increase in the number of elements it has to internalize, but 
because System2 has to establish relationships between itself and the former 
system, System1, it now contains. This increase in complexity, justifi ed 
by the connecting capacity between elements of System2 with elements 
of System1, forces a new set of distinctions through which observer2 can 
interpret the elements of System1. The very existence of System2 distorts the 
self-reference of System1. It does so when the newly developed distinctions 
of System2 act as positive feedback to System1, and thereby destabilize 
System1 ’ s own set of distinctions. 

 Essentially, what System2 does is to utilize a different set of distinctions 
through which the world of physical phenomena is to be interpreted. By 
utilizing a different set of distinctions, System2 forces part of its own system 
to be an environment to System1, thereby re-constructing and distorting the 
self-reference of System1, and to such a degree that even a self-referential 
form within System1 becomes paradoxical. Hence following Feyerabend, in 
adopting quantum mechanics we must drop the classical interpretation of 
classical physics. 

 The implications stemming from this situation are not to be taken lightly. 
This re-construction of distinctions by theories, which must totally absorb 
their predecessor theories, becomes responsible for the emergence of 

Book 1.indb   197Book 1.indb   197 5/17/10   8:34:15 PM5/17/10   8:34:15 PM



























214    SCIENCE’S FIRST MISTAKE

possibility of being represented differently, and more differently, and more 
differently, and hence the structural coupling between world representation 
and the world it represents resists unifi cation in the self-referential sense. 
This means that we end up with a variety of scientifi c systems that expand by 
self-reference on the premises of reductionism while utilizing observational 
data from the world and the myriad different systems that can be identifi ed 
within it. By ignoring that the technological construction of reality also 
assists these processes, the delusion becomes grander. We are back to 
Russell ’ s microscope example and our interpretation of it. Technology 
assists the expansion of the reductionist mode of the self-referential system 
of science, but in doing so it simply orchestrates the distinctions of observers 
and amplifi es the sense data that they receive. It does not, it cannot assist in 
penetrating the real nature of reality.    

 Holism  

 With holism, the set of observations that are performed in a problem domain 
pre-suppose a duality that considers reductionism and its fl aws, as well 
as an emergence that cannot be attributed to individual parts. Emergent 
phenomena are examined within the scope of a structural coupling between 
a system and its environment, but such a study has perhaps been mistakenly 
attributed the name of holism. 

 Holism implies different distinctions than those of reductionism. The 
premises of holism distinguish between properties that are attributed to 
specifi c parts and properties of a system that emerge from the interaction 
between parts and are particular to the whole. But what  ‘ whole ’  is that? 
It needs to be made clear that despite the implication in the meaning of 
the word, holism does not and cannot deal with everything; as we noted 
in Chapter 8, observation by its very nature is based on categorization and 
distinction-making, and so is non-holistic by default. 

 Holism is based on the Greek word ́ Oλον that does indeed imply a totality, 
but one that is quite far from what is actually being examined in the systemic 
sense where holism identifi es a particular system to be the whole to be 
examined, a system that exhibits a set of emergent properties. The whole 
in such a scenario is nothing more than an identifi ed system where the 
fundamental distinction between system/environment continues to apply. 
The distinction between system/environment actually becomes far more 
fundamental in the observation of a system. This generates considerable 
ambiguity regarding the dawning of emergent properties and whether they 
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are to be attributed to the interaction between systemic elements or to the 
structural coupling between system and environment. Resolution of such 
an ambiguity cannot but incorporate both aspects; that is, both distinctions. 
Such a handling of distinctions in holism becomes more sensitive to 
emergent properties without losing sight of potential elements that could 
also be approached within and by reductionism. 

 Furthermore, scope for unifi cation is considerably undermined despite 
the hypothetical treatise of the whole, as in the systemic sense, no whole 
can escape the fundamental distinction between system and environment, 
a distinction that is constructed from acknowledging the importance of an 
observer. 

 The idea behind unifi cation essentially requires both reductionism and 
holism. In effect, it requires two radically different sets of distinctions to 
coalesce into a distinction-less form. We take this possibility of constructing 
such a distinction-less form to be a remote, if not impossible, circumstance.    

 The Delusion of a Deeper Understanding  

 The human species has no doubt come a long way in the manipulation of the 
properties of reality. By this unique structural coupling between observation 
and cognition that gave rise to self-stokhastik systems, namely us as human 
beings, our species has managed both to achieve an unnatural/artifi cial 
representation of the Laws of Nature and to construct technologies that 
have assisted in expanding this particular self-reference. 

 However, as self-stokhastik systems, the observers engaging in all these 
processes are unavoidably trapped within the vast abstract realms of 
individual theories, which are sometimes combined and sometimes move in 
opposite directions. Regardless of how these processes gain momentum, the 
conceptually rich yet limited theoretical streams show no sign of remaining 
static anytime soon, if at all. They appear to grow, and grow, and grow, while at 
the same time they constitute collapsing systems that reduce world complexity 
so that communication between self-stokhastik systems can become possible. 
This process of growing in the body of knowledge we have accumulated over 
centuries of continuous effort constitutes a continuing expansion from which 
the delusion of being able to achieve a deeper understanding emerges. From 
this delusion, with a considerable amount of faith involved in the legitimacy 
of our methods, the belief in achieving complete understanding arises. 

 But the nature of  ‘ reality ’  not only resists a true interpretation; the real 
nature of reality remains rigidly impenetrable, since in order to penetrate it 

Book 1.indb   215Book 1.indb   215 5/17/10   8:34:15 PM5/17/10   8:34:15 PM



216    SCIENCE’S FIRST MISTAKE

we have to observe it, and by observing it we cannot but disturb it. The role 
of observation in this process is absolutely critical. 

 From this starting position of examining the consequences of observation, 
its complexity and the paradoxes that are inextricably bound to any 
distinction-making process, such as observing, the authors have laid down 
what they believe to be the storyline of how such distinctions come to 
interfere in humanity ’ s efforts to probe the nature of reality. By tying in the 
processes of theory construction, the concepts of delusion and paradox, and 
the concept of observation as a distinction-making process to a theory of self-
referential systems, they believe that they have provided ample justifi cation 
to their rather unusual position. 

 This book is not meant to dismiss, reject or deny the efforts of the scientifi c 
establishment; furthermore, it is not meant to be a rather depressing thesis 
aimed at those who fi nd comfort in the delusion of certainty and cause-and-
effect processes. 

 It is simply meant as an instrument for refl ection on the individual or 
collective self-referential systems in which all humans are trapped. This trap 
is so subtle that it subdues any perception that our cognition could have of 
itself from within our self-referential and self-stokhastik systems. It is a trap 
that functions in a most perplexing way. The by-products of the distinction-
making observing process, that is the consequent paradoxes and delusions, 
are internalized within cognition itself. This makes cognition itself a risk. 
The structures created by cognition deliver the benefi t that the observer can 
develop a plan of action to deal with his environment, but this is tempered 
with the hazard of ignoring the inevitable paradoxes. 

 By raising the readers ’  awareness of the processes of observation and 
what every observation entails, the authors do hope that each reader will 
question herself on the individual and collective self-referential systems that 
she participates in and/or helps to construct. Perhaps, by acknowledging 
the limitations that every self-referential system entails, some benefi ts can 
be found.    
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