






















































































































































































































































































































































































































































































































































































4.3.9.5

4.3.9.6

4.3.9.7

4.3.9.8

4.3.9.9

Uncorrelated patterns do not interfere with each other. Thus the same network is able to
recognise or learn different patterns (McClelland, Rumelhart & Hinton 1986:37). However,
one problem is that, if patterns for different concepts are too close to each other,
interference might occur (Hinton, McClelland & Rumelhart 1986:82,108-109).

An advantage of distributed representation is that new concepts or representations can be
created without it being necessary to find additional units or hardware (Hinton, McClelland
& Rumelhart 1986:85-87). Since knowledge is stored in the connections between units, only
modification of the strengths of the connections is necessary to create new concepts. The
key is that each representation must be a stable pattern (cf. Hinton, McClelland & Rumelhart
1986:87).

It is also important to realise that connectionism is only an approximation of biological
models of the brain. Certain learning algorithms are used which does not apply to the
functioning of actual neurons. Connectionist models have thus real limitations in modelling

human cognition.

It was also seen that the connectionist architecture may provide a way to conceptualise the
intricate relationship between structure and process (or function). It seems as if the fact that
the elements of the connectionist structure are processing units and not symbols, as is the
case with semantic networks, enables the system to utilise its structure and functions
simultaneously. Its structure is then a certain configuration of processing units which may
change dynamically in the process of weight change between units. Knowledge consists
then as a configuration of interactions and not as a static structure. Its structure in terms
of the stable state it reaches, is determined by itself. A connectionist system is thus a self-
actuating system within which structure and process is fused: the two cannot be separated.

What, then, is consciousness according to the proponents of the PDP framework?
Unfortunately, not much is said about consciousness within this framework. According to
Rumelhart, Smolensky, McClelland and Hinton (1986:39) the contents of consciousness
correspond to sequences of stable states of the cognitive system, but this still does not
explain the origin of consciousness. According to the systemic emergentist model of
consciousness described in Chapter 2 of this study, a connectionist system comes close
to such an emergentist model. Connectionism, in terms of the fusion of structure and
function, provides a description of how such a system could work computationally as a
constraint satisfaction network. However, as noted above, connectionist systems still have

some limitations in modelling human cognition.
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4.4 DIFFERENCES BETWEEN THE SYMBOLIC AND CONNECTIONIST FRAMEWORKS

Both symbolicism and connectionism contributed much to cognitive science. With the rise of
connectionism in the 1980's a fierce debate between the paradigms was enacted (cf. Hawthorne
1989). Connectionism was hailed as the solution to understanding the human mind. Since then the
initial fervour subsided and the trend is to find common ground between the paradigms. It is
however important to point out the differences between the two paradigms in order to see whether
they can co-operate in the enterprise of explaining cognition. The following list notes the basic
differences between the models.

4.41 Both use associative networks to represent knowledge. In the case of symbolic systems
knowledge is represented symbolically by atomistic, discrete and static elements, while
connectionist models represent knowledge as a range of values distributed over a
configuration of units or elements (cf. Blank, Meeden & Marshall 1992:114). The networks
of the symbol systems represent a higher, more abstract level of knowledge than the
subsymbolic representation of the PDP system (Simon & Kaplan 1989:8).

4.4.2 McClelland and Rumelhart (1986) demonstrated the use of a connectionist system in
simulating human memory. The characteristic of human memory, namely the ability to store
both central tendencies, but also specific details of events, was simulated reasonably
successfully on their PDP system.”® McClelland and Rumelhart (1986) achieved this by
means of a fairly simple learning rule, namely, the delta rule. This rule adjusts weights
between connections entirely locally. It is this ability of a PDP network to make adjustments
locally which distinguishes it from a symbolic system which requires the ... explicit
formulation of rules and abstractions under the guidance of some explicit overseer (McClelland
& Rumelhart 1986:214).”® A parallel distributed network is thus able to store information
entirely by making local adjustments in connection strengths without the need for a

"manager" controlling the whole process of instantiating a pattern on a particular network.

According to McClelland and Rumelhart (1986:214-215) this does not mean that explicit rule
formation and implementation have no place in cognition and memory:™ they only wish to

2 One central dilemma for theories of memory has to do with the choice to represent general or specific information. On the
one hand, human memory and human learning seem to rely on the information of summary representations that generalize from
the details of the specific experiences that give rise to them. ... On the other hand, specific events and experiences play a prominent
role in memory (McClelland & Rumelhart 1986:171).

73 See also Rumelhart & McClelland (1986:217).

74 And when learning languages (cf. Rumelhart & McCleliand 1986). It seems as if the PDP approach is applicable
to most processes involved in human cognition and behaviour (of course, according to its proponents!). This means that
most human processes do not involve explicit rule formation. Although a particular process (such as constructing
memories), may be described by a rule, the mechanism responsible for the formation of this process does not contain
any statement of the rule (Rumelhart & McClelland 1986:217).
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4.4.3

4.4.4

4.4.5

446

suggest that such mechanisms need not be invoked whenever behavior is observed that appears to

be described by some generalization or rule.

The memory architecture of symbolic and connectionist systems differs. This implies that
both the structure and the processes of storing and retrieving memories differ. Storing and
retrieving a memory in a symbolic system is a simple and primitive process, according to
Smolensky (1989:56). All that is needed is a location and a content, while in a connectionist
system, storing and retrieving is a more complex process. In addition, the symbolic system
requires nothing more than sequential addressable memory, while a connectionist system
requires a parallel architecture.”

Some cognitive processes require parallel processing, such as speaking, recognising a face
or even driving a vehicle, and connectionism provides the architecture for these cognitive
processes (cf. Lee & Gasser 1992:180). Recognising a face in various contexts from various
angles requires holistic processing which a parallel system provides. Symbolic systems have
difficulty with holistic processing (cf. Russel 1989; Dinsmore 1992a:5).

Although both systems depend on constraints in order to function, symbolic systems use
hard constraints, and connectionist systems use soft constraints {Smolensky 1989:57-58). In
terms of hard constraints, Smolensky refers to the "hard" or exacting logic employed in
symbolic systems. IF-THEN sequences do not allow for cases needing a PERHAPS-THEN
logic (as the current developments in fuzzy logic allow; see Kosko 1992). Hard constraints
are brittle and break down under certain circumstances (Hanson & Burr 1991:170). On the
other hand, connectionist systems make use of soft constraints. Although each unit
represents a "soft" constraint, it can be overridden easily by values from other units. In the
end the system tries to "relax" into a stable state which satisfies all the constraints equally
of the total system (Smolensky 1989:57).

Symbolic systems have difficulty coping with input noise and unexpected input while
connectionist systems are fairly robust in recognising patterns in the presence of noise and
incomplete input (Dinsmore 1992a:5). Although it is true that the instructions in a symbolic
system may break down with disastrous results, Anderson (1983:231) points out that faulty
or inappropriate condition-action pair forming in humans does in fact lead to life-threatening
situations, such as a child crossing a street without looking for traffic. The implication is
then that the formation of new rules (productions) or learning takes time and needs to be

supervised, especially at earlier stages.

75 0f course, the classical Von Neumann architecture enables the simulation of a connectionist system, as most neural
network software attest to.
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4.4.7 According to Smolensky (1989:64), the serial nature of thought or cognition on a macrolevel
is plainly a succession of stable states reached by parallel distributed systems. The
succession misleads one to think that the processes underlying the macrolevel functions
are also of a sequential nature - which is what proponents of the symbolic paradigm
advocate. However, according to Hanson and Burr (1991:184), it is superficial to distinguish
between symbolicism and connectionism on grounds of sequentiality on a macrolevel.

4.4.8 Incontrastto symbolicism, connectionism is viewed as subsymbolic (cf. Chalmers 1992:31).
Although they support connectionist processing, Hanson and Burr (1991:196-197) argue
against Smolensky’s (1988) view that connectionist systems are "subsymbolic”. In fact, the
hidden units’ ability to map input to output units, i.e., its ability to recognise input categories
and to generate a response to identify that category, is similar to the condition-action pairs
found in rule-based systems. In other words, an algorithm for a particular unit to output a
value if the sum of the input surpasses a threshold value, is nothing but an IF-THEN rule (cf.
also Adams, Aizawa & Fuller 1992:54).

Despite these differences, the current move is, according to Dinsmore (1992a:20-21), to find
common ground between connectionism and symbolicism by devising hybrid systems involving
both symbolic and connectionist processes (cf. Lange 1992; cf. also Bechtel 1990). It seems as if
symbolic systems are most suited to deal with higher level cognitive processes which can be
formulated in terms of rules, while connectionist systems provide the subsymbolic support
(Dinsmore 1992a:17). Although it assumed that symbolic systems suit higher level reasoning better,
Rumelhart (1992) argues that connectionist systems with their microstructures can also be utilised

for higher level reasoning processes.

4.5 CONCLUDING SUMMARY

The subject of this chapter was the two main computationalist approaches or paradigms in cognitive
psychology. Their influence on and contribution to cognitive psychology in understanding the
human mind came from a multidisciplinary endeavour, the participants of which ranged from

linguistics to computer science and artificial intelligence (Al) studies.

The two paradigms are symbolicism and connectionism. Symbolicism views cognition as symbol
processing and is based on the architecture of the modern digital computer. Connectionism takes
its cue from the physiology of the brain and loosely models its systems on the working of the brain.
The aim of the discussion in this chapter was to determine in what way process or function and

structure is incorporated in their models.
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The assumption underlying the symbolicists paradigm is that the human mind depends on
symbol processing and symbol structures for cognition to take place. This assumption is
based on the computer metaphor stating that the cognitive architecture is similar to the
computer architecture. Cognitive architecture refers to that structure involving both the
mechanisms of cognition and the knowledge or data processed by these mechanisms.
Finding similarities between the computer and mind is facilitated by formulating the
requirements for a human cognitive architecture. From the symbolicist perspective it seems
as if the computer architecture is extremely suited for modelling cognition especially when
certain requirements are emphasised, such as the need to have vast amounts of memory,
the ability to cope with language and with similar abstract and symbolic languages, the
ability to behave flexibly and the ability to behave rationally, i.e., have goals and the ability
to maintain those goals. The current developments in computer science and Al makes it
possible to realise most of these requirements.

An example of a symbolicist system was discussed. The architecture of ACT" (Adaptive
Control of Thought) of Anderson (1983) was described. ACT"’s production system consists
of three types of memory: a declarative, production and working memory. Both the
declarative and production memories are long-term memories. Working memory holds all
the information (retrieved from long-term memory or any temporary structures) that is
accessibie to the system at any one stage. The declarative memory has the form of a
semantic net and is used for factual knowledge. The procedural memory consists of
productions (the how of processes). Apart from the memories, the system consists of certain
processes, namely encoding, storage, retrieval, match and execution, that are applied to

the contents of working memory.

Symbolicism makes a distinction between function and structure. It is clearly delineated as
code and process, representational structure and procedure or declarative structure and
production. In symbolicism this distinction is taken very seriously with the realisation that,
since its emphasis is on representational issues, something must be done to utilise the static
knowledge structures in order to effectuate behaviour. Within the multidisciplinary framework
of computer science and Al, the static structures are actuated by algorithms such as the
condition-action pairs used in the production systems of ACT" and SOAR. It was seen that
the activation of memory structures is not in itself a self-actuating mechanism, since an
activated semantic network still needs productions to translate knowledge into behaviour.

It was seen that the architectural design of a symbolic system cannot account for emergent
phenomena such as consciousness. The structural nature of the architecture which
incorporates the memory structures poses a problem, since the symbol system based on
the propositional network-idea is much too static and atomistic. Concepts or nodes are
associated in a rather straightforward manner by invariant links despite the fact that the
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strength of the links may vary. Nodes are invariant elements linked to each other. New
nodes and associations are always established by the external processes operating on the
symbol structure. The problem is not the structurality of the symbol system, but its inability
to overcome the elementistic and static character of an associationistic structure. It stays
elementistic and static if it is not able to incorporate processes within itself. The moment
any similar structure is able to fuse structure and process, it becomes systemic and
emergentist.

The connectionist architecture provides a novel solution to the problem of structure and
function. It was seen that connectionist models are based on the brain architecture which
means that processing takes place in a distributed fashion over a network of simple
processing units functioning in parallel. Connectionist models are able to learn patterns by
means of certain computational algorithms. Patterns are represented not by units but by the
strength of the connections between the processing units. A connectionist system is thus
a constraint satisfaction network which means that the units place constraints on each other
in order to settle in a stable state. The stable state represents a pattern, object or concept
and may be said to have emerged from the parallel distributed processing.

It was also seen that the connectionist architecture may provide a way to conceptualise the
intricate relationship between structure and process (or function). It seems as if the fact that
the elements of the connectionist structure are processing units and not symbols as is the
case with semantic networks, enables the system to utilise its structure and functions
simultaneously. Its structure is then a certain configuration of processing units which may
change dynamically in the process of weight change between units. Knowledge consists
then as a configuration of interactions and not as a static structure. Its structure in terms
of the stable state it reaches, is determined by itself. A connectionist system is thus a self-
actuating system within which structure and process is fused: the two cannot be separated.

A connectionist system may provide a computationalist account of an emergentist systemic
model (see Tryon 1993). Although it shows much promise, connectionism still needs to
address certain higher level cognitive operations. Thus, despite the differences between the
symbolicist and connectionist models, it seems as if future work lies in hybrid systems
incorporating both distributed systems and symbol systems.

Although connectionism can provide a rudimentary account of emergent phenomena, it is
virtually silent on the topic of consciousness. The most to be said is that the stable states
of a connectionist system provide the contents of consciousness. Theoretically, symbolicism
cannot provide an account of consciousness due to its representationalistic nature which
separates structure and function. Connectionism ought to be able to provide an account,

at least, of the origin of consciousness in terms of an emergent phenomenon arising from
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a representationalist system fusing structure and function, but it does not. The reason
probably lies in the way the models are devised and tested: both symbolicism and
connectionism devise systems to be run on the digital computer, and it is doubtful whether
computationalist accounts of the human mind - at this stage at least - can provide an
adequate simulation of human cognition and consciousness. At least until the stage that we
have understood emergent phenomena and their relationship with the underlying systemic
structures and processes, we will not know whether a computational account of cognition

and consciousness along the lines of connectionism is possibie.

The point, in the end, is that it is valid to view cognition as symbolic and computational. One may
even view it as information processing. The view one takes depends on one’s experiential history -
intellectual and otherwise. Viewing cognition as a symbolic processing event may be applicable at
a certain time in the history of psychological endeavour to understand the human mind, but it could
be that we must challenge the prevailing views and propose an alternative model in order to
overcome the restrictions of traditional and classical theory. Indeed, it seems as if a systemic
emergentist model of cognition can simultaneously be a model for consciousness and cognition
since it illustrates the intractable relationship between mind structures and functions. The last
chapter in this study will try to flesh out the systemic emergentist model and draw the analyses of
the various models of cognition together.
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CHAPTER 5
A CONCEPTUAL FRAMEWORK FOR VIEWING COGNITION AND
CONSCIOUSNESS: AN EMERGENTIST SYSTEMIC MODEL

5.1 INTRODUCTION

The aim of this study is to develop a conceptual framework within which the relationship between
cognition and consciousness can be viewed. To obtain this goal, this study followed a particular
strategy described in Chapter 1, which can be summarised in the following way. The assumption
of this study is that cognition and consciousness must be viewed from a systemic emergentist
perspective. From this assumption follows certain systemic emergentist principles, formulated as
heuristic principles, and specified in Chapter 1. The systemic emergentist principles include
emergence, structure, function, the fusion between structure and function, the constitution of
systemic wholes, and interaction. Two principles, namely structure and function, were used in a
heuristic fashion to discuss approaches to consciousness. It was seen in Chapter 2 that these two
perspectives need to be incorporated in an understanding and definition of consciousness.
Simultaneously, the nature of the principles became better defined. The same strategy was followed
with the analysis of the various approaches to cognition in Chapters 3 and 4. In addition the place
of consciousness in the various approaches was determined and it is hypothesised that the ability
to account for the systemic emergentist principles within a particular approach determines its ability
to incorporate consciousness within the process of cognition. This hypothesis and related matters
will be taken up in greater detail in this chapter, and be discussed in terms of the results of the

previous analyses.

The main question to be answered is whether the analysis of the various paradigms and theories
is sufficient to provide a conceptual framework for further study of cognition and consciousness.
It must be noted that the conceptual framework comprises a conceptual model and not a fully
developed theory (the characteristics of a model and the difference between a model and a theory
will be explicated below in paragraph 5.1.2). Does the conceptual model provide any new and fresh
insights into consciousness and cognition, and their relationship? The key to understanding
consciousness and, in the end, its relation to cognition, lies in a new way of conceptualising some
of the traditional constructs and principles of science. Indeed, some of the concepts cognitive
scientists and psychologists have struggled with, run counter to the traditional ideas applicable to
empirical science. It is quite important to be aware of these differences, since the study of cognition
and mental phenomena such as consciousness, actually aims at being empirically investigated. The
aim in science is never to remain with theory - theory is the guiding set of expectancies to enable
the scientist to explain certain phenomena - but to validate (or falsify) theory in the light of empirical
testing (of course, mere empirical testing is also not the aim of science: the aim is to understand,
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explain and in the end to control). Cognitive psychologists and scientists did not so much introduce

the mental into science as that they emphasised the role of mentalistic phenomena, despite the

ignorance of consciousness from some quarters. As will be seen below, it seems as if the gradual

reintroduction of mentalistic concepts and phenomena, such as consciousness, in psychology does

necessitate a reevaluation of explanatory constructs and principles.

5.1.1

The aim of this chapter

The aim of this chapter is to develop a conceptual model of cognition and consciousness. To guide

the reader through the argument of this chapter, it can be specified as follows:

(a)

(b)

(c)

The first step is to identify the requirements of the model in order to formulate what one can
expect from such a model (paragraph 5.1.2). In terms of conceptual frameworks, a
distinction between a model and a theory must be made. The requirements of a conceptual
model will be specified, against which the model being developed here, will be measured.

Since the model is called a systemic emergentist model, the model will be viewed first from
the perspective of General Systems Theory (paragraph 5.2) and then from Sperry’s
emergent interactionist theory (paragraph 5.3} in order to specify the requirements for a
systemic and an emergentist view. This is necessary in order to clarify what is meant with
systermic, and how this conception of a system supports emergence. It will also become clear
that emergence functions as a causative mechanism within a system. Three aspects play
an important role in the eventual conceptual model, namely function, structure and
emergence, and the aim of this section is to clarify the relationship between these aspects.

The clarification of systems, function, structure and emergence will be followed by a
corroboration of these concepts, especially that of function and structure, from the
perspective of the various cognitive theories discussed in the previous chapters of this study
(paragraph 5.4). This section functions as a further focusing of the concepts to be included
in the conceptual model by means of an integration of the previous analyses of cognitive

theories.

As part of the process of developing the systemic emergentist model, a framework must be
sketched in terms of the phenomena the model must be able to explain and relate. It is no
use developing a model without actually specifying what needs to be modelled. In the end,
the success of the model will be determined by its ability to relate and explain certain
phenomena. Cognition and consciousness can be viewed from the three levels of analyses
discussed in Chapter 1, namely the biological, psychological and phenomenological levels.
Since the biological level lies outside the scope of this study, the psychological and
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(e)

®

phenomenological levels can be used to specify the characteristics of cognition and
consciousness. Psychological theories usually have difficuity accounting for the
phenomenological experience of consciousness from the psychological level of analysis.
Thus, the characteristics of consciousness will be specified on the phenomenological level
of analysis in order to determine whether the systemic emergentist model can succeed in

accounting for both levels of analysis.

Accordingly, the characteristics of cognition and consciousness (with the main emphasis
on consciousness), will be identified (paragraph 5.5) with reference to the
phenomenological (paragraph 5.5.1), and psychological (paragraph 5.5.2) levels of analysis.
The theories of cognition discussed in the previous chapters will provide the characteristics
of cognition and consciousness from the psychological level of analysis, while the
characteristics of consciousness will be specified from an example of a phenomenological

description of subjective experience.

Having the groundwork laid in this way, the final model will be described and certain
principles responsible for the constitution of an emergentist system will be stipulated

(paragraph 5.6).

Finally, in paragraph 5.7, the systemic emergentist model will be evaluated in terms of the
psychological and phenomenological characteristics of cognition and consciousness
(specified in paragraph 5.5.3) to determine its performance as a model. The model will also
be evaluated against the requirements for a conceptual model (specified in paragraph
5.1.2), in order to determine whether it indeed satisfies these requirements. The total critical
identification of strengths and weaknesses of the systemic emergentist model is necessary
in order to determine its usefulness as a conceptual framework relating cognition and

consciousness.

5.1.2 Science theoretical requirements for a conceptual framework

The aim of science is to understand and explain reality, and in this process, conceptual or abstract

ideas are generated embodying these explanations, in the form of statements, definitions and
hypotheses (Mouton & Marais 1990:136). As soon as these conceptual statements concerning a

certain segment of reality to be explained stand in a particular relationship to each other, a

conceptual framework is formed. A conceptual framework tries to systematise the ideas concerning

certain phenomena to some extent. A conceptual framewaork involves the structures of science,

namely, typologies, models and theories. The nature of a particular structure is determined by its
function. According to Mouton and Marais (1990:137,144), the following functions can be ascribed

to the three structures:
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(a) Typologies: classification and categorisation
(b) Models: heuristic and exploratory
(c) Theories: explanatory

Models also include the function of typologies, while theories include both the functions of
typologies and models. It must be noted that models and theories sometimes cannot be demarcated
quite clearly, although a model may be viewed as the precursor to a fully developed theory. The
characteristic of a typology is that it categorises phenomena according to certain types. Thus,
certain phenomena are excluded from the categorisation. The idea of systematisation and
categorisation is to provide a frame of reference for data gathering (Mouton & Marais 1990:138).
A model also performs the same function but with the additional function to start formulating certain
hypothesis in terms of its systematisation function. The main function of a model is heuristic, i.e.,
it provides an exploratory perspective on the phenomena to be studied (Mouton & Marais 1990:139).
It provides a systematisation of the relationships between variables and phenomena identified in the
typology. It provides a rudimentary way of viewing the constructs involved and of the relationship
between the constructs. A flow chart diagram of the information processing process of cognition
is an example of a model (cf. Chapter 3 of this study). A model also provides a way of viewing
constructs and phenomena in terms of other better known phenomena. For instance, a solar system
model of atoms involves explaining the behaviour of electrons and protons in an atom in terms of
the better known behaviour of planets moving around the sun. This heuristic function is also known
as the metaphoric function of models (cf. Giere 1979:79). The model as a scientific metaphor
emphasises its heuristic function since the model provides a way of viewing phenomena and their
relationships as if they really do function in the way the model depicts it (cf. Kaplan 1964:265). The
model’s as if character provides the scientist with a frame of reference to work with the phenomena
and constructs and their relationships. This metaphoric characteristic also implies that the model
is a provisional structure, since it generalises and simplifies to a certain extent. It does not intend
detailed explanations. It represents and emphasises certain aspects of the phenomena to be
studied, and in this way enables exploratory hypotheses to be formulated. It is thus not a complete
structure of phenomena but it guides further study and research. Mouton and Marais (1990:141)
summarise the important characteristics of the model as a precursor to a theory.

(a) Models identify central problems and questions concerning certain phenomena.

The model thus provides questions and directions for further inquiry that may lead
to a better understanding of the phenomena (Gorrell 1981:130).

(b) Models limit, isolate, simplify and systemise the domain under consideration.
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The model posits certain assumptions concerning the structural, causative or
functional nature of the domain of phenomena it is modelling (Gorrell 1981:132).
Thus the model functions as a scated down version of a theory by providing basic
explanations of what is to be understood of the phenomena under question. It is
possible for the model to indicate the rudimentary causal, functional or structural
properties of the domain under investigation by virtue of its simplifying and
systematising powers (cf. Gorrell 1981:132).

(c) Models provide a particular universe of discourse within which one can talk about
the phenomena.

The model provides a way of talking about the phenomena under investigation. It
thus provides terms describing the properties of the model and constitutes a
“language” in order to discuss the model and what it models. It can introduce new
terms or use ordinary language or terms from other fields in a slightly different
sense to make discourse about the phenomena possible (cf. Gorrell 1981:132).

(d) Models provide explanation sketches and the means by which predictions can be
made.

According to Mouton and Marais (1990), Gorrell (1981) overstates the case of
models by attributing explanatory power to them, since the difference between
theories and models is thereby negated. However, one may view a model as an
explanatory sketch, implying that it is not yet a full theory, and that it starts providing
rudimentary explanations. The fact that the model systemises the structural,
functional and causative nature of the modellandum already involves some

explanation.

A theory goes much further than a model in terms of explaining certain phenomena. It provides
causal answers to the question why certain events happened, i.e., its explanation is always in terms
of reasons or causes (Mouton & Marais 1990:143). It also tries to relate explanations to specific
laws, and it tries to provide the principles underlying certain phenomena as explanatory principles.
Despite the range and depth of explanation provided by a theory, in contrast to that of a model, it
differs from a model in terms of the model’s metaphoric or as if nature: theories provide very
specific relationships between the theory and the phenomena under investigation. It thus postulates
real relationships and not a possible framework between it and the explanandum as is the case with
the model (cf. Mouton & Marais 1990:136).

To conclude: the conceptual framework being developed in this study is that of a theoretical model
and not of a theory as such. The characteristics of a model discussed above, will be kept in mind

184



when the eventual model of cognition and consciousness has been stated and will be used as
criteria to evaluate the model. Since the conceptual framework intended here is not a theory, one
cannot expect the full explanatory power and integrative capability of a theory from this model.
However, some of the characteristics and functions of cognition and consciousness will be tested
against the model in order to determine its power and its shortcomings. From this final evaluation,

further research hypotheses can be generated.

5.1.3 Building the model

The mode! being developed in this study is called a systemic emergentist model of cognition and
consciousness. From the outset it was made clear that this model includes certain ideas concerning
systems and certain ideas concerning emergence. Throughout the study these two aspects were
addressed and touched upon although sometimes in an implicit manner. Before the model can be
fully described, the principles underlying systems and emergence must be made explicit.

The concept of emergence in terms of the model being developed here, seems a central one and was
frequently used in the discussion of the various theories of cognition. It was first introduced in
Chapter 1 as emergent materialism which indicates the metatheoretical or philosophical starting point
for the scientific study of mind. Emergent materialism (or emergent naturalism) ascribes reality to
both the physical and mental realms. In terms of the study of the mind, it entails a correspondence
between neural events and mental events, but holds that the mental cannot be ontologically (or
fundamentally) reduced to the biological substrate. Mental events and mental phenomena, such as
consciousness, are emergent properties resulting from the combinatory action of larger groups of
underlying units, such as cells. The emergentist hypothesis stated in this philosophical position does
not include an explanation of how emergence works. This is not to say that one cannot explain
emergence. In Chapter 1 it was seen that in some cases, (such as in chemical reactions), the
properties of a system can be related its constituent parts. In other cases, such as with
consciousness, the emergent properties of a whole cannot be readily reduced to its constituent
elements. The concept of emergence was thus employed in Chapter 1 within the context of systems.
The definition Bunge and Ardila (1987:101) used, applies here: Every system has some global or
systemic properties that are emergent relative to those of its components, that is, that the latter lack. It is
therefore necessary to have a slightly more detailed look at what a system entails. It will be seen
in the following section that the systems theory of someone like Miller provides an intimate link
between structure and function, a link which supports emergence of novel properties. It will be seen
that certain systemic principles support emergence. The section following the one below will then
examine emergence per se and provide a link between the principle of emergence and

consciousness.
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5.2 THE SYSTEMIC EMERGENTIST MODEL: A PERSPECTIVE FROM GENERAL SYSTEMS
THEORY

In the following paragraphs an overview of what a system entails, will be given. A definition of a
system will be provided, while the function and structure of a system will be discussed. The
importance of the fusion between structure and function and the role of emergence will be referred
to. The idea is to provide a frame of reference for the systemic part of the systemic emergentist
model being developed in this study. The characteristics of a system identified here will provide the
eventual model with a specification of some properties, and it will become clear why the term
systemic was chosen from the outset to describe the intended model. It must be noted that this
section does not provide a full overview of General Systems Theory (see Levine & Fitzgerald 1992),
but analyses systems from Miller's (1978) perspective of systems theory. His perspective may be
termed Living Systems Theory (Levine & Fitzgerald 1992:3), and is included in General Systems
Theory (cf. Miller & Miller 1992:10-11). The value of his perspective lies in the integration of the
principles underlying various nonliving systems with that of living systems. Within his perspective
the concepts of function, structure and to a lesser extent, emergence, are clarified.

5.2.1 Definition of a system

According to Levine and Fitzgerald (1992:1) systems science originated and developed in a
multidisciplinary way (cf. Von Bertalanffy 1972). Disciplines such as engineering, mathematics,
computer science, biology, and economics contributed to its formation.” A system may be defined
as an organized whole: an assemblage or combination of things or parts forming a complex or unitary
whole (Kast & Rosenzweig 1972:14), or according to Miller (1978:16):

A system is a set of interacting units with relationships among them. The word "set"
implies that the units have some common properties. These common properties are
essential if the units are to interact or have relationships. The state of each unit is
constrained by, conditioned by, or dependent on the state of other units. The units are
coupled. Moreover, there is at least one measure of the sum of its units which is larger

than the sum of that measure of its units.

! Cf. Levine and Fitzgerald (1992:1-3) for a very short discussion on the various contributors to the field of systems
science (see Ashby 1961; Cannon 1939; Forrester 1961; Miller 1978; Von Bertalanffy 1968; Wiener 1948; Zeeman 1977).
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According to Kast and Rosenzweig (1972:15), General Systems Theory? is related to functionalism,
since functionalism emphasises systems of relationships and the integration of parts and subsystems into
a functional whole. Both these definitions sound much like holism and Gestalt theory® discussed in

Chapter 1 of this study.

From these definitions it follows that a system consists of a structure. The structure has units which
interact. It is interesting to note that Miller (1978) states in his definition that units have some
common properties and that the state of a unit is constrained by the state of other units. This sounds
like the parallel distributed network structure examined as a constraint satisfaction network in Chapter
4. A constraint satisfaction network implies that the state of a single unit is dependent on the
combinatory state of other units. Furthermore, the holistic definition of a system above, implies that
the interaction (due to the relationships) between units, involves the integration of units and
subsystems into a functional whole. It seems as if the interactions and subsequent integration that
take place within a system, involves the constitution of that particular system. Indeed, it is being
constituted as a whole: one may also say that the holistic nature of the system emerges from the

interactions.

5.2.2 The nature of systems

Miller's (1978) focus is on concrete systems, which is empirically real systems (cf. Miller 1978:
21,22). He (1978:16-19) distinguishes between concrete, conceptual and abstracted systems (cf.
also Miller & Miller 1992:11). Conceptual systems are of theoretical nature and the aim of science
is to increase the identity between concrete and conceptual systems. As will be seen in the next
paragraph, Miller's (1978:24) emphasis on structure, as spatial coordinates derives from the primacy
of empirical or concrete systems. Miller (1978:17) defines a concrete system as a nonrandom
accumulation of matter-energy in a region in physical space-time, which is organized into interacting
interrelated subsystems or components.* An abstracted system focuses on the relationships inherent
to concrete systems: it consists of these relationships abstracted or selected from a particular
perspective (Miller 1978:19).° According to Miller (1978:19), abstracted systems are much more
common in the social sciences than in the natural sciences, since the focus in the social sciences

2 General Systems Theory is used and applied in many contexts. The main problem with the systems approach is
that it uses some mechanistic principles not always applicable to living organisms or systems. For instance, a system
can be modelled by a flow chart diagram, which reminds one of the information processing approach. Indeed, it seems
as if at a certain stage in its developmental history, that information processing and systems theory interacted (cf.
Jenkins 1972:57-60).

3 See Miller (1978:44 note 44).

4 Emphasis mine.

5 The perspective may include an observer’s interests, theoretical viewpoint or philosophical bias (Miller 1978:19).
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is usually on relationships. Relationships are much more difficult to express spatially as a structure
than, for instance, the units or elements of a concrete system.

5.2.3 The structure of a system

Miller’s view of systems is most interesting, since he considers a system to have both structure and
function. Miller (1978:22) defines structure as a particular three-dimensional arrangement of
subsystems or components at a particular time. This arrangement may change from moment to
moment depending on the characteristics of the process in the system (Miller 1978:23). The structure of
one system may seem more stable than that of another system that changes rapidly, since a slow
rate of change makes observing its structure possible. However, despite its changing nature, the
spatial configuration of its parts is its structure. Miller (1978:22-23) mentions the fact that slowly
changing or stable systems may be called a "structure” while a rapidly changing process can be
called "function." Miller (1978:23) prefers to use structure as referring to an arrangement of
components in a three-dimensional space, and not as a term denoting stability. He (1978:23) also
distinguishes his understanding of the term structure from the scientific usage of structure referring
to generalised patterning. Structure is then an entire set of relations ... among any group of variables
(Miller 1978:23). It refers to both patterns in time (e.g., the structure of music or a language), and
to patterns in space (the structure of a crystal)(cf. Miller 1978:23). Miller (1978:23), however, prefers
the spatial definition of structure, and for the sake of empirical science, distinguishes between the
spatial and temporal dimensions.® In social science the distinction between temporal and spatial

configurations is not so obvious (Miller 1978:51).

From Miller’s description of structure it seems as if it can be represented as a spatial configuration.
Physiological systems, such as the organs in a human body, do have a three-dimensional
configuration. In Chapter 1 the various levels of analysis were discussed in terms of cognition. On
the psychological level of analysis a spatial representation is not so readily conceivable as is the
case on the lower biological level. The problem is much more pronounced on the phenomenological
level (for instance, how does one represent the subjective phenomenological experience of a
beautiful sunset?). However, even an abstract system consisting of pure relationships, can be
modelled or represented spatially or as a three-dimensional configuration (see paragraph 5.4.1.3
below). it must be kept in mind that the more abstract a system becomes, the more removed from
reality a modelling or representation of such a system becomes. The benefit of representing the
structure of a system spatially is to make the relationship between the elements more
understandable and at least to emphasise its structure, which is distinct from its function.

8 The reason for this distinction is that the spatial dimension refers to the physical sphere or space, and the temporal
dimension refers to the conceptual space (Miller 1978:23). The focus in empirical science is on concrete systems
(consisting of a nonrandom accumulation of mauer-energy) while theoretical, logical or mathematical systems are
conceptual systems (cf. Miller 1978:17).
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5.2.4 The function/process of a system

Process refers to the change of matter-energy or information over time in a system (Miller 1978:23).
A process can be reversible or irreversible, or according to Miller (1978:23), less readily reversible.
For instance, the history of a living system, is part of the process of that particular system, and
although a history implies that a living system develops over time, sometimes the changes effected
in its structure may be reversed (for instance, regrowing an appendage after accidental loss such
as occurs with lower life forms). Usually the history of the system cannot be readily reversed.
Process also includes the ongoing function of a system, which is normally reversible actions. Miller
(1978:23) links process (function and history) and structure closely: the structure of a system
changes momentarily with functioning, but since function is reversible, the structure never changes
permanently. When the change due to its function becomes so great that it becomes irreversible,
then a historical process has occurred (Miller 1978:23). This historical process, then, establishes a new

structure.

5.2.5 The fusion of structure and function

In the social sciences, systems have been described in terms of structures, while these structures
are actually processes or functions, or describe abstracted systems (see Miller 1978:23). Miller
(1978:23-24) is aware that systems, processes and relationships can be confused and that
terminology in different contexts (or scientific fields) can mean different things (such as using
"structure” while actually referring to "process”). He (1978:24) therefore insists on the differentiation
between structure and process in the following way: structure is the arrangement of a system'’s
elements in three-dimensional space at a given moment; process is the change of matter-energy over
time. In living systems theory, a system is only understood when both its structure and processes
are known (Miller & Miller 1992:14). A distinction between structure and function must be made, but
in practice the two cannot be separated: Living systems theory unifies structural and process science,
stressing the importance of identifying the structures responsible for each process at every level (Miller &
Miller 1992:14).” Structure and process are thus intimately linked. Structures are responsible for
processes. Miller identifies twenty subsystems critical to the life of living systems. It seems as if
these subsystems make up the components of a particular system’s structure. These subsystems are
involved in various types of processing. For instance, some subsystems process information, some
are responsible for the storage of information, and so on (cf. Miller & Miller 1992:26-31). An
important perspective is that he sees structure as supporting or causing processes.

7 Emphasis mine.
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5.2.6 Emergence

Miller (1978:25) is very clear on the fact that living systems are organised in a hierarchy of levels,
starting at cells, proceeding to organs, organisms, groups, organizations, societies and ending at
supranational systems. Systems at a particular level are made up of systems from lower levels.
Higher level systems exhibit properties not present in systems in the lower levels (Miller 1978:28).
These properties, according to Miller (1978:28), have been called emergents. They are called
emergents since significant aspects of living systems at higher levels will be neglected if they are described
only in terms and dimensions used for their lower-level subsystems and components (Miller 1978:28).

Despite this concession, Miller does not want to ascribe creative powers to a system:

I agree that certain original aspects - new patterns of structure and process - are found at
levels which are not seen at lower ones. For these new qualities new terms and dimensions

are needed. But that is no reason for a complete, new conceptual system (Miller 1978:28).

Emergents are not mystical and magical, and in describing them, the usual methods of scientific
analysis must apply. Indeed, the eventual explanation of emergent properties may be reduced to
a system’s design and the complexity of the system (Miller 1978:28,78).°

5.2.7 Conclusion

The definition of a system provided by General Systems theory will be taken as the starting point
for the model developed in this study. A system may be viewed as a functional whole consisting of
a particular structure. Thus, since the aim of this study is to develop a systemic model, this implies
that the model involves a system. The characteristics of a system may be stipulated as foliows:

(@) A system is a functional whole. The emphasis is on its functionality, although its
holistic nature also needs to be addressed. A system cannot be reduced to its parts
or subsystems, since its eventual performance as a system depends on the
integration of all its parts. The concept of emergence, which is taken up below,
makes its holistic nature more clear.

(b) It consists of a structure which can be spatially represented.

8 At several or perhaps all levels new sorts of structures or processes occur which are not seen at lower levels of systems. These
are emergents. They are made possible by the greater complexity of the higher levels (Miller 1978:78)(Emphasis mine).
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(c) It performs certain functions, which in essence can be viewed as energy or
information transformation. It is then a process of ongoing functioning, or

activity.

(d) On the one hand, new structures can be formed by means of the system'’s
functioning (process), while on the other hand, the system's structure
supports its functioning.

(e) Its structure consists of subsystems also performing certain functions.
) Structure and function cannot be separated but both support the whole
system.

The importance of Milier’s theory lies in the fusion between structure and function, and the fact that
both structure and function in their fusion supports emergent properties. One must keep the
distinction between the function of the elements, and the resultant function of the system in mind
when one says that function and structure are fused. The function and structure of the elements
support the function of the system. The system’s function cannot be reduced to, or inferred from,

the functions of the elements of the system.

Miller’'s conception of a system entails that a structure supports certain processes and functions.
The structure itself consists of subsystems or elements, each having their own functions. The
combined effect of the components functioning enables the system to have a new function not seen
in the functioning of the components. This is its emergent property. Combining various systems on
the same level, with each contributing to the other, a new system on a higher level emerges, again
with its own properties and function(s). Thus, to Miller, emergence is not magical: it can be reduced
to the functioning of lower level units having a particular configuration. But is this true? Does
emergence not exclude the ability to reduce the resultant properties to its lower level structures and

functions? The following section takes up this question in more detail.

5.3 THE SYSTEMIC EMERGENTIST MODEL: A PERSPECTIVE FROM EMERGENT
INTERACTIONISM

In the following section Roger Sperry’s view of emergence will be discussed. Although some of the
aspects were discussed in Chapter 2 of this study, it will be seen that Sperry associates the current
emphasis on consciousness and cognition with the concept of emergence. The principle of
emergence is then found to involve a new concept of causality which includes both upward and
downward causal control. In the following discussion, the fundamental nature of emergence as a

causal principle and as a principle underlying consciousness is pointed out.
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5.3.1 The cognitive revolution and a new concept of science

Sperry (1987), after analysing the history of psychology the past 70 years, came to the conclusion
that a new paradigm overthrew the more traditional paradigms in psychology. The new paradigm
is called the cognitive or consciousness/mentalist paradigm.® Sperry, in fact, speaks about the
cognitive revolution that took place in the history of psychology and dates the start of this revolution
to the late 60’s, early 70’s. The cognitive revolution is a revolution since all the prevailing paradigms
were superseded by the mentalist paradigm. The biggest "culprit" in the history of psychology was
behaviourism, and the mentalist paradigm succeeded in resurrecting the mental and consciousness
as phenomena worthy of scientific scrutiny. However, the new cognitive paradigm achieved more
than the overthrow of behaviourism. It launched a new concept of science itself:

The new mentalist paradigm is deduced to be a more valid paradigm for all science, not
just psychology, and to represent a new "middle way" position in philosophy which
integrates positivistic thought with phenomenology ... The result is a revised scientific
description of human nature and also nonhuman nature and of the kinds of forces in
control, a changed world outlook that brings a new era in the sciences-values relation, a
resolution of the freewill-determinism issue and other promising developments in the long
standing worldview conflicts between science and the humanities. These and other far
reaching humanistic as well as scientific implications call for a deeper understanding of
the causes and structure of the consciousness revolution and what it signifies (Sperry
1987:39).

Sperry (1987) claims much for this new paradigm: it is one thing to say that a particular paradigm,
theory or model brings a new perspective to a particular field of study such as psychology, but it
is quite another thing to claim that it changes the face of science and actually solves some of the
classical problems of philosophy. These and related claims of Sperry will not be examined in detail
in this study since the focus is actually on emergence and consciousness, although the
understanding of consciousness as an emergent phenomenon does, in the end, have some bearing

on certain scientific concepts.

The eventual turn away from behaviourism since the 1970’s, can be ascribed to a prior collapse of
the fundamental tenets of behaviourism, akin to Kuhn's (1970) scientific revolution (cf. Sperry
1987:41). The downfall of behaviourism may, amongst others, be ascribed to sociological or other
subjective factors normally accompanying such revolutions, but according to Sperry (1987:41) ...

the switch to mentalism, when it finally did occur, was more than just a diffuse sociological or Zeitgeist

9 Sperry (1987) prefers the term "mentalism" to indicate this new paradigm, since it includes broader concepts and
phenomena related to consciousness and cognition. Certain paradigms or schools in cognitive psychology sometimes
do not refer to consciousness as such or may even deny being mentalist.
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trend and had to be based upon revisions of the underlying conceptual foundations. If this is the case,
then a study of the history of psychology in terms of the theoretical or conceptual foundations of
psychology, ought to show whether such a critical change has occurred, in order to justify calling
the shift from behaviourism to mentalism, a paradigm shift (cf. Sperry 1987:41).

5.3.2 A new view of causality

The key factor, according to Sperry (1987:42-43), effecting the change in the fundamental concepts
of psychology, was a new emerging perspective on brain function and consciousness during the
1960’s, a perspective that introduced a causal view of subjective qualities in brain processing (Sperry
1987:43). Sperry (1987:43) refers to the work of Fodor (1968), Miller, Galanter, and Pribram (1960),
Neisser (1967), Popper (1979),"° and Putnam (1960) to support this thesis (see also Sperry 1965,
1969). What is this causal view of mind and consciousness? In the words of Sperry (1987:43), this

... new theory conceived subjective qualities to be emergent properties of brain processes
that interact causally at their own cognitive level and also at the same time exert
downward causal control in a supervening sense over the activity patterns of their neuronal

components.

Important here is that consciousness or mental phenomena exert a downward causal effect on brain
processes, which is, of course, a very contentious claim. The whole mind-body debate (and it is not
a minor debate since it has been raging for ages) revolves around the question of how much
emphasis must be placed on the role and function of the mind, and it seems as if a mind-over-
matter idea contradicts the fundamental laws of physics (cf. Chapter 2 of this study).

Both the new cognitivist and classical behaviourist paradigms share the assumption that
physiological processes are responsible for mental phenomena (Sperry 1987:43). However,
according to Sperry (1987:43),

(I)n direct contradiction to the behaviorist paradigm, subjective mental and cognitive
phenomena were given a causal, functional or interactionist role in brain processing and
thereby a new legitimacy in science as autonomous ineliminable explanatory

constructs.”’

19 gperry (1987:43) refers to Popper's Second Arthur Holly Compton Memorial Lecture, Of clouds and clocks, presented
at Washington University on 21 April 1965. This lecture was reprinted in Popper (1979).

" Emphasis Sperry's.
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The implication of Sperry's (1987) analysis of the effect of the consciousness revolution on
psychology and science is rather serious. In the end it boils down to two different worldviews or two
opposing views of physical reality which are based on two differing views of causality (Sperry 1987:44).
On the one hand, one has the classical view of causality associated with natural science, which
Sperry (1987:45) calls the microdeterminist view. This view entails a reduction of everything to
physics and chemistry and ultimately to quantum physics. The key here is that a reduction takes
place: phenomena are explained by means of fundamental reductions. An object or behaviour is
nothing but .... By executing this reduction of phenomena to microfeatures, the macro phenomena
are said to be determined by these microfeatures, hence microdeterminism.

On the other hand, one has the new mentalist or cognitive driven view of causality: ... things are
controlled not only from below upward by atomic and molecular action but also from downward by
mental, social, political and other macro properties (Sperry 1987:45). This view differs radically from
the first classical view, since it also supports downward causation. This means that emergent
phenomena and their properties have a causal influence and effect on the microfeatures underlying
it. It acknowledges upward causation and the fundamental role of microdeterminism as the classical
view does, but also makes provision for downward causation, unlike the classical view. According
to Sperry (1987:46), if this principle of emergent interaction with downward determinism is valid, then

mentalistic phenomena and subjectivity cannot be eliminated from explanatory causal constructs.

5.3.3 Emergence and downward causation

For Sperry (1987) emergentism and downward causation go together. It is the phenomena that
emerge from the interactions of elements at a lower level that exert downward control on these very
same elements. Sperry (1987:46-47) uses various examples to illustrate downward control (see also
Sperry 1964, 1965, 1969, 1981).'% For instance, a molecule in a particular airplane may be held in
place by features at a microlevel, but its eventual space-time trajectory is governed by macrolevel
forces (those of the plane as a whole), making the effect of the lower level features seem rather
trivial (Sperry 1987:47). In Sperry’s (1987:47) own words:

The atomic, molecular and other micro forces are continuously active but at the same
time they are enveloped, submerged, superseded, "hauled and pushed around" by, or
"supervened" by an infinite variety of other higher molar properties of the systems and
entities in which micro elements are embedded - without interfering with the psycho-

chemical activity of lower levels.

12 gee Vandervert (1991) for a criticism of Sperry’s examples that illustrate or model emergent interactionism.
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The crux of the matter is to distinguish between levels of reality: higher levels have certain
properties that are not present at lower levels. Quantum physics cannot explain higher level
phenomena. For instance, Heisenberg’s famous "uncertainty principle" in quantum mechanics, does
not apply to higher levels of reality or to phenomena emerging from the lower levels (Sperry
1987:49). It seems as if certain laws emerge at each higher level that supersede the laws of lower
levels and actually start determining the lower levels (Sperry 1987:49; cf. Nowak 1976:419-420). The
laws governing the connections of an electronic circuit, for instance, are not determined by quantum
mechanics (Sperry 1987:47-48). It comes from a higher level: subatomic physics cannot fully explain
why a circuit fails due to inverting the connections of a particular element on the circuit. The
explanation must be augmented by the higher organisational principles of circuit design (cf. Sperry
1987:47-48).

The same applies to the circuitry of the brain (Sperry 1987:48). The firing of a neuron involved in
cognitive functioning is determined by local excitatory and inhibitory inputs to the particular cell.
However, according to Sperry (1987:48), the timing of the neurons firing and its inputs would also
be found to be determined predominantly by the train of mental events that happens to be in process.
Although mental events may be reduced to brain activity in the sense that it is caused by the firing
of groups of cells, mental events seem to have a downward causal control on the brain activity.
Thus mental events and brain activity seem to interact: brain activity is responsible for mental
events, and mental phenomena or events control, or have an effect, on brain activity. The whole
question of the possibility of "mind over matter" (in terms of mental events controlling physical
events) dissolves in the face of realising that laws applicable on (or emerging at) higher levels
supersede those at lower levels, despite the fact that lower level events are responsible for the

emergence of higher level phenomena and properties:

The downward control view contends that the higher emergent forces and properties are
more than the collective effect of the lower because critical novel space-time factors are

not included in the laws governing the components (Sperry 1987:48).

This seems to be the key to Sperry’s view of emergentist phenomena. Emergent phenomena and

their novel properties cannot be reduced to the components underlying them.

Sperry contends that the new emergentist view of science accepts classical microdeterminism and
reductive methodology and only supplements it with a downward causation principle. In a sense
this is a contradiction of what he believes emergence entails: one cannot add the principle of
downward causation to classical microdeterminism and expect microdeterminism to change to a
principle of emergence! The classical view of microdeterminism or upward causation coupled with
reductionism does not necessarily make provision for new, emergentist phenomena. According to
Sperry’s (1987:49) own concession, the view according to classical science is that an object is ...

a collection of its elements in a special new space-time arrangement. This "special arrangement” of
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components does not entail the production of emergent properties since the principle of
fundamental reductionism associated with classical science precludes emergentism. Reductionism
entails that a whole can be reduced to its components. However, microfeatures are responsible for
emergent phenomena, phenomena whose properties cannot be reduced to the components, since
the emergents are on a higher level and are governed by laws and principles not present in the
components at the lower level. In the end, microdeterminism or upward causation that does make
provision for emergence, involves a broadening of the classical concept of causation. It is thus not
merely a case of supplementing microdeterminism with macrodeterminism or downward causation.
The principle of microdeterminism must first be broadened to include emergence to make provision
for subjective and mentalistic phenomena. Only after mentalistic phenomena have been established
by means of a principle of emergence can one invoke macrodeterminism to explain the interaction
between the mental and the physical. Sperry (1987) wants to emphasise the role of interactionism
within the changing view of the principles of science, and he takes his cue from the interactionism
that is clearly prevalent in cognitivism and mentalism in psychology (cf. Sperry 1987:52; see also
the conclusion below). For interactionism not to dissolve into dualism it is necessary to emphasise
the supervening and macrodeterminist properties of mentalistic phenomena (Sperry 1970:586; see
also Sperry 1980:201). However, the question of emergence precedes supervenience: the origin and
appearance of mind and consciousness need to be understood and explained. Indeed, the key
problem in cognitive studies is just how consciousness and anything mentalistic are possible at all.
The question of how the brain gives rise to the mind logically precedes the question of how the

mind interacts with the brain.

As mentioned above, Sperry (1993:880) believes that his version of mentalism is not dualistic in any
way. Dualism implies two separate realms of existence. However, mental states emerge from brain
processes and cause behaviour and since they are so intertwined with brain states, they cannot be
dualistic. According to Sperry (1993:880), (m)ental states in this form cannot exist apart from the active
brain. At the same time, mental states are not the same as brain states. Thus dualism is countered by
the fact of the very close intertwining of brain and mental states. However, Sperry’s invoking of
interactionism to avoid dualism is actually unnecessary since he (1993:880) says that the two states
differ

in the way a dynamic emergent property differs from its component infrastructure. It is
characteristic of emergent properties that they are notably novel and often amazingly and

inexplicably different from the components of which they are built.
Thus the recognition of emergence (upward causation) is sufficient to explain two different levels

of phenomena. In this case, the one biological and underlying the second higher level of the mental.
Each level is governed by its own laws and actually differs in quality from the other level:
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5.3.4

5.3.4.1

5.3.4.2

Once generated from neural events, the higher order mental patterns and programs have
their own subjective qualities and progress, operate and interact by their own casual laws
and principles which are different from and cannot be reduced to those of neurophysiology

... (Sperry 1980:201).

Conclusion

Sperry related the phenomenon of consciousness (and other cognitivist or mental
phenomena) with that of emergence and downward control. It reminds one of the bottom-up
or top-down processing problems in cognition. In the first chapter of this study, Indurkhya’s
(1992) cogpnitive theory of creative metaphor was discussed, amongst others, to illustrate
the interactionist nature of cognition, or at least the bi-directional nature of the interactions
taking place between various levels of representations. The theory of Jackendoff discussed
in Chapter 3 of this study also entailed both an upward and downward movement of
processing between different levels of knowledge structures. The levels of analysis proposed
in Chapter 1, namely the biological, psychological and phenomenological levels, also entail
a bi-directional movement between levels. The bottom-up and top-down views of the
directionality of processing found early acceptance in theories of cognition, although not
as both taking place within one cognitive system. Some earlier theories can be classified
as either a top-down or bottom-up theory. For example, Neisser’'s (1967) earlier work on
cognition may be classified as a bottom-up approach (starting from microfeatures and
working up to holistic processes), and his (1976} later work discussed in Chapter 3, may
be classified as a top-down approach (e.g., schemata determine and drive lower level and
microlevel cognitive processes). Jackendoff's view, on the other hand, entails both a
bottom-up and top-down approach. As soon as one has a bi-directionality between levels

of representation or processing, then it may be termed interactionist.

It seems that the idea of movement up or down between levels (levels of analysis,
representation, processing, etc.), that found early acceptance in cognitive theories, paved
the way for an interactionist theory of mind, or at least made the idea more acceptable.
Thus, the logical consequence of the bi-directional movement view is that subjective
phenomena (such as consciousness), can have a top-down effect on lower level processes.
Although the aim of this study is not to explain consciousness as a supervening
phenomenon, a downward causal effect of consciousness must be taken into consideration,
especially in the systemic view developed here.
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5.3.4.3

53.4.4

5.3.4.5

5.4

The upward and downward principles of causation discussed by Sperry must be clearly
distinguished from the classical scientific microdeterminist causal principle (cf. Searle
1992)."® An upward principle of causation is not the same as emergence, although
emergence does entail an upward movement through levels of systems. Emergence entails
the creation of novelty, while upward causation does not necessarily entail the creation of
new properties and features.

Both Miller and Sperry make a distinction between levels of reality. An important aspect is
that a system on a particular level is governed by laws and principles not readily reducible
to the lower level. The existence of principles and laws governing phenomena on different
levels of reality, may be ascribed to the principle of emergence.

The principle of emergence {(upward causation or microdeterminism according to Sperry)
makes allowance for subjectivity as a separate ontological category (cf. the discussion of
Searle’s view in Chapter 2 of this study). Within this particular category, mental phenomena,
such as consciousness, may be included. In terms of a generic model of emergence, the
claim is not that emergent phenomena aiways have a subjective quality. Empirical objects
attest against this claim. What is claimed is that in terms of the interaction between the
biological (neurophysiological) and psychological levels, emergence does, amongst others,
entail the constitution of subjective phenomena. Within the context of Auman brains, the
systems involved are such that they give rise to mental phenomena which cannot be
reduced to their constituent parts or subsystems.

THE CONCEPTS OF STRUCTURE AND FUNCTION IN COGNITIVE THEORIES

The following aspects were identified above that can form part of a systemic emergentist model for

cognition and consciousness:

(a) A causative principle, namely emergence, which drives the process of forming a

systemic whole.

(b) A system having a function or functions.

(c) A structure supporting its function.

13 Searle (1992) said that this redcutionistic view is characteristic of physicalistic materialism (see Chapter 2 of this

study).
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(d) A fusion between structure and function, which supports the holistic nature of the

system.

To develop an adequate systemic model accounting for the phenomenon of emergence, it is
necessary to analyse the concepts of function and structure. One of the results following from the
discussion above, which already became apparent in the previous chapters, is that function and
structure cannot be separated. Only when both are merged within one system, can the phenomenon
of emergence be explained adequately. In the following section the results of the discussions in the
previous three chapters will be summarised and integrated in order to emphasise the necessity of
a holistic view. In the discussion of consciousness in Chapter 2 of this study, it was seen that in the
history of psychology, consciousness was studied within structural and functional paradigms. Even
then it became apparent that the distinction entailed a segregation which had specific
consequences for a view of consciousness. It must be stated from the outset that structure is
usually associated with inert and unchanging structures, while function is associated with changing,
and dynamic processes. The discussion above on General Systems Theory showed that this is not
necessarily the case (see paragraph 5.2.3 above).

5.4.1 Structure

The structural approach involves the study of the elements or constituents of mental phenomena
such as consciousness. The main problem with this approach is not so much that the elements of
mind are configured in a particular way, but that they are restricted to static atoms. The
structuralists realised, of course, that the components of the mind are not static, but struggled to
incorporate process in their concept of mind. However, if one may for the moment consider the
mind to consist of static elements, what will the implications be for cognition and consciousness?
For instance, taking Neisser's (1967) depiction of visual cognition discussed in Chapter 3 as an
example, the process of visual cognition may be reduced to certain elementary components or
processes configured in a certain way. For the sake of the example, one must disregard the fact
that Neisser's theory is essentially an information processing approach. The focus is on the structure
or the configuration of static components, which in this case happens to be processes. Visual
cognition may be divided into preattentive and attentive processes. The preattentive processes
consist of a series of steps, namely the registration of visual information on the retina, the storage
of the image in the iconic buffer, and the control of attentional shifts and body movements. In the
attentive processes, components such as attention, figural synthesis, recognition, etc., may be
distinguished. Whatever the nature of the processes or the components involved, they may be
depicted in terms of a flow chart where the components stand in a certain relation to each other.
Even a particular component may be reduced further to mere elementary components. For instance,
iconic storage may be reduced to certain information stored in a particular format in a particular
place, for a specific time, etc. The format of the information may also be reduced further into the
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components of the information or the coding format, not unlike the propositional format of the
symbolicists discussed in Chapter 4. The point is that cognition does have certain elements, or
rather, it does have a certain structure consisting of a certain configuration of elements or

components.

For the purpose of this example, the configuration of components must be considered static. Can
one say that the structural relationship between the various components as depicted on a fiow chart
is stable, unchanging and static? The relationship between, for instance, the registration of stimuli
and iconic memory seems rather straightforward: it is fixed in a sequential manner. Considering a
flow chart illustrating the information processing approach such as found in Figure 6 in Chapter 3,
it seems as if the components depicted there are fixed: information proceeds through the cognitive
system in a fixed manner. To claim the opposite seems almost absurd: is it possible that the
components of an information processing system are not fixed and static but that they can move
around, change their relationship to each other and even develop other functions due to their
changed relationship? The same applies, for instance, to the encoding of knowledge in the fashion
of the symbolicists: can the configuration of elements be changed without eventually changing its
meaning? For example, if one has a propositional or semantic network, can one swop a verb node
for a noun node without the risk of sounding insane? It is clear that the configurational meaning as
expressed by Anderson (1980), depends on a reasonably stable relationship between at least fypes
of nodes. For example, one cannot change the verb and the noun around in the sentence John picks
an apple, and expect that the resulting sentence (Pick johns an apple) to make sense. In the same
way, it is difficult to imagine a certain sequence of information processing stages to be swopped
around. If cognition consists of a sequence of components (or processes), then it seems that a
certain stability in the configuration is necessary. A component responsible for coding information
cannot be swopped for a component activating behaviour.

The question is, if a certain stable configuration between the elements or components of cognition
is required in order for the cognitive system to function, in what way may the cognitive structure be
regarded as dynamic? One may consider the way some of the theories within the four paradigms
of cognition discussed in Chapters 3 and 4 handled the issue.

5.4.1.1 The information processing approach

As seen above, according to the information processing approach, cognition consists of a series
of different processes operating on information. The processing components stand in a particular
relation to each other (they have a structural configuration), and they are not static, since they do
function actively (they process). Since the information processing model does have both structure
and function, what may be regarded as the problem with this model? From the discussion of
Neisser’s (1967) theory as representative of this approach, it became clear that consciousness is
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viewed as only another stage of processing. It is reduced to a component on the flow chart. One
problem with viewing consciousness in this way, is that it falls back on the old substantiality idea
of consciousness. Consciousness is then seen as an object, entity or a "thing" having substance.
This runs against the current idea of consciousness as a process or state (see Chapter 2 of this
study). Indeed, this may be viewed as part of the problem with the information processing
approach: by dividing cognition into a series of processes or mechanisms responsible for
processes, it substantialises many of these processes and mechanisms. In the end one would
expect to find a localised mechanism in the brain responsible for coding information and then
sending it off to various other locations in the brain. The computer metaphor is of course largely
responsible for a substantialised view of processing and the mechanisms involved in information
processing. Talk about coding, buffering, decoding, interrupts, and memory storage and retrieval
assumes that there are particular components (similar to an Integrated Circuit) in the brain
responsible for the same processes as is the case with the computer. However, it must be kept in
mind that the computer metaphor is just that: it functions as a model to enable one to conceptualise
and understand cognition. The complaint levelled against the symbolicists is also applicable to
information processing theorists taking the computer metaphor too seriously, namely that the
architecture of cognition and that of the digital computer may differ despite the firm belief that it is
similar. Some versions of symbolicism and Artificial Intelligence hold the mind to consist of software

running on wet hardware.

Another problem with the information processing approach, is that details concerning the
“information" is sometimes lacking. It is clear that the mechanisms involved operate on the
information, but one does not have a clear idea what the structure of information is. The classic idea
of information the human processor receives and manipulates, specified as bits, is also based on
the computer. Information, be it visual, tactile or auditory, is reduced to binary code consisting of
0's and 1’s, or whether a neuron does not, or does, fire. Although no real problem with these kinds
of reductions exists (chairs ultimately can be reduced to atoms!), the point is that binary code does
not tell the scientist anything about the structure of the information. Information processing theorists
normally assume that the same mechanisms operate on different kinds of information. It may be
possible that tactile information is processed differently than visual information, and that it is
processed by different mechanisms. Indeed, recent research suggests that even distinctions in
verbal information or language are processed in different centres in the brain. For instance, verbs
are processed at another locality than nouns. Although it is premature to evaluate the validity of the
research at this stage, it suggests that the propositional networks or schemata of symbolicism may
be wrong, since intricate links are posited between basic units of meaning (for instance, a

proposition usually includes a noun and a verb).

In Chapter 3, it was seen that Jackendoff proposed a structural approach to information processing.
He suggested that the structure of information determines the processing. Different types of
modalities have different information structures, and even within a particular modality, such as
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vision, levels of information structures exist. This is quite a novel approach to information
processing or computational theory, and it tries to redress the lack of emphasis on the structure and
nature of information. As was discussed in Chapter 3, Jackendoff (1987) motivated the case for a
structural approach strongly. Amongst others, he contends that information is better processed
when structured. The term structure in this context means that the elements of information stand in
a particular relationship to each other. In fact, the information goes through various levels of
restructuring, influencing each other in a top-down and bottom-up fashion. The interaction between
the structure of information also takes place on the same level. The transference of structures from
one level to another is of course where the processing of information happens. In the end, the focus
on information structure reveals certain processes not thought of before within a pure information

processing approach.

An almost similar focus on "information” is provided by Neisser’'s (1976) later work. Whereas his
(1967) earlier work focused on the mechanism and processes of cognition, his later perceptual cycle
theory focused on larger semantic units. Schemata are indeed knowledge structures. The difference
between these knowledge structures and Jackendoff's information structures, is that Jackendoff's
structures reach meaningful structures only at the last abstract or conceptual level. A schema is
meaningful to its owner from the outset. Neisser (1976) does not provide a detailed account of how
a schema reaches its particular proportions. One may suspect that it could be formed in a series
of steps ranging from the least to the most abstract level of knowledge, much in the same way as
Jackendoff's theory of levels. However, Neisser (1976) explicitly rejected the successive stages view
of the information processing approach. Schemata are embedded and interact with the environment.
As was said in Chapter 3, the sequential nature (and levels or depth of processing approach) of
information processing theory makes continuous interaction with the environment difficult.

5.4.1.2 Symbolicism

The structural considerations concerning knowledge representation discussed above, are taken
much further by the symbolicists. The structural nature of knowledge as symbols and the
relationships between symbols are specified in detail. It was seen in Chapter 4 that symbolicists
such as Anderson, specify knowledge structures in terms of propositional networks. Propositional
networks specify elements or rudimentary knowledge components that stand in a particular
relationship to each other. The relationship between elements is associationistic, and this
associationistic structure determines configurational meaning. As was discussed above, a certain
stable configuration is necessary in order for a particular node or network to make sense.
Comparing this approach to the structuralist approach of the early consciousness theorists as
discussed in Chapter 2, it seems that knowledge, in the case of the symbolicists, is viewed
atomistically which is similar to the atomistic view of the elements of mind and consciousness as
viewed by the early structuralists. The problem with atomism or elementism is that it tends to lead
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to a static view of the structures involved. The principles of association proposed in the history of
psychology seems inadequate to counter the static nature of the structures of mind and knowledge.
Associationism, as James criticised it (see Chapter 2), cannot account for the rich complexity of the
phenomenological mind: it cannot explain why conscious thought tends to find other avenues when
thinking of past experiences rather than eliciting the whole experience with its associated
components.

Neisser (1967) criticised associationism in psychology for the same reason. He connected
associationism with what he called the Reappearance Hypothesis. Knowledge or any related mental
phenomena does not merely appear from consciousness as it is stored, i.e., knowledge structures
and their associated elements are not revived to appear in exactly the same form as it is stored. In
fact, his criticism goes further than the utilisation of stored structures. Percepts are not, in the first
place, stored in exactly the same forms as they appear in the environment: the mind does not mirror
reality. Between the process of perceiving reality and storing in memory, constructive processes are
utilised. The same goes for the stage between retrieving "information” from memory and thinking
a thought when reconstructive processes are brought into play. Thought and mental processes for
Neisser (1967), even in his first information processing theory, entail construction. Cognitive
construction entails the synthesis of elements. By positing a constructionist mechanism operating
on the elements of knowledge and information, the inertness of the elements is overcome to some
degree. The idea with synthesis is, for instance, that a visually perceived object is built up from its
basic elements. Elements are combined to form bigger units and these units are synthesised in still
bigger meaningful units. This act of combining elements through to higher levels of abstraction
(much like Jackendoff's theory) actually moves beyond what is assumed in the symbolicist’s
semantic network. The propositional network assumes a single level of signification without much
regard for lower levels which make up a particular element in the network. For instance, one may
assume that a single element in a node, say the verb run, can be associated with various other
elements defining or describing one’s personal experience and knowledge of run. However, one
must ask whether this verb can be broken up into elements in the same way as a visual object can.
For example, the letter 4 can be divided into certain lines having a certain slant. How does one
distinguish the elements of run? Does it consist of the action of running presented as a visual image
delineated as a series of snapshots, or does it consist of abstract concepts such as moving forward,
rapid movement, involves the legs, etc.? In order to grasp the meaning of run, does one construct a
single idea run from all the constituent elements? Furthermore, how does the construction of the
same verb work when the verb is heard, spoken, when one hears running footsteps, one sees a
person running or when one thinks about someone running. Are the same processes of construction
involved? According to Jackendoff the same processes are not involved since the informational

structure differs in each case.

The point is that both the associationistic propositional network idea, and the constructionist theory
of knowledge structures are not without their problems. The associationistic theory assumes that
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representational structures are reasonably static (and only partly active due to spreading activation)
and it assumes that the configuration of elements is reasonably stable. The constructionist theory
views knowledge structures as consisting of a combination (not necessarily an association) of
constituent elements to make bigger wholes. [Neisser (1967) sees the constituent elements in a
slightly different way: it is not the information as such that is stored or utilised, it is the act of
constructing a particular perceived object, that is stored and used. The same question as above
with regard to constituent elements of information applies. What are the constituting acts of
construction for a more abstract concept, such as believing in God, when thinking this particular
thought?]

The difference between the nature of the elements in the knowledge and informational structures
of symbolicism and constructionism is the following: for the symbolicist, an element or component
is the smallest possible unit of meaning. The component symbolises an aspect readily recognisable
in reality. An element for the constructionist, such as Neisser, is a constituent part (feature) or act
of a particular object. That is why synthesis is needed: certain features are combined to form a
whole [Constructionism does entail more than the mere combination of features. From Chapter 3,
it became apparent that perceptual objects or thought are also "coloured” by existing knowledge
structures. What one perceives or thinks is thus, in a sense, “contaminated” by what one already

knows and has experienced.]

5.4.1.3 Connectionism

In the discussion of connectionism in Chapter 4, it was pointed out that the knowledge structures
proposed by connectionists are also in a sense associationistic structures. These structures also
consist of elements, but the elements do not stand for either features or symbols as is the case with
the constructionist or symbolicist approaches. The elements or components of the structures are
simple processors that compute the strength of association between the components. Thus, the
elements are associated in an almost similar manner to a symbalicist network. It may also be called
an associationistic structure but it differs from the more traditional assocationistic structures in one
important respect; units of meaning or elements of knowledge are not represented on the
components themselves as in the traditional network structures. Knowledge is represented by the
connections between components. A unit of knowledge is also not represented on a single
connection by a single weight, but by a combination of connections between a group of
components: knowledge is represented simultaneously in a distributed manner.

This is quite a novel approach in representational structures, and opened up many new possibilities
in conceptualising the way knowledge is handled by the brain. Whereas the above discussed
theories of cognition are based on the computer metaphor, connectionism is based on the brain
metaphor. Connectionist networks thus try to mimic the way the brain works. However, both
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symbolicism and connectionism are computationalist since the performance of their models depend

on the computation of certain algorithms.

One of the most interesting features of a connectionist network is that one network is able to
represent many units of knowledge whereas a symbolicist structure needs multiple networks for
different structures of knowledge. The importance of this matter is not so much related to the space
saving quality of a connectionist network as to its flexibility. In the discussion above it was
mentioned that symbolicist structures require a certain stability of configuration: the function of a
particular unit cannot be swopped for another with a different function. This is not the case with the
connectionist network: since knowledge is represented in a distributed manner as a set of weights,
the configuration of elements need not stay the same. One does not have a verb-unit and a noun-
unit and it is conceivable that the same network can represent both verbs and nouns despite their

different functions.

The connectionist view of knowledge structures provides a way to conceptualise structures,
configurations and the dynamic nature of structures in a novel way. One must, however, be made
aware of the restrictions of neural networks at this stage. The most important restriction appears
from the characterisation of connectionist networks as subsymbolic. This depiction intends to
distinguish it from symbolic structures. Being on a higher level of abstraction, symbolic structures
and components are operated upon by procedures (processes) by including the symbols in various
condition-action pairs in order to effect behaviour. Problem solving, for instance, is an example of
very specific execution of algorithms using symbols. Higher level reasoning processes seems to
need IF-THEN type algorithms (according to the symbolicists).” The subsymbolic model of
cognitive structures seems to underlie the symbolic level of cognitive functioning. Some
symbolicists seem to agree that connectionism provides a reasonably sensible explanation of the
microfeatures of cognitive structures but it needs to be viewed as supporting the symbolic level.
This concession underscoresthe criticism levelled above against symbolicist propositional networks:
it fails to give an account of the components or constituent elements of the higher level symbols.
On the other hand, connectionist models fail to provide adequate rules for thinking: it is most suited
for representational issues. Despite the fact that one can represent a rule such as IF yesterday’s date
was the 13th THEN write down today’s date, the problem is to translate the representation into a
particular action wholly within the connectionist system. This is, amongst others, the reason for
hybrid systems where inferential rules are combined with connectionist representations.

Despite these limitations, connectionist models provide a way to conceptualise structures and
interactions differently from that of the symbolicist and constructionist models. A novelty with
connectionist systems is the utilisation of the elements of the structure as processors, and the

4 Even more so if cognition is goal-driven since problem solving processes can be programmed much easier if
specific goals are posited beforehand.
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connections between the processors as the representations. The structure is vastly different from
the other structures discussed thus far. One may represent the weights between the processors in
a three-dimensional space as distances between the processing units. In this way the particular
interactions between units can be visualised. For instance, the smaller the weight between two units,
the longer the distance between the two units. A longer distance indicates a weak relationship or
interaction. The bigger the weight, the shorter the distance, indicating a strong interaction
(interactions may also be viewed as attractions).

Unit B

Figure 17 Configuration of three elements representing

Strength of
interaction

object 1

Figure 17 shows, as an example, the configuration of three units representing the object cow.'® The
weights between units 1, 2 and 3 are represented by the distance the units are from each other.
Figure 18 shows the same network representing grass. Since the weights for each representation
differ, the distances between units for each also differ. In the end, the configuration of the structures
differs. It is this spatially portrayed configuration that represents a particular knowledge unit.

U"'t Strength of

/ interaction

Figure 18 Configuration of three elements representing

object 2

'S Only three units were chosen to illustrate the example. Actual neural networks have many interconnected units
which is difficult to portray three-dimensionally.
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The connectionist system’s units do not change their physical location: they can also be depicted
as a matrix of units. A reconfiguration does not entail a physical reshuffling of units. It is only the
strength of the associations between links that change the units’ spatial relationships. One may
suspect that the interactions between neurons in the brain work in the same way, accounting in
some sense for its plasticity. Neurons do not physically move around, although they tend to form
new connections with other neurons. This is precisely what the weights of the links between units
do. A zero weight means no connection. In the three-dimensional depiction, no calculated weights
between a unit and other units effectively means the disappearance of that particular unit.

As was seen in Chapter 4, a neural network is relatively sturdy. Single units that disappear
occasionally (similar to neurons that die), do not affect the overall performance of the network
substantially. This means that the three-dimensional portrayal will also be relatively unaffected, and
one will still be able to distinguish multiple configurations from each other. This situation does not
apply to the symbolicist network, since the disappearance of a unit or node could lead to a
breakdown in performance (see Chapter 4).

5.4.1.4 Conclusion

Although the question of structure started off at the configuration of the processing components of
the information processing systems, it ended with the structure of knowledge representation. The
question is thus whether one can equate the structure of knowledge with the architecture of
cognition, and whether one must distinguish between levels of structure. It will be recalled that, in
the case of the symboalicists, certain elements of the structure cannot be swopped around as is the
case with the architecture involving certain processors. Does this mean that higher level structures
involve more stable configurations, with specific components having specific functions? This seems
to be the case, since the lower level structures involve units operating like connectionist systems.
Units are not tied down to specific aspects or functions, but function only by virtue of a combined
effort. The need for more stable configurations and units with specific functions exposes the
problem with connectionist models as discussed above. The particular architecture of a
connectionist system makes it difficult to translate representations into actions. As was mentioned
above, this is why hybrid systems are needed. If one compares the physiology of the organs of a
human body, it becomes clear that, although the organs (for instance, the lungs and the heart)
consist of cells at the microlevel - discounting the fact, for the moment, that even the structure of
the cells may differ - at a macrolevel the organs function totally differently. The relationship between
the organs as macrocomponents requires stability: one cannot swop the heart for the lungs.

However, the last word is certainly not spoken on this matter, since it seems as if one can repeat
this particular connectionist structure, or rather distributed structure, on more than one level of
reality. For instance, if one views a society as a system consisting of components (namely, people),
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then it seems as if this particular system also functions as a parallel distributed system: the people
"units" or "simple processors" determine the strength of interactions between them (interaction could,
for instance, be defined as the strength of repuision or attraction between people). The particular
combinatory action of assemblages of people determines bigger structures with specific functions
(e.g., committees for fund-raising). This "symbolic-subsymbolic" level of structure metaphor may be
stretched to the limit and one certainly would find interesting comparisons. However, question
needs to be answered with regard to social groups: does a group of individual units, when
determining the strength of interactions between them, represent anything by means of these
interactions? Although this example of repeating basic structures on different levels of reality is
hypothetical, the idea is not so far-fetched. For instance, a current trend in General Systems Theory
is to view systems for the human brain, mind and the world as fractal dynamical (or chaotic)
systems. Basically this mathematical theory entails, amongst others, that certain structures are
repeated recurrently on different levels of reality, from the microlevel to the macro- or even
cosmological level (see Vandervert 1990).

From the analysis of the history of consciousness and the major paradigms in cognitive psychology
in this study, it may be concluded that structural considerations are very important in
conceptualising both cognition and consciousness. The way structure is viewed is, however, very
important. The static, elementistic view of structure is rejected in favour of a dynamic structure
which can be represented as a spatial configuration. A structure consists of various components
or elements standing in a particular relationship to each other.

At this stage it seems as if one must view systems as consisting of at least two levels. The lower
level consists of microelements functioning in a parallel distributed way. This particular level can
change the configuration of its elements, thereby changing the properties observed at a higher level.
The elements need not be shuffled around physically although the interactions between them have
the effect of a spatial reconfiguration. The second, slightly higher level, depends on the microlevel.
The effect of the parallel distributed microlevel structure is the constitution (or emergence) of a

higher level system responsible for a specific function.

Both the computer and the brain metaphors underlying the various cognitive paradigms are involved
in this conceptualisation. The brain metaphor underlies the first connectionist-like level, and the
computer metaphor (upon which the information processing, the computational and the symbolicist
approaches are based) underlies the higher level that constitutes a system similar to the processing
components of the information processing approach or the production systems of the symbolicists.
The following section describes the functional components of the system in more detail.
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5.4.2 Function

The second aspect identified in this study, important describing systems, is that of function. In the
discussion of functional psychology in Chapter 2, it was seen that consciousness is defined as a
process. Consciousness, for James, is an ever changing, dynamic process, much more streamlike
than substantial (i.e., being a tangible, stable substance). The two views of consciousness, the
structuralist and the functional, stand in opposition to each other, since the one views
consciousness as static and elementistic, while the other views it as a dynamic process. These two
opposing views were also found in the discussion of the major cognitive paradigms in Chapters 3
and 4.

What does one mean with the term function? In the analysis conducted in this study, it was used
interchangeably with the term process. Does the term function mean the same as process? One may,
on the one hand, say that a certain process has been going on for quite awhile, without implying that
that particular process had a specific function. This particular statement emphasises the temporal
nature of the process and not its changing or dynamic nature. Function, on the other hand,
expresses the purpose of a particular mechanism or process. One may say that the function of
memory storage (a process) is to enable future access. One can also say that a static component

1.'® But a brick is certainly

has a function. For instance, the function of a brick is to constitute a wal
not a process as is building a wall. The function of an object or process may also be seen in the
context of systems theory. The function a particular component fulfiis is aimed at maintaining the
integrity of a whole system, or at least alleviating a need in order to ensure the survival of the
system. In order to fulfil a need, a process is certainly necessary, but one may also say that the
reasonably static symbolicist propositional network has a particular function, namely, enabling
procedures (productions) to work properly. However, one may also contrast the static nature of an
object (its structure), with an active process (its function). This is precisely the way
structure/function is used in this study. It started off by viewing structure and function as a
dichotomy expressing inertia versus action, and ended with the view of structure as a patterning of

elements, which includes process, action or function.

In the following paragraphs, the role of function within the various paradigms will be summarised.

5.4.2.1 Information processing approach and beyond

In Neisser's (1967) initial work, the active part of cognition can be assigned to the processes of
construction. As discussed above, construction is a process of synthesis. It is dynamic as opposed

16 Taking the argument slighlty further may eventually lead to the realisation that a brick, while functioning within a
wall, is not so static after all. It must withstand various forces, and must exert its own force. Even a static brick lying on
the floor is very active in resisting the gravitational pull of the earth, absorbing and giving off heat and energy, etc.
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to static and unchanging. Construction operates on static data or information. It became clear from
the discussion in Chapter 3 that a distinction between structure and process is made in the
information processing approach. Information may be seen as having a particular structure
(although this is not emphasised in the classical approach), on which certain processes operate.
The main emphasis in the classical information processing approach, discounting Neisser's (1967)
initial theory for the moment, is on processes or the function of certain mechanisms of cognition.
Neisser (1967) conceptualised processing as constructive and even denied the static nature of
informational structures in contrast to the reappearance and mirroring hypotheses. In fact, what is
used in cognition is acts of perceiving and thinking.

The typical emphasis on processing and computation was tempered by Jackendoff's emphasis on
the structure of information. To him the dynamic nature of cognition is entailed in the processes
translating the structures of information from one level to another. Again, separate mechanisms are
involved. On the one hand, one has structures of information, and on the other hand, the processes
operating on the structures. Neisser’s (1976) conceptualisation of the perceptual cycle provided a
way to view structures as dynamic. A schema has a pattern or configuration of units, and it is the
mechanism for causing behaviour or processes. In Neisser's (1976:56) own words, it is ... a pattern
of action as well as a pattern for action. Thus, a schema is conceived as a knowledge structure, but
it is not mere static knowledge or elements of facts as is the case with symbolicist structures (see
paragraph 5.4.1.3 above). It is an active structure able to direct behaviour and be changed by
behaviour. A schema is thus a very dynamic structure or process, always changing and developing
in the light of a person’s constant interaction with himself and the environment. Neisser’'s schema
is the type of structure needed for developing an adequate and new model for cognition. It
incorporates both knowledge and processes. This distinction is necessary since the usual
structuralist view of cognition (cf. Jackendoff) focuses on information or knowledge structures,
although it was seen that processes or mechanisms also exist as a particular structure. In the end
it is not so much the structure and function of a particular (cognitive) system that needs to be fused,
but a structuralist view of knowledge and a functionalist view of processes. As will be seen in the
following two paragraphs, this particular dichotomy needs to be addressed. In the various theories
of cognition and consciousness, the structuralist-functionalist principles led to opposing
perspectives on the nature of cognition. The structuralist principle was eventually incarnated into
a structuralist view of knowledge and information while the functionalist principle became embodied

in a focus on cognitive processes.

5.4.2.2 Symbolicism

By now it ought to be clear that the main emphasis of the symbolicists is on symbolic knowledge
structures, and on processes operating on these structures. A move beyond the information
processing approach is their specification of the architecture of cognition, which seems to be an
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indication of the structure of the processes involved in cognition. In a very clear manner, the
architecture is specified in terms of the computer architecture. In order to function adequately, a
specific architecture is needed in terms of memory, buffers, etc. The architecture is determined by
the constraints placed on it from within and without the cognitive system. Despite the clear
elucidation of both the active and static parts of cognition, both having clear structure in terms of
stable components in a certain configuration, it still fails to fuse structure and function adequately.
As discussed above, the value of the architecture is that it actually turns the idea of activating a static
structure around: an architecture requires active components or processes in order to have a
"static”, or rather, a stable structure. This latter idea can be incorporated in the second level of a
system: i.e., its appearance as a reasonably stable whole depends on its underlying active

processes (incorporated within its microstructure).

5.4.2.3 Connectionism

Connectionism as a paradigm succeeds, in one important respect, where others had failed: it fuses
structure and process (or function) in a novel way. The stable components of a static structure
suddenly become active or functional. An associationistic network with its usual implication of static
elementism is turned on its head and in the process succeeds to represent knowledge in a new way.
The connectionist structure becomes a self-actuating structure. It is a structure that can reconfigure
itself by functioning as a constraint satisfaction network. The importance of the connectionist system
must not be underestimated, since the processors do not need elaborate algorithms, they do not
need to know the results of all the other processors, they do not operate sequentially, and they do
not need a central executive or overseer to perform their duties. Their combined action is

responsible for the emergence of seemingly novel properties.

However, as mentioned above in paragraph 5.4.1.3, the very serious limitation of connectionist
systems must again be kept in mind. At this stage it fails to account for higher level actions as
opposed to representational issues. A pure representational structure as espoused by
connectionists, despite being a self-actuating structure, cannot cause higher level rules to be
executed. From the conclusion above (paragraph 5.4.1.4), it seems that the model of a system
developed in this study requires the microlevel parallel distributed structure to cause an active
mechanism on the second level, which in the end can be responsible for particular processes. The
computational problem for the connectionists is then to design the connectionist system in such
a way that a process emerges without the need for designing hybrid systems or adding symbolicist
architectures. In fact, if connectionism wants to be consistent in its use of the brain metaphor, this
is a fundamental requirement: it indeed seems as if the brain is able to cause mechanisms of

processing from a purely parallel distributed base.
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5.4.3 Conclusion

The structural and functional perspectives in the study of mind and consciousness were clearly
apparent in the way these phenomena were studied at the turn of the century. After behaviourism
regulated the subjective and mentalistic phenomena to the periphery of psychological studies, new
paradigms arose that placed the study of cognition in the centre of psychological investigation. In
this, study four paradigms were identified, namely, the information processing approach,
symbolicism and connectionism. Within the broad information processing approach a distinction
can be made between the classical approach and the newer approaches moving beyond the
classical approach. Initially these paradigms did not focus on consciousness as such, but the
emphasis is slowly changing. Usually the paradigms can be distinguished in terms of their
underlying metaphors, such as the computer and the brain metaphor. Other ways of distinguishing
can also be used, such as distinguishing between symbolic theories and subsymbolic theories, or
making a distinction between computational and noncomputational theories, or even distinguishing
between a top-down or bottom-up processing approach.

Table 3 Classification of cognitive theories according to the nature of knowledge representation
and cognitive processes

Theory Knowledge representation Cognitive process

Classical information processing Not clearly delineated structure Separate processes operating on
(information usually constructed from information
elements)

Neisser's cyclical theory Schema structure: active and dynamic Schema: functions as a process

Jackendoff's structural approach Hierarchy of knowledge structures: Separate translation /interaction
change between levels and within processes operating on structures
levels

Symbolicism Associationistic structure: static, Separate procedures operating
elementistic on structures

Connectionism Knowledge structure: active and Processes imbedded within
dynamic structure

In this study the cognitive theories were discussed in terms of the principles of function and
structure, principles that were found in the initial study of mind and consciousness at the turn of the
century (see Chapter 2). Theories of cognition focus on representational and/or processing issues.
Structural considerations are most apparent within the issue of knowledge representation while
function/process is emphasised in the processes of cognition, and this is the reason why the
theories of cognition were discussed in terms of the knowledge representation and cognitive
processes. In Table 3, it can be seen that most theories require separate processes operating on
knowledge structures. Neisser's (1976) cyclical theory utilises the schema both as structure and as
process, while the connectionist knowledge structure fuses both knowledge structure and process.
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Thus, the classification of cognitive theories can be done on grounds of whether a theory requires
separate processes operating on knowledge structures. In other words, does its knowledge
structure have a function requiring separate processes to activate that function, or is it a self-

actuating structure enabling it to function?

One may argue that the active cognitive processes also have a particular structure, which can be
represented as a spatial architecture, but the issue at stake here is that one is so used to thinking
in terms of separate knowledge structures and cognitive processes, that other possibilities tend to
escape notice. When thinking about cognition, a natural or rather historical distinction between
knowledge/information and processes comes to mind, a distinction which is also associated with
separating structure and function. It is only rarely realised that structure and function/process
naturally belong together. Neisser’'s (1976) model of the schema prefigures this natural fusion.
Connectionism modelled this fusion clearly at least on the representational level. Pointing out the
role of structure and function within cognitive theories does not imply that these principles were the
explicit focus of these theories, or that connectionism intended the fusion between structure and
function. An assumption of this study is that a focus on structure and function within cognitive
theories is one profitable way of identifying the shortcomings of a theory when accounting for the
role of consciousness within cognition. It is also a new perspective from which to devise a model
within which cognition and consciousness can be explored. The main assumption of this study is that
a separation of structure and function, which is reflected in the separation of knowledge
representation and cognitive processes, lies at the root of failing to account for consciousness
adequately within the process of cognition.

From the discussion above, the following characteristics and requirements for a system can be
inferred which ought to form part of the systemic emergentist model:

5.4.3.1 A requirement for a system is that its function and structure be fused. Function and

structure cannot be separated.

5.4.3.2 The fused function and structure supports the constitution of the system as a whole. In
other words, the eventual function of the system cannot be separated from its structure.

5.4.3.3 In order for the structure to give rise to the system’s particular function, the structure itself
must involve active processes. This requirement follows from the description of function or
process according to Miller. Process involves the transformation of energy or information.
To enable transformations to take place, the supporting structure cannot be inactive or

static.

5.4.3.4 The requirement for an active underlying structure necessitates a distinction between the
function of the system and the functions of the underlying structure. One thus has the
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5.4.3.5

5.4.3.6

functions of the structure on one level and a resulting function of the whole system on a
higher level. For the sake of clarity one may call the function of the whole system, the
emerging function since it is actually formed by the supporting structure.

The structure supporting the system is not inert or inactive, but involves activity, and the
ability to effect transformations. Despite the fact that the structure involves processes (i.e.,
it is functional or able to perform functions), the characteristic of a structure stated by Miller,
requires that it have a spatial configuration. Both the ability to represent the structure
spatially, and the requirement of functionality are satisfied by the connectionist model (see
Table 3). Although Neisser’s (1976) model of a schema also satisfies the criteria to some
extent (a schema is both a structure and a process), he does not specify the particulars of

the structural nature satisfactorily.

Thus, taking the cue from the discussion of the connectionist model above as the most
appropriate modelling of a fused structure and process (paragraph 5.4.1.3 above), the
systemic emergentist model’s depiction of the structure can be described. The system
seems to entail two levels in terms of the underlying structure (the lower level) and the
appearance of the system as a whole (the higher level). The first or lower level may be
viewed as similar to a connectionist structure, namely as consisting of microelements
functioning in a parallel distributed way. This level’s self-actuating structure is then similar
to a connectionist system or neural network. It is able to change the configuration of its
elements by adapting the strength of connections between the elements. This is made
possible by viewing the elements as simple processors and the connections or links as
providing representations. A particular representation may be illustrated by the three-
dimensional or spatial configuration of elements (see paragraph 5.4.1.3). The result of a
particular configuration constitutes the next level, holistic appearance of the system.

To conclude: the distinction between structure and process must be just that: a distinction without

separating the two aspects. In the past, this distinction became substantialised into separate

components, namely, a knowledge structure and a processing architecture. The effect of separating
function and structure was that each particular model or theory of cognition ran into some difficulty

in explaining the full range and complexity of the mind. This problem is especially pronounced with

the phenomenon of consciousness and related subjective phenomena. The following section will

address cognition and consciousness from the perspective of the various cognitive theories and

from a phenomenological perspective in order to define the particular characteristics to be

explained by a systemic emergentist model.
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5.5 CHARACTERISTICS OF COGNITION AND CONSCIOUSNESS

Before the actual systemic emergentist model can be described, the aspects or characteristics of
cognition and consciousness need to be specified. This specification is necessary since the model
must be able to provide a rudimentary framework within which these characteristics can fit. In this
way the model can actually be tested in terms of what it can and cannot explain or model. The next
step is then to indicate the avenues to be explored with the model.

The most difficult characteristic of consciousness and cognition to account for is the subjective and
personal quality of experience. One must thus identify the characteristics of these subjective
qualities of conscious experience. This will be done by means of describing consciousness and
cognition at the phenomenological level (cf. Chapter 1). The second aspect to be discussed is the
characteristics of cognition and consciousness identified at the lower psychological level. This will
be done by means of the theories of cognition discussed in Chapters 3 and 4. Throughout the
discussion the function of consciousness and the relationship between cognition and consciousness
will be kept in mind, since these two aspects will also be dealt with in the final testing of the

systemic emergentist model.

5.5.1 The phenomenological experience of consciousness

A phenomenological description of the subjective experience of consciousness does not necessarily
entail a definition of what consciousness is. However, the dimensions or characteristics of the
phenomenological experience of consciousness can be gleaned from some such definitions. For
instance, lzard (1977:137) defines consciousness as the total array of sensations, perceptions,
cognitions, and affects that characterize the individual. The first point of interest is that, in accordance
with the position advocated in this study, cognition is viewed as an integral part of the experience
of consciousness. The second point of interest is that emotions or affect are also included in the
experience of consciousness. How then is thought (arising from cognitive processes) and other
types of content related, and can the content of consciousness provide clues to its origin? Thus,
the main question to be probed in this section is whether a phenomenological description of
consciousness can provide characteristics of consciousness to be explained by a model of

consciousness and cognition.

5.5.1.1 The role of sensations, perceptions and emotions in conscious awareness

The particular topic of emotions and its relation to cognition was neglected to date within the study
of cognition (cf. Pekala 1991:68). Although the relationship between cognition and affect is not, as

such, the focus in this study, it seems from an experiential viewpoint that both emotion and
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cognition somehow mingle in their conscious apprehension. The student’s frustration in not being
able to solve a particular physics problem is a case in point. This is not to say that cognition can
be restricted to higher level processes such as problem solving utilising inferential processes. If the
gist of this study, in terms of what cognition involves, is taken to its logical consequence, then
cognition may be viewed as those processes involved in finding meaning: cognitive processes and
representational states aim at appropriating and utilising information that makes sense to the
cognitive agent. Thus, even an emotional reaction towards a particular object, such as an
inexplicable intense dislike for a person, is a way of knowing. The emotional reaction or disposition
is a way of making sense of events, persons or objects, although it may not be sensible or rational
(one must beware of equating being rational with the act of cognition!). Not only does the initial
emotional predisposition entail something cognitive, any subsequent dealings with and evaluation
of a person, event or object will be coloured by one’s initial emotional response. That is why it is
difficult to be "objective” or unbiased towards, for instance, a worker one intensely dislikes who

needs to be evaluated on grounds of work performance!

According to Pekala’s (1991:80) evaluation of the work of lzard (1977), emotion underlies the
organisation of sensation. Sensory-cortical processes produce affective experience and form the
basis for other operations of consciousness. The basic affective responses combine with cognitive
processes and drive other perceptual and motor processes. Thus, Pekala (1991:80) agrees with
Izard (1977) that consciousness is made up of combinations of sensations, perceptions, cognitions,

and affects.

5.5.1.2 Thought and consciousness

From the discussion in Chapter 2 of the hierarchical view of consciousness of Bunge and Ardila
(1987), it follows that consciousness must be distinguished from awareness and self-awareness.
Awareness requires sense organs so that an organism can sense internal and external changes.
Self-awareness is on a higher level than awareness, since an organism can become aware of its own
feelings and actions. Self-awareness also implies that the organism is able to distinguish itself from
other objects. Consciousness entails a further step, namely, the ability to think about perceptions
and conceptions. According to Bunge and Ardila (1987), one has a progression from sensations to
feelings, actions, perceptions and conceptions. Consciousness makes thought available to the
agent, but the lower level content of awareness, namely feeling, sensing and doing, is also present.
Thought opens the possibility to reflect on feeling, sensing and doing. However, the fact that
consciousness always has content implies that the content need not be exclusively pure
representational states of knowledge. This is the mistake of the symbolicist paradigm of cognition
and similar representationalist theories. The content of consciousness also includes the content of
emotional and sensational experience, but always with the possibility to reflect on the experience.
However, Pekala (1991:34) views reflection as part of the noeses of consciousness. It is thus only
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one subjective intentional act among many others (such as perceiving, willing, imagining, etc.)(cf.
Chapter 2 of this study). What is then primary within consciousness? Is it mainly a cognitive process,
since it involves thought to a large extent, or is it the place where many different experiences come
to awareness? This is a key question in the riddle of consciousness. The answer to this question
will actually determine in what direction to look for the cause of consciousness, and its relationship
with cognition. The important point is that one must distinguish what appears in consciousness from

its causative mechanisms.

The hierarchical view of consciousness espoused by Bunge and Ardila (1987) implies that
consciousness (or at least self-consciousness), stands at the pinnacle of hierarchical levels,
progressing from simple processes to more complex and fully-developed processes. This
perspective is akin to the view that consciousness is the end result of an evolutionary developmental
process. According to this view, higher level cognitive processes such as thought and language
represent the final evolutionary stage in human development. It seems natural to assume that
consciousness emerges with the ability to think, and this could be true, but to restrict consciousness
to the most abstract levels of cognition is to deny the ability to consciously experience rudimentary
sensations and feelings. This is one reason why Jackendoff proposed an intermediate level theory
of consciousness. The content of consciousness is formed by both higher level and lower level
processes and structures (cf. Chapter 3 of this study).

Baars’ (1988) global workspace theory (GW) theory of consciousness and cognition goes much
further than other theories in terms of the access other systems have to consciousness. The GW
theory entails that the cognitive system consists of a distributed architecture of processors and a
global workspace (similar to a blackboard) which the different systems use to perform operations
(cf. Baars 1988:86-89). The global workspace then "broadcasts" its information to the other
distributed processors and systems. It must also be noted that the distributed processors function
in parallel, independently and compete for access to the global workspace. The functioning of the
processors is largely unconscious while the global workspace is associated with consciousness
(Baars 1988:102). For instance, the senses (e.g., vision, hearing, touch and taste) also function as
conscious workspaces, which implies that the content of a particular sense modality is available to
consciousness. Baars’ (1988:126,134) basic contention is that the content of consciousness (formed
by the different specialised processors) is broadcast widely throughout the central nervous system

as a whole.

Thus, consciousness seems to have access to other states of awareness, such as experiencing
sensations and feelings. Whether perceptions, feelings and lower level awareness of sensations form
part of the same system giving rise to consciousness is, at this stage, irrelevant. What is important
is that the experience of these aspects is accessible to consciousness. However, having a conscious
experience of an emotion (which is the result of a supposedly lower level process), does not
necessarily entail that consciousness does emerge from the lower level processes and systems.
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According to the systemic emergent model advocated here, consciousness may be viewed as a
process emerging from the interaction between subsystems (see paragraph 5.6 below). Although
it is not clear at what particular level of systems it emerges, it can be hypothesised that
consciousness requires at least more developed cognitive subsystems for its emergence. Apart from
the criticism levelled at the symbolicist and computationalist theories in the previous chapter, it may
be said that the particular configuration of subsystems (or the architecture) required for the
emergence of consciousness ought to be at least on a higher level than that of the symbolicist and
computationalist architectures. At this stage with their particular architectures, which actually involve
high level reasoning and problem solving processes, the presence of consciousness is not apparent,
despite the fact that someone like Newell claims awareness for his particular cognitive architecture.

5.5.1.3 Intentionality and meaning

The matter may be illuminated by the concept of intentionality which was discussed fully in Chapter
2 of this study. Intentionality was described as a fundamental characteristic of consciousness.
Traditionally it was seen as indicating that consciousness has content. However, the concept of
intentionality must be broadened: it expresses a directionality towards meaningful content. It does
not express mere content nor is it a static characteristic: it is a process and it entails a constant
tension between existing meaningful structures and perceived phenomena struggling to find
meaning within established structures. Intentionality is also a very personal aspect of
consciousness. The meaningful content of consciousness is always subjective and very personal,
since one person’s experience of a particular event (such as that of a foothall game), may differ
radically from that of another person. A representationalist interpretation of intentionality focuses
on the content of consciousness and awareness and, as was seen in Chapter 2, even a computer
can then be said to be "aware" since it is able to represent content or knowledge. However, the
actualist view of intentionality espoused here, moves beyond representationalism towards a process
of establishing meaningful content localised within a particular personal consciousness. The link
then, between cognition and consciousness, lies not so much on the ability to consciously reflect
or think but on the ability to have meaningful thoughts and experiences. Both consciousness and
cognition aim at finding meaning albeit on different operational levels. Most cognitive processes,
such as visual perception, start off in a parallel fashion, and the nearer to consciousness and
awareness the process progresses, the more sequential and serial it becomes. This means that
despite the difference in the mode of operation between lower level cognitive and perceptual
processes and higher level cognitive and conscious processes, all processes support the final

appropriation of meaning.
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5.5.1.4 The process (thought) and content of consciousness

In conclusion it can be said that the content of consciousness involves thought, various sensations,
perceptions and emotions, but always with the possibility to reflect on these aspects. The possibility
to reflect, even on thought itself, could imply that the mechanisms involved in causing
consciousness are higher level processes rather than the lower "information processing” processes.
However, it is also possible that rudimentary awareness emerges at lower level processes involving
sensations, perceptions and emotions and feeds into a fully developed conscioushess as one
progresses through hierarchical levels. The systemic emergentist model provides a particular

perspective on the causative mechanisms of consciousness and will be discussed below.

The content of consciousness, thus, provides clues to determine were to look for the origin of
consciousness (its causative mechanisms), but can also be misleading in terms of the level of origin.
Thus, the fact that higher level thought processes appear in consciousness can misiead one to think
that consciousness arises only with higher level cognitive processes. On the other hand, the
appearance of content generated at a lower level, cautions one to restrict the origin of
consciousness to higher level processes. The relationship between lower level content and higher
level content is clarified by viewing consciousness as the process where content struggles to find
personal meaning. Thus, intentionality as a fundamental characteristic of consciousness integrates
the various types of content within one process: this is why a conscious emotional response is a
way of knowing, or rather a way of making sense of, information.

in the following section, the very personal and subjective quality of consciousness will be examined
in order to establish clear distinctions between types of content.

5.5.1.5 A phenomenological description of subjective consciousness: clarifying the subjective

quality of conscious content

Toillustrate the phenomenological description of conscious experience, the following excerpts from
Sartre’s (1965) novel Nausea, will be discussed. This phenomenological account provides a
description of the protagonist’s conscious experiences in a particular situation. Certain
characteristics of subjective conscious experience can be indicated, which will provide clear
distinctions between the different types of content of consciousness.

I had forgotten, this morning, that it was Sunday. I went out and walked along the streets as usual.
I had taken Eugénie Grandet’ with me. And then, all of a sudden, as I was pushing open the gate of the
municipal park, I had the impression that something was signalling me. The park was bare and empty. But
... how shall I put it? It didn’t have its usual look, it was smiling at me. { stayed for a moment leaning against

the gate, and then, suddenly, I realized it was Sunday. It was there in the trees, on the lawns, like a faint smile.
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It was impossible to describe, you would have had to say very quickly: 'This is a municipal park, this is winter,
this is a Sunday morning.’

I let go of the gate, I turned round towards the houses and the staid streets and I murmured: ’It’s
Sunday.’

It’s Sunday: behind the docks, along the coast, near the goods station, all around town there are
empty warehouses and machines standing motionless in the darkness. In all the houses, men are shaving
behind their windows: their heads are thrown back, they stare alternately at their mirror and at the cold sky

to see whether it’s going to be a fine day. ...

The sea was now the colour of slate; it was rising slowly. ... The sun went down slowly over the sea.
On its way it lit up the window of a Norman chalet. ... The light grew softer. At this uncertain hour, something
indicated the approach of evening. Already this Sunday had a past. The villas and the grey balustrade seemed

like recent memories. One by one the faces lost their leisured look, several became almost tender. ...

The first light to come on was that of the Caillebotte lighthouse; a litile boy stopped near me and
murmured ecstatically: 'Oh, the lighthouse!

Then I felt my heart swell with a great feeling of adventure. ...

I am alone , most people have gone home, they are reading the evening paper and listening to the
wireless. This Sunday which is drawing to a close has left them with a taste of ashes and already their thoughts
are turning towards Monday. But for me there is neither Monday not Sunday: there are days which push one
another along in disorder, and then, all of a sudden, revelations like this.

Nothing has changed and yet everything exists in a different way. I can’t describe it; it’s like the
Nausea and yet it’s just the opposite: at last an adventure is happening to me and when I question myself I
see that it happens that I am myself and that I am here: it is I who am piercing the darkness, I am as happy
as the hero of a novel.

Something is going to happen: in the shadows of rue Basse-de-Vieille there is something waiting for
me, it is over there, just as the corner of that quiet street that my life is going o begin. ... I see nothing. ... Was

I mistaken? ...

When I found myself on this boulevard de la Redoute again nothing remained but bitter regret. I said
to myself: "Perhaps there is nothing in the world I value more than this feeling of adventure. But it comes when
it pleases; it goes away quickly and how dry I feel when it has gone! Does it pay me these brief, ironical visits
in order to show me that my life is a failure?’

Behind me, in town, in the big straight streets lit by the cold light of the street lamps, a tremendous

social event was dying: it was the end of Sunday (Sartre 1965:63-84).

This phenomenological description encompasses a number of characteristics of consciousness. The
protagonist first of all describes his perceptions of his surroundings, in other words, he describes
the way certain objects and events appear to him (e.g., the colour of the sea, the appearance of
faces as tender, etc.). In this description certain images are evoked in the reader as well. One may
form an image of the grey, bleak sea, see the sun going down that lights up houses in a certain
way, experience the cold air in the park, hear the stillness of the early morning and generally
experience the mood of the setting. For instance, one’s own experience with the loneliness of a
Sunday evening, the feeling of anticipation, or of anxiety, at the end of a closing day, can form
one’s particular conscious experience of the image that forms when reading the text. The
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protagonist is also able to form images of unperceived events and objects, and these images are
tainted with his current experience of the Sunday morning. For example, he experiences the park
as smiling and friendly, and this feeling of well-being is carried over into his images of men who
shave and anticipate a fine day. Almost simultaneously, he has contrasting images of objects and
buildings standing motionless in the dark and cold.

These perceptual experiences and images form a fundamental part of consciousness. The way
things appear in perceptual experiences and images, which is of course particular to one’s own
experience, can be called qualitative conscious experience. It is qualitative since it entails a very rich
range of sensual experience (i.e., the visual, auditory, tactile, taste and olfactory senses). It is not,
for instance, merely a visual experience but an experience tainted in a certain way. The protagonist
experienced the colour of the sea in a certain way, but to someone else, the bleakness of the sea
may actually have a soft and calming quality. The protagonist also had a particular experience of
the park: it smiled at him. This metaphor conveys the quality of the appearance of the park with its
setting to the protagonist. The different ways things appear to a particular individual is also called
qualia'’ (Flanagan 1992:62). Much debate has been going on in order to get rid of qualia in
scientific discussion of consciousness (cf. Flanagan 1992:61-85). However, qualia form an integral
part of conscious phenomenological experience, and must be explained by whatever theory or
model one develops. Images or imaginal experience differ from perceptual experience in that it is not
direct experience but internally generated experiences or quasi-perceptual experiences that include
visual images, auditory "images," inner speech and even bodily feelings (cf. Baars 1988:14). Both

imaginal and perceptual experience constitutes a large part of the content of consciousness.

Imaginal and perceptual experiences differ from the abstract content of consciousness in so far as
the latter refers to immediately expressible concepts (Baars 1988:14). This includes beliefs, intentions,
meanings, knowledge, and expectations (Baars 1988:14). Abstract concepts do not have the same
quality as imaginal and perceptual experience. A distinction must then be made between qualitative
and nonqualitative conscious content, although Flanagan (1992:67) advocates a broadened concept
of qualia to include beliefs, hopes and desires. His argument is that the phenomenological or
subjective experience of different abstract concepts or events, differ in quality. For instance, the
experience of a desire "feels” different from holding a belief (Flanagan 1992:68). Although Flanagan
does have a valid point that must be kept in mind, the difference in quality between
perceptual /imaginal experience and abstract states is much more apparent than real since abstract
concepts do not have the same rich, clear and consistent qualities of the former (Baars 1988:14).

Sartre’s (1965) text above also provides examples of nonqualitative experiences. The protagonist
experiences expectations: Then [ felt my heart swell with a great feeling of adventure ..., and

(S)omething is going to happen .... Although he does not know what to expect, he expresses the fact

7 Singular = quale (Flanagan 1992:66).
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that he feels that something is going to happen, and when his expectation is not fulfilled, he
expresses his disappointment. He also, in the end, expresses his own evaluative thoughts on his
feelings of adventure, and concludes that his experience of dryness and loss when the feeling of
adventure is gone, probably emphasises the fact that his life is a failure. This conscious evaluation
and reflection on feelings and experiences entails an ascription of meaning to these experiences
and feelings. Even the protagonist’s final conclusion that behind him a tremendous social event was
dying, is the expression of an abstract concept. It must be noted that the way these intentions,
meanings and expectations are expressed, confirms the thrust of Flanagan's (1992) argument that
even the so-called nonqualitative contents of consciousness do have qualitative aspects, but in a
more encompassing sense intended by Flanagan. To reiterate what was discussed above, cognitive
acts are never pure and objective, especially when they become accessible to consciousness. The
protagonist above expresses meanings and abstract concepts in such a way that they convey a
particular mood, a mood that was formed by his qualitative perceptual and imaginal experiences.

In conclusion, the following characteristics of subjective conscious experience can be indicated.
These characteristics identified on a phenomenological level can be specified as the ability to

- have imaginal experiences

- experience sensations, perceptions and emotions

- experience these aspects in a certain way

- describe these experiences

- think about these experiences

- recall these experiences

- find these experiences and other content as meaningful

- envisage future experiences.

(a) A distinction must be made between types of content in terms of their quality: the first
includes qualia which involves imaginal or perceptual experiences. The second involves
nonqualitative content which includes expressible abstract concepts.

(b) The content of consciousness, especially the very personal way things appear to a particular
individual, is coloured, or rather contextualised, in terms of past experience, current mood,
and expectations. One may actually say that the current content of consciousness is formed
and positioned by whatever schemata (to use Neisser’s terminology) currently are active.
Moods, feelings and sensations are an integral part of a person’s functioning, such that
perceptions (what is perceived, in what way it is perceived and what is expected to be
perceived) and associated "knowledge" structures cannot be divorced from these personal

and subjective experiences.
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(c) The way things appear to consciousness seems to be the result of this contextualisation
process. This particular contextualisation process aims at integrating various dimensions
of experience in order to provide a person with meaningful experience. Consciousness is
thus the place were content is experienced as meaningful, integrated or structured. In fact,
the ability to consciously reflect or think about the contents of consciousness, aids in the
process of making content meaningful.

5.5.2 Cognition and consciousness from the perspective of cognitive theory on the
psychological level of analysis

The results of the analysis in the previous chapters in terms of cognition and consciousness will be
summarised and integrated below, in order to provide an identification of particular characteristics

of consciousness as viewed from the psychological level of analysis.

5.5.2.1 Information processing approach

information processing theories do not make explicit allowance for consciousness within the flow
diagram of processes operating on information. The information processor is largely an unconscious
agent since most processes going on can be completed without the intervention of consciousness.
The unclarity of the role and function of consciousness contributed to this state of affairs. If
consciousness must be included, it will be regulated to a submechanism on a flow chart.
Consciousness is equated to awareness or attention, since within this paradigm, certain processes
need the function of conscious attention to complete the train of information processing events. For
instance, when learning a skill such as riding a bicycle, the first stage is to consciously attend to
the steps involved in learning the skill. After sufficient practice, the actions and behaviour become
automatic with no further need for conscious awareness. New and unexpected information demands
conscious awareness. Despite this allowance for conscious awareness, no explicit development of
consciousness in phenomenological experience is provided by the information processing

approach.

Neisser's (1967) constructivist perspective on information processing emphasised that the
perception or the remembering of events, behaviour or other stimuli are never copied directly to
awareness. The results of acts of construction can enter awareness, which means that much
processing or construction takes place unconsciously. Indeed, the process of, for instance, visual
cognition, involves largely unconscious cognitive processes. Eventual access of conscious content
depends on these processes. These processes function as constraints on what is eventually
available to consciousness. The unconscious constraints are, amongst others, perceptual set, the
duration of iconic memory, the ability to report on perceived events which is determined by coding
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variables such as exposure time, intensity of the stimulus and post-exposure field (cf. Neisser
1967:36). Even pattern recognition and the ease of coding certain structures determine what is
eventually available to awareness. Neisser (1967) allocated these unconscious cognitive processes
to the preattentive stage of cognition. The attentive stage focuses awareness and directs attention
to stimuli in order to effect a further synthesis of input and to enable conscious decisional processes
to take place. Preattentive processes are parallel and involve detailed processes, while attentive
processes are sequential and focus on holistic information.

Thus, even though Neisser’s (1967) initial theory was largely based on the information processing
approach, some elements in his theory do prefigure the ideas found in more recent cognitive
theories (cf. Baars 1988). One must distinguish between unconscious cognitive processes taking
place in a parallel and distributed manner, and processes of a more holistic and sequential nature
that are accessible to awareness and consciousness. A phenomenological description of
consciousness does in fact confirm that one is able to hold restricted units of information in
consciousness, and that these units are experienced holistically. The phenomenon of the Necker
cube described in Chapter 3 shows that one is able to hold only one interpretation of the cube at
a time. Although one knows that a second view is possible, the specific perspective is available to
awareness in a holistic manner. Secondly, different views of the figure can only be held
consecutively (or sequentially) and not simultaneously. The same is true of information coming from
different sense modalities: one may, for instance, focus consciously on the lamp on the table, but
as soon as one’s name is spoken by an unobserved person, one's conscious attention switches to
the auditory information. It seems as if unconscious processes compete for conscious access, much
in the same way as Selfridge’s demons compete for access to higher level processors (cf. Neisser
1967 and Chapter 3 of this study).

Neisser's (1967) particular theory provides the following characteristics for a theory of cognition and

consciousness:

(a) The relationship between consciousness and cognition is specified quite clearly:
consciousness is part of the cognitive process in so far as it enables holistic interpretation
of information, it directs awareness to events and objects for further analysis, and it enables

conscious decisions to come into effect.

(b) Unconscious processes enable certain information to reach consciousness by constraining

information in a certain manner.

(c) Furthermore, unconscious cognitive processes function in a fast, parallel and a distributed
manner. It may be inferred that these characteristics of preattentive processes enable
constraints to have an effect. For instance, despite the particular reception or coding of
information, perceptual set can influence what is eventually seen or heard.
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A model of cognition and consciousness must, in the end, be able to explain both the parallel nature
of unconscious processes and the sequential and limited capacity nature of conscious processes.

5.5.2.2 Beyond the information processing approach: The cyclical theory of cognition

Neisser's (1976) cyclical theory of cognition does allow for consciousness 10 some extent. He
acknowledges the importance of the phenomenon of consciousness on a broader base than the
information processing approach. Although he does not explicitly develop a theory of
consciousness, it seems as if the function of consciousness is incorporated within the performance
of schemata as the driving force behind the perceptual cycle. Consciousness is an activity (and not
a particular substance or element) that is related to the process of learning and thus to cognition
and perception. It is largely concerned with the content of the cognitive process. In this way it
determines the subjective quality of our experiences, since information perceived is situated within
a particular context or a web of relations that include the perceived information’s relation with its
environment and relations with existing schemata. Perceived information is not mere information but
meaningful information for a particular subject, and this experience of meaningfulness of information

can be ascribed to the activity of consciousness.

Consciousness and cognition are related very directly in terms of the perceptual cycle and the role
of schemata. It was said in Chapter 3, that the perceiver is not passively receiving information, but
actively seeking information from his/her surroundings. The nature of schemata is then such to
enable this process to take place. One may infer that one of the functions of consciousness is to
assist this process and to assist the formation and continuous reconstruction of schemata. If some
of the content of the schemata is not available to consciousness, anticipations cannot be explored,
and expectations will not be fulfilled or disconfirmed: in short, schemata will not be able to grow
(learn) and will remain impoverished and incoherent fragments of information. It seems as if the
integration of information within existing schemata needs to be meaningful to the particular subject,
since coherence, structure and reasonable stability are needed to make sense of one’s surroundings

and perceptions.

Thus, from Neisser's (1976) theory, the following aspects must be kept in mind when devising a
model of cognition and consciousness:

(a) The ability to change and receive information: the cognitive process is cyclical to a certain
extent.

(b) This cyclical process enables structures (schemata) to be formed and to grow and learn.

(c) Consciousness assists this processing of learning.
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(d) Consciousness is involved in making information meaningful to the perceiver. This facilitates

the learning process.

(e) Consciousness seems to be concerned with the subjective quality of experiences. This
subjective quality seems to be related to the context within which perception takes place.
Both existing schemata (embodying past experiences) and current environmental
information interact to form the unique content of consciousness at a particular time.

5.5.2.3 Beyond the information processing approach: The structuralist approach

As was mentioned before, cognitive theories struggle to find a particular function for consciousness.
The structuralist information processing or computationalist approach of Jackendoff does not
ascribe any function to consciousness. This conclusion arises from his requirement that the
phenomenological mind must be fully accounted for by the computational mind and its underlying
neurophysiological structures. This means that the phenomenological mind cannot explain
computational states of mind. Interactionism is thus rejected. There is then no room for upward
(emergence) and downward causation as is the case with Sperry’s theory. However, the requirement
that underlying computational and biological processes explain the phenomenological experience
of consciousness, need not lead to the rejection of interactionism ar the view that consciousness
has no function. It is clear from the systemic emergentist perspective that the principle of
emergence allows for the creation of new properties that are irreducible to the properties of lower
level systems. If this is true, then in some cases a direct link between certain physiological states
and certain high level phenomenological states cannot be established, since the conscious state
at the phenomenological level is the result of multiple and distributed interactions of microlevel
systems. It is then true that underlying process can explain conscious states, but only within an
emergentist framework (which, in fact, entails a slightly different view of causality than that of
Jackendoff’s). An emergentist view also entails that emerging systems have a particular function,
so that one must reject Jackendoff's and other similar standpoints that consciousness does not

have any function.

Jackendoff (1987) views consciousness as a projection of structures of information onto
consciousness from an intermediate level of a hierarchy of structures. Consciousness is not a
function of the uppermost level of this hierarchy of knowledge structures ranging from concrete to
the most abstract level. Consciousness is not the result of this uppermost level but the content of
consciousness is determined in a top-down fashion by higher levels as well as in a bottom-up
fashion by the lower levels. It thus arises from an intermediate level. Jackendoff's analysis of the
most abstract level of conceptual structure shows that meaning can be ascribed to lower level
structures of various sense modalities. This means that the experience of lower level informational
structures (such as touching a particular surface), and the meaning encoded in high level
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conceptual structures intersect and interact at intermediate levels to produce the content of
consciousness (it is interesting to note that Jackendoff does advocate an interactionist principle in
the form of top-down and bottom-up processing within the hierarchy of informational structures!).
Although Jackendoff advocates an intermediate level theory of consciousness, it must be noted that
his model of information structures is a matter of perspective fed by the history of cognitive theory.
Traditionally, the cognitive process is said to progress from less complex to more abstract levels
of cognition (cf. Neisser’s 1967 discussion of cognition in Chapter 3). As will be argued below,
consciousness can be associated with the most abstract levels of cognition, but if one views
Jackendoff's hierarchy of information structures horizontally (without negating the progression
taking place), consciousness still emerges (or in Jackendoff's nomenclature: consciousness is
projected) from the interactions taking place between the different systems of information structures,
although the intermediate levels have the greatest effect in producing the content of consciousness.
Viewing the model in this way, as depicted in Figure 8 in Chapter 3, shows that consciousness
emerges or is projected from a particular configuration of processes and structures at a lower level.
in this model, consciousness as the emerging property of subsystems, still functions at a higher

level than the subsystems.
To summarise the important aspects of cognition and consciousness:

(a) Whether one views consciousness to be functional depends on one’s philosophical starting
point. In contrast to Jackendoff’'s assumptions, a systemic emergentist perspective allows
for an interactionist view of mind and brain in the sense Sperry intended in the discussion
above. It actually allows for a broadening of the concept of causality entailing upward, or
emergentist, causation and downward causation. The systemic emergentist view also allows
for the functionality of a system, since, as was seen above (paragraph 5.2), a system is

always functional.

(b) According to Jackendoff's view of the relationship between cognition and consciousness,
it seems as if consciousness arises from the particular cognitive processes and
informational structures. Although he cannot specify in what way consciousness is projected
from the levels of processes and structures, the content of consciousness is at least
provided by the cognitive structures. His theory again emphasises that cognition underlies

and supports consciousness.

(c) The content of consciousness does not necessarily arise from the most abstract and
complex levels of cognitive structures, but can be formed by both lower and higher level

cognitive structures.
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5.5.2.4 Symbolicism

The issue of the phenomenological experience of consciousness within the symbolicist framework
is virtually nonexistent (cf. Baars 1988:42). The symbolicists, as is the case with the computational
or information processing approach, equate awareness and consciousness to a large extent. Newell
(1992a:475), in reaction to the complaint that his SOAR theory does not provide a theory of
consciousness, stated explicitly that it does not provide such a theory (cf. LaPolla & Baars 1992).
The most that can be said is that the awareness of a production system such as ACT", is dependent
on the knowledge that it uses and the goals it needs to reach. One may then say that the system
is "aware" of the goal. For instance, if the goal is to add the digits 3 and 4, the system is aware that
it needs to add the numbers and that it is aware of the procedures involved. However, this line of
reasoning seems a bit forced. The subjective quality of awareness is denied. The same line of
reasoning may be applied to other nonliving systems and objects such as a thermometer: is a
thermometer aware due to its aim of giving an indication of temperature? Although it is not denied
that goal setting is a fundamental part of the functioning of cognitive systems, it must be stated that
subjective awareness cannot be reduced to mere goal setting. The phenomenological description
of awareness and consciousness implies that there is more to both consciousness and awareness.
What is true, is that consciousness does help to make goals explicit and to recruit unconscious
processes to complete the goals (cf. Baars 1988:352). For instance, doing an arithmetic problem
requires being aware of the particular goal consciously. The conscious goal to add two digits
recruits the associated unconscious subgoals in order to complete the problem. The unconscious
subgoals correspond to Anderson’s (1983:7-9) subgoals in his production system (cf. Chapter 4 of
this study). If one’s conscious attention to the problem at hand is distracted, by for instance, a loud
noise in the room next door, a conscious effort to reaffirm the goal of completing the problem is

required.

Newell (1992a) makes a distinction between functional and nonfunctional consciousness and
restricts functional consciousness to awareness, attention and other aspects that do seem to be
functional in the cognitive system. However, subjective consciousness is characterised as
nonfunctional, and this seems to be the mode of thinking in the computational, symbolicist and
information processing approaches (Newell, Rosenbloom and Laird 1989:100-101). Within the
symbolicist paradigm, at least this one important characteristic of consciousness is recognised,
namely, the role of high level goals in completing procedures. It is by no means the only function
of consciousness, since qualitative aspects (which refers to Newell's nonfunctional consciousness)
are not addressed by the symbolicists. One of the reasons for this state of affairs is probably the
static and elementistic nature of the symbolic representational memory structures: it is very difficult
to incorporate qualitative experiences within a propositional structure, and it is much more difficult

to personalise such networks in order to make provision for individual and subjective experience.
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5.5.2.5 Connectionism

As was discussed in Chapter 4, the connectionist framework does not provide much on
consciousness, except that the content of representational states corresponds to the content of
consciousness. According to Rumelhart, Smolensky, McClelland and Hinton (1986:39) it is the
relatively stable states of sets of networks that dominate the content of consciousness. The time-
scale of consciousness also corresponds to the time-scale of sequences of stable networks, which
could account for the sequential nature of the content of consciousness. However, since
connectionist models describe the microstructures of cognition, it cannot be expected at this stage
that they can fully account for higher level processes such as problem solving and consciousness
(Rumelhart & McClelland 1986:144). Nevertheless, it was seen in Chapter 4 that connectionist
models do provide a way of conceptualising emergence, since settling into a stable state represents
an emergent property which is not reducible to the components of the system. The systemic

emergentist model developed here is then, in part, based on connectionist principles.

In terms of representing knowledge and experiences of a more qualitative nature, a parallel
distributed network is much more accommodating than a symbolicist network. This means that a
particular experience, for instance, of an apple as it appears to a particular individual, need not be
represented as an abstract concept as is the case with a pure semantic network. It is quite
conceivable that, since representation is a function of multiple constraints, a whole range of

experiences can be represented by a stable connectionist configuration.

Avaluable perspective of connectionism is that it characterises cognition as a decentralised process
without the need for a particular executive or self that controls cognition. This perspective stands
in contrast to earlier cognitive theories, such as Neisser’'s (1967) who makes explicit mention of the
need for a central executive controlling all the cognitive processes. The connectionist paradigm
allows for multiple processes with specific functions without the need for central control. The
particular interactions between this distributed system of specialised processors determine the
outcome of cognition, and it is just this fact that leads to the denial of consciousness (cf. Dennet
1991). However, an underlying distributed system does not do away with the need for some kind
of control at a certain stage of cognition, although the control could be very restricted.
Consciousness seems to have a controlling function to a certain extent: it is able to set and maintain
certain high level goals as was seen above. Sperry’s view also suggests that the mind and
consciousness do have downward or supervening control to some extent. It is no use denying that
consciousness exists and that one does have some control over thoughts, goals and actions:
denying consciousness speaks against the phenomenological experience of consciousness and of
a self. The point is that consciousness and one’s integrated experience of "self* can well be the

result of distributed processes.
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The results of the discussion in this particular paragraph (5.5.2) will be summarised below as part

of the summary for the whole section.

5.5.3 Summary: the characteristics, functions of consciousness, and the relationship
between consciousness and cognition

From the psychological level of analysis in terms of the various cognitive theories discussed in this
study, the following characteristics of cognition and consciousness can be stipulated:

5.5.3.1 Consciousness enables holistic interpretation of information, it directs awareness to
events and objects for further analysis, and it enables conscious decisions to come into

effect.

5.5.3.2 Consciousness has a limited capacity. Unconscious processes have a greater capacity
due to their distributed nature.

5.5.3.3 ltis characterised by sequentiality of content, whereas unconscious cognitive processes

function in parallel.

5.5.3.4 The sequentiality of conscious content entails that the time-frame within which
consciousness operates is slow (measured in seconds upward). Unconscious processes
operate fast due to their distributed nature.

5.5.3.56 The cognitive process (which includes both conscious and unconscious processes) is
cyclical to a certain extent, due to its ability to change and receive information. This
cyclical nature is similar to an interactionist perspective, or that of upward (emergentist)
and downward (supervening) causation.

5.5.3.6  This cyclical or interactionist nature of cognition enables learning to take place.

5.5.3.7 Consciousness assists in this process of learning,
(@) due to its ability to set and maintain high level goals,

(b) and its ability to make information meaningful to the perceiver.

5.5.3.8 The ability to set and maintain high level goals also assists in other cognitive processes,

such as problem solving, executing actions, and recall.
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5.5.3.9 Consciousness is concerned with the subjective quality of experiences.

5.5.3.10 The content of consciousness does not necessarily arise from the most abstract and
complex levels of cognitive structures, but can be formed by both lower and higher level

cognitive structures.
The relationship between consciousness and cognition can be described as follows:

Cognition and consciousness cannot be equated, since many cognitive processes are
nonconscious. On the other hand, consciousness and cognition cannot be wholly separated since
certain cognitive processes and elements support and give rise to the content of consciousness.
Consciousness seems also to influence cognitive structures and processes by setting goals, finding
meaning and facilitating the formation and reconstruction of knowledge structures. Over and above
thefunctional relationship between cognitive processes and consciousness, consciousness probably

arises from particular interactions between specific cognitive processes.

A description of consciousness from the phenomenological level of analysis provides the following

characteristics of consciousness:

5.5.3.11 The content of consciousness can be classified as qualitative (entailing qualia), and
nonqualitative. Qualitative experience includes sensational, emotional, and perceptual
experiences. It also includes imaginal experience. Nonqualitative experience refers to
immediately expressible abstract thoughts or concepts.

5.5.3.12 The content of consciousness is the result of a contextualisation process: it is situated
within personal and subjective experience acquired in the past, presently experienced and

expected to be experienced in the future.

5.5.3.13 The content of consciousness is the result of a process aimed at making experience
meaningful to the particular subject. A main function of consciousness seems to be to

facilitate in making experiences meaningful.

5.5.3.14 Although thought is part of the content of consciousness it, as well as the other types of
content, can become the object of reflection or thought. This ability emphasises the
function of consciousness to find meaning within the diverse range of conscious content.

The distinction between the different types of content (of which thought forms part) and the ability
of thought to be self-reflexive, provides different clues to the origin of consciousness. On the one
hand, the self-reflexive ability points to high level cognitive causative mechanisms, while, on the
other hand, the content that includes sensations and emotions points to lower level causation.

231



5.6 A CONCEPTUAL FRAMEWORK FOR VIEWING COGNITION AND CONSCIOUSNESS

After the above discussion of function, structure, systems and emergence, how does the conceptual
framework for relating cognition and consciousness then look? Chapter 1 of this study postulated
a model which was called a systemic emergentist model. The specifics of this model can now be
described. The various elements involved in the systemic emergentist model are described below,
with a discussion of some of the implications of the model. The elements comprise the following:

(a) In paragraph 5.6.1, the concepts of function, structure and their fusion are discussed. These
aspects entail the microstructure of a system.

(b) The holistic appearance of the system as constituted by the microlevel structure is
discussed in paragraph 5.6.2.

(c) In paragraph 5.6.3, the concept of emergence is discussed in terms of the various
components of the system.

(d) Following the discussion of emergence as a principle of upward causation, the interlevel

interaction between systems is discussed in paragraph 5.6.4.

The principles involved in the formation of a system as depicted by the systemic emergentist model
are then finally pointed out (paragraph 5.6.5). These principles will be applied to the characteristics
of consciousness identified above (paragraph 5.5.3).

5.6.1 Structure, function and their fusion

At this stage of the study, the details of the aspects involved in a systemic emergentist model are
much more clear. This particular model involves a system, which means that the system consists
of various elements forming a structure, and that it performs certain functions. The system is not
static or invariant, implying that its constituent elements are also not static or invariant. In this
sense, the system is dynamic and able to change over time. This does not mean that it is unstable
(it could, of course, become unstable under certain conditions). This particular system is perceived
as a whole (or a gestalt), and although it is possible to describe its constituent elements, it is not
always possibie to see how the whole is derived from its parts. By defining a particular grouping of
elements as a system, it is implied that the resultant system is more than the sum of its parts: in
fact, if it is possible for a set of elements to interact in a particular way, a system is created. The
system itself emerges from the particular interactions taking place between its elements.
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The structure of the system consists of various elements or subsystems. This structure entails a
particular configuration, which may change over time. Something does not have a structure if it has
elements fixed in a static configuration or if the configuration changes slowly over time. The term
structure is used here as a way of indicating that a particular relationship between the elements
exists, which can be represented spatially. It is this configuration of relationships that constitute a
structure and not the system’s stability. That fact that some structures are more stable than others
does not imply inertia. A structuralist view of the nature of systems, namely that of invariant
elements within a static configuration, is no longer viable. Neither is an elementistic or atomistic view

applicable to systems: a system cannot be reduced to its elements.

The concept of a system espoused here is a dynamic one. It entails functionality, process and
change. The dynamic or actualist nature of a system is distinguishable in three ways: (a) it has a
particular function and therefore is able to effect changes in its environment and/or is able to be
involved in surrounding processes; (b) it is a process in itself, i.e., it is not inactive; and (c) by virtue
of it not being inactive, it is changeable. The fact that it has a function, that it is a process, and that
is changeable is the result of the dynamic nature of the supporting or underlying structure. Thus,
the dynamic appearance of the whole system emerges from the dynamic nature of the structure. One
must then distinguish between an emergent function of the system as a whole, and the inherent
functionality of the structure. In fact, function, process and changeability is reiterated within the
supporting structure albeit in a different way, since emerging properties cannot be reduced to the
properties of the underlying structure. The underlying structure is then not mere structure, or a mere
configuration, but an active, changeable and functional structure. In this sense it is a self-actuating
structure. If function and structure are seen as two sides of the same coin, then one can say that
emerging functions and properties of the system as a whole are supported or caused by the
underlying structure. Thus, the functionalist principle feeding various theories of cognition (e.g., the
information processing approach) and consciousness (e.g., that of James) cannot be complete
without giving any consideration to structure. In the same way the structuralist principle apparent
in, for instance, symbolicism, cannot be divorced from function/process. However, as was seen
above, giving account of structure and function within one theory (e.g., Jackendoff and even
symbolicism) is still not sufficient since they tend to operate as separate principles.

That the traditional opposition between structuralist and functionalist considerations has had a
detrimental effect on theories of cognition and consciousness, became clear in this study. Theories
and paradigms tend to favour the one or the other, and one rarely finds a theory fusing both.
Another problem is that theories of cognition usually identify issues of knowledge, information and
representation with structuralist considerations. The same goes for cognitive processing and
functionalist considerations. The fusion of function and structure can only facilitate an understanding

of cognition and consciousness. Neither a structuralist nor a functionalist perspective can provide
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a full explanation of cognition and consciousness. The view of a system developed here involves
both, not as separate parts, but as distinguishable expressions of a single or unitary phenomenon.'®

What does this fusion between function and structure entail? Since it was discussed extensively
above in section 5.4, only the main aspects involved will be reiterated. In contrast to the structuralist
perspective, the elements of a system’s structure can be viewed as active and dynamic
components. One way to represent the elements as active units is to view them as
processes/processors similar to the processing elements of a neural or connectionist network. Any
representational activity is then embodied in the links between the processing elements. it was also
stated above that this composition enables one to view the configuration, i.e., its structure, spatially.
A spatial representation enables one to clearly visualise the configuration and reconfigurations. The
system, then, consists of this microlevel structure, which is stable to a certain extent, but which is
also able to change dynamically. The stability of the system’s microlevel structure is due to its
functioning as a constraint satisfaction network, similar to a connectionist system. By trying to
satisfy simultaneous constraints, the strengths (or weights) between elements settle into an optimal
solution. New inputs to the system will cause a reconfiguration since new constraints will be
applicable. The system is thus not a free-floating ever-changing system, but settles into stable states
due the constraints each element places on the other elements. The idea of the model being
developed here is not to provide full detail on the computational nature of such a system, or how
it can possibly work in practice, but to sketch a framework for further investigation and
development. The most that can be said at this stage is that its computational nature is probably
similar to that of a connectionist system, while keeping the restrictions and inadequacies of the

connectionist model in mind.

5.6.2 The holistic nature of the system

The next level of the system consists, amongst others, of its appearance as a whole. The
appearance or manifestation of the system is constituted by the lower microlevel structure.
Characterising the holistic nature of the system as "appearance” does not imply that the system, as
a whole, is not real, i.e., that it consists only of microlevel units. Its holistic manifestation defines its
appearance. For instance, if the system is a particular empirical and observable phenomenon or
object, then one sees the object or phenomenon as it appears as a whole. Some systems, such as
cognitive systems, cannot be observed, but this does not mean that they are not real. It also does
not imply that they have substance or corporeality such as empirically observable systems. Lack
of substance also does not mean being not real, since phenomena such as processes or forces do
not have substance but are very real. One must also remember that the particular level of analysis
applicable in cognitive psychology involves inferred systems (see Chapter 1 of this study).

18 It can almost be compared to the wave or particle nature of light.
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At the one end of the scale, one has the empirically observable biological level and at the other end,
the phenomenological level. Between actual phenomenological experience (which is of course
subjective experience), and the neurophysiological performance of the brain, the cognitive
psychologist has to devise models, mechanisms, systems, and theories to provide a link between
the upper and lower levels. Indeed, in the past, more emphasis was given to explaining the
phenomenological level from the psychological level (for instance, a theory of intelligence was
developed to predict and expilain human behaviour and not so much the behaviour of neurons).
Correlating the phenomenological level and the biological level calls for a multidisciplinary

endeavour.

Be that as it may, the point is that the cognitive psychological systems need not be substantial or
observable in order to be real. Even if a particular conceptual model represents the functioning of
a group of neurons (i.e. it is close to the empirical observable world), then that particular model of
the system of neurons may indicate certain properties abstracted to a level above the empirical
level. This abstracted system could represent a particular mechanism described on the
psychological level of analysis. For instance, analysis of the functioning of a group of neurons in
the brain shows that it forms a system responsible for the production of English verbs (first level
system). Similar systems (which now become subsystems), operate in concert to form a system on
the next level. This next level system could be called the Language Production system. The
postulating of a Language Production (LP) system lies on the psychological level of analysis, and
it is the task of the psychologist to provide theories on how this system functions. But a further level
is also possible. The various cognitive systems postulated (such as the LP system, a Visual
Information Integrator system,'® or even an iconic memory buffer, and a long-term memory, etc.),
may give rise to systems close to subjective experience or the phenomenological level.

What is said above is that systems form the units/elements of higher level systems and, in so doing,
appear as unitary and holistic phenomena. Systems progress through various levels, and a set of
systems/units/elements forms a new system on the next level. Figure 19 shows a graphic

representation of systems and subsystems.

In Figure 19, the subsystems on level 1 form the microstructure for system 1 at level 2. System 1
and other systems make up the subsystems of the microstructure of system 2 on level 3, and so
on. At each level the resultant system has new properties not present in its microstructure, and with

its new properties it appears as a whole or complete phenomenon.

19 As an example of a possible system!
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Figure 19 Hierarchical arrangement of systems and

subsystems

The hierarchical arrangement as depicted in Figure 19 and the fact that units in the microstructure
are active processes/processors, logically entails that a system has a function, or that it emerges
as a process effecting changes in its environment. This is due to the fact that the system forms part
of the microstructure of the system on a higher level, and within this particular microstructural
arrangement a subsystem or unit functions as a processor. In its emergence or appearance as a
whole, it is not static or invariant. It is in itself a process or an active mechanism aimed at activating
other processes. Emergence must then be understood as a mechanism constituting the system as

such (its appearance as a whole), and as creating its properties (i.e., its function).

5.6.3 Emergence

In Chapter 1, Gadamer’s hermeneutical philosophy was used to illustrate that understanding
(Verstehen) takes place, on the one hand, within a field of tension created by the desire to
understand, and on the other hand, the (perceived) incompleteness of the object actually asking
to be understood. For meaning to be found, the subject needs to be open towards the particular
object, and the object needs to be "vague" enough in order for the subject to want to understand
it. Stated simply, this means that the object needs to be sufficiently unstructured in order to grab
the attention of the subject. It needs to attract or pull the desire of the subject to understand in its
direction, and this is only possible because the subject does have that openness, desire, tendency
or need to find meaning in its environment. Meaning thus emerges within this interaction between
subject and object. Stated in terms of cognitive theory, understanding takes place when the
cognitive agent manages to find an optimal configuration within his knowledge structures that is

236



congruent with the informational structures that he perceives. With this statement it is not claimed
that "meaning" is defined in one broad sweep as a configurational structuredness. What is claimed
is that in terms of the model of a system developed here, meaningful knowledge, perceptions or
experience probably become incorporated within the constraint satisfaction microstructure of the
system.? The microstructure’s tendency to find a stable configuration can be described as its
directionality towards meaning. In other words, a tendency towards settling into a certain state
depends on its inputs and the feedback it receives on the applicability of its configuration. Taking
the multi-layered connectionist network as an example, it means that the network receives certain
inputs, and tries to find the optimal weights between units so that its eventual output corresponds
to the desired object. It receives constant feedback (as is the case with the back propagation
network discussed in Chapter 4) on how far its representation of an object is from the real
object.?’ In the discussion of Indurkhya’s (1992) cognitive theory of metaphor, it was seen that new
meaning is created within the interaction between lower and upper levels of knowledge
representational structures. This "struggle” to restructure upper and lower level representations (or
concept networks) may also be viewed as a constraint satisfaction process. The tension between
levels of structures is caused by a lack of congruence, and by the systems’ tendency to find

congruence.

Since a system’s microstructure tends to reconfigure under certain conditions, and since it was
stated above that the microstructure determines the appearance of the system, it can be inferred
that this tendency is emergence. Emergence may be explained by the nature of a system which
entails its structure and its function fused in a particular manner. Thus having a microstructure
functioning as a constraint satisfaction network, where the units are processes and the interactions
(strength of links) function as possible representations,? a system with a particular appearance
and function emerges. There probably is nothing magical about emergence (cf. Miller’s remark in
paragraph 5.2.7 above), since with this model of a system, the origin of emergence can be
explained in terms of underlying processes and structures fused in a particular way. However, the
question why this particular system setup causes emergence is much more difficult to answer and
one must not be misled to think that the phenomenon of emergence is hereby fully understood or

explained.

One implication of this model of systemic emergence is that it is not the complexity of the system

that determines emergence contrary to the prevailing opinion in some circles (cf. Footnote 8 above).

20 1t probably is more accurate to say that it becomes part of the microstructures distributed over many systems and
even levels of abstraction.

21 The limitations of the back propagation network must be kept in mind (see Chapter 4).
22 The ‘representation” of a system may be meaningful to an outside observer or it may not, depending on the
function of the system, i.e., some systems may function as knowledge representation systems and others may be used

to send instructions to the muscles.
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It is rather a particular setup within the structure and function of a system that produces emergence.
A system’s microstructure becomes complex as soon as the number of subsystems or units
increase. Representing a microstructure having ten units in a three-dimensional space seems
feasible, but if thousands of units (which undoubtedly is the case in the assemblages of neurons
in the brain) are represented in this way, then it will seem complex. Thus, quantity certainly does
not determine complexity although having an immense number of units configured in a particular
way certainly seems complex. However, for a constraint satisfaction type network, the solution to
the optimal configuration is not complex, since, as was seen in Chapter 4, one unit does not have
to know what other units do. For a single processing executive to try and figure out the optimal
solution on its own seems almost impossible. It is then not the complexity, or the number of
units/subsystems configured in a particular manner, that determines emergence, but the particular

system advocated here.

A next consequence of emergence and the accompanying multi-level arrangement of systems in
an hierarchical fashion, is that certain laws and principles apply on each level that cannot be
reduced to the lower level. In the discussion of Sperry’s theory, this aspect also became apparent.
This means that the laws governing systems on a particular level also emerge from microlevel
functioning and form part of the holistic constitution of the system. What these laws and principles
are, cannot be specified in advance but must be determined in observing the system performing.
One can expect that the laws operating on a particular level govern the behaviour of the systems
on that particular level. Thus, the properties of an emergent system, or rather a system’s emergents,
can be specified as its appearance (how it looks), its function (what it does), and how it performs
certain functions. Of course, as soon as systems become subsystems, then the nature of the
interactions between the subsystems constitute new principles of operations or laws governing their
interactions. This much can be said of the subsystem interactions: they function as a distributed

network bringing about their own rules of operation, one of which is constraint satisfaction.

5.6.4 Interlevel interaction between systems

The last point to be dealt with in connection with the systemic emergentist model, is that of the bi-
directional interaction between levels of systems. In order for a certain configuration to become
established, the units of the microstructure of a system interact. This intralevel interaction between
units or subsystems causes upward processes to come into effect. Thus, a system is constituted
on a level higher than the microstructure (cf. Figure 19). A system’s emergence is then caused by
the bottom-up direction of interlevel interaction. The configuration of systems on a particular level
is dependent on each one’s microstructure. The systemic emergentist model entails that a
reconfiguration within the microstructure brings about a change in appearance and function of the

resultant system. Thus, a change in nature of one system (which becomes a subsystem the next
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level up), has an effect on its role and place within the configuration of subsystems on the same

level. Changes from the bottom effect structures above on the various levels.

The next question pertains to the top-down direction of interlevel interaction, which is the more
difficult question to answer. The above discussion on Sperry’s view of interactionism showed that
he posits a downward causative process in addition to emergence or upward causation. The
downward direction of causation implies that systems on higher levels can cause changes in the
microstructures of systems on lower levels. Although the groundwork has been laid for explaining
emergence to some extent, the opposite process at this stage is much more unclear. For instance,
can a system bring about changes in its own microstructure? If this is possible, then it means that
as soon as a system reconfigures its own microstructure, its appearance and its function changes.
The question is then whether it is still able change itself since it is then a different system. A more
plausible possibility is that a system is changed from outside itself. The origin of the change may
be another system on the same level, or another system on the next level above. If it is another
system on the same level the impetus for the change must, at some stage, come for a system at
the level above, since the issue here is top-down processes. Another question is whether changes
are made directly to a system’s microstructure, or whether they are made to the system as it
appears. Since a reconfiguration in microstructure determines appearance, it can be assumed that
an impact on the system as it appears does have an effect on its microstructure and thus again on
its appearance. A very simple example is heating a plastic object until it melts. Thus, the initial
action was on the object as it appears as a whole. Eventually changes were carried through to its
microstructure (its molecules), which changed its appearance.

Given the prevalence of top-down processes and bi-directional processing in cognitive theories, and
the ideas of supervenience, and downward causation, it seems natural to assume that a top to
bottom process of effecting change must exist. This is, however, not the place to argue for its
existence, or even to explain the mechanisms underlying it as was done with emergence. The
systemic emergentist model developed here does not make allowance for its explanation at this
stage. However, if such a process does exist, then this is one of the first aspects this model must
be able to account for. As was said above in reaction to Sperry’s theory, it is necessary to come
to grips with emergence first, before the reverse process can be addressed.

5.6.5 The principles of a systemic emergentist model

The systemic emergentist model is quite simple and derives from certain basic principles which can

be specified as follows:

(a) The model depicts a system.
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(2)

(b)

(c)

The system consists of a fused structure and function (which may be called the

principle of structural and functional fusion).

The principle of emergence governs the system and arises from the fused structure

and function.

The principle of structural and functional fusion is actually sufficient to construct a model

of the system. From this principle follows:

(a)

A specification of the nature of the micro-, lower or underlying level of the system. The

nature of the underlying or microlevel of the system entails the following

It is a distributed structure.

Its performance is governed by the principle of constraint satisfaction.

It is able to settle into stable states.

It is able to change.

It can be represented spatially.

The structure entails an inversion of classically understood elements
(structure) and processes (function) thus, its elements are processes while
its processes or interactions embody the structure (classically understood
as representations).

The structure thus has function(s), can change and involves processes

(transformation of energy or information).

The possibility of a principle of emergence. It is thus a postulation that emergence is
possible with this particular microlevel structural /functional configuration.

From the principle of emergence follows:

(a)

(b)

A specification of the emergents. This includes

its dynamic nature which includes

- the function of the system

- its nature as a process

- its ability to change over time
its appearance (how it looks)

other properties specific to the system.

The constitution of the system. This is how it appears/emerges as an holistic entity.
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(3) From both principles of structural/functional fusion and of emergence follow:

(a) Multi- or hierarchical levels of systems. This is possible since emergent systems on

one level form the subsystems or elements of a system on the next higher level.

(b) Inter- and intralevel interaction. As soon as systems on one level become the
subsystems of the next emerging system, intralevel interactions start to take place.
Since this intralevel interactions cause the next level system to emerge, interlevel

interaction becomes a possibility.
(c) Laws governing the behaviour of a particular level of systems.

Thus depicted as an abstract model constructed from these basic principles, the systemic
emergentist model is represented in Figure 20. The figure is self-explanatory and reflects the
principles and actual configuration of a system as discussed above. In Figure 20 it can be seen that
the system consists of various interacting elements (or subsystems) on the microlevel structure.
These elements are not static atoms but dynamic processes. The configuration resulting from the
interaction between the elements constitutes emergence which is responsible for the "visible" system
as a whole. On the holistic emergent level the system has function, an appearance and is able to

change by being a process in itself.

Visible system with emergent
properties: function,

appearance, change and

process ~.. 4

_ - Emergence

Systemic whole - - -

Holistic emergent
level

B IS Lower microlevel

Interactions or
representational structure

N

Functlonal elements or processes

Figure 20 Schematic representation of the systemic emergentist

model

241



The principles stipulated above and represented in Figure 20 can now be used to determine whether
the characteristics of consciousness and cognition can be modelled from a systemic emergentist

perspective.

5.7 EVALUATION OF THE SYSTEMIC EMERGENTIST MODEL

Iin the following paragraph, the characteristics of consciousness and cognition as specified in
paragraph 5.5.3 above, will be used to test the model. However, throughout the study and especially
in Chapter 2, it was noted that theories of cognition have difficulty dealing with subjectivity, and with
the personal experience of phenomena. This personal and very subjective experience as the special
way things appear to a person, was termed the experience of qualia above. The problem of
subjective experience becomes the problem of consciousness, and despite the very difficult problem
of accounting for how qualitative conscious experience is possible, a more difficult problem is

explaining the origin of consciousness.

5.7.1 Cognition and consciousness within a systemic emergentist framework

As was remarked elsewhere, the reality of consciousness was in some way always at issue in
various psychological theories. The discussion of the mind-body problem in Chapter 1 showed that
mind or consciousness can stand in different relationships to the brain. The phenomenological
experience of consciousness attests to the reality of consciousness, and it is quite difficult
explaining some aspects of human behaviour without consciousness. A simple example is the ability
to produce cultural artifacts, such as art, music and texts, and even scientific theories. It is quite
difficult imagining unconscious automata producing these aspects. The first-person experience of
consciousness also attests to the reality of consciousness despite the difficulty of observing and
analysing consciousness from a third-person perspective.

If one takes the reality of consciousness for granted, then the difficulty is to make provision for a
certain phenomenon (namely, subjectivity), that is not usually allowed for in empirical science. The
problem is to provide for a separate ontological category, over and above the empirical level
scientists are used to dealing with. As Sperry indicated, the usual concept of causality does not
apply to this particular ontological category. Searle also indicated that the difficulty in accounting
for subjectivity is just the fact that there is a separate ontological category which cannot be reduced

to the lower levels that are actually responsible for its existence.

Can the systemic emergentist model account for a separate ontological category that makes
provision for subjectivity, the phenomena of mind, the mental and consciousness, and that is
actually caused by lower empirical or biological levels of reality? As was seen in the discussion
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above, the principle of emergence can be construed as a broadened concept of causality. Thus it
provides for emergents, such as mental phenomena, to arise from lower level systems. The principle
entails the irreducibility of emergents to lower level systems, which makes it difficult to see precisely
how, for instance, neurons can cause mental phenomena. Thus, on grounds of the fact that the
systemic emergentist model makes provision for multiple hierarchical levels of systems, each
governed by particular laws and each having properties not reducible to lower levels, makes it
possible to envisage the constitution of a new and separate ontological level encompassing mental
and related phenomena. Within a systemic emergentist framework it is possible to conceive of
subjectivity arising from a purely biological level. How these systems are arranged and how many
levels there are before consciousness arises, is another matter requiring explanation, and which

cannot be explained by the model.

In the following section various aspects of the systemic emergentist model will be evaluated against
the characteristics of consciousness indicated in paragraph 5.5.3. The fourteen characteristics of
consciousness as indicated from the psychological level of analysis of cognition and from the
phenomenological level of description are taken up in the particular sequence indicated in
paragraph 5.5.3. The characteristics addressed in the above-mentioned paragraph are italicised to
facilitate reference to paragraph 5.5.3. It must be noted that the following discussion is highly
speculative since the systemic emergentist model is used heuristically to indicate possible

relationships between phenomena and possible functioning of mechanisms.

5.7.1.1  The holistic interpretation of information by consciousness is effected by the fact that
consciousness is the result of the performance of subsystems. Although not so apparent
with lower level systems, the principle of emergence can be construed as intentionality
on the level of consciousness. The subsystems’ performance is aimed at finding the best
configuration between them in order to optimise the congruence between perceived
information and existing knowledge. Thus, the struggle to find meaning is most prevalent
on the level of consciousness. Finding meaning is reflected in the ability to find a stable
state on the microlevel. Since the conscious level can actually be one of the highest levels
in the hierarchical arrangement of systems, and since a system’s properties are actually
less than the number of microlevel subsystems (its nature is unitary or holistic in contrast
to the pluralistic nature of its microlevel structure) it follows that the content of

consciousness appears holistically.

The ability to direct awareness to detail, and the ability to enable conscious decisions,
requires a feedback mechanism or at least the ability of systems to have an effect on
lower level systems. For instance, if one hears a noise in the next room, interrupting one’s
train of thought, then consciousness can direct awareness to the analysis of the noise,
and on grounds of the analysis or interpretation cause a decision to investigate. If the

decisional processes are on a lower level than consciousness, a mechanism is needed to
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5.7.1.2

57.1.3

direct processing downwards. Although interactionism is part of the model, downward
control is not made explicit. Another way of conceptualising the activation of decisional
process is also possible within this model. It could be that a decisional system is on the
same, or a higher level, than consciousness, so that the output of the consciousness
system actually interacts with the decisional system on the same level. This means that
other systems on the same level settle into a stable state due to its distributed
configuration and feed into a higher level system responsible for behaviour. This way of
conceptualising changes the traditional way of modelling cognition and consciousness.
Consciousness then becomes an integral part of the cognitive and behaviourial process.
This means that consciousness is not on the highest level of processing but stands
between lower level processing such as perceiving information and higher level processes
causing behaviour. If the process starts, for instance, from information impinging on the
retina, and then moves through a series of steps involving constructing an image in the
brain, making the image available to consciousness, decisional processes (which could
be in some cases conscious and in other cases unconscious), causing motor actions to
be executed (such as directing eye movements to specific detail), and finally, perceiving
new information, then a loop is completed which starts the process over again. One thus
has a cyclical process and not a hierarchical process terminating at the highest level. This
does not mean that systemic emergentist approach does not apply. One can still have
subsystems feeding into higher level systems but the highest level feeds back to the

lowest level.

The limited capacity of consciousness can be explained by the fact that it is the result of
a stable state in lower level systems. Multiple information becomes integrated on the
microlevel and the stable state restricts the amount of information available to
consciousness. This is also the result of the holistic nature of conscious content. Lower
level subsystems have greater capacity since their information is received from different
sense modalities. This is also probably the reason why hearing a dog barking can
simultaneously evoke an image of a dog, whether the bark signifies danger or playfulness,
or whether the bark is recognised as belonging to one’s own dog, etc. It seems as if the
content of consciousness is formed by lower level cognitive systems involving memory,
and systems from other sense modalities. The ability to recognise information and assign
meaning to the information probably is coupled with other subsystems receiving this
information and settling into a state that enables a holistic image to be formed.

The sequentiality of content can also fit into the limited capacity characteristic of the
consciousness system. One must note that the limited capacity of consciousness implies
that single thoughts can be held consecutively in consciousness. This is due to the fact
that single and consecutive stable states are formed. This does not imply that a single
thought or image is poor in content. As was seen above, the single stable state of
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5.7.1.5

5.7.1.6

5.7.1.7

consciousness at a particular moment is the result of many subsystems holding much
information. This is why a single thought, if explored further (such as the dog barking),
seems to be very rich in content. The richness is due to the many subsystems underlying
the holistic result. In principle, various meanings and different ways of representing the
thought are available at the lower level although the eventual result is a particular
configuration of microelements. A slight reconfiguration can change the emphasis in
conscious content. The sequentiality is then due to the fact that the microlevel
reconfigures. The limited capacity and sequentiality characteristic of consciousness also
imply that consciousness is not very close to the low level biological systems.

What was said above also applies to the time-frame of thought measured in seconds rather
than milliseconds. Reconfigurations of subsystems requiring milliseconds is very close to
biological systems. The nature of the systems implies that the higher one moves up on
the scale the slower the process of reconfiguration becomes since it involves more lower

level subsystems.

As was said above, the interactionist nature of cognition is implied by the systemic
emergentist model. However, downward control is not explicated by the model. It is
possible to conceive of the levels of systems forming a loop or be involved in a cyclical

process as discussed above.

If an adequate construction of the feedback process can be made, whether by means of
downward control or a cyclical arrangement of systems, then the learning process can be
accounted for. In principle, the systemic emergentist model allows for learning in terms
of bottom-up inputs and enabling stable reconfigurations within the microlevel of memory
systems. A problem with the model is whether one must distinguish between separate
memory systems maintaining their configurations for certain memories, or single systems
able to reconfigure on demand. The problem with the last option is that a single network
must "remember" multiple configurations and settle into those configurations on demand.
How does it store the weights for different microlevel configurations? On the neuronal
level the problem is in what way memories are stored as a distributed network. The
storing of a single memory fact is conceivable on a particular set of cells, even changing
the configuration in terms of related new information. However, even though the number
of cells in the brain is immense, running out of space can be a problem at some stage
especially if new and unrelated information is learned. How does a network system cope

with a great number of facts?

The question of consciousness making information meaningful was addressed above
(5.7.1.1 and 5.7.1.2. Cf. 5.7.1.13 below). Again the ability to maintain and set goals and
make information meaningful requires a feedback loop or downward control. It is also
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5.71.8

possible that the consciousness level feeds into a goal setting system on a higher level on
par with the decisional system discussed above. Again consciousness becomes
integrated into the cognitive process when viewed in this way.

Maintaining goals and assisting in higher level problem solving processes, requires that
consciousness has access to other systems involved in problem solving, and that the
result of these systems be available to consciousness. For instance, solving a maths
problem requires consciousness to have access to a language production system.
Conscious content is not the mere mirroring or reflection of content within consciousness:
one is able to reason quite consciously. Thus, a process of reasoning or thought
expressed in language (as imagined language) must become available to the
consciousness system. Indeed, thought, with the ability to infer and relate, requires a very
sophisticated system which cannot be fully explained by the systemic emergentist model.
The problem actually arises with how a function arises from a representational microlevel
structure. This is a crucial problem with the systemic emergentist model. Although it
indicates how states and functions can emerge from a distributed microstructure, it is
unclear how one can coach a system into action by reconfiguring the microlevel, despite
the fact that the system, per definition, is functional.

If one views the system as functional, i.e., having an impact on other systems, then one
can in principle construct a language production system, or a thought/reasoning system.
A single thought is the result of a process of constructing the thought by means of the
various subsystems. For instance, one system can be responsible for the construction of
verbs, while another handles nouns and so on. The thought or sentence is then the result
of a stable state reached between the various subsystems. This single thought is of
course followed by another, which in some way is related to the previous thought. How
does one recognise the relationship and how does the cognitive system ensure that
thought follows a reasonable logical sequence especially with reasoning? One must
postulate a system responsible for controlling thought sequence to some extent, or a very
direct feedback mechanism. Postulating multiple sentence systems on the same level is
not feasible, for the simple reason that thought units follow sequentially: one does not
express a whole paragraph of sentences, which is the implication of the holistic nature
of a system. How can one explain that sentences do not, most of the time, follow
haphazardly? Thus, as soon as the content of a particular thought is appropriated within
consciousness as meaningful, the next sentence or thought follows. It seems as if
consciousness to some extent controls the sequence of meaningful thought, although it
sometimes does happen that thoughts seem unrelated (the fact that a person under
sedation struggles to express himself coherently, implies that consciousness does have
a controlling function). Again, the problem is with the feedback mechanism to lower levels
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5.7.1.9

5.7.1.10

5.7.1.11

57112

especially since a full perceptual, cognitive, and motor cycle cannot be completed when

reasoning by means of internal thought.

The concern of consciousness with the subjective quality of experiences will be dealt with
below (5.7.1.11).

The intermediate position of consciousness within levels of systems was dealt with above
(5.7.1.1), and it seems that such a position within a systemic emergentist model is quite

feasible.

The main question is whether the systemic emergentist model makes provision for the
qualitative experience of consciousness. Can it account for qualia or the way things appear
to a particular individual? The structure of the system is such that it allows for inputs from
various subsystems which could include emotional, sensational and perceptual
experience. It also allows for particular stored memories to become available and to
interact with the other subsystems (see 5.7.1.1). In this way the holistic appearance of a
particular content of consciousness incorporates the inputs of the microlevel processes:
the content is rich in possible information and meaning (see 5.7.1.3). Thus, the systemic
emergentist model allows for a particular individual’s qualitative experience since the
emotional, sensational and perceptual information is fed through from lower levels to
higher level systems. It also allows for the storage of such experiences which is not the
case with some representational theories such as symbolicism. How can emotional
content be stored in a semantic network? The problem can be solved by a distributed
microlevel network, since it is conceivable that a particular emotion or sensation can be
represented as a configuration of weights between processing elements. The particular
“feel" of one emotion can be represented as a set of weights and it can also be coupled
with more factual content. For instance, the representation of "dog" with its meaning, feel,
etc. can be represented as a particular configuration of a network structure. Thus, in
principle it is possible to represent qualitative data on a connectionist network. This
makes allowance for different people to have different configurations in the
microstructures of their memory systems representing the "same" fact.

Consciousness as the result of contextualisation in terms of present and past experiences, Was
in part explained above. The result of various systems feeding into the consciousness
system, contextualises the content in terms of memories and present experience obtained
from the senses and other systems. This is another way of saying that content is rich
rather than poor. However, the difficulty lies in explaining expectancies and inferential
capacity. This problem was touched upon above (5.7.1.8). An expectancy can be defined
as a tendency arising from having an unfulfilled goal which in turn is the resuit of a
particular knowledge structure. For instance, the expectancy to receive a raise at work,
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5.7.1.13

can be based on the existing knowledge that one’s work is very good, and that normaily
under such conditions a person does receive a raise in salary. Expecting the sun to rise
tomorrow is also based on past experience and knowledge. Likewise expecting sugar in
the sugar bowl is also based on existing knowledge formed by past experience with sugar
bowls. The unfulfilled goal is constituted by the fact that the expectancy is yet to be
confirmed. Although past experience informs one that sugar is found in the sugar bowil,
the goal is to find out if it is really so, and thereby the expectancy is created.

Formulating an expectancy in this way makes it clear that knowledge structures and goals
are involved. As was seen above, it is the task of consciousness to formulate and maintain
certain goals (5.7.1.7). A goal setting system was postulated above. The formation of a
goal can fit into the systemic emergentist approach by postulating different subsystems
contributing to the eventual formation of a specific goal. Indeed, the content of
consciousness can also contribute to the goal. For a goal to become part of the
consciousness system, a feedback mechanism is again required. It is a much more
difficult task determining the nature of all the subsystems of a goal system. However,
since certain knowledge structures form the basis of expectancies, it seems reasonable
to postulate memory systems feeding into the goal system, either directly, or via the
consciousness system, especially if an expectancy is formulated consciously. A goal,
emerging from the goal system, and deposited in the consciousness system, creates a
tension between what is known, and the incompleteness of the knowledge structure on
which the expectancy is based. One thus has a similar situation as with the description
of intentionality and emergence (see paragraph 5.5.1.3). The creation of an expectancy
can be viewed then as emerging from the struggle to find meaning within an incomplete
knowledge structure. Since meaning constitution is part of the function of consciousness,
intentionality can be seen as the principle of emergence as it specifically functions within

the consciousness system.

The case with the ability to make inferences is probably the same as with expectancies,
since an expectancy requires an inference to a possible situation based on existing
information. In fact, an expectancy cannot be formulated if an inference cannot be made.
The description above applies then to the ability to infer. This basic ability, whether
described as inference or expectancy formation, probably underlies most reasoning and

problem solving processes.

As was said above, intentionality probably is the same as the principle of emergence
applied to consciousness. This particular process is aimed at making the content in
consciousness meaningful to a particular person. The content which emerges is not merely
the reflection or mirroring of whatever impulses come from lower systems, such as
sensing and feeling. The content of consciousness is the result of the interaction of
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5.7.1.14

various subsystems. These interactions involve, according to the principles of the
systemic emergentist model, a struggle to find a coherent, congruent, and stable
microstructural configuration. This stable configuration within consciousness is then the

emergence of meaningful content.

The most difficult part to explain is the ability of consciousness to be host to reflection.
Thought as content of consciousness can, and often does, become the object of thought
itself. Does this require more than one consciousness system, in order for one system to
observe the content of the other and be able to reason about it? Or is this ability to
experience myself as thinking only the result of the looping process developed for other
purposes, such as was postulated above for the goal system (5.7.1.12), the decisional
system (5.7.1.1) or a system responsible for the coherency between successive sentences
(5.7.1.8)7 It must be noted that if the content of consciousness feeds into higher level
systems, then it is possible that a feedback mechanism can reflect some content back to
consciousness. It could be that with a language production system, which requires the
feedback from the higher levels to maintain the integrity of the stream of language
produced, a system or capability developed to enable reflection to take place. One must
actually determine the function of reflection and self-reflection to determine its place
within consciousness and whether it warrants a separate system. What can be said at this
stage is that it probably performs an integral part in maintaining the main functions of
consciousness such as determining meaning, especially where information or content

does not make sense.

5.7.2 Positive and negative indicators of the performance of the systemic emergentist model

In terms of what the model can and cannot do in modelling the process of cognition and

consciousness, positive and negative aspects can be indicated based on the discussion above

(paragraph 5.7.1).

The following positive aspects can be pointed out for the model.

5.7.2.1

The model is able to indicate new and integrated relationships between consciousness
(as a system), and other cognitive processes also conceptualised as systems. Thus,
consciousness seems to have an intermediate position within the hierarchical levelling
structure of cognition. Consciousness does not necessarily arise from only the highest
level of performance. It depends on a particular configuration of subsystems. Viewed in
this way, consciousness does have an integral part to play within the process of
cognition, and supports and facilitates the functioning of other systems. This integration
of consciousness within the process of cognition is reflected on a larger scale by
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5.7.2.2

5.7.2.3

5.7.2.4

5.7.2.5

cognition’s integration within the whole sensori-motor functioning of a human being. Both
cognition and consciousness as systems and as subsystems, involve the full cycle of
human performance and behaviour, since sensory, emotional, and perceptual systems,
from the biological level to higher level reasoning processes, seem to have an impact on

cognition and consciousness.

The model is able to explain, to some extent, the emergence of consciousness, and thus
of a seemingly separate ontological level. It shows that it is possible, with a certain
configuration of subsystems, for consciousness to emerge and to form a separate system.

The model indicates that consciousness has a very specific functional role within the
process of cognition. It is not a mere canvas against which data is made available to
awareness. It is functional. The model indicates that consciousness could have more than

one function.

An interesting point is that the model allows for intentionality to be viewed as the specific
expression of the principle of emergence within the consciousness system. This view has
far-reaching implications. Traditional science excluded the ontological level of the mental
from its investigations, for the reason that it cannot be observed and experimentally
manipulated. This state of affairs was most prevalent in behaviourism and other related
fields of study. The traditional separation between the human and natural sciences seems
to reflect this sentiment, but goes much further by saying that the study of the human and
social differs so radically from the subject matter of the natural sciences that it calls for
a different methodology. By showing that the mental ontological level emerges from the
biological, and that the principle of intentionality - that was seen as the hallmark of
consciousness - is actually the same as the principle (or law) of emergence applicable to
all systems, it can be assumed that the distinction between natural and human/social
sciences is illegitimate. The same laws and principles must then hold in different domains.
The scientific study (or empirical scientific study} of the mental is then in principle
possible, and one need not assume that different laws apply and, therefore, that different
methods are required. This view entails a radical naturalisation of human and related

sciences and of psychology.

The systemic emergentist model proposes different relationships between various
cognitive systems, especially if consciousness is viewed as an integral part of cognition.
Thus, systems such as a decisional system, a goal system, and an inferential system have
relationships and interactions with the consciousness systems. New relationships can be
suggested within this model. The hierarchical level view suggests that certain systems are
on a lower, same, or higher level than consciousness. This also opens the possibility of

viewing cognitive systems within new relationships to each other not thought of before.
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5.7.2.6

5.7.2.7

5.7.2.8

5.7.2.9

The suggestions made above (5.7.1) differ clearly from a sequential information

processing view.

The systemic emergentist model also suggests that some systems utilise the same upper
or lower level systems. For instance, the output of a goal setting system can be utilised
by other systems such as a language production system, consciousness and a reasoning

system.®

In some cases, the model can suggest new and slightly different roles for systems
functioning in current theories of cognition. For instance, within this model, the memory
system incorporates both procedures and declarative structures as opposed to
symbolicist production systems. Also, where single, or even two, memory structures are
used in other theories, the systemic emergentist model suggests multiple memory

systems specific to different modalities and other systems.

The systemic model can also recommend the existence of new systems especially in
cases where currently known systems or mechanisms do not require such a system due
to the way the relationship between cognitive processes are currently viewed.

The model can also do away with mechanisms and processes currently thought to exist.
For instance, it could turn out that memory does not consist of a declarative and

procedural part.

The weaknesses of the systemic emergentist model can also be pointed out on grounds of the

applications above (paragraph 5.7.1).

5.7.2.10 The model indicates the need for a feedback mechanism. However the exact nature of this

feedback mechanism cannot be explicated by the model. It is assumed to be
interactionist, i.e., it incorporates both upward and downward influences between higher
and lower levels. Despite this interactionist assumption, it is a model explaining upward
causation and not downward causation or direction of movement. The groundwork has
been laid for saying that a particular substructure and configuration causes upward
movement of forces and effects. The arrangement of systems for a downward direction
of effect has not been explicated. The aim of this study has been modest in the sense of
trying to arrive at a point were theorising about upward causation can start. However, this
very same emergentist model indicates the need for postulating downward control. The
systemic perspective implies that systems are arranged from lower to higher levels. By

23 |n terms of the model, these systems are also speculative at this stage. Some systems do resemble the processes
and mechanisms of other cognitive theories (such as a memory system).
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5.7.2.11

5.7.2.12

applying the model to consciousness and cognition it becomes necessary to start
indicating the relationship between various systems more precisely. One can, with the
help of the model, start indicating the precise places where feedback or downward control

is necessary.

it must be noted that although a downward control mechanism seems required, other
possibilities within the systemic emergentist principles are opened up to be explored. The
hierarchical structure (arrangement) of the systems can be modelled as cyclical thus
alleviating the need for downward control directly through the higher to the lower levels.
Control stays upward although the arrangement of systems allows for the recurrance of
processes. In this way consciousness can change its own input without requiring
downward control, and the ability to change can be explained within an emergentist
model. The point is that it must loop back outside the other systems. The shortcomings

of the model can then be used to explore other possibilities.

A problem with the systemic emergentist model is its indication of how the function of a
system arises. It is true that function, process and appearance have been defined as
emergents, but still the movement from representation to activity is unclear. The
groundwork has been laid to explain this movement from the microstructure to the level
of the system. A function cannot arise from pure representational states. Since the
inverted function/structure or fused function/structure incorporates activity on the
microlevel, it is much easier to imagine the emergent system to have a function or involve
activity. However, it was said that emergents cannot be reduced to the system’s
constituents. Thus, in a sense, one does not really need to explain the emergence of
function. The real problem comes in when one wants to move from content to reasoning
or other similar mental activities. The problem was also reflected in the connectionist
paradigm: connectionist networks function as purely representational states and in order
to cause higher level reasoning processes, hybrid systems are required for reasoning and
other rules. How, for instance, can an IF-THEN rule be caused to arise from the

microstructure?

5.7.3 The heuristic performance of the model: indicating further research and investigation

Can the systemic emergentist model indicate directions for further research and assist in the
formulation of hypotheses? The following aspects can be stipulated and follow from the discussion

above. These aspects give an indication of the model’s heuristic performance.
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5.7.3.1

5.7.3.2

5.7.3.3

5.7.3.4

5.7.3.5

The model provides the framework for analysing the cognitive process in terms of

- what systems are involved
- the relationship between the systems on the inter- and intralevels
- identifying specific inputs and outputs of each system.

Using existing knowledge of cognition and the pointers indicated for the consciousness
system, a theory on the structure of cognition can be developed.

Within this theory specific functions for the various systems can be stipulated. The function
of the consciousness system will be clarified when it is fully integrated in the structure of

coghnition.

In developing a systemic emergentist theory of cognition, new systems can be identified and
others thought to exist can be modified or negated, depending on the relationship between
systems. The systemic emergentist model opens this possibility due to it providing a new
perspective on the phenomena and mechanisms of cognition and consciousness.

Since the model indicates the need for a feedback mechanism, namely downward control

or a cyclical arrangement of systems, further investigation can focus on

- working out the details of such a mechanism on the conceptual level to fit in with
the systemic emergentist approach. Thus, the nature of this mechanism must be
determined.

- delineating the structure or architecture of the systems to provide a cyclical

arrangement.

Both the requirements for direct downward control or cyclical arrangement of systems are
additional constraints placed on the development of a theory. These constraints were not
identified blindly, but arose from the systemic emergentist model.

The question of how function can follow from representation must be addressed more fully
by a systemic emergentist theory. This is necessary since a theory could eventually entail
description of the systems on a mathematical or algorithmic level. This means that, in
principle, it could be possible to describe systems and functioning mathematically and
simulate systems computationaly. Despite this goal, a clear understanding of how function
arises from representational states is necessary to understand how functional systems arise

from the biological level.
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5.7.3.6

5.7.3.7

5.7.3.8

(a)

(b)

(c)

The systemic approach calls for the integration of various levels of analysis. Thus it could
stimulate a multidisciplinary effort in understanding cognition and consciousness. By
providing a theory from a particular perspective, investigations from diverse fields such as
neurophysiology and computer science are needed for a fully integrated understanding of
the process of cognition and consciousness. For instance, a clear understanding of the
neuronal and biological level will provide a further testing of the systemic emergentist
approach in terms of whether psychological systems originate from the biological level in
the way the systemic emergentist approach envisages it.

The systemic emergentist approach also allows for the integration of other human systems
such as affective, sensation and motor systems. This result is mainly due to involving
consciousness as a system within the process of cognition. This particular requirement
implies a further deepening of the systemic emergentist theory in terms of its explanatory

power.

The eventual theory construction on grounds of the conceptual model implies investigation

in three areas.

Philosophical: the ontological implications of the systemic emergentist model has an
impact on the mind-body problem. If further investigation shows that the same principles
apply to empirical and mental systems, then new light can be shed on the relationship
between the mind and the body. The constitution of a new ontological dimension also has
implications for scientific investigation in general: the mental level cannot then be ignored
in explanations involving causality. Furthermore, it could also have methodological
implications. It could turn out that scientific methods applied in one field can be applied to
the mental field or that empirical methods must be modified to study systems on a scientific

basis.

Theoretical: theoretical investigations include theory building as was indicated above but
also closer cooperation with other scientific fields of endeavour. The testing of the model
and of the theory must involve an analysis to determine whether data fit the systemic
emergentist theory better than competing theories. This means testing the explanatory
power of the theory and it involves phenomena such as consciousness, not readily
explained by other theories. On a speculative level, the systemic emergentist model seems
to account for consciousness within cognition in a rudimentary way.

Empirical: the eventual theory and even the model can lead to empirical investigations in
order to test predictions and explanations by the theory. For instance, the model seems to
agree with the time-frame of cognition. An empirical test could involve determining the time-
scale of various levels of known “systems" and to see whether this agrees with the time-
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5.7.4

scale suggested by the model and the theory. Another possibility is to try and match what
is known of biological systems with the conceptual model. The actual functioning of
biological systems could indicate gaps within the conceptual model or the other way
around. For instance, if a direct downward control mechanism can be devised theoretically,

then one can search for a similar mechanism on the biological level.

The performance of the model as a conceptual framework

The last question is whether the systemic emergentist model satisfies the characteristics of a

conceptual model stipulated above in paragraph 5.1.2. The characteristics are reiterated below with

an indication of whether the systemic emergentist model satisfies these requirements.

5.7.41

5.7.4.2

5.7.4.3

5.7.44

Models identify central problems and questions concerning the certain phenomena

The systemic emergentist model indeed provides questions and directions for further
inquiry. Itis able to facilitate philosophical, theoretical and empirical investigations. It is even
able to identify gaps within its own structure (such as downward control) that require further

investigation.

Models limit, isolate, simplify and systemise the domain under consideration
®

The model also posits certain assumptions concerning the structural, causative or functional
nature of the domain of phenomena it is modelling. The model provides indications of the
relationships between other systems, it gives an indication of the causative mechanisms in
terms of an explication of the principle of emergence, and it provides the structural or
architectural nature of a system. It also provides specific functions for consciousness and
integrates consciousness within other cognitive systems.

Models provide a particular universe of discourse within which one can talk about the phenomena

It is clear from the discussion of the model that since it provides a framework for viewing
cognition and consciousness, that it makes it possible to talk about consciousness and
cognition from a particular perspective. It also introduces terms, such as emergence and
even intentionality used in a slightly different sense. Even the way one conceptualises
memory structures is changed by the model, with the realisation that traditional static

structures become active and dynamic.

Models provide explanation sketches and the means by which predictions can be made
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This particular model provides rudimentary explanations especially in terms of the
relationship between cognition and consciousness. Since consciousness functions as a
system, it becomes functional in its interaction with other cognitive systems. The clear
systematisation of the structural, functional and causative components of a system allows

rudimentary predictions and explanations of phenomena.

In conclusion it may be stated that the systemic emergentist model does satisfy the criteria for a

model. The model cannot be viewed as a theory, since its application to the characteristics of

cognition and consciousness is speculative and rudimentary, and since certain gaps have been
identified. However, it fulfils its heuristic function by allowing and encouraging further investigation

and development as was indicated above (5.7.3).

5.8

5.8.1

5.8.2

5.8.3

CONCLUSION

This study started off with the postulation that a model incorporating a systemic perspective
and making allowance for emergence can provide a new perspective on the relationship
between cognition and consciousness. It was assumed that this model can provide a
different perspective for viewing cognition as a process and of consciousness as a
phenomenon greatly neglected within traditional thought on cognition. Glimmerings of the
direction within which the study must move was provided by illustrative examples, namely
the hermeneutical theory of Gadamer, the interactionist theory of cognition of Indurkhya and
Gestalt theory. From a short overview of the mind-body problem, a materialist emergentist
perspective was chosen as philosophical starting point. It was also realised that a distinction
between different levels of analysis must be made, and the fruitfuiness of such an approach

was seen in this last chapter.

In the second chapter, consciousness was discussed in terms of the history of its study and
in terms of the main approaches towards its study. It became apparent that during the
history of psychological research, consciousness was not taken seriously as a phenomenon
to be dealt with. Some theories of cognition still cannot account for consciousness. One of
the important reasons was that consciousness and mentalistic phenomena seem to occupy
a sphere lying outside serious scientific investigation. The reductionistic nature of science
also makes it difficult to account for mentalistic phenomena, since it does not allow for
phenomena arising from lower levels of reality that are not reducible to these lower levels.

It was also seen that consciousness was studied from structural and functionalist
perspectives. In Chapter 2 it became apparent that this separation of structure and function
probabiy lies at the root of theories’, especially cognitive theories’, difficulty in accounting

for consciousness.
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5.8.4

5.8.5

5.8.6

5.8.7

5.8.8

5.8.9

The principles of structure and function were thus used in the subsequent analysis of
cognitive theories to determine in what way these principles are reflected in the various
cognitive theories. The theories that were analysed were the information processing
approach represented by Neisser's initial constructivist approach. Then two theories
representing a move beyond the information processing approach were discussed. They
were Neisser’s later cyclical theory of cognition, and Jackendoff's structuralist theory of
cognition and consciousness. Two main paradigms in cognitive science were thereafter

discussed, namely, symbolicism and connectionism.

The result of the analysis of cognitive theories showed that structural considerations are
most apparent in representational issues, which involve memory structures, while the
functionalist perspective is embodied in mechanisms involving processes of cognition.
These principles and their relationship are represented differently in the various theories.

In the analysis of the theories of cognition, aspects were looked at which indicated that
structure and function can somehow be fused, in order to arrive at a dynamic and functional
structure. Two theories had aspects which fit this requirement. Neisser’s cyclical theory of
cognition espoused a view of knowledge structures or schemata that included both
structural and functional aspects. indeed, it was seen that Neisser's schemata are active
structures making action possible as well as incorporating experiential knowledge.
Connectionism provides another way of viewing active structures. The elements of a
structure become processing elements rather than static symbolic atoms. The
representational work is done by the strength of interactions between processing elements.
Thus, the paraliel distributed network functioning as a constraint satisfaction system was

taken as a model for the microstructure of a system.

The principle of structural and functional fusion was developed further on grounds of
information provided by General Systems Theory and Sperry's view of emergent
interactionism. The principle of structural and functional fusion makes the constitution of a
system possible by allowing emergence to take place. Emergence functions as a causative

principle and may also be termed upward causation.

The functioning of an emergentist system allows for the constitution of emergent properties
and functions not reducible to its constituent elements. In this way the systemic emergentist
model can explain how a new ontological level can come into being and at the same time

be irreducible to a lower level.
The systemic emergentist model incorporates an inverted structure/function or a fused
structure and function. This means that what is usually understood under structure becomes

dynamic and active. Processes take the place of the usual elements of a structure and the
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5.8.10

5.8.11

5.8.12

5.8.13

5.8.14

5.8.15

5.8.16

structure is now represented by the strength of interactions between the process. This

dynamic structure can be represented spatially.

The underlying dynamic structure of a system causes the system to arise or emerge. This
emergence is responsible for the system’s holistic appearance, which includes its
properties, its functions and how it looks. The fact that a system is functional arises from
the microlevel’s dynamic structure and the fact that it incorporates processes.

The model was tested against the characteristics of cognition and consciousness, and it
seems that it is able to indicate relationships between systems and subsystems. It is also
able to locate consciousness as a system within the process of cognition, and it strengthens
the function of consciousness as a system integrating and providing coherent meaning of
inputs and content. The model is able to account for the qualitative nature of conscious
content to some extent. An implication of the model for memory structures is that the
qualitative nature of experiences can be stored in distributed constraint satisfaction

microlevel networks. This is possible due to the microlevel’s fused structure and function.

Consciousness, according to the model, originates or emerges from a particular
configuration of cognitive subsystems and possibly other related subsystems (such as
systems providing sensational, perceptual and affective content). The model indicates that
consciousness does not emerge from the highest levels of cognitive functioning. Systems
on higher levels actually use outputs from the consciousness system and reflect some
aspects back to the consciousness system.

The model also indicates the need for feedback to lower levels of systems in terms of either
direct downward control or a cyclical loop to lower levels. Although the particular
mechanisms are not explicated by the model, the requirement for feedback opens new

avenues for research and investigation.

The model also has a problem indicating the movement from representation as embodied
in its microstructure, to effectuating processes, although it is implied by the principles of an
emergentist system. The same problem exists with connectionist networks as indicated in
Chapter 4 of this study. This inadequacy also encourages further research.

The model makes theory building a possibility since the next step is to indicate the systems
involved in cognition and consciousness on grounds of existing knowledge and using the

principles of the systemic emergentist model.

The model has implications on other levels, such as the philosophical level. If the principles
of the model are corroborated by a comparison with other theories in terms of explanatory
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power, and if it fits empirical evidence well, then it has implications for the mind-body
problem. It can thus clarify the nature of emergence and reduction. It also has an
implication for causal principles. It was determined above that intentionality within the
consciousness system functions in the same way as the causative principle of emergence.
This means that the same principles and laws apply to systems on various levels. This
justifies the inclusion of the study of mentalistic phenomena within serious science.

The systemic emergentist model was evaluated against the requirements for a conceptual
model, and it was determined that it fulfils a fundamental heuristic function by indicating
directions for further investigation and theory building. It was also able to indicate
functional, structural and causative mechanisms and systemise relationships between
phenomena in the domain of study. It also indicated gaps and inadequacies within itself,
which also indicated new avenues for further exploration.

In sum, the aim of this study is fulfilled. A conceptual model was developed in this study providing

a specific conceptual framework within which the relationship between cognition and consciousness
can be determined. In the end, the origin of consciousness within other cognitive processes was
indicated and its integrated relationship within the process cognition was stipulated, albeit in a

speculative and rudimentary way, in accordance with the requirements of a conceptual model. It
seems that consciousness is functional in terms of providing meaning to the cognitive agent, and

it assists in various processes of cognition (such as decision making, reasoning, making inferences,

and setting and maintaining goals). In the end, it provides one with rich and meaningful experiences

in order to facilitate interaction with one’s environment.

259



OPSOMMING
Cognition and consciousness: developing a conceptual framework.
deur
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Graad: D.Phil.

Tot op hede was die rol van bewussyn in die proses van kognisie onduidelik. Aan die een kant word
bewussyn fenomenologies as werklik ervaar, maar aan die ander kant is dit vir kognitiewe teorieé
moeilik om vir bewussyn verantwoording te doen. Bewussyn en verwante verstandelike verskynsels
is in die verlede tot 'n groot mate afgeskeep. Dit is egter slegs onlangs dat kognitiewe teoretici hul
besorgdheid oor die verwaarlosing van bewussyn in kognitiewe studies en sielkunde uitgespreek
het.

Hierdie studie neem aan dat ontoereikende teoretiese perspektiewe verantwoordelik is vir die
onvermoé om rekenskap te gee van bewussyn in kognisie. Die doel van hierdie studie was om 'n
konseptuele raamwerk te ontwikkel waarbinne die verwantskap tussen kognisie en bewussyn beskou
kan word en waarmee nuwe rigtings vir teoriekonstruksie en empiriese ondersoek aangedui kan
word. 'n Spesifieke strategie is gevolg om hierdie doel te bereik. Hierdie studie vertrek van die
aanname dat kognisie en bewussyn vanuit ’n sistemiese verskynings- (emergentist) perspektief beskou
moet word. Vanuit hierdie perspektief kom sekere sistemiese verskyningsbeginsels na vore wat
verskyning, struktuur, funksie, die samesmelting van struktuur en funksie, die konstituering van
sistemiese gehele, en interaksie insluit. Twee beginsels of perspektiewe, naamlik struktuur en
funksie, is op 'n heuristiese wyse gebruik om benaderings tot bewussyn te bespreek. Hierdie twee
perspektiewe behoort in die begrip en definiéring van bewussyn ingesluit te word.

Dieselfde strategie is gevolg met die ontleding van vier hoofstroombenaderings tot kognisie, naamlik
die informasieverwerkingsbenadering, die beweging verby informasieverwerking, simbolisisme, en
konneksionisme. Dit is gehipotetiseer dat 'n spesifieke benadering se vermoé om verantwoording
te doen vir die sistemiese verskyningsbeginsels, die vermoé om bewussyn in die proses van
kognisie in te sluit, bepaal. Die aard van struktuur, funksie en verskyning is verhelder deur 'n
bespreking van Algemene Sisteemteorie en Verskynings-Interaksionisme. Die verskillende
benaderings tot kognisie het op verskilende wyses tot die begrip van die sistemiese
verskyningsbeginsels bygedra. 'n Konseptuele model, naamlik die sistemiese verskyningsmodel, is
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ontwikkel wat gebaseer is op die beginsel van 'n verenigde struktuur en funksie. Dit beteken dat 'n
sisteem 'n mikrostruktuur het wat uit aktiewe en funksionele elemente bestaan. Die beginsel van ’'n
verenigde struktuur en funksie oorbrug die tradisionele skeiding tussen struktuur en funksie/proses.
Die samesmelting het verskyning tot gevolg. Weens die konfigurasie van elemente (prosesse),
verskyn 'n sisteem as geheel met sy eienskappe. Sisteme vorm subsisteme op hiérargiese wyse wat
wisselwerking tussen viakke van sisteme bewerkstellig. Verskynings kan nie tot die elemente van
'n sisteem gereduseer word nie.

Die model is geévalueer met die kenmerke van kognisie en bewussyn wat op 'n sielkundige en
fenomenologiese vliak van ontleding bepaal is. Dit het aangetoon dat bewussyn funksioneel is en
integraal is tot kognisie. Dit is bevind dat die sistemiese verskynsingsmodel die meeste van die
vereistes van 'n konseptuele model as 'n rudimentére verklarings- en heuristiese meganisme kon
bevredig. Die model was ook in staat om verdere rigtings vir navorsing aan te dui, asook om sekere
gebreke in die model self aan te dui.
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The role of consciousness within the process of cognition has been very unclear to date. On the
one hand, the phenomenological experience of consciousness is very real but on the other hand,
theories of cognition seem to struggle to account for consciousness. Consciousness and related
mentalistic phenomena have been neglected to a great extent in the past. It is only recently that
cognitive theorists voiced their concern about the neglect of consciousness within cognitive studies

and psychology.

This study assumed that the difficulty to account for consciousness within cognition is due to the
inadequacy of theoretical perspectives. The aim of this study was then to develop a conceptual
framework within which the relationship between cognition and consciousness can be viewed, which
can also open avenues for theory construction and empirical investigation. To obtain this goal, a
particular strategy was followed. The assumption from which the argument in this study originated
was that cognition and consciousness must be viewed from a systemic emergentist perspective. From
this assumption certain systemic emergentist principles followed which include emergence,
structure, function, the fusion between structure and function, the constitution of systemic wholes,
and interaction. Two principles, or perspectives, namely structure and function, were used in an
heuristic fashion to discuss approaches to consciousness. These two perspectives need to be
incorporated in an understanding and definition of consciousness.

The same strategy was followed with the analysis of four mainstream approaches to cognition,
namely the information processingapproach, the move beyond information processing, symbolicism
and connectionism. It was hypothesised that the ability to account for the systemic emergentist
principles within a particular approach determines its ability to incorporate consciousness within the
process of cognition. The nature of structure, function and emergence was clarified from the
perspective of General Systems Theory and Emergent Interactionism. The various approaches to
cognition contributed in different ways to the understanding of the systemic emergentist principles.
A conceptual model, namely the systemic emergentist model, was developed, based on a principle
of a fused function and structure. This means that a system has a microstructure consisting of
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active and functional elements. The concept of a fused function and structure overcomes the
traditional separation of structure and function/process. This fusion enables emergence to take
place. Due to the configuration of elements (processes) a system as a whole and its properties
emerge. Systems form subsystems in a hierarchical fashion which allows for interaction between
levels of systems. Emergents cannot be reduced to the elements of a system.

The model was evaluated against the characteristics of cognition and consciousness determined
on the psychological and phenomenological levels of analysis. This showed that consciousness is
functional and an integral part of the process of cognition. In terms of the requirements for a
conceptual model as a rudimentary explanatory and heuristic device, it was found that the systemic
emergentist model was able to satisfy these requirements to a large extent. The model was also able
to indicate further avenues for research and point out certain deficiencies in itself.
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