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Background  

• The brain has a prominent position in current main stream 

psychology. 

• The brain does not have a prominent position in current 

cultural-historical activity theory (as I know it). 

• Behind this lurks the question about the status and position 

of psychology: a natural science, social science, humanistic 

science – a science at all? 

• Luria’s last article: The position of psychology between 

the biological and social sciences (Vopr. Phil. 1977). 

• How was this question answered by Vygotsky? 
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Intentionality  

• Petrovsky & Yaroshevsky (1985)  

– Intent, orientation of consciousness, thinking 

towards a certain object. 

– Intention, a conscious determination to complete 

an action in conformity with a planned 

programme aimed at achieving a presumed 

result.  
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Intentionality  

• Stanford Encyclopedia of Philosophy: 

– Intentionality is the power of minds to be about, 

to represent, or to stand for, things, properties 

and states of affairs. … 

– ‘Intentionality’ … derives from the Latin word 

intentio, which in turn derives from the verb 

intendere, which means being directed towards 

some goal or thing.  
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Intentionalität 

• Philosophisches Wörterbuch (1974) 

– Intention, Absicht, Vorhaben, Ziell, Tendenz.  

– In der Scholastik die erkennende Beziehung auf 

etwas, und zwar als intentio prima (Erfassung 

von Einzeldingen) oder intentio secunda 

(Erfassen von des Allgemeinen, begriffliche 

Gebilde).  
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Intentionality 

• Freeman (2000) – after Aquinas: 
– Intentionality, the process by which humans and other 

animals act in accordance with their own growth and 

maturation. An intent is the direction of an action toward 

some future goal that is defined and chosen by the actor. 

– Differs from a motive, which is the reason and 

explanation of the action, and from a desire, which is the 

awareness and experience stemming from the intent.  
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Intention, psyche, consciousness 

• Intentional activity is 

biologically 

meaningful activity. 

• The origin and basis 

for intentional activity 

in living organisms is 

processes in adaptive 

self-organizing 

systems  
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• May be psychologically regulated in 

organisms possessing nervous 

systems of some complexity.  

• The psychological regulation of 

biological intentional activity may 

become conscious under societal 

conditions.  

• The basis of consciousness is 

collective human activity in society. 



Vygotsky (1928) 

• Two psychologies exist: 

– Metaphysical, subjective 

– Natural science, objective 

• Our task: develop objective psychology 

– Pavlov’s theory provides a necessary basis for 

psychology as natural science  

– Human psychology is a social psychology 

based on historical materialism 
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Pavlov: Classical conditioning.  

I.P. Pavlov (1849-1936) 

Received the 

Nobel price 1904 

for investigation 

of the physiology 

of digestion. 

Pavlov discovered that the dogs sometimes reacted 

(digestion) before they received food. He started research 

into the reason for this conditional (psychological) reaction. 



Vygotsky’s Pavlov  

• Conditional reflexes may be formed by 

associations between unconditioned reflex 

activities and [almost] any environmental 

stimuli 

• Reveals that 

– Higher mental processes are of mundane origin 

– Connects evolution and history 
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Pavlov (1930) 

• Lower nervous activity 

– Integrates organs of the organism to a whole 

• Higher nervous activity 

– Connects the organism with its environment  

– Serve the establishment of equilibrium of the 

organism and its external conditions 

– Is manifested in external movements and 

internal secretory processes 
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Pavlov (1930) 

• Unconditional complex reflex activity (instincts, 

tendencies, inclinations)  

– [Dewey: coordinations, not Watson/Meynert: reflex] 

• Regulated by the basal ganglia  

– [Hypothalamus-neuraxis / emotional motor system] 

• Supported by cortical analysis and synthesis of 

information from environmental conditions 

– Differentiation and integration of separate sensory elements 

reveal signals for basic and necessary conditions in the external 

environment. 
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Pavlov: Unconditional reflex activity  

• Adaptation of unconditional reflex activities to 

external conditions allows the animal to  

– Find food where it is 

– Find certain escape from danger  

• Signals change in accordance with fluctuations in 

environment 

• Reflects objective relations between conditions in 

the environment and instincts. 
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Pavlov: Unconditional reflex activity  

• Similar analysis and synthesis of the 

organisms inner world and its organic 

transformations 

– Signals from the skeleto-musculatory system. 

Makes possible the development of movements 

adapted to the external conditions 

– [allostatic adaptation of internal secretory 

activity] 
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Pavlov: Conditional reflex activity  

• Many natural phenomena may serve as signals for 

e.g. food 

– The world changes, new phenomena may be 

encountered that precede the occurrence of food 

– A temporary stable relation between a phenomenon and 

food provides a signal for food behavior 

• Conditional reflex: the organism reacts with 

instinctual behavior to the signaled relation  

• Corresponds to Vygotsky’s “lower mental 

functions” 
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Conditional reflex activity in the world 

Organisms                            Life activities  (Relations)                                        contexts 



Leont’ev (1940) 

• Psyche: reflection of environmental 

conditions 

• What is the origin of the psyche? 

– Cyclic inorganic processes 

– Life – metabolism 

– Specialization of metabolic activity 

– Orienting (reflex) activity 

– Activity regulated by signal information 
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Self-organisation to life 

1. Traditional theory of evolution: 

1. Genetics 

2. Random variations  

3. Selection  

2. Modern theory of evolution: 

1. Spontaneous movement 

2. Random variations 

3. Specific affinities 

4. Spontaneous pattern formation 

5. Selection 

6. Epigenetics – phenotype  

 



Brownian motions 
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Lavenda (1985) 

A scale-free  

self-stirring soup. 



Primordial ”soup” 
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Autocatalytic systems 

• A simple autocatalytic set 

– AB and BA are synthesized from 

two simple monomers, A and B. 

– AB and BA catalyze the reactions, 

that synthesize A’s and B’s to 

dimers, thereby making the network 

autocatalytic.  

– Depending on the supply of “food” 

molecules (A’s and B’s), the set may 

be self-sustaining.  

– Autocatalytic sets may become 

”nodes” in networks of reactions 
Kauffman (1996) 
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Network of connections 

• Crystallization of connected 

networks. 

– Twenty “nodes” (autocatalytic sets) are 

randomly by an increasing number of 

“edges” (chemical reactions).  

– As the ratio of edges to nodes increases 

past a threshold of 0.5, most nodes 

become connected in one giant 

component. 

– When the ratio passes 1.0 closed 

pathways of all lengths begin to 

emerge. 
Kauffman (1996) 



Phase transition  

• Until the ratio of connections 
(edges) to (nodes) pass 0.5 the 
size of the component of 
connected networks grows 
slowly. 

• Beyond the threshold a ”phase 
transition” occurs and a giant 
component emerges  

• In the illustrated example the 
number of connections varied 
from 0 to 600, while the 
number of nodes was fixed at 
400. 
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Kauffman (1996) 
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An autocatalytic set 

• A small autocatalytic set. 

– ”food molecules” (a, b, aa, bb) are 
built up into a self-sustaining 
network of molecules.  

– Reactions are represented by 
points connecting larger polymers 
to their breakdown products.  

– Dotted lines indicate catalysis and  
point from the catalyst to the 
reaction being catalyzed. 

– Enclosure by a membrane isolates 
the autocatalytic set forming 
prokaryotes (appr. 1 billion years) Kauffman (1996) 



From autocatalysis to eukariotes 
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Autocatalytic sets enclosed in 

membranes evolve into prokaryotes and 

by enosymbiosis into eukariotes 

(Unicellular organisms) 
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Unicellular organisms (eukaryotes) 

Eukaryote behavior 

comprise: food intake, 

defense against adverse 

influences and procreation. 

 Eukaryotes have 

differentiated life 

activities but no nervous 

system,  

 Differentiated ”Intentional 

Activities” precede the 

formation of the nervous 

system. 

 Appr. 3.5 billion years  

(DeDuve 1996). 



Unicellular organisms, 

Ciliated cells and 

Sensory receptors 

1) Flagellate Euglena gracilis with motile 

flagellum, ocellus and paraflagellar body 

2) Flagellated cell with micovilli 

3) Cross section of flagellum with 

tubules. 

Photoreceptors of  4) vertebrates, 5) 

molluscs, 6) insects. 

Olfactory cells of 7) vertebrates, 8) 

molluscs, 9) insects. 

Taste cells of 10) vertebrates, 11) 

molluscs, 12) insects. 

Mechanoreceptor cells of  

13) Lateral line organ 

Gravity receptors of 14-15) vertebrates, 

16) ctenophores, 17) annelids, 18) 

gastropods, 19) cephalopods, 20) 

arthropods, 

Auditory cells of 21) vertebrates, 

22) insects. 
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(Vinnikov, 1982, p. 4). 

Euglena 

Flagellated 

cell 

Olfactory 

cells  

Photo-

receptors 

Taste cells  

Mechano-

receptor cells 
Gravity receptors  

Auditory cells  
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Neurally regulated life activities 

• a) Food acquisition: 
food is taken  into the 
”mouth” with tentacles. 

• b) Bevægelse 
(lokomotion): Hydra  
”slår kolbøtter” med 
brug af tentaklerne. 

• Begge adfærdsformer 
indebærer koordinerede 
bevægelser af 
tentaklerne og kroppen. 

(After Swanson 2003). 

Two basic life 
activities of Hydra: 

• a) Food acquisition: 
food is taken  into the 
”mouth” with tentacles. 

• b) Movement 
(locomotion): Hydra  
”somersault” by use of 
tentacles. 

• Begge adfærdsformer 
indebærer koordinerede 
bevægelser af 
tentaklerne og kroppen. 

• a) Food acquisition: 
food is taken  into the 
”mouth” with tentacles. 

• b) Movement 
(locomotion): Hydra  
”somersault” by use of 
tentacles. 

• Both forms of behaviour 
comprise coordinated 
movements of tentacles 
and the body as one 
integrated whole. 
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Simple nervous systems 

Nerve-net of Hydra  Nervous system of 

Flatworm.  

Comprise a ”head-end” of  

segmented strings of nerves. 

Basic plan of the body and nervous 

system of vertebrates. 

The nervous system is here 

differentiated with sensory organs 

and a central “brain” in the head-

end of the spinal column. 

Sensory 

organs and  

Brain 

(After Swanson 2003, p. 22, 31, 43). 



Activities and relations 
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Exteroception, proprioception and 

exproprioception in activity 

Exteroceptive 

loop 
Interoceptive 

loop 
Sensori-

motor 

surface 
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Psychological processes in activity 
The organism continuously receive 

influences from the external environment. 

Incoming (afferent) signals are relayed to 

the brain, together with signals from 

organs of the body.  

Afferent signals provide the background 

for formation of intentions and goals, that 

organize activities via commands to the 

musculature. 

The goals and the efferent commands to 

muscles  are continuously “compared” to 

the actual results of  the activity. 

Differences form the basis for adaptation 

of goals and activities to circumstances. 



Cerebral regulation of motivated 

activities 
• The tonus or state-regulation 

system is located in medial and 
basal structures of the brain. 

• The cognitive system is located 
in lateral fronto-parietal 
associative cortical areas + 
related subcortical appendices. 
(white cortical areas). 

• The sensory-motor system is 
located in the lateral motor and 
sensory analysators + related 
subcortical appendices. (Red 
and blue areas). 

• Cf. Luria (1973), Swanson (2012) 
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Tonus & State 

regulation 

system 

Sensory-motor 

system 

Cognitive 

system 

Goal 

Sensory orientation 

Goal 

Complication and 

technical division 

of activity  

Afferent - efferent 

syntheses 



Anokhins cybernetic model of 

goal directed activities 
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Anokhin addressed problems in Pavlovs theory 

of conditional reflex activity. 

 

Developed the theory of functional systems as the 

neurofysiological basis of activity – explicitly 

related to the psychological theory of activity.  

 

(The english translation leaves out the explicit 

reference to psychology).  

 

The model is a cybernetic system, but its 

functions may be reformulated in terms of self-

organising dynamical systems (synergetics). 

Anokhin, P. K. 

(1898.01.26-1974.03.06) 
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Phase 1: initiation of the behavioural act 

• The synthesis results in the 
formation of an intention to act 
((motive = need + potential 
need-fulfilling object) + internal 
and external conditions). 

• The intention is operationalised 
in a goal image (receptor of 
action) and a program of action. 

• The program of action cause 
activation of appropriate 
systems of local self-organising 
CPG’s and muscular 
commands. 

Anokhin (1969) 

• In the first phase a synthesis of 
all afferent impulses is created 

– OR: orientering reflex 

– EA: external afferentiation 

– M: motive 

– P: previous experience (memory) 

– AA: activating impulse 

– RF: Reticular system. 
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Phase 2: execution of the behavioural act 

• The achieved results are 
“compared” with the goal and 
the program of action.  

• The comparison of results with 
the goal-image reveal whether 
the action is leading in the 
direction of the goal state, or if 
it has already been achieved. 

• The comparison of results with 
the program of action reveal 
whether the motor action is 
sufficiently adapted to the 
conditions of the action. 

 

Anokhin (1969) 

• In the second phase certain real 
world results are produced by 
the motor act.  

• The results of the action possess 
specific sensory attributes that 
are picked up via sensory 
organs (return afferentiation). 
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Phase 3: completion of the behavioural act 

• If the goal has been achieved, 
the functional system is 
dissolved, and initiates a search 
for a new goal of action. 

• If the goal has not been 
achieved the comparison may 
reveal a misadaptation of the 
action to situational conditions, 
resulting in a revision of the 
program of action. 

• If the goal is revealed to be 
unattainable, an orienting 
reaction is triggered and 
initiates a search for a new goal 
of action. 

 

 

Anokhin (1969) 

In the third phase, comparison of 

the results of the action with the 

goal image reveal whether the goal 

has been achieved (the attributes 

of the sensory input corresponds to 

the attributes of the goal-image), or 

whether the goal is unattainable. 
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Synergetics 

• Herman Haken 
• Stuttgart. 

• Laser physics. 

• Synergetics. 

• Wolfgang Tschacher 
• Psychotherapy research at the University 

hospital in Bern 

• Günter Schiepek 
• Donau-Universität Krems und der Universität 

Bamberg 

Pattern formation in 

self-organizing 

systems. 

In psychology. 
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Synergetics  

• Systems encompassing many components 

• Interaction between elements produce macroscopic features  

– Conditions and constraints 

– Control parameters 

• Gradients 

• Change in control parameters 

– Instabilities 

– Phase transitions 

– New order parameters 

• Enslaving element interactions 

• Changed macroscopic system features 

• Circular causality  
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Bénard system 

• Schematic illustration of pattern 
formation in Bénard system. 

• A fluid (e.g. olive oil) is heated 
from below with temperature T2.  

• The temperature on the fluid 
surface is T1. 

• The temperature gradient 
(difference between bottom and 
top of the) ΔT= T2 - T1. 

• Arrows show the pattern of 
convection which emerge when 
the gradient pass beyond a critical 
value. 

Tschacher & Haken 2007 p. 4 

Pattern formation marks a phase 

transition in the system: from 

disorganized to organized. 



Circular causality 

• Order parameter vs 

system elements 

• Interaction between 

elements creates 

order parameter 

• Order parameter 

enslaves system 

elements 
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Transport of heat in Bénard system 

• Schematic illustration of the 
relationship between temperature 
gradient ΔT (x-ais) and heat 
transport (y-axis) in a Bénard 
system. 

• Self-organized pattern formation 
and significantly increased heat 
transport observed when the 
gradient pass value at stippled line 
in middle of x-axis.  

• Similar phenomena are observed 
in many systems (e.g. relationship 
between energy input and output in 
Laser). 

Tschacher & Haken 2007 p. 7 



Secondary circular causality 

• Order parameter vs 

control parameter 

• Control parameter 

drives self-

organization 

• Order parameter 

reduces control 

parameter 
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Effective reduction of the control 

parameter appears as an intentional 

effect of the pattern formation. 
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Psychology  

1. Goal formation by afferent synthesis 

2. Actions as self-organizing pattern 

formation organized by goal gradient 

3. Cognitive and/or emotional dissonance as 

gradient 

4. Gradients in perception 



Actions   

• Goal as gradient (inspired by Lewin’s 

”aufforderungscharakter”) 

• Self-organisation of hierarchies of sensory-

motor regulation ad modum Bernstein 

• Affordance: invitational features of objects 

and situations (Lewin  Gibson) 

• Need – potential satisfaction  motive 

(Lewin  Leont’ev) 
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Anokhin reinterpreted 
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Neural 

processes Motive  

Previous 

experience 

OR RS 

External 

afferentiation 

Intention 

to act 

Reduction of 

goal gradient 
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Somatic to ecological exchanges 

Somatisk  

Flow/form/time 

Neural  

Flow/form/time 

Activity 

Flow/form/time 

Ambient  

sensory arrays  

Flow/form/time 

Ecological 

Flow/form/time 
←

→ 

←

→ 
←

→ 

←

→ 

The neural self-organization 

produce the activity of the 

organism (e.g. locomotion) 

The neural processes are 

determined by metabolic 

processes, and influence these. 

The activities of the organism (e.g. 

locomotion) cause changes of the 

sensory input. 

The patterns of sensory input are 

influenced by events in the environment, 

and regulate the activities of the 

organism. 



Perception- action dynamics 
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δa = ᴪ (a,i) 

 f = β (a) 

 δe = Φ (e,F)  i = λ (e) 

 i = λ (s) 

 δx = Ω (x,r) 

(Warren 2006) 
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Spontaneous pattern formation in 

perception 
• One variant of the Necker 

cube. 

• The figure is bistable, i.e. 

may be perceived in two 

different 3D configurations. 

• The transition between 

perception of the two 

variants are phase 

transitions. 

Tschacher & Haken 2007 p. 5 



5. Discussion  
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Sex  Drugs  

Rockn’Roll  


