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In this paper, my main intention is to show that Popper has been unduly neglected in overall views about the status of psychology as a science and regarding the contentful aspects of psychology. I shall largely ignore Popper’s most debated direct excursions into psychology, i.e. his controversial clams about the scientific status of psychoanalytic claims. Rather, I will attempt to show that both his attitude and his specific claims regarding a selectionist view of the process of knowing are relevant for the most avant-garde present day cognitive trends. Popper’s philosophy should be treated as  most relevant 

The enigmatic Popper

Karl Popper’s legacy towards psychology and cognitive science is at least twofold both regarding his underlying ideology and his inspiration towards factual empirical research. One of them could be called the rigid Popper, the one associated with empiricism and positivism, while the other is the flexible Popper who is against reductionism and always calls for a more complex picture regardingthe place of man in the universe than imagined by monistic positivist trends. Table 1 summarizes these two images. Both are based on real controversies Popper engaged in. 

Table 1. Two rivaling interpretations of Karl Popper 

	Rigid Popper
	Flexible Popper

	Individualism
	Independence of the Social Realm 

	Scientism
	World III

	Mechanical vision of the world 
	Dynamic notions

	Physicalism 
	Darwinian model

	One principle
	Multiple World

	Antihistoricism
	Evolution all over


The first attitude characterizes Popper fighting against hermeneutic trends in the social and human sciences. This is the Popper of the Open Society, the German methodology debate, and the critic of psychoanalytic metapsychology. In this regard he is tough and seems to be physicalistic. However, in the other respect, his adversary is a simple minded physicalism: here, he stands for pluralism and for the many faceted nature of human life, even for interaction (Popper, 1996), and in particular, defends the reality of abstractions (Popper, 1972, 1996).  In both cases, however, Popper remains rationalistic. This feature unites his two partisan faces or identities.  While he is against the advocates of science being at the mercy of politically motivated interests, thus he is against Wissensoziologie, in this respect standing for ‘pure science’, at the same time he unfolds a liberal selectionist view of society. But here again, rationalism is the unifying principle: he is campaigning, at times even rather emotionally, for a society, that due to its structural features, favors science conceived as a competition of ideas, and critical discourse.


Present day psychology, and its outgrowth into cognitive science is also a rather divided domain. There are several divisions in it regarding the preferred approach (machine based versus evolution based functionalism), as well as regarding the architecture of the mind (rules versus connections), and its origins (heredity and learning). Table 2 presents a survey of these dilemmas. I tried to show what would be the relevance of Popper in these debates. Popper’s ‘dialectical’ message for present day psychology and cognitive science   is indicated where relevant.    

Table 2. State of the art of the cognitive enterprise:

Diagnostic dilemmas and Popper’s possible message  

	Traditional view
	Alternatives 
	Popper’s message, if any

	Unified
	Modular


	

	Symbolic
	Subsymbolic                       
	

	Logical, deductive
	Intuitive, experiential 
	Both ways of knowing

	Body independent 
	Body related
	Ambiguous: World III and dualism issues 

	Based on learning
	Innately organized
	Both are error eliminations 

	Propositional
	Analog
	

	Individual
	Social
	Both 

	Modellable                         
	Inexhaustible     
	Open epistemology

	Truth oriented                     
	Directed by desires
	World III + adaptations 

	Automatic, machine like
	Human, meaning oriented
	Meaning part of science 

	Knowledge impenetrable 
	Knowledge penetrable
	Ambiguous: adaptive but truth oriented 


The neglect of Popper in psychology


Popper, neither the „rigid Popper” nor the flexible one outlined in Table 1, has never been a dominant or even a popular metatheory in psychology, not even a would be support for a ‘positivist scientification’ in psychology. To illustrate this neglect, it is sufficient to take a look at representative readers, both from pre-cognitive and cognitive times. The great summarizing volume of the neopositivist-operatinalist-neobehaviorist tradition in the philosophy of science, the volume edited by Marx (1951, 1963) has but one single reference to Popper (1959), and that only in the annotated bibliography provided by the editor. The two volume excellent reader edited by Ned Block (1980) on the philosophy of psychology that still functions as a point of reference for a racionalistic-mentalistic-functionalist philosophy of mind, ignores the name of Popper altogether. David Rosenthal’s (1991) excellent reader in the philosophy of mind with 62 texts or excerpts contains no work by Popper. Lycan’s (1990) similar collection knows about Popper, but has no explicit references to his works. Popper is treated as part of the background knowledge rather than as an explicit part of the trade in connection with the logo „let our hypotheses die rather than our selves”, or “assume a World III to avoid inductionism in science” and the like. Rakover (1990) touches upon Popper but only as a scientist dealing with induction and falsification, without realizing the implications of his evolutionary theory of knowledge. 


The new MIT cognitive science encyclopedia is richer. It has four references to Popper in a volume of 1000 pages. Popper figures in the consciousness and emergentism entry as well as regarding induction and his methodological critic of psychoanalysis. However, his evolutionary epistemology as a general approach figures nowhere (Wilson and Keil, 1999). Recently, some of proponents for a new consciousness regarding the philosophy of their science brought Popper into the center again (Ketellar and Ellis, 2000). This is a new sign: it’s a symptom of the emerging evolutionary metatheory of cognition where Popper has a central place.

   
 I intend to present Popper with an eye on psychology and cognitive science. I regard Popper as someone representing a world view towards psychology that does not recognize any 'higher supernatural forces', while not being reductionistic, and has an interest towards all aspects of human existence in the light of a unified selectionist metatheory that is in harmony with the substantial theories of the biologically dedicated psychologists. He compares human order to 'clouds’ with their dynamic and ever emerging order instead of machine like  'clocks'  (see Of clouds and clocks, in Popper, 1972, pp. 206-255.).  This metatheory is of course an overall worldview and as such can hardly be falsified. In my reading, however, Popper is a tolerant author who would allow himself to have a worldview but as worldviews go he would also acknowledge that this cannot be ‘scientific’ in any 19th century sense. Worldviews can only be scientific to the extent that they look like science; they are similar to science in the structure of their argumentation. 

historical aspects. where does the Popperian view come FROM?


The basic approach to any adaptive system proposed by Popper (1972, pp. 243-245) is outlined in Figure 1. Essential to this image is the cyclic and gradual view of any change, the separation of idea or solution proposal generation, on the hand, and selection on the other. He also postulates the necessity of multiple solution proposals in any given problem space as outlined in Figure 2.  
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Figure 1: The cyclic nature of change by error elimination  
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Figure 2: The multiplicity of proposed solutions (productions) preceding selection
Where does this peculiar evolutionary epistemology come from and what are its contemporary parallels? The personal aspects are familiar from the autobiography of Popper (1976). I would only point out the two intellectual aspects that are related to the kind of academic psychology Popper has become acquainted with. The traditional bottom-up psychology of individual consciousness was challenged at the turn of century from two sides, both in many different forms (see Pléh, 2000). The first skeptic questioning came from the analysis of animal behavior. Interpretations of the naturalistic and Darwinian heritage lead to fierce debates regarding animal teleology. Jacques Loeb (1900, 1912) was arguing for an entirely mechanical conception of life with an emphasis on avoiding all considerations of teleology even in the mental realm. Karl Jennings  (1906), on the other hand, represented the other extreme with his liberal use of the intentional stance in the sense of Dennett (1981, 1987). The divisive issue was whether mind,  together with life should be treated in a mechanical way in order to avoid antropomofism, or mechanization would be more dangerous than anthropomorphism. Popper was much aware of these controversies that show up in his writings even in the sixties.     


The other inspiring intellectual debate for Popper came from considerations regarding the nature of supraindividual – if you like, Platonic – conceptual entities, the issue of, as Nyíri (1980, 1992) put it, of what we see at the 'starlight of nonexistent things'. Should we revert to a psychologistic nominalism, following the positivistic program, or should we assign some reality to abstractions? Many trends and people do represent one of these poles in the early decades of twentieth century, and many do feel the tensions between the two directions. Quite a few among the latter ones come from Central Europe. Valéria Dienes (1914, 1923, see about her Pléh, 1989) the Hungarian polihistor, for example, was at the same time a proponent of functionalist evolutionary psychology and a convinced follower of Bergson.  For Dienes at such an early time two points of reference were Pavlov (in 1914!) with his questioning of the classical psychology of consciousness and an emphasis on bottom-up structuring, and Bergson (1896) who started from the surplus additional value of Ego related efforts, and the thought psychology of the Würzburger Schule as well,  with an emphasis on thought contents going beyond the ego centered nature of the analysis of consciousness. For Dienes as well as for other contemporary integrators like Kostyleff (1911), who also claims for a supplementary role of introspective psychology of thought in the Würzburg style and reflexology it is a central issue whether they were really successful in this integration, or they only provided a list of the new approaches. The importance of these integrative attempts is relevant for our purposes here since Popper was influenced  by such an integrator in Vienna the freshly appointed Karl Bühler. (For the impact of Bühler on Popper, see Millar, 1997 in his biography of Popper.)     


Karl Bühler (1922,1927,1934, 1936, 1990) at the Vienna University Department of Psychology and at the Teacher Training Institute represented some key ideas that were to become crucial in the ideas of Popper.  (For a detailed analysis and evaluation of Bühler’s work see the volumes edited by Eschbach, 1984, 1988).    

  Bühler was trying to overcome the divisions of contemporary psychology. Thus, he belongs to the class of those Central European scholars who are looking for a meaningful unity in their science, while being aware of the divisive naturalistic and spiritualistic trends. 


When someone raises a new topic why does he have to look down scientifically on his neighbor?  In the large house of psychology there is room for everyone; one could direct his spectacles on the skyline of values from the attic, others could at least claim for themselves the basement of psychophysics, while the walls are intended to out he entire enterprise into the causal chain of events.

                 Karl Bühler: Die Krise der Psychologie.
   p. 142.

Some of his ideas important for the intellectual portrayal of Popper were all concentrated on a need for the unity of psychology and on the idea of a sign based theory of human cognition. These can be summarized in the following statements.

· Human behavior is oriented to suprainvidual meanings
· The representational function of human language is the crucial aspect of language
· An evolutionary organization of behavior is postulated

The organizing ideas of Bühler – the idea of species-specific behavior based on gestalt like organizations - were crucial for many followers of Bühler.The personal impact of Bühler is given a vivid portrayal by Kardos (1982), and the entire group of his followers is given an interesting portrayal in the volumes edited by Eschbach (1984, 1988) as well as Nyíri (1980). Table 3 presents the breadth of his impact on twentieth century intellectual life. 

Table 3. Students of Karl Bühler and some of their ideas

	Topic
	Student, follower
	Continued topic

	Gestalten
	Ludwig Kardos, Egon Brunswik
	Constancies, sign theory of perception



	Animal behavior
	Konrad Lorenz, Paul (Harkai) Schiller
	Releasers, behavior evolution

	Language functions
	Popper, Lorenz, Kardos, Jakobson
	 Anthropogenesis, culture, representation

	Selection in development
	Lorenz, Karl Popper, F. Hayek, Harkai
	Selectionist theory of knowledge, competition of ideas


Bühler’s work has two characteristic features that are in harmony with the work of the later development of his students.

The first notable idea is the integration of early ethology into the natural foundations of psychology, his emphasis on a functional biological view, on the organization of behavior rather than simple psychophysiologyThere are no saltations in behavioral development; rather gradualism and the organizing force of selection all over the place characterize it. Bühler postulates three levels of selection. 

For me, in Darwinism the concept of play field seems to be productive. Darwin has basically known only one such play field, while I point to three of them […] These three play fields are:  instinct, habit and intellect (Bühler 1922, VIII.)  

In this framework animal behavior is assumed to be intentional and purposeful. Bühler follows in this regard more the ideas of Jennings (1909) than those of Loeb (1900, 1912). Intentions and signs organize animal behavior as well as human mental life: there is no demarcation line between human mentality and animal mental life. 


Lorenz reports  (eng.. 1966)  how  early comparative psychology and the views of Bühler shaped his views on ethology with its central notions of an evolutionary analysis of behavior, the interpretation of species specific forms of behavior with reference to releasing stimuli and a species specific articulation of the Welt into an Umwelt. This impact shows up in Popper (1963,1972) as well in the form of characteristic cross-references. Not only Bühler himself but Jacob von Uexküll and Konrad Lorenz both become unavoidable references for him. The issue of the proper place of Gestalt principles as principles of a new psychology (we should not forget that Bühler was among the first systematic proponents of a Gestalt based view of organization in perception and mental life, Bühler, 1913, only to return to this at the end of his life, in 1960). Lorenz (1966) certainly showed an impact of the idea of gestalt organization in animal life. However, as he expresses in his posthumously published Russian Manuscript, Lorenz did not become a scientist suffering from some kind of Gestalt preference. When he talks e.g. of the releasing stimuli he emphasizes that they look like Gestalts, but in fact have a more elementary organization.

1. The unity of biological and meaningful elements in human life is the second lasting impact of Bühler. This is easily dismissed as eclecticism. It certainly has a permissive aspect as Bühler himself emphasized in his Crisis of psychology:

If someone surveys the rich empire of psychological research today, one can find useful contributions and converging efforts interesting form all domains.  The distance between the integrated behavior of the amoeba and human scientific thought is certainly impossible to grasp. Still, on the basis of the most modern observations both can come under two common concepts: they are holistically organized and are characterized by meaningful events. 

                 Karl Bühler: Die Krise der Psychologie. 1927 


Intention based, teleological and holistic organization is true of all behaviors, and it creates unity between the work of biology and that of the spirit. In his book on the crisis of psychology and then in his theory of language (Bühler, 1934) this is presented as a detailed theory of three maps of human behavior as well as three functions of language. Human language has by necessity three functions: it has an experiential reference, it is an expression (Ausdruck) it has a relation to other people’s behavior, i.e. it has a directive function  (Appel), and most specifically it represents something, it is a symbol (Darstellung). According to Bühler this tripartiality is characteristic not only of language. It is also a story about the triple aspects of the human condition:  the inner world, behavior, and reference to something external and objective is crucial to all mental life. Bühler speaks in this regard of the general semiotics of behavior  (see of this Pléh, 1984, 1985, 1988).   

Prefigurements of World III: Reality of abstractions  


This second aspect is relevant for Popper not only in his treatment of language functions where he adds the argumentative function as a new proposal but also for the entire conception of the World III. In the formative years of “spiritual organization” as a topic of psychology, and in general the interest in matters pointing beyond experiences emerged in several alternative forms. In the German-speaking world it mainly had two forms. One was the mental science psychology of the Dilthey-Spranger line, that, among his many problems tried to separate the natural and the cultural trends in psychology as criticised by Bühler (1927)  Mental science psychology is not only a value-oriented approach in psychology but also an ostensively non-causal, interpretive science. Popper (1972, pp. 183-190) clearly criticized this ‘understanding’ objectivism. He felt that hermeneuticians while criticizing ‘scientism’, assumed themselves as well a certain unity of science. 


The other approach to objective spirit tries to overcome traditional psychologism by trying to find connections with modern logics initiated by Frege (1889) and represented in the Platonicism of Husserl (1900). In this view, individual mental processes point towards supraindividual mental organizations. One can touch upon this even in the laboratory by emphasizing the non-sensual (unanschauliches) character of thoughts emphasized especially by Bühler (1907, 1908).  Our thoughts, as the leader of the Würzburg school emphasizing a logical approach to psychology pointed out, are always directed towards something beyond itself something objective, to thought structures (Külpe, 1912).

Thought thus can be directed to objects that are of a very different nature from it and become by the fact of being representation pure mental contents, or pure thoughts. Experimental research not only clarified this to be the case [i.e. in the interpretation if the Würzburg group, Cs. P.], but at the same time it showed that represented objects can have different status […], and therefore their relations to thinking might be of a different kind. This should be understood here as a differentiation between concepts and objects, an among these latter ones ideal, real and represented objects.







Külpe, 1912, p. 1088.

  
Bühler (1927, 1934, 1990) in his theory of language wherethe central role is attributed to the descriptive or representative function tries to provide a finer articulation for this world of thought compared to his master, Külpe: this supraindividual intentional world is provided by linguistic meanings. Wettersten (1988) and Musloff (1990) point out how the linguistic analysis provided by Bühler took up the unfinished objectivistic attempts of Külpe, and went beyond a mere demonstration of early Denkpsychologie that thinking cannot be a mere flow of images. Bühler (1922, pp. 359-430) himself shows his affinity to the relationships between Husserl’s logics and Denkpsychologie even in treating the development of thought in children. Holenstein (1973) gives a solid overview of the Frege-Husserl-Külpe line, while Kiesow (1988) even attempts to try how did the objectivistic attempts Külpe through the linguistic theory of Bühler to the World III conception of Popper. There are a few things to be remarked here, however. First, as Kusch (1995) analyzed it very precisely, this entire move towards an objectvicistic-platonistic-logical psychology was taking place over a minefield. That was the debate over psychologism in early twentieth century German psychology. In my view, Bühler was on the one hand in the uneasy position of defending the reality of abstractions in directing human life, and on the other hand, at the same time defending naturalism with a strong Darwinian flavor. And it is my conviction as well that this dual heritage was the legacy and the mission of Popper as well. At some stages of his intellectual carrier he emphasized the objective formations such as World III, while at other stages he stood for a selectionist biological view of knowledge. Usually readers of Popper emphasize that many of these Viennese and psychological topics such as evolutionary epistemology appear relatively late in his oeuvre in a clear public form.  However, they are always assumed as a sort of background. Even his campaigns in political science, e.g., for an Open Society (Popper, 1945) are actually applications of the idea that   systems with a dual organization are superior to single circle feedback loops;  i.e. systems where the sources of novelty and the decisions about their value (adaptation) are independent cycles, without feedback from selection to innovation are more efficient in biology, learning, and social life as well.  



Another aspect is his actual relationship to Denkpsychologie is his doctoral dissertation. As Ter-Hark (in press) points out in his study of Popper’s dissertation, he not only did his PhD under Bühler using the methods of Denkpsychologie, but his entire argumentation shows signs of intellectual indebtedness to Otto Selz (1913, 1922) and Külpe (1922). Ter-Hark (1993, in press) claims that for Popper Selz was a model for a biological, non-dogmatic approach to thought processes. In a way, one of the crucial points of Popper’s unpublished dissertation would be his struggle for non-dogmatic, critical thinking in education, i.e. in socializing thought. Thus, one could claim together with Ter-Hark, that the excursion to Denkpsychologie for Popper was not a total aside: rather it was already raising some of the key issues that showed up in his first work on the philosophy of science published only much later (Popper, 1979). 


Popper followed the path set for him by Selz, Külpe and Bühler in two respects. He rejects the traditional sensualist reductionism of psychology. This shows up in his unended quest, in his autobiography (Popper, 1976) as a triumphant overcoming of the problem of induction in the theory of knowledge. And at the same time, Popper attempts to give a biological interpretation of the mental domain (Wettersten, 1988).  Both the biological attitude and the reference to the realm of thought representations as being active forces in our mental life are characteristic features of Popper’s later epistemology as well, after his classic more formal works (Popper, 1935, 1959). In fact, the reemergence of biological ideas in his social works (Popper, 1945) as well as in his later epistemology do show the deeply rooted nature of the early mental templates and their impact throughout his entire life. 

The process of research and individual cognition 


Be it naïve and up to criticism both from an epistemological and from a philosophy of science point of view, for the psychological relevance of Popper it is crucial how he raised again the affinity between our views on the empirical cognitive processes of the individual knower and scientific knowledge. (See about this in the European context Cassirer, 1951). I will not try to decide whether the parallels assumed by Popper between individual knowledge acquisition, epistemology and theory of science are sound or not: this would involve an excursion into the evaluation of Popper on the large, and I am mainly concerned here about his impact on psychology. 


The reconsideration of Popper in psychology, or the redefinition of the affinity between epistemology and psychology given by him is related to his critic of induction. Modern thought entertained two psychological visions of man: the inductionist view originating at least from Francis Bacon and the deductive tradition going back at least to Descartes.  Either the individual human being is an inductionist learning machine as conceived today by the connectionists whose knowledge like the organization of science itself basically consists of the accumulation of pieces of knowledge (for a treatment of connectionism along these lines see Clark, 1989), or the unfolding of the human mind is driven by ready made structures, knowledge being the development of structures out of other structures. 


We know rather well how simplifying this is with respect to the history of science. A psychologist should know that both processes, bottom up building and top down structuring do exist both in the unfolding of the human kind and in the organization of knowledge. This is trivia for psychologists at least from the time of Piaget (1970) who tries to treat both child development and the development of sciences with his pair of notions assimilation and accommodation. It is an interesting aspect for a historian of ideas that attempts to overcome this duality showed up in early flirtations between psychology and the neopositivistic-operationalistic philosophy of science. Stevens (1939) who was a key figure in bringing European and American neopositivism to bear upon psychology, puts the emphasis on the creative style. Following the metaphor put forward by William James the hard headed empirist 'goats' and the soft headed rationalist 'lambs' should be taken as supplementary empirical and formal (mathematizing) poles that have to be united in creating a new psychology.


Popper follows another route. For him the redefinition of the relationships between epistemology and psychology should not be looked for in the structure or organization of knowledge but in our vision of the modes of knowledge acquisition. There is no knowledge without hypotheses; there is nothing what could be called an innocent eye. All knowledge, in line with his critic of induction, starts from questions. And in this respect he sees an interesting parallel between everyday knowledge processes of ”ordinary beings” and matters of sciences. In Popper’s evolutionary epistemology whatever he says of science and of 'ordinary knowers', of their psychology and biology, are united in a way not unlike at the beginnings of modernity.  Epistemology comes together with a vision of man. Today, however, and this was especially true of Popper, this is not necessarily accompanied by a reductionistic psychologism.


Popper poroposes a 'solution  both for the psychologist and for the historian of science. He postulates an analogy between the biology of knowledge, the psychology of knowledge and scientific creation. In the most programmatic way this was done in a short paper of his that also had some carrier in an introductory psychology reader (Popper, 1970). The issue of induction in science, claims the mature Popper, can be resolved by reminding us that in general there is no uninstructed, empty organism. All acquisition (learning) starts off from a hypothesis. In simple cases the hypotheses are provided by the evolutionary genetic heritage (Popper, 1972, p. 259). In the most complicated cases of modern science, they are provided by scientific tradition, by a 'state of the art'.

 
Popper (1970) contrasts with the doctrine of pure observation, with the Baconian image the image of a well-equipped man who starts off from hypotheses. The real demarcation point according to his advice to students is not to be simply looked for in falsification (this is demarcating feature of elaborate scientific theories), but a peculiar attitude: rather than looking for justifications (that leads to authority in science), we have to be driven by a need to test. Popper gives along this line interesting advice for a real honest scientific writing style. It should not follow the accepted canon (question, hypothesis, experiment, discussion). Rather, it should start off from a characterization of a real problem situation in exposition (recent outlines of a research hypothesis are never of that kind: they are reconstructed hypotheses), and it should discuss at the end how did the matrix of issues changed after our research. The Darwinian inspiration has a methodological message for Popper: it shows the importance of theory. "We do not start form observations but always from problems – either form practical problems or from a theory that has run into difficulties " (Popper, 1972, p. 258). 

SELECTIONIST THOUGHT 

Popper’s view of cognition is not only anti-inductionist and hypothesis centered. But it claims for a certain type of economy on the output end. These were already summarized in Figures 1 and 2. 


In my reading of Popper the single most important general idea of Popper is his selectionist metatheory emerging at the same time from biology and psychology, and the same times shows inspiring parallels with recent developments in psychology. The selectionist view that appears in many areas of intellctual life today postulates two basic building blocks. The first one is  the idea that the origin of organization starts off from a generating system, that creates many varieties in the outset. This is followed by a selection system that applies some filtering criterion to these varieties. 


In his Spencer lectures Popper characterizes the analogy with natural selection in the following way: "the growth of our knowledge is the result of a process closely resembling what Darwin called 'natural selection'; that is the natural selection of hypotheses " (Popper, 1972, p. 261).  And in the dialogue part of the Popper-Eccles book (Popper, 1977, p. 431) he goes on to say: " on the highest and latest level of the process... in fact it uses the same mechanism for elimination, the trial and error procedure, 'fabricating and fitting' that are used on lower levels ".  


 The Viennese origins of this extended usage are clearly shown is his quotations as well as in his metaphors. His favorite quotes in characterizing the role of trials (e.g. Jennings, 1906, see for example Popper, 1972, pp. 24, 183, 245 etc.), and his metaphors e.g. regarding the behavior of the amoeba (ibid. p. 24.)  can all be traced back to Bühler (1922, 1927). In the same way when he moves on to the ideal of a hermeneutic human science, studying Dilthey’s tradition his first move is to remind us again of the complexity and meaning relatedness of the behavior of an amoeba (Popper, 1972, p., 183, Popper, 1996).
These are again commonplaces in Bühler. In my view, the crucial work in this regard is Bühler’s (1922) synthesis of child psychology with its several editions. The three “play fields” emphasized by him, namely instinct, habit and intellect correspond to a modern interpretation of extended Darwinism. Table 2 shows a contemporary interpretation of these views. 

Table 2 Karl Bühler’s (1922) reconstructed view of the three fields of selection 

	 characteristicsPRIVATE 

	     instinct
	      habit
	          intellect

	Pool of selection 
	Individuals   
	Behaviors
	Thoughts 

	Roads to selection 
	Darwinian selection 
	Reinforcement 
	Insight

	Proofs
	Species specific behavior 
	Associations, new combinations 
	Detour, contemplation

	Representative author
	Volkelt, Driesch
	Thorndike
	Köhler

	Organization 
	"Naturplan"
	Associative net
	Mental order




The real feature of a disctinctive value is the issue of what is a Darwin-type selection valid over, thus the first line in Table 2.:  over biological individuals, pieces of behavior or over the world of thoughts. The level of behaviors corresponds to the notion of learning by trials introduced by Thorndike (1898) and already analyzed by him with a Darwinian selectionist terminology, while to the third one the selection of ideas and thoughts, insightful learning described by Köhler (1917) and much analyzed by Bühler.  In the case of habit formation the challenge is not our being but the survival of bodily movements. Popper repeats the conception of Bühler almost in a verbatim way when he expresses at many points that we risk our hypotheses rather than ourselves: "So we can say that the critical or rational method consists in letting our hypotheses die in our stead. It is a case of exosomatic evolution "  (Popper, 1972, p. 248).


Bühler has a way to move over to intellect. He goes on comparing the levels: "If movements themselves become too costly, or it is impossible to execute them, then the field of selection moves over to ideas and thoughts " (Bühler, 1922, p.435). Thence, selection continues on paper, on models, on thought experiments, which is a cheaper solution. Intellect is of a higher level in this economic sense. Though Bühler himself does not talk here of science, his examples  - inventor, poet, scientist  - clearly show how he imagined the actual generalization of the selection principle of all intellectual work.


Popper is aware that Vis a Vis the selection models he makes part of a long series. He is aware of his unique originality here, however. It is not only the fitting of science – and art as well, see Popper, 1972, pp. 253-255 – into this line but a reconstruction of the theory of science where logics and the infamous critical method are 'only' (?) newer tools for error elimination. Popper (e.g. 1962, 1972, 1996) also sees an emergent evolutionary relationship between these levels: they are not only homologues but they are assumed to have a common causal history as well. 


Through the mediation of Popper similar ideas show up in later extend Darwinian approaches as well. The three levels of Bühler roughly correspond to what Dennett (1994, 1996) calls Darwinian, Skinnerian and Popperian creatures.   In fact within the group of Popperian creatures that is characterized by selection of ideas, he differentiates a further                  subgroup: Gregorian creatures after Richard Gregory (1981) the British cognitive scientist. This would correspond to the classical idea of homo faber. Tools themselves would be carriers and shapers of thought. For Dennett (1994) this is the critical way to differentiate sky-hooks from cranes. ‘Skyhooks’ would be supernatural agents that are used to supplement the blind forces of evolution, while ‘cranes’ would correspond to Popperian World III forces. They would allow for humans being influenced by the tools and results of their own culture. This would, however, not extract them from the validity of universal Darwinism. 
           Table 3 Different examples for the generation-selection view 

  (For the last two lines see Osborne, 1965 and Hayek, 1992)

	Domain
	Generation
	Selection

	Darwinian evolution
	Mutations 
	Natural selection

	Learning 
	Trials
	Error elimination 

	Science
	Hypothesis generation 
	Critical discussion 

	Brain storming
	Generation of ideas
	Critical selection 

	Market economy 
	Products
	Invisible hand 


Popper’s position and some conceptual issues in present day selectionist thought 

Popper is his mature writing on evolutionary epistemology was well aware of how important selectionist thought has become for the explanation of behavioral evolution.  When he makes excursions to contemporary biology he realizes that the selectionist view within biology itself has taken an internalist turn.  That is to say the idea of endosomatic cycles of selection emerged.  With a very keen sense for novelty, Popper realizes the important new ideas in this regard in the selectionist reinterpretation of immunology in the work of the Danish immunologist Jerne (1955, 1985). 



It is interesting that later developments in neuroscience extended this into a theory that has even clearer affinities with the issue of behavioral evolution. This is the idea that selection cycles play a key role in the formation of neural circuitry over the individual’s life. This idea know as Neural Darwinism imagines that what was referred to by Popper as the internal selectionist cycle of habit formation has a neural basis (Changeux, 1983, Changeux   and Dehaene, 1989, Edelman, 1987, 1989). Beside the outer cycles of genetic Darwinian evolution, the somatic, internal cycle would select (stabilize) certain cortical neural nets. In detail, this in fact postulates and demonstrates several cycles in the nervous system over the course of individual development, the first cycles being responsible for the setup of the neural net itself, and the second cycle for synaptic tuning that would correspond to certain concepts or ideas. Putting aside the details, the essential point is that the selection agent that was assumed to be error elimination through reinforcement based learning in the traditional habit model, here becomes mainly a perceptual learning cycle based on repetition. 


The selectionist metatheory is actually put into an entire broad framework of possible processes of modification. Gary Cziko (1995) in his classifying attempts for knowledge systems and their acquisition if fact summarizes existing theories into three types, as summarized in Table. 4. In all kinds of knowledge change processes, he claims, one could differentiate between static externalism that he calls providence, where knowledge is predetermined beforehand, before the knowing system gets into interaction with the environment. Before we dismiss it this attitude as being relevant only for a history of ideas approach, we should remember that in many ways representants of the strong innatist group in cognitive science like Fodor (1975,1990) could be interpreted as providentialists. (In fact, Cziko, 1995, p.285 classifies not only Fodor, but 

Even Chomsky to be a providentialist.) 

          Table 4 Different sources of knowledge  (After Cziko, 1995)

	Theory type
	Knowledge source
	Biological example 
	Behavioral example 

	Providential
	External omnipotent
	Creationism 
	Innateness

	Instructions
	Environment
	Lamarckism
	Empiricist learning 

	Selectionist 
	Feedback from trials
	Darwinism 
	Error elimination




Present day theories of system change usually contrast selectionist and instructionst models in a rather systematic way regarding the sources of order as well. Table 5 shows how can we interpret the duality in Cziko’s model as a theory of the birth of order as well.  

          Table 5 Sources of order in the instructionist and selectionist vision 

	Theory type
	Initial stage 
	External agent 
	End stage 

	Instructions 
	No knowledge, chaos 
	Imports knowledge and order
	Order out of chaos 

	Selectionist 
	Preformed or           early multiple solutions 
	Selects and tunes solutions 
	Tuned and selected order: order out of orders 



For most of the history of behavior sciences, instructionism was and still is a more interesting alternative than providence. In instructionism the source of knowledge is the environment, and basically an empty organism is presupposed that is filled with information from outside. Most of traditional empiricist learning theory is instructionist. But even present day alternatives to the innatist models of development like Elman, Bates, Johnson, Karmiloff-Smith, Parisi, and Plunkett (1996), though they do not suppose an empty organism, still consider that the most important inner models are reflections of real world contingencies, as it should go for connectionist models.  Selectionist models in this general sense assume an active organism that creates internal models and the environment selects among these the relevant ones.  The interesting new development during the last two decades was that the selectionist model was extended to the development of behavior as well. The parameter setting approach to language acquisition is a prime example: environment certainly plays a role in language acquisition. It does not create structures ex nihilo, however, but would consolidate the parameters of the system that are activated as options within the system itself; they are evolutionarily given organism-based hypotheses.  Chomsky (1986) and his followers (Mehler and Dupoux, 1986, Changeux and Dehaene, 1989, Piatelli-Palmarini, 1989) are in non-trivial harmony here with the ideas promoted by Popper.


While the instructionist approach to the development of behavior could be portrayed with scheme (1).

(1)  Environment         (          Organism  (        Behavior     

Here the only creative agent is the organism. The selectionist attitude is better portrayed with (2).

(2) Organism  (        Behavior    (    Environment                   

         (_______________________|                                                   

                          Selection

The above scheme is remarkably similar to portrayals given by Popper (e.g. 1972, p. 287) portrayed in (3). These indicate that all knowledge starts off from a problem situation (P1), followed by organism based tentative theories, or solution attempts (TT), to be followed by error elimination (EE) based in the environment, and ending in a change of the problem space (P2) which would be in our case a changed knowledge state. 

(3) P1    (    TT (    EE (  P2     


The relationship between different types of selections is non-trivial regarding culture. As Figure 3  indicates it, following Cziko (1995), there are some rather special types of selectional processes that correspond to the organization of culture, and even education. Most cultural processes would be constructive selection, i.e. selections that produce new entities, and furthermore, most of thse vultural phenomena that are traditionally called learning are cumulative as well: selections do not merely add up, they do also accumulate. The nature of this accumulation and its relation to evolution is a rather controversial issue: it relates to the problem of  the specificity of behavioral evolution. 



Knowledge processes 

                      /               \ 

                    /                    \     

    Instruction
         Selection

(from prevous selection)        /    \

                                              /         \    

                          Nonconstructive      Constructive

                                                                  /  \

                                                                /      \                                

                                                 Single-step      Cumulative

Figure 3: Three types of selection according to Cziko (1995, p.309.) 


Popper himself always emphasized the importanvce of selction.  Organisms endowed with hypotheses, especially with 'hypotheses' of a genetic origin are apt to solve paradoxes of indutionist learnig  theory, not olny inductionism in the theory of science. Chomsky (1968, 1986, 2000) and his followers, like Bickerton (1981, 1983)  discovered the theory of abduction  according to Peirce   as a special kind of acquision mechanism. The growth of our knowledge is an experiential modification of or hypotheses: it is neither a mere deduction, nor a mere induction: it is a setting or tuning of our deductive  systems (theories) with data. 


The indution chapter of the Chomsky-Piaget  debate (Piatelli-Palmarini, 1979) céearly shopws this affinity between Popper and the followers of Chomsky. There are but to mements that separate them. While for Fodor (1975)  and for many of the followers of  Chomsky the list of innate knowledge is rather lenghty (nothing could be acquired if it was not known beforehand). Fodor (2000, p. 5) claim what he calls “local mental processes” to be in their architecture “innately specified”.  Popper would be more cautious in claiming innateness. On the other hand, while the interpretation of innateness acording to Fodor (1975, 2000) one has to claim a predetermined system organized into propositions, or databases. The more cautious Popper  would talk rather of preferences and skills (Popper, 1972, pp. 256-284.) being innately organized, follwing his iodea about hypotheses being the driving force for all change. This would be more in line with more flexible theories of the role of innateness in human develoipment, especially the modulrizatiin theory of Karmiloff-Sith (1992), as well as the learning theory supplemented by innate intial conditions of Elman, Bates, Johnson, Karmiloff-Smith, Parisi, and Plunkett (1996). These differences are routed in attitudes: for Popper, as well as for the   learning oriented theoreticians of development the emphasis is always on the ever changing problem situations of the organims,  while in Chomsky and Fodor on 'knowledge' taken in itself..


With these differences notewithstanding, there is still a nearer affinity between the diveregnt Popperian and Chomskian visions: their prefernce for  selectionst rather than instructionist principles of learning and change. Popper, following Medawar (1961), already in his Spencer lectures in 1961 (!)  pointed out that knowledge of the world is not based on instructions, rather, it is based on challenges, it is evocative. We learn form our mistakes, and the environment does not instruct us. This porocess can, however, emulate instructions (Popper, 1972, p. 266.). 


In his later works, though the most compelling biological works on Neural or Somatic Darwinism are naturally missing as points of reference (Edelman, 1987, Changeux, 1983), Popper tends to entertain a view that would be in loine with a selectionist conception  of learning. Already in his Evolutionary epistemology paper of 1973 (1985) on the basis of early selectionist immunologocal work by Jerne (1955)  Popper emphasizes that experience only selects from repertories that have their sources in other domains. Using a favorite expression of Gombrich  'making comes before matching',  Popper (1985, p. 86) stands for a view where “the active production of new rival structures comes before its exposure to eliminating tests”. 

The special status of behavioral evolution



Not only for psychologists, but for social sciences at large as well, it is crucial to see the more specific status of behavioral selection in universal Darwinism. Popper himself in his Spencer lectures (Popper, 1972) clearly saw the specificity issue here. He even gives  a historical flavor to his argument by saying that “even if Lamarckism  is false, it should be respected by Darwinism as a first approximation to Darwinism” (Popper, 1972, p. 269).  He tries to give a crucial role for the active behavior in evolution. In this way the role of activity gets combined with the issue of the relationship between levels of selection.



Basically, he postulates that there are two aspects of complicated organisms, behaviors with inherent goal setting properties of the organism and changes in executive organs. Changes in the behavioral aims and propensities (the goal aspect) would always precede changes in the executive system. In this process, we have something that “simulates Lamarckism”. In a way, Popper in ths regard  is similar to Piaget (1976): he believes in behavior being a driving force of evolution in animals with complex behaviors.  This attitude,  as Popper (e.g. 1972, 268-269) was aware of it,  is in fact similar to what we refer to as Baldwin-effect  in he history of evolutionary psychology. The effect is named after James Baldwin (1896), an early American evolutionist who was looking for general  mechanisms to speed up evolution without any recourse to  simple Lamarckism. He proposed imitation, trial and error like learning, and feedback through modification of the environment thorough generations as boosting mechanisms for evolution. The last one (the Baldwin effect) means that behavioral changes have an impact on the environment, and therefore have an impact on he likelihood of the survival of some types of mutation. In this way, then, strictly Darwinian mechanisms may emulate Lamarckian effects. 


Popper phrases his preference for behavioral changes being primary  in the following way:
"the evolution of the executive organs  will become directed by that [behavioral]tendeny or aim , and thus [seem to be] 'goal-directed' (Popper, 1972, p.278). A special case alnog this line would be the case of  of behavioral or ethological monsters.Great leaps in the case of executive organs would result in most of the cases in lethal mutatiöns. Behavioral monsters, however, that is behavioral mutants characterized by great leaps could easily be conceived to be able to survive. And this may set up a specific niche selection procedure. "Behavioral novelty leads, if succesful, to the slection of those eoclogical niches which in their turn oparete selctively […] and thus exert a selection pressure in a partly predetermined direction" (Popper, 1972, p. 283.).  In this way in a rigorusly causal way we obtain a system that emulates Lamarck. Interestingly enough, some recent models in   evolutionary theory of behavior and culture, like  Laland, Odling-Smee and  Feldman (2000) also start to claim that niches have a special role in behavioral evolution: they modulate the selection enviroenmnt. Therefore, species with a relatively flexible bahavior may  influence the selection pressure acting upon thesemlves  by selecting certain types of niches. Laland, Odling-Smee and  Feldman (2000) claim  that this type of effect acts as a me chaniss that is commin between simple animal niche effcts such as the impact of nesting on the selection pressures in certain species  to the level of culture like the impact of  human institutions on the selection pressures acting on humans. They also clarified that this special interactions between genetic and cultural evolution can be coinceived in tow directions : not only can niches foster certain types of selctions such as a dimninution of agressivity due to communal living, but they can also reduce selection pressures altogether.


Popper (1996, Chapter 5.) when he talks at meetings of evolutionary psychology clearly saw the relationship between the issue of cultral evolution and his ideas about World III. 

The primacy of generation or selection


In any overall model of selectionist development a crucial issue is whether generating or  error elimination is the most crucial moment. It is noteworthy in this regard that not even mentioning Thorndike (1898) but talking in abundance about acqusition based on  trial and error  , ha is repateadly stuck with the expresion of  'trial and error' itself. He propses to replace it with learning by elimination of error (Popper, 1972). This vision, as well as the entire world view of the critical method would claim for the primacy of selction. In aother places, however, he repaeatedly comes back to the ossue how important it is to have several solution proslas, both fot the idea of Open Society, and for cognition as well.  Regarding science, in contrast to traditional dialectics he claims that he advantage of tirsal and erros method is the production of several hypotheses while dialectoics starts off but form a single idea "the method of trial-and-error is the method of elimination. Its succes depends mainly in three conditions, namely that sufficiently numerous (and ingenious)  theories should be offered, that the theories should be sufficiently varied, and that sufficiently rigorous tests should be made" (Popper, 1963, p. 313.).  Regarding selection in the world of living he points out the importance of the richness of variation provided by life. Thus, variety and selection toherter provide for evolution. This is, of course,  the attitude emphasized by the reconstructions of the Darwninian argumentation itself (Lewontin, 1970).


 Bence (1990,  Chapter 3., especially p. 126) when surveying the debates about Popper’s view of science, points out that for Popper the essential  moments is not the avoidance of mistakes, but the merciless elmination of errors. This vision of human nautre is also rooted in Darwinian theory where the sources of variations (mutation) and adating filters are not related. Similarly, in the world of cognition it would not be good to have crosstalk between generating solutions and evaluating them. The only new moment is that in order to create variations we do not have to face too many rosks since we can make variations in our mind. The late Popper himself clearly saw his theory of sceince as an extension of his general approach to knowedge acquisition as being a process of testing hypotheses. 

 
The mature Popper, as Millar (1997) also points out, withdrew his criticism of Darwin as a world view, and therefore as a non-scientific theory (Popper, 1945) The Spencer lecture (1961) clearly shows the birth of evolutinoary epistemology. The essential moment of Darwin from this moment on is not the proposal of any general laws of evolution but rather the idea that "it is in principle possible to reduce teleology to causation by explaining, in purely physical terms,  the existence of design and purpose in the world " (Popper, 1972, p. 267.).


In Of coulds and clocks (Popper, 1972, pp. 241-242.) Popper even talks of a danger of tautology in Darwinism. Without a separate theory for fittness it would come to suggest that “survivors survive”. His own theory of evolution about efficient control systems thorugh trials and selection (Popper, 1996) would be one attempt in this direction.


It is of some interest that since that time this issue of possible circularity and a foundation for adaptive value have become central to evolutionary theorizing. One aspect is the exaptation-adaptation relation. In this literature, the danger of tautology pointed out by Popper is raised as a critic of the panglossian paradigm: if accoring to our superadatationist strategy increasing fittness would explain everything anyway (everytrhing in the living world would be useful), than the actual nature or character of the world is a proof to its being the most perfect one. The existing varieties of the living would be the best ones, since they survived. Gould and  Lewontin (1979) intorduing this issue in a critical argument, pointed out that this is simlar to claiming that the sprandels of catedrals were formed in order to decorate them m with pasintings. Rather, as Gould and Vrba (1982) proposed, exaptations should be postulkated beside adaptations. Some formations are created not because a séection pressure is directed to them but as side effects of other evolutionary pressure. Lataer on, they can become crucial in the birth of other processes. 


The ratio of adaptations and exaptations became a topic of crucial debates regarding the origin of human language. Chomsky  (1986) is on one of the poles by claiming that the really interesting features of human language do not have a functionalist adaptive explanation. Language is an innate genetically specified system, but as such a byproduct of evolution.  The large camp of the adaptive functionalist engaged in a detailed debate with the paper of Pinker and Bloom (1990, see also Pinker, 1997). The debate around this paper (the paper itself claimed for a functional explanation even of the most extravagant features of human grammar) made it clear that there is no all or non-question here. Rather it is an issue of the ratio of adaptations and exaptations in the birth of specifically human adaptations.


 Recent theories in evolutionary psychology (Barkow, Cosmides and Tooby, 1992, Cosmides et al, 1994, Cosmides and Tooby, 1992) revitalized the strong adaptationist program: they tend to claim that most architectural features of human cognitionm as well as many of the contents as well are the results of specifi selection pressures in an ancestral environment. This view, of course, rasises new debates about the proper vison of the architecture of human cognition. But considerint this would lead us far away from Popper, to the middle of present day cognitive debetaes. 
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