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Evolutionary Psychology and the Selectionist Model of Neural Development:

A Combined Approach
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Abstract:

Evolutionary psychology and the selectionist theories of neural development are usually regarded as two unrelated theories addressing two logically distinct questions. The focus of evolutionary psychology is the phylogeny of the human mind, whereas the selectionist theories of neural development analyse the ontogeny of the mind. This paper will endeavour to combine these two approaches in the explanation of the human mind. Doing so might help in overcoming some of the criticisms of both theories. The first part of the paper mentions three standard objections to evolutionary psychology and then outlines three philosophical problems evolutionary psychology has to offer a solution to. The second part will try to show that an approach combining evolutionary psychology and the selectionist theory of neural development might overcome some of these objections. 
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What is Evolutionary Psychology?

The central claim of evolutionary psychology is that our mental capacities have to be analysed with reference to the environment in which they have evolved (Barkow, Cosmides & Tooby, 1992; Buss, 1994, 1995; Dennett, 1995; Pinker, 1997; Plotkin, 1997; Wright, 1994). Understanding why the human hand functions the way it does undoubtedly implies analysing the environment it has evolved in. The same could be said about mental capacities as well: the examination of the environment of our ancestors might help understand our present emotions or food preferences. 


The most important point that has been made by evolutionary psychologists is that the environment our mental capacities have been adapted to is not necessarily the same as the environment we live in now.
 To quote one of the best known examples: preference for sugar was adaptive in the Pleistocene environment where calorie-rich food was rare. In the present environment, however, the same preference is no longer adaptive, since it is not vital for survival any more (at least in some parts of the world) and it may also lead to obesity and bad teeth.
 Our preference was fixed in the Pleistocene environment and it has not changed since then, but the environment itself has changed. Thus, in analysing a certain mental capacity, the evolutionary environment that has to be taken into consideration is not the present environment but rather the Pleistocene environment to which this mental capacity has been adapted. This environment is usually called the Environment of Evolutionary Adaptedness (EEA), and we do not have any direct evidence of what it looked like, but some of its characteristics can be postulated based on what we know about how our ancestors lived in the Pleistocene era. 

Three Standard Objections to Evolutionary Psychology

Evolutionary psychology has been widely criticised for several reasons (see Fodor 1998 and Gould 1997, for example). The three best known objections are those of innatism, adaptationism, and modularism. I summarise these standard objections briefly before turning to the ones I would like to pose. 


Perhaps the most basic objection to the project of evolutionary psychology is related to one of the oldest topics in the philosophy of mind: the question of innatism.
 Since mental capacities are analysed as being adapted to the Pleistocene environment, it has to be assumed that they are innate: they are genetically coded. Therefore, evolutionary psychology has to put the emphasis on the inborn characteristics of mental capacities rather than on the learned ones. Thus, so the objection goes, it cannot explain the acquired characteristics of our mental capacities. Steven Pinker argued powerfully against this objection claiming that innate and learned properties are not exclusive of each other; furthermore, the more innate apparatus we have, the more efficient our learning can be (Pinker, 1997). I will discuss this point in more detail in Section III and Section V. 

The second objection, that of adaptationism, also refers to an important debate in cognitive science, the adaptationism-exaptationism debate. Adaptationists claim that every evolutionary process is driven by natural selection. Therefore, in evolutionary explanations we have to suppose that every trait that has been formed by evolution is a result of natural selection; in other words, it is adaptive (Dennett, 1995; Dawkins, 1978; Barkow, Cosmides & Tooby, 1992). According to the alternative view, natural selection is the most important but not the only evolutionary mechanism. Some traits, for example, are by-products – or ‘exaptations’ – of adaptive processes.
 These by-products could gain adaptive function later but initially they were not adaptive at all. Evolutionary psychology is often accused of being adaptationist, since they describe mental capacities as adapted to a certain environment (to the Environment of Evolutionary Adaptedness).
 That is, for every mental capacity that is to be explained by evolutionary psychology there has to be an adaptationist story explaining why this mental capacity was adaptive for our ancestors in the Pleistocene environment. Even though the first theorists of evolutionary psychology followed this explanatory scheme, it is not at all necessary for the general approach of evolutionary psychology. Pinker, for example, analyses a number of mental capacities that are not adaptive themselves but they are indeed necessary consequences of other adaptive processes (Pinker, 1997). 

The third standard objection invokes the concept of modularism. Evolutionary psychology is said to imply modularism, that is, the claim that the mind consists of a number of separate modules that are isolated from each other; there is no interaction among them.
 This seems to be a consequence of the methodology of evolutionary psychology, namely, of giving an evolutionary explanation for a certain mental capacity independently from all the other ones. The evolutionary explanation of mating preference, for example, is independent from the evolutionary explanation of colour vision (since different environmental challenges made them possible); therefore, the part of the brain responsible for mating preferences must be independent and isolated from the part of the brain responsible for colour vision. Although some evolutionary psychologists actually make this inference (Murphy & Stich, 2000; Barkowm, Cosmides & Tooby, 1992) it has to be noted that this further step is not necessary and not very plausible either. It is very well possible that two mental capacities evolved independently, as a result of independent environmental effects, but there may still be interactions between the parts of the brain that are responsible for these two capacities (Karmiloff-Smith, 1992). Thus, modularity is not a necessary feature of evolutionary psychology either. 

Philosophical Problems with Evolutionary Psychology: Three New Challenges 

The outlines of these three standard objections are obviously very sketchy and oversimplifying. Instead of examining these critical points, however, I would like to raise three new objections. 

The first one concerns the question of the connection between the levels of explanandum and explanans of evolutionary psychology. The explained phenomena are mental entities: mating preferences, behaviour patterns, whereas the explanation refers to the genome; thus, a biologically plausible explanation has to provide a connection between these two levels of description. 

The second objection is a more general concern about the separation of the genetically coded and the developmental elements in evolutionary explanations. This question is related to one of the standard objections mentioned above, namely, that evolutionary psychology is based on innatist assumptions. We have seen that evolutionary psychology does not necessarily imply that some mental capacities are entirely innate whereas some are entirely learned. As Pinker points out, there is a possibility of a non-innatist version of evolutionary psychology whereby learned characteristics are not necessarily excluded from its explanatory scheme. There are two problems with this proposal. The first is that Pinker does not say much about how this synthesis is supposed to work. The second problem, however, is more important. Even if we accept Pinker’s depiction of mental capacities as partly genetically coded and partly learned, the explanatory scheme of evolutionary psychology can be used only to describe the innate component of a certain mental capacity. Therefore, another theory is needed to explain the role played by learning in this mental capacity. The problem is not only that evolutionary psychologists are not looking for such theories, but also the fact that an evolutionary explanation gained in this way would consist of two distinct parts: the evolutionary psychology story and the developmental one. 

Such an explanatory scheme can be easily questioned from a biological point of view. One of the most influential approaches in recent evolutionary biology, the so called developmental system theory, emphasises that the genetically coded and the developmental part of evolutionary explanations cannot and should not be detached from each other (Griffiths & Grey, 1994; Godfrey-Smith, 2000; Sterelny, Smith & Dickison, 1996). More precisely, they argue against a sharp distinction between ‘genetic’ and ‘environmental’ developmental causes. If their argument is correct, then evolutionary psychology has to integrate the explanation of the ontogeny of mental capacities. And no such account, be it either conceptual or empirical, has been offered so far.
 

The third problem posed here concerns the evolution of the plasticity of the human mind. One of the most important features of the human mind is said to be its plasticity, that is, its ability to survive in various environments. The human mind is coded to survive not only in one specific environment, but in a number of very different environments. This is why humans with more or less identical genetic setups can be present everywhere from the Equator to the North Pole. Thus, the openness to various environmental effects seems to be an important characteristic of the human mind, and it would require evolutionary explanation. Evolutionary psychology, however, cannot give explanation for this, since our adaptation to a specific environment (the Environment of Evolutionary Adaptedness) cannot explain why we are able to survive in various other environments as well. Another kind of explanation is needed. 

In the next sections, I give the outline of a theory that tries to combine evolutionary psychology and selectionist theories of neural development. My claim is that this combined theory can overcome the three objections mentioned here. 

What are the Selectionist Theories of Neural Development?

The central claim of this paper is that the three objections outlined above can be overcome by combining evolutionary psychology with the selectionist theories of neural development. In order to do this, a brief summary of these selectionist theories has to be given. 


According to the selectionist model of neural development, environmental effects select among our neural connections after birth: the connections that are used will survive, whereas the rest will die out (Changeux, 1985; Adams, 1998). We are born with far more neural connections than we would need, and in the course of ontogeny some of these disappear, while others survive. This process itself resembles natural selection in several respects, since the phase of variation is followed by that of selection. I addressed the question of how similar or how different these two processes are elsewhere (Nanay, 2001). For now, it is enough to mention that the selection of neural connections – if analysed in the light of recent evolutionary theories – cannot be explained sufficiently with the help of the model of natural selection (Maynard Smith & Szathmary, 1995; Hull, 2001; Hull, Langman & Glenn, 2001). 


I will not discuss one of the best known approaches among the selectionist theories of neural development, namely, the so-called neural Darwinism. This approach was introduced by Gerald Edelman (Edelman, 1987; Edelman, 1990; Edelman & Tononi, 2000) and its biological plausibility has often been questioned (the most influential criticism was given by Crick (1989)). In Edelman’s theory, environmental effects select, not among single neural connections, but among neurone groups. For simplicity, I will focus on the environmental selection among neural connections and put Edelman’s neurone groups aside. 

The Proposal: Combining Evolutionary Psychology and Selectionist Theories of Neural Development
Selectionist theories of neural development explain the ontogeny of the human mind, whereas, as we have seen, evolutionary psychology explains its phylogeny. Perhaps that is why they tend to ignore each other: there are very few references to evolutionary psychology in the selectionist neural development literature while evolutionary psychology in turn ignores the selectionist view of neural development. What I want to suggest, however, is a combination of these two approaches. Evolutionary psychology is used to explain why we are born with a certain set of neural connections, and selectionist theories serve as explanations of how certain environmental effects select among these neural connections. 

Note that this explanatory scheme uses two different environments to explain our present mental capacities. Firstly, it uses the postulated Pleistocene Environment of Evolutionary Adaptedness (needed by evolutionary psychology), and, secondly, the present environment that modifies the inborn set of neural connections (that is, selects among them). Rough adaptation to the Pleistocene environment is followed by the fine-tuning to the present one. 

Answering the Three New Objections 

My claim is that this combined approach can overcome the three objections to evolutionary psychology I have raised above. First of all, it can explain the plasticity of human mind, since different environmental effects will result in the survival of different sets of neural connections. Therefore, a more or less similar innate genetic setup can adjust to various environments (cf. Deacon, 1997). 

The challenge posed by developmental system theory, that is, the danger of the separation of genetically coded and developmental elements in evolutionary explanations, is more difficult to explain away and it requires some terminological ground-making. 

First of all, two central concepts of the philosophy of biology need to be introduced: replication and interaction. According to David Hull, selection consists of repeated cycles of replication and interaction (Hull et al., 2001; Hull, 1981). He analyses selection conceived traditionally as “heritable variation in fitness” as cycles of a copying process (replication) and the interaction with the environment. I analysed the philosophical significance of the replication/interaction distinction at length elsewhere (Nanay, 2002; Cf. also Godfrey-Smith, 2000; Brandon, 1996). 

In the most standard natural selection case the replicator is the gene, whereas the interactor is the organism itself. The genes are passed on and the organism interacts with the environment in such a way that this interaction causes the replication of genes to be differential. In other words, those genes that are responsible for the development of organisms that are more successful are more likely to replicate. 

The developmental system theorists criticised the replication/interaction distinction, because they thought that according to the standard evolutionary explanation replication gives rise to innate properties, whereas interaction gives rise to acquired properties. According to this view, if we want to get rid of the innate/acquired dichotomy, the replication/interaction distinction also has to go. Their solution is to identify replicator with the entire life circle. (Griffiths & Gray 1994)

The problem developmental system theory poses can be acknowledged without accepting their ultimate solution. I am reluctant to throw away the replication/interaction distinction (see Nanay, 2002), but since every version of evolutionary psychology (even the so called evolutionary developmental psychology approach, see Bjorklund & Pellegrini, 2001) is vulnerable to the objection of developmental system theory, the challenge needs to be answered. I would like to argue that the combined approach can respond to this objection without discarding the replication/interaction distinction. 

At this point it is necessary to examine how the replication/interaction distinction applies to the combined approach. The significant change compared to the standard approaches of evolutionary psychology is that the interaction between the organism and the environment is explained on the neural level: the environmental effects select among our neural connections after birth. 

This, however, means that when analysing a property we do not need to decide whether its explanation needs reference to the replication or the interaction. Every single property must be analysed with reference to both. Everything that is in our mind came into being as a result of the environment’s selection among the initial variety of neural connections. The initial variety of neural connections is genetically coded, that is, its explanation must include the analysis of the replication, whereas the environmental selection of these neural connection is the interaction between the organism and the environment. 

As a result, the distinction between innate and learned characteristics is necessarily blurred. Every mental capacity is innate to some extent, since a set of neural connections (from which the relevant ones will be selected) is given genetically. On the other hand, every mental capacity is learned, to some extent, since the genetically coded set of neural connections undergoes a selective process after birth. Thus, there is a gradual transition between innate and learned mental capacities. 

The third objection is probably even more difficult to answer. The explanandum and the explanans are still on different levels of description. The explained phenomena are behavioural patterns or food preferences, whereas the explanation ends with the selected neural connections. Note, however, that the original problem changes somewhat in the light of the combined approach. Now the two different levels of explanandum and explanans are not those of mental entities and genes, but mental entities and neural connections. This leads us, however, to a familiar problem of philosophy of mind, that is, to the problem of the relationship between mind and brain. 

Answering the Three Standard Objections

Finally, it is important to examine how the combined approach outlined here can face the three standard objections to evolutionary psychology: those of innatism, adaptationism, and modularism. It has been shown that these objections apply to some approaches to evolutionary psychology but not to others. At this point it has to be examined whether the approach presented here is in the former category or not. 

We have seen that in the combined approach the borderline between innate and learned mental properties is not clear-cut; there is a gradual transition between innate and learned characteristics. As we have seen, every mental capacity is innate to some extent, since a set of neural connections (from which the relevant ones will be selected) is given genetically, but at the same time, every mental capacity is learned, to some extent, since the genetically coded set of neural connections undergoes a selective process after birth. Thus, the combined approach is not only not innatist but denies the validity of the classical innate-learned (or nature-nurture) opposition as well. 

The second objection was that some approaches of evolutionary psychology are adaptationist. The objection of adaptationism, however, seems orthogonal to the claims of the combined approach. The claim of standard evolutionary psychology is that the Environment of Evolutionary Adaptedness formed our mental capacities. What follows from the combined approach is that our mental capacities are formed by (1) the Environment of Evolutionary Adaptedness and (2) the present environment. Neither of these shaping processes are necessarily adaptations. It is very well possible to give an evolutionary explanation for the exaptation of a mental ability in this framework. 

Thus, an approach combining evolutionary psychology and the selectionist theories of neural development does not imply adaptationism. This framework is equally suitable for both adaptationist and exaptationist explanations. 

The third objection, namely, that of modularism, is more challenging for the combined approach. We have seen that in the explanatory scheme I am proposing, it is implicitly assumed that a certain neural structure should implement a certain mental capacity. A possible counterargument could be that this assumption sneaks in a basically modularist presupposition, since it requires the spatial identification of those neural connections that are responsible for the implementation of a certain mental capacity. And – the argument would continue – this leads to a methodology that isolates certain encapsulated modules of the brain and examines them independently from the rest of the brain. 

This, however, is not necessarily so, since the assumption that it is worth analysing different mental capacities by examining different neural modules of the brain, does not necessarily imply the claim that the mind is built up from encapsulated modules that are isolated from each other. An interactionist theory must allow for the localisation of certain mental abilities. What interactionists oppose to is the supposition that the mind contains modules among which there are no connections. The combined view implies at least the possibility of the localisation of mental abilities in the brain, but it is neutral to the question of the existence of encapsulated modules.  

Moreover, as Karmiloff-Smith points out, it is very likely that in the course of child development the mind is becoming more and more modular (Karmiloff-Smith 1992). If this is true, the ‘modularisation’ (or compartmentalisation) of children’s mind can be analysed well with the help of the selection of environmental effects among neural connections. Thus, the framework of the combined approach not only allows for either modularism or the negation of it, but it also accommodates a theory that denies the modularism/interactionism distinction. 

In conclusion, I would like to note that the argument presented here is just the skeleton of the approach that would try to combine evolutionary psychology and the selectionist theories of neural development. A great deal of empirical research has to be done in order to arrive at a detailed unified theory that includes both the phylogeny and the ontogeny of the human mind in one conceptual framework. 
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� This is one of the most significant differences between sociobiology and evolutionary psychology. Cf. Wilson, 1975; Lumsden & Wilson, 1981; Wilson, 1978. For critical overviews see for example: Kitcher, 1984; Lewontin, Rose & Kamin, 1982. 


� This famous example was given by David Buss. See Buss, 1995. 


� The question goes back to Descartes and Locke, but it is present in the recent cognitive science literature as well. See Elman et al., 1996, for example. 


� Gould & Vrba, 1982; Gould, 1996, 1997; Gould & Lewontin, 1979. In evolutionary biology, the introduction of the concept of exaptation was preceded by a somewhat similar debate on preadaptation. See Gould (1996), Dennett (1995). The question of adaptation in the case of the human mind is discussed by Pinker (1997) and Plotkin (1997).


� The most important criticism on the adaptationist assumptions of evolutionary psychology was given by Gould 1997.


� On modularism in general see Fodor (1983), Mithen (1996), Karmiloff-Smith (1992).


� The so called evolutionary developmental psychology approach is no exception from this (see Bjorklund & Pellegrini, 2001; Geary & Bjorklund, 2000; and Buss, 1999). 





