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INTRODUCTION 

Few problems linger as maliciously as the relation of the biological and 
cultural sciences to the explanation of behavior. The problems of “nature 
versus nurture,” of Naturw‘ssenschaften versus Geistew’ssenschaften, indeed, of 
“freedom versus determinism” seem at once embroiled and perhaps for that 
reason, ultimately irresolvable. No one denies, of course, that humans are bio- 
social “products” and that both biology and culture are “relevant” to under- 
standing what we are and what we do, both as a species and as individual 
persons. Unfortunately, such concessions are most often uninteresting.’ No 
one, e.g., will deny that human brains have something to do with cognition and 
that human brains are the products of a long evolutionary history. Nor will it 
be denied that cognition is language-dependent and that language is, of all 
things, quintessentially cultural. The problem is to say exactly how this bears 
on our understanding of human cognition. 

There is, of course, no lack of “solutions” to these problems, and the effort 
which follows lays no claim to originality. On the other hand, it may be time, 
especially given some important recent developments in our understanding of 
science, to rearticulate both the issues and the responses. I set out first two senses 
of reduction. Then, with special reference to recent work in biology and then to 
recent realist philosophy of science, I sketch a transactional and epigenetic 
view of human development. The implications of this are discussed by 
clarifying plausible senses of “genetic determinism” and correlatively, 
“cultural determinism.” My effort here is to set out as clearly as possible the 
plausible limits of these conceptions and thus to resolve a seemingly intractable 
debate. This debate is not unconnected to our notions of explanation. In the 
next part, I try to show that reductionist approaches are implicit in a much 
taken-for-granted mode of explanation in the human sciences, explanation via 
appeal to probabilistic generalizations. Three implications of all this are then 
developed, the last being the problem of explaining the acts of persons. 

TWO SENSES OF “REDUCTION” 

“Reduction” (“reductionism,” etc.) is a term which is hard to nail down. Not 
only does it have several senses, but writers disagree in their characterizations 
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of most of these senses. I discuss two meanings in what follows.2 The first, 
“theory reduction” is clear. It is also much discussed in recent philosophy of 
science literature. Reduction of theory is the derivation of the principles (laws) 
of one theory from the principles of another, usually but not necessarily a 
theory at  a more “basic” level. The stock example is the reduction of classical 
thermodynamics from statistical mechanics. There are problems with this 
notion of reduction, to be mentioned momentarily, but as well, this relatively 
clear sense of reduction is often conflated with a second and far less clear 
sense. “Reduction” in this second sense is not much discussed and when used, it 
is used most often as a term of abuse. There are reductionists in sense two, but 
nobody admits to it. Perhaps they are unclear of what they are being accused. 
This second sense may be briefly characterized as follows: It is possible to dis- 
cover explanatory and predictive principles for various outcomes at more basic 
or elementary levels of nature. This idea is far more radical than the idea of 
theory reduction, but it may not be easy to see this. Perhaps its radical nature 
explains why no one admits to being a reductionist in this sense. It will be useful 
to contrast these two notions of reduction so as to see more clearly what they 
imply. I can begin by noticing the most critical problem in achieving a 
reduction of theory. 

In order to reduce one theory to another, one must achieve at least a partial 
translation between key terms in the two theories, e.g., the identification of 

temperature” with “mean kinetic energy of molecules,” or in the very 
problematic case of the reduction of Mendelian genetics from molecular 
genetics, the identification of “gene” with some specifiable segment of DNA, 
RNA, and of predicate terms like “dominance” with molecular mechanisms of 
such and such a sort. Translatability between the theories is, of course, an 
essential formal condition of deduction, but there are other conditions, formal 
and substantive, which must be met and need not be mentioned here. What 
needs to be noticed is this: 

First, reduction of theory requires two well-established theories which could 
conceivably stand in the requisite relation. There are no theories in the human 
sciences, including psychology, which are plausible candidates for reduction. 
As I suggest, inquirers in neuroanatomy, neurophysiology, and neuro- 
psychology are not engaged in efforts at theory reduction. 

Second, this sort of reduction, if successful, is not committed to the idea that 
events identified in the language of the reduced theory can be explained solely in 
terms of the reducing theory. I t  holds only that the principles of the reduced 
theory are to be explained in the sense of being derivable from the reducing 
theory. The picture here is one of Chinese boxes as follows: 

Unexplained explainers (e.g., molecular genetics) 
Explained explainers (e.g., Mendelian genetics) 
Explained non-explainers (e.g., some albino mouse) 

“ 
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Third, and related to the foregoing, a successful reduction does not make the 
properties denoted by the terms of the reduced theory any less real. Gasses do not 
cease to have a temperature because temperature is a consequence of the 
statistical regularities of the aggregated behavior of molecules. 

Finally, the very idea of theory-reduction may be methodologically useless, 
even counter-productive. Like most of the philosophy of science of the hey-day 
of logical empiricism, it represents a logical reconstruction of ajnis tud science 
not counsel toward discovery. As Hull writes regarding the relation between 
Mendelian genetics and molecular genetics, “at the very least, the formal 
relations between these two theories are so complex and the reconstructions 
necessary for any detailed derivations so massive that the efforts to reduce 
Mendelian genetics to molecular genetics seems hardly worth the effort” 
(Hull, p. 44). He concludes that “no one is currently engaged in producing 
such a derivation, and there seems no good reason to do so” (my emphasis). But 
indeed, “according to the logical empiricist analysis of reduction, this is 
precisely what they should be doing” (hid.). 

What, then, of the second sense of reduction, the idea that it is possible to 
discover explanatory and predictive principles for various outcomes at  more 
basic or elementary levels of nature. 

In contrast to the first sense, reductionism in this second sense does not 
presuppose that there are two theories where the more “basic” explains, 
through derivation, the less basic. I t  does not limit itself to trying to explain 
laws (or principles) but seeks to explain traits, dispositions or events as con- 
sequences of the deep principles it discovers. Finally, insofar as it denies that 
putatively causal properties at  the less basic level are essential to the 
explanation it denies them causal (explanatory) reality. 

I t  might be preferable in some ways to refer to this thesis as “eliminationism” 
instead of “reductionism,” since as shall be clearer subsequently, the thesis 
holds in effect that what is to be explained is adequately explained by appeal to 
causally relevant mechanisms at one level of discourse. I t  thus eliminates other 
mechanisms at  other levels as nonsignificant for the purpose at  hand. This 
usually takes the form of appeal to “lower” or “more basic” causes, e.g., 
genetic as against neurophysiological, neurophysiological as against 
psychological, etc. Hence, “reductionism.” 

Thus, sociobiological arguments that e.g., dominance or aggressive behavior 
in humans is “determined” by genetic “prbgrams” deriving from our 
evolutionary history are reductionist in this sense. So too are arguments that 
e.g., we can explain what a person does by appeal to knowledge of their brain 
states and processes. But one need not move to a “lower level” to be 
reductionist (eliminationist) in my sense. One might argue, as does Skinner, 
that there are elementary principles of explanation such that we can explain 
behavior without recourse to “mental way stations”, that e.g., principles of 
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operant conditioning fully suffice for a “science of behavior.” Similarly, 
psychoanalytic explanations are reductionist insofar as they explain some piece 
of aberrant behavior as exclusively the result of psychoanalytic mechanisms. 
None of these views need to deny that actions are mediated or are influenced by 
what persons think and believe, or as with psychoanalytic accounts, by what is 
happening in the central nervous system or in the agent’s consciousness. 
Skinnerian, neurophysiological, sociobiological or psychoanalytic accounts of 
behavior do not deny that people are conscious, that they have motives, beliefs, 
etc. The point is that for such accounts, one need not appeal to these to explain 
the behavior, and that in this sense, these (and other factors) are causally 
irrelevant or a t  least inconsequential. 

These programs are attractive for a variety of reasons, but not least because 
they seem to put into practice the ideas of real science. It is not possible here to 
review the many issues involved, but one must be singled out. I t  is widely held 
that science aims at  discovering explanatory principles (laws) and that as 
regards the human sciences, we cannot expect these laws to be invariant. 
Moreover, all such principles have implicit ceteris paribus clauses. Evidently, 
there are deep principles which would seem to be explanatory. For example, a 
political scientist, Denise Baer, has argued that “if testosterone causes sexual 
and aggressive behavior, it should do so in both men and women” and she 
reports that “results of several studies do indicate such a relationship.” It may 
not seem unreasonable, accordingly, to explain relative aggressiveness by 
appeal to differential hormones and thus to predict that with some probability 
a male will tend toward greater aggressiveness than a female.3 

The example suggests another reason for the attractiveness of reductionisms. 
Reductionisms see something which is true, viz., that the causes of manifest 
phenomena need not be apparent; they may well be at  deeper levels and be 
overlooked by ordinary experience and by theories which restrict themselves to 
what seems more directly relevant. In what follows I try to show the sense in 
which this is truet but for the moment it will be well to notice how this idea 
joins with the received ideas about explanation. Taken together, it is easy for 
reductionist accounts to be vague about what they are claiming. E.g., the 
sociobiologist Richard Dawkins writes : 

I am trying to build up the idea that animal behavior, altruistic or selfish, is under the 
control of the genes in only an indirect, but still powerful sense. By dictating the way 
survival machines and their nervous sytems are built, genes exert ultimate power over 
behavior. But the moment-to-moment decisions about what to do next are taken by the 
nervous system. Genes are the primary policy-makers . . .4 

Now Dawkins is clearly reductionist in my sense in that he does hold that 
“moment-to-moment decisions about what to do next are taken by the nervous 
sytem”-as if the conscious content of the organism is irrelevant. But his genetic 
determinism is unclear. What is the force of “genes exert ultimate power over 
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behavior?” There is a hivial sense in which this is true and another in which it is 
certainly false-as I shall try to show. Similarly as regards the claim about 
behavior being “under the control” of the genes. His last sentence suggests my 
point about explanation. “Genes are the primary policy makers” implies that 
genes determine a specifiable (and predictable) range of behavior or type of 
behavior (U.S. foreign policy seeks hegemony in the hemisphere and will use 
military might only as a last resort). But the “executive” character of the 
central nervous system allows for specifit responses under that policy, given the 
particular circumstances. Nevertheless, a consistent reductionism in this sense 
is a form of madness. Seeing why shows also the meaning and implications of 
a transactional approach. 

REDUCTION, TRANSACTION AND STRATIFICATION 

If we look at a person from the point of view of biology (including bio- 
chemistry), we can speak of an organism which is an ordered complex of 
orderly complex systems. Roughly, biochemistry starts from the level of atoms 
and molecules and works “upward” (the metaphor of “levels” is convenient, 
but of course, it is only a metaphor) through larger and more complex 
molecules (“macromolecules”) to the complicated systems which we normally 
identify as biological, to organelles, cells, tissues, organs and finally to the 
organism itself. 

Some of these discriminations allow for an abstracted analysis in which 
processes at higher or lower levels are pushed to the background. One biologist 
may be concerned with the interrelations of the gross anatomical features, 
where the organs, nervous system, etc., are the constituents of an interacting 
system. Another may be concerned with cells and the analysis is indifferent to 
species or even to the macrosystems which cells constitute. Still another may 
treat a whole ecosystem as the relevant system for inquiry. 

As Hull says, these “levels” are not givens, but emerge as inquiry proceeds 
and, as he perceptively remarks, “no one questions the fact that all these 
phenomena are part of one and the same reality.” Yet, he continues, “it is one 
thing to recognize this Eact and quite another to construct scientific theories 
that reflect this presumed unity” (p. 13 I ) . On the one hand, no scientific theory 
talks about everything in all its detail and all scientific theories imbed an 
ontology: They tell us what the world “contains,” atoms and molecules, cells 
and mammals. On the other hand, the abstractive interrogation which has 
propelled modern science proceeds unevenly so that while we have many 
theories about the various “parts” it is by no means clear how, or even that, 
these can be conjoined to reflect the presumed unity. As Hull notes, “instead, 
considerable contingency exists between the phenomena at  these various levels 
as they are now analyzed-and in some cases the analyses are even in- 
compatible” (p. 134.)5 
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Moreover, while it is sometimes convenient to speak of the “building blocks” 
of nature or of life, the metaphor is misleading insofar as i t  leads us to imagine 
that the “parts” are discrete, ideally isolable and unessentially related.6 On 
this conception, “whole/part” relations are additive or conjunctive. But this 
view betrays the obvious. First, independence (isolation) is relative : Not only 
is “thing” and “environment” continually in transaction, but “environment” 
is relative to our interests as regards the “thing” in question. Second, every- 
thing stands in countless and non-uniform relations. Finally, there could be no 
“unities” (“ordered complexes,” “wholes,” “systems”) unless some of the 
relations were more than accidental, that is, unless some interactions were 
relatively “bounded” and some processes occurring within those “bounds” 
dominated what was occurring.’ 

We can look at this from the “bottom/up” or from the “top{down.” 
Processes occurring at  any level may have as the outcome of their causal 
transactions ordered complexes at the next higher level, where these then have 
properties not predicable of lower-level configurations. These in turn become 
causally relevant in transactions at the next higher level and so upward in the 
ascent. E.g., cells have very different properties than the molecules which con- 
stitute them and cells function in organs in determinate and specifiable ways. 
So, brains have different properties than nerve cells, But looked at from the 
top/down, properties of the ordered complexes may have effects on the com- 
ponents, so that one must be reminded of whole/part transactions. The 
problem in that case becomes one of discovering how the components 
“co-operate” so as to establish and preserve the definite patterns and properties 
of the “whole.” 

Sometimes, as the foregoing may suggest, the configurational properties 
which are realized are those which our naive experience singles out as 
“fundamental” and give us distinctions between the living and non-living, the 
sentient and the insentient, the minded and unminded.* However, there is no 
reason to hypostatize “life” or “mind” here. Neither are any more “things” 
than are gravity or magnetism. Nor on the other hand, is there reason to deny 
that these real properties have real effects in the continuous transaction which 
seems to be the way of the universe. 

We can move closer to where I want to go and perhaps illustrate this at the 
same time. Thus, it is clear that the haploid nature of the sex cells allows us to 
explain how individuals of two sexes contribute to the reproduction of a 
member of their kind. Although it is convenient, for historical reasons, to refer 
to the bearers of hereditary materials as “genes” and to think of genes as 
segments of chromosomes arranged like beads on a string, it is probably not 
meaningful to say that genes can be (even) theoretically individuated as units. 
That is, what are called genes in Mendelian theory (and transmission genetics) 
does not have any adequate molecular a n a l ~ g u e . ~  Yet today we believe that it 
is the DNA molecule, distributed in the bodies of millions of cells, which in 
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virtue of its structure, possesses the so-called “genetic code.” Moreover, not 
only is it certainly false that there is a one-to-one correspondence between 
“genes” and phenotypically defined traits (brown hair e.g.,) we believe also 
that this is because the so-called “control” which DNA exercises in the building 
of an organism is both partial and extraordinarily indirect. Viewed from the 
“topldown,” the genome “is, and always has been a captive of an ordered 
environment” and as Weiss says, “while the genome contributes to the specific 
propertiesof that environment in mutual interactions with it during the whole 
course of embryogenesis, it is only by virtue of the primodial frame of 
organization of the cytoplasm of an egg that an individual can maintain from 
the very start the unity of overall design. . .” On the other hand, the effects of 
the micro-processes at  the molecular level are mediated not only at  the cellular 
level but by mediations in a wider environment, an environment which 
ultimately extends to the far reaches of the Universe ! As Weiss writes, “in this 
incessant interplay, the latitude for epigenetic vagaries of the component 
elements on all levels. . . is immense.”” Indeed, while the transfer of order 
from DNA to RNA to protein is fundamental to the building (and maintaining 
of a body) and is “well attested,” we cannot get beyond “a bag of molecular 
units milling around in thermal agitation” unless we appeal to “a conservative 
systems principle,” “the fact that the top-level operations of the organism . . . 
are neither structurally nor functionally referable to direct liaison with the 
processes at  the molecular level in a steady continuous gradation, but are 
relayed step-wise from higher levels of determinacy through intermediate 
layers of greater freedom or variance to next lower levels of again more 
rigorously ascertainable determinacy. . .” Put crudely, this means that there is 
an enormous information gap between what goes on at  the lowest levels of a 
functioning organism and the properties and capacities of an intact organism. 

One example may more fully suggest the point: The human brain is con- 
stituted of about 10” cells and about 10‘’ (1,000,000,000,000,000) macro- 
molecules. Each nerve cell receives an average of lo4 connections and within a 
given nerve cell, the macro-molecular contingent is renewed about lo4 times 
during a lifetime. Moreover, the brain loses about lo3 cells per day at  random 
so that in a lifetime, 10” cross-linkages are flatly expunged. Yet, as Weiss 
concludes, “despite that ceaseless change of detail in that vast population of 
elements, our basic patterns of behavior, our memories, our sense of integral 
existence as an individual, have retained throughout their unitary continuity 
of pattern.” 

The picture, however, is hardly yet complete. I began with the idea of a 
person, but persons are quite appropriately conceived as culturally emergent in 
exactly the sense that they have capacities (properties) predicable of them only 
in virtue of the causal outcomes of the development of their biological com- 
plexity in a son’af environment. This means that humans have minds (are 
minded) only insofar as their distinctive human powers, powers which are 



338 Peter T. Manicm 

enabled in virtue of the sorts of brains they have, are realized in society. This 
extraordinary transaction, “socialization,” involves of course the learning of 
an already existing language-with all that this implies, and it involves the 
complicated causal influences of a continually changing social structure whose 
changing reality is itself the product of the countless acts of millions of 
conscious actors. l 1  

THE IMPLICATIONS OF EPIGENESIS AND TRANSACTION 

In an interesting paper (cited earlier) in which he discussed the biopolitics of 
sex and gender, Glendon Schubert offered one crisp sentence which seems to 
summarize the foregoing. I t  will provide a useful point of departure for 
what follows : 

The position taken here is that the only standpoint consistent with contemporary 
research in the field of the biology of sex differences is one that is transactional and 
epigenetic: that very little of human differences and similarities is to be explained either 
as genetically dctcrmined or as culturally determined; almost all will be found to involve 
reciprocal effects, developmentally (from conception onwards), of genotype through 
phenotype in relation to environment-and vice versa . . . (p. 6 ) .  

I think that this is absolutely correct, but we need to see the full force of it. 
What might it mean to say that F-ness (some difference or trait, etc.) is 
genetically determined? There is one sense which must be rejected, since it 
trivializes the argument. If one means that a sufficient causal condition for 
being F (having F-ness) is the arrangement ofgenes (concedingfor the moment 
the usefulness of characterizing a gene as a unit of hereditary material small 
enough to last “enough generations to serve as a unit of natural selection” 
(Dawkins, p. 30)), then nothing is genetically determined and there is no 
argument. But this is not because “genes” are not causally effacious in bringing 
about F-ness. Of course they are. Rather, it is because, as I have indicated, 
genes never function in isolation. Put positively, F-ness is always a complex 
outcome of mediations within and without the genome. But this doesn’t mean 
simply that “genes” need bodies and that bodies need “environments”. It 
means a great deal more. Unfortunately, what it means is not fully 
appreciated. 

It means, for example, that it is simply false to say (as some textbooks do) 
that “heredity sets the limits but environment determines the extent of 
development within those limits.”’2 The problem is exactly that there is no 
specifiable ‘‘limit’’ independently of some particular transaction with some 
particular environment, that differences in the “environment” make for 
differences in the limits. It means as well that no general statement can be 
made about theproportion of causation which can be attributed to heredity and 
theproportion which can be attributed to environment in the development of an 
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individual or to differences that might be measured in a population. The 
conjunctive metaphor is false : “genetic” factors and “environmental” factors 
are proportionally indGtenninate since they are not additive, independent and inter- 
acting in the manner ofvectors offorce. It means, to put the matter crudely, that 
the effort to specify genetic “limits” independently of “environment” or to 
isolate the causal contribution of a factor in ontogeny is not merely difficult in 
practice; it is meaningless. 

What is needed, but what cannot in general be provided, is what is called 
“the norm of reaction.” This is best illustrated. If we take a genotype, e.g., 
seeds replicated by inbreeding or cloning and place them in various controlled 
environments, it is possible to establish a rough table of correspondence 
between phenotype on the one hand, and genotype-environmental com- 
binations on the other. These results, neverpredictable in advance, give the “norm 
of reaction” of that genotype, its “range of reaction” to environmental vari- 
ations. However, as regards most genotypes (and surely all human genotypes) 
not only is there no way to discriminate all the possibly relevant environmental 
variations and thus norms of reaction, but as well, there is the problem of 
genotypic individuality. Hence, we must expect norms of reaction to show 
uniqueness. 

In light of these considerations, one might like to stop at  this point, dismiss 
the entire “nurture/naturecontroversy as misconceived-which it is-and argue 
that most “explanations” of human difference and of human behavior have 
foundered hopelessly on the elementary misunderstanding that one can 
“factor” out the proportional causal components which complexly and 
dynamically give rise to our human “nature” and to our human 
indi~iduality.’~ But this will not be satisfactory. Surely it will be held that 
common experience shows that some things at  least are biologically determined 
and that some things at least are culturally determined, and that in between, 
it is absolutely essential that we try to determine what are the “limits” of 
variation. Surely, one cannot make a silk purse out of a cow’s ear. 

As Gould has noted in a very much related context, in one sense, though not 
the most significant sense by any means, “the debate between sociobiologists 
and their critics is an argument about the breadth of ranges. For socio- 
biologists, ranges are narrow enough to program a specific behavior as the 
predictable result of possessing certain genes. Critics argue that the ranges 
permitted by these genetic factors are wide enough to include all behaviors that 
socio-biologists atomize into distinct traits coded by separate genes” ( The 
Mismeanrre OfMan,  p. 329). Gould is doubly correct in this. This is not a 
“smooth continuum” at all. Rather, at issue are two different theories about 
“the biological nature of human behavior.” “The sociobiologists have made a 
fundamental mistake in categories. They are seeking the genetic basis of 
human behavior at the wrong level” (ibid., my emphasis). 

In order to bring this out, it may be helpful to make the effort to catch a 
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plausible sense for the expression, “genetically determined,” and to see how far 
one can go with it. Let me emphasize, from what we know about organisms 
(and the world), no trait is, strictly speaking genetically determined. But there 
is a weakened sense in which the term has a use. 

Let us say that F-ness (some trait or difference true of humans) is 
genetically determined only if in becoming F, the developing conceptus under- 
goes a characteristic human development such that it is substantially irrelevant 
where or when that process occurs. Of course, to repeat myself, there is no 
“characteristic human development” since not only are human environments 
at  both the macro and micro levels all dtffient, but they change, and sometimes 
very rapidly. Nevertheless, the idea seems familiar enough. What is intended, 
to be more precise, has three aspects. First, I want to put aside all the biological 
questions regarding how DNA, the “genetic code,” etc., gives rise to traits 
through the genotype to the phenotype. Second, I want (at least for the 
moment) to rule out environmental “accidents,” e.g., thalidomide babies. 
Third, and most crucially, I want to acknowledge that humans need a human 
environment in order to develop, but to try to make the social and cultural 
differences, again at both the macro and micro levels, idcally irrelevant. 

Are there then traits which are, in this weakened sense, “genetically 
determined?” Ofcourse, there are. Human-ness is one of them. There will be a 
temptation to say that this is uninteresting. But it is not all uninteresting from 
the point of view of evolutionary biology, which after all, is at  least about 
understanding how it is that birds differ from fish, how this comes to be this way 
and what are the mechanisms by which it occurred. Of course, human-ness is 
an abstraction and whether saying that i t  is genetically determined, is 
interesting from the point of view of the human sciences is another matter. 

Ifwe accept that human-ness is genetically determined (in the special sense) 
we can include a host of capacities and traits which we have in virtue of our 
human anatomy and physiology, e.g., the capacity to stand erectly and move 
on two legs, to speak and to live socially. Such capacities, we should note, are 
both enabling and constraining. We can walk, we cannot fly; in order to 
survive, we must nurture our young and cooperate. These capacities (and 
others which might be added) are summarized under the heading of “human 
nature,” since ex hypothesis, all humans have them simply in virtue of being 
human. 

But there are a host of dzferences which are genetically determined. Sexual 
dimorphism would seem to be one. I say “would seem” here because while 
Dawkins, e.g., insists that an individual is “either definitely male or female” 
(Selfish Gene, p. 34), it has been suggested that this might not be so. The reasons 
show that even from within biology the idea of a characteristic human 
development is not innocent. Thus, the presence of a Y-chromosome would 
seem to be necessary for the development of a male since this is a crucial causal 
factor in the production of male testes which in turn secrete androgens that 

14 
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virilize the developing organism. Moreover, it has been speculated that 
appropriate amounts of androgen be present at  appropriate times, otherwise 
“feminization” may result. The possibility, then of “a set ofpairs ofintersecting 
variables” instead of a sexual dichotomy is not at  all implausible.’ But this is 
not a question which needs to be pursued here. However we eventually come 
down on the question of sexual dimorphism, we can say that a person’s sex is 
biologically determined in the weakened sense. 

Other genetically determined differences include those manifest traits which 
mark family resemblances, facial features, coloration, body-type, etc. Some of 
these (or these when taken together) allow us to distinguish larger groupings of 
people, so that “family” gets extended to “people” and to “race.’’l6 But in 
addition to those more or less evident differences between persons and groups 
of persons, we must inciude as well the not so immediately evident possible 
differences which fall under various biological descriptions, e.g., blood type, a 
host of those related to sex, e.g., levels of testosterone, other biological 
differences of especial importance, differences in the brains and central 
nervous systems of individuals, groups or sexes. Viewed from a strictly neuro- 
physiological point of view, there will be differences. Whether these differences 
are exclusively individual, or whether some of them perhaps are sex-linked we 
may put aside for the moment. They will be, in any case, inherited in a sense 
exactly corresponding to the weakened sense of “genetically determined.” 
Neurophysiological (and other biologically discriminable differences) are 
genetically determined in the weakened sense. 

In general, what needs to be noticed is that such differences constitute 
differences in Potentialities at the level of manifest traits and competences. That 
is, they are actual differences, but differences which may be quite un- 
predictable as regards the abilities and properties of a developing person. Let 
me begin with a crude example. Julius Erving had to have the body he has to 
be the marvelous athlete he is, but he is the marvelous athlete he is because of a 
great deal more. His quickness, his remarkable leaping ability, his size and 
height do not make him a great athlete, nor still less a great basketball player. 
Indeed, had he not spent the many hours which he did learning, he might simply 
have been another tall man. Even his quickness and leaping ability might then 
have gone unnoticed till they atrophied as poten.tialities. Athletic ability, like 
musical ability and many others as well, does indeed require particular 
inherited potentialities. But they can be concrete realities only because of some 
specific process of social learning, where as above, the transactional mix is 
indeterminate. Wasn’t Julius’s interest in jumping heightened by the 
encouragement he got which in turn led him to work harder which in turn . . . ? 
And all the more so as regards the more global competences, athletic ability 
(in contrast to jumping ability), musical ability, mathematical ability, etc. 

I t  was useful to begin with athletic ability since the prerequisite potentialities 
are, more or less, “on the surface.” That is, a person has the right sort of body 
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for (say) basketball and displays certain attributes which make for a potential 
basketball player; or a person has a good accoustical sense, can “carry a tune,” 
etc. Consider then laterality of the brain. 

Brain scientists tell us (and I believe them) that the two hemispheres of the 
brain are “functionally distinct, developmentally different and perhaps 
programmed for asymmetry along a left-right gradient.” Moreover, while 
neither halffunctions in even relative independence of the other, there are, it 
seems, definite but contestably characterized differences in psychologically 
characterized processes. Bradshaw writes that “in the search for a more 
fundamental mode of hemispheric specialization, several versions of an analytic 
(serial, focal, difference-detecting, time-dependent, sequential) versus holistic 
(parallel, diffuse, similarity-detecting, time-independent, spatial, global, 
synthetic or gestalt) dichotomy have independently surfaced.” Presumably, 
then, a “bias” toward the left hemisphere would be a bias toward “language 
skills.”’ ’ 

Now the point to be made here is this: There is a considerable causal gap 
between dzfferences in brain laterality and dzferences in manifest global traits like 
mathematical ability or verbal fluency. 

The problem has three aspects. First, we must recognize that most human 
competences and traits are not one-dimensional, that they generally involve a 
complex of properties which may be completely related in some special way. 
Moreover, as I have argued, all of them involve special social learning to be 
realized. Second, while global competences, e.g., mathematical ability, stand 
in some relation to the abstractly and contestably characterized attributes 
which brain research has revealed, attributes labelled as “focal,” “diffuse,” 
‘[time-dependent,” etc., how these are related is by no means clear. At least, i t  is 
considerably less clear than how manifest physical traits, e.g. , leaping ability 
are related to basketball eminence. But this is still not the main problem. We 
must acknowledge finally that the causal relation between these abstractly 
characterized functions and the neuroanatomical description of laterality is, to 
say the least, complex. That is, we have but the most tenuous knowledge of 
the mechanisms which relate “analytic” cognitive processes to brain functioning. 
These are surely complexly mediated and subject to a host of perturbations 
and transformations. 

This, then, is where Gould’s point regarding confusion of “levels” can be 
seen, although to be sure, the “level” of brain function is surely causally more 
pertinent than the level of (say) cellular microprocesses. Every level has a causal 
role including, let us not forget, the causal role of social learning since, as is 
clear, no human competence is even in the weakened sense genetically determined. Indeed, 
if as was argued in the immediately previous part of this paper, the complex 
transaction which generates human capacities is hierarchically structured, 
then it is extremely unlikely that lower-level causes will ever have direct 
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outcomes at  the level of traits and competences. Goodman and Goodman, 
speaking here from the “bottom/up,” lucidly make the point: 

On the whole, it  seems that the more rigid the determinant-hormone or 
chromosome-the more generalized is the impact of its action on the level of concrete, 
individual behavior. Genes establish metabolic pathways, which are by and large 
invariant-biochemically fixed but functionally nonspecific. Such pathways are 
therefore of generalized use to an organism in all sorts of circumstances, and even to its 
evolutionary successors in related circumstances. Hormones are more flexible and 
therefore more functionally specific, environmentally responsive in their action. And 
yet they are polyvalent. The brain is far less rigidly determined, far more flexible. 
Indeed, flexibility seems to dominate its function.” 

But this suggests as well that the human brain is the primary organ of human 
potentiality, and that in realizing its extraordinary potentialities, it is the causal 
transaction with culture which is most pertinent. 

But let me try to be clearer about what is intended by this. Just as we can 
think ofa culturally indifferent environment in order to identify humanness as 
genetically determined, we can think of a biologically indifferent human 
nature where realized human differences are culturally determined. The 
“flexible human brain” makes it possible to say that culture determines the 

forms of humanness, that differences in identifiable human groupings are 
differences not merely in language and institutions, but that they make f o r  
di$krences in the ways people think, even perceive and feel, not to mention 
behave. These sorts of differences, like the commonality of our genetically 
determined humanness are, of course abstractions or generalizations, true of 
collectivities or peoples, and of course, they are of interest to us and constitute 
an important part of the human sciences. 

But let me not be misunderstood in another way, for we can talk also of 
individuals. Just as, e.g., a contemporary urban American differs from an 
Indian of the Plains of America’s past, individuals in these societies differ from 
one another. To  say that the transaction with the social environment is most 
pertinent in the realization ofhuman traits and capacities, is not to say that it is 
exclusively pertinent, for surely lower-level causes, biochemical, hormonal, 
etc., have their impact, not merely in making us human, but in making us, as 
individuals, dzferent. This seems obvious. No two human genotypes are the same, 
a fact of fundamental importance. To deny that this has crucial consequences 
as regards our individuality, of our personal powers and liabilities, would be 
foolish. But here we encounter another fundamentally important point, noted 
earlier. It will be impossible to explain a human personality by attempting to 
assign what of that person’s nature (and capacities) is biological (genetic, 
inherited) and what is environmental (cultural, learned). It is inseparably 
both, an indiscriminable outcome of a complex development which, of course, 
ends only in death. 
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Nevertheless, it may be supposed that I have overemphasized the 
idiosyncratic nature of individuals, their behavioral repetoires and the 
possibilities of action, that perhaps I have failed to grasp the importance of 
true generalizations of a probabilistic or statistical sort as principles of 
explanation. 

PROBABILISTIC EXPLANATION AND REDUCTION 

It  might be argued, e.g., that the relative superiority of (a fictitious) Phillip 
over his fraternal twin, Margaret, in mathematical ability is adequately 
explained by recognizing that male brains tend toward greater lateralization 
and that this makes for a distinct advantage in mathematical ability. No claim 
need be made that all boys will be so advantaged relatively, nor need it be 
forgotten that a host of complicated factors do enter in outcomes in particular 
cases. Nevertheless, given the empirically established sex-related modal 
differences in mathematical ability’ and especially in this particular instance 
where we have fraternal twins, the account seems adequate, even sufficient. 
Indeed, it seems to closely approximate satisfaction of Mill’s Method of 
Difference. Since sex is the most obvious difference in the different outcomes, 
the differences as regards this particular competence would seem to be sex- 
linked. Moreover, we here even have a theoretically vindicable mchanism, 
differential functions as regards brain laterality. 

This is, I believe, a “best case,” but it is important to see why it  is a best 
case-and why ultimately, it fails as an explanation. 

On the positive side, there are the empirical studies which presumably 
demonstrate sex-related differences in mathematical ability, and most 
importantly, there is a causal mechanism explaining the generalization. This 
mechanism is far more confidently relevant to the competence at issue than a 
great many others which might be alluded to, especially those at  a deeper or 
more basic level, e.g., hormonal differences or differences in terms of cellular 
micro-processes. 

There are, however, problems. First, the causal mechanism regards a sex- 
linked tendency or “bias” as regards laterality. But tendencies are not in 
themselves likelihoods, since whether or not a tendency is realizeddepends upon 
a host of factors. We can say, however, that a tendency will, ceteris paribus, be 
realized, meaning by this that ifthe causal conditions defined by the CP clause 
are satisfied, the tendency is realized. As regards a tendency towards (say) 
right-laterality, we are not presently in a position to specify the releuant CP 
clauses for this would require some very detailed knowledge of the (hypoth- 
esized) originating androgen-mediated neurohumoral interactions and of the 
complicated ways in which they interact with other causally relevant 
mechanisms, including those in the environment of the developing child. But 
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in the absence of such knowledge, we cannot say what explains a negative 
outcome, the failure of the tendency to be realized. We assume in the case of 
Phillip and Margaret that the hypothesized differential tendencies regarding 
brain function explain the competence disparity, but in the absence of any 
direct evidence, this remains moot. 

But even if sex-linked biases as regards brain laterality are generally 
realized (the tendencies are likelihoods) and they were realized in the cases of 
Phillip and Margaret-something which we cannot establish (at least now), 
there remains a considerable causalgap between such facts and manifest global 
traits and competences. That is, even a realized tendency may not result in an 
expected outcome. This is possible for a variety of reasons, depending upon 
what must transactionally occur if the tendency is to have its usual or normal 
transactional effects. With a global competence like mathematical ability, i t  
seems clear that its realization depends upon more than (and perhaps even other 
than) the realization of some neurologically described outcomes, that, e.g., in 
the absence of certain sorts of learning, the competence will remain a 
potentiality or worse, become atrophied. Margaret’s lag behind her brother 
might, e.g., be due entirely to social factors in her development, a possibility 
which of course is fully exploited by much sound and some unsound current 
rhetoric. 

There is a final point. We must not confuse the two sentences, “Female 
brains are left-biased,’’ and “The female brain is left-biased,” since not only 
are tendencies sometimes not realized, but it seems that males can have the 
“female brain” and conversely.20 As with the foregoing, this excellently 
illustrates a significant feature of the role of laws in a properly understood 
conception of stratification in science and in the world. We may take the best 
case and assume that there is a well-established biological law relating sex and 
brain-laterality. But on the evidence, it seems that this law will have the form, 
“ a  tends to F-ness in virtue of being female,” a law which is perfectly con- 
sistent with the empirical fact that some females will not manifest F-ness and 
that some males may. To put the matter in terms of a simple (but I believe 
adequate) analogy, “ a  tends to be water-soluble in virtue of being sugar.” That 
is sufficiently lawlike, as should be obvious. But, of course, samples of sugar do 
not always dissolve in water and there are other compounds which sometimes 
do.21 I t  isconvenient and plausible to assume that in our example, Phillip has a 
“male brain” and Margaret a “female brain,” but let me emphasize, in the 
absence of direct evidence, this is an assumption, Indeed it is a crucial one as 
regards the explanation at hand. 

I suggested that the explanation of Margaret’s relative lag seemed to satisfy 
the strictures of Mill’s Method of Difference, that there seemed to be one 
important explanatory difference between Margaret and her twin. This 
difference, their sex, was plausible because we have a mechanism. More 
generally, the foregoing was intended to raise questions about the causal role of 
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that mechanism in the particular case and to suggest that, indeed, the 
explanation leaves much to be desired, that, it was far from clear, even in 
this best case, that Margaret’s lag was not due entirely to other factors. 

There is, however, still another problem. It concerns the nature of scientific 
explanation and forces me to enter into another of the hotly contested issues in 
recent philosophy of science. As is well-known by now, the logical empiricist 
paradigm of scientific explanation, the so-called “covering law model” had 
two forms. The main paradigm, “deductive-nomological,” held that to 
explain some outcome one must be able to deduce a sentence describing that 
outcome from a set of premises which included laws of a strictly nomothetic 
character.22 As Hempel and others now argue, this is more a constructive 
ideal. Nevertheless, it is contended that the other form, “inductive-statistical” 
or “probabilistic” explanation has an important role in science and especially 
in the human sciences. The explanation of Phillip’s relative superiority in 
mathematics took this form. Given that boys tended to have a modal 
superiority for mathematical ability, we could explain Phillip’s superiority 
over Margaret especially given that, as discussed, we have a mechanism linking 
sex and the ability. However, Scnven was surely correct in contending that 
statistical explanations “abandon the hold on the individual case” and insofar, 
they fail as explanations, even though as I shall argue, appeal to probabilistic 
(statistical) generalizations can have important predictive and practical 
value.23 

I t  is true, and important, that it is rational to base our expectations on true 
probabilistic generalizations, that e.g., if traffic is usually heavy at 5 :00 on the 
Long Island Expressway, it is wise to avoid travelling that highway at  that 
hour; that if there is a significantly higher probability of contracting lung 
cancer if one smokes cigarettes, one should, if one wants to minimize the risk, 
not smoke, etc. But we also know that our expectations are disappointed. 
Indeed, we also know why. 

If you will allow a formal mode for a moment, let us say that we expect a 
(some event, trait or individual) will be G (will G) because a i s  F and F’s usually 
G. Suppose now that a doesn’t G. This is explained easily. We know that F-ness 
is not the only factor relating to G-ing. Indeed, it is possible that F-ness and 
G-ness are highly correlated but not causally related a t  all. Since our 
expectation was based on the probability that G will follow F (or be associated 
with F), this is utterly irrelevant. I t  does not matter in the least why G-ness 
correlates with F-ness; it matters only that it does. This is all that is necessary 
for rational action. 

Turn the example around. Suppose now that G has occurred (or that a G’d). 
If we try to explain this by offering that ais  F and F’s usually G, we have in efect 
picked out one possible factor of a complicated causal nexus and without know 
how it is related, indeed, without even knowing whether it is causally implicated 
at  all, we have called it the cause of G. 
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No one will deny, I take it, that where it is known that there is no causal 
relation between the correlated items, where, that is, we know that there is no 
mechanism, mediated or not, which relates them, appeal to the generalization 
cannot be explanatory (even though it remains predictive.) But similar con- 
siderations apply where the factor is causally implicated, since in those cases we 
need further information on exactly the role played by that factor in bringing 
about the outcome. Indeed, in the absence of this information, we are in 
exactly analogous circumstances as when we knew that there was no causal 
connection. This is especially problematic when the causal factor is a deep-level and 
complexly mediated factor, where e.g., the reference is to genes, hormones, brain 
function, etc. 

Put positively, I am arguing that all scientific explanations attempt to show 
that given the particular configuration of causes, the outcome to be explained 
had to occur, that just that particular trajectory or combination produced or 
brought about the outcome. As before, of course, genes and their effects, 
hormones and brain function are causally relevant, but is reductionist to pick 
out one such operative mechanism in the complex, ignore the mediations and 
suppose that appeal to it will explain some manifest human trait, competence 
or behavior. 

I t  is easy to be misled by bad examples. Sometimes it seems that a true 
generalization is explanatory. Thus, most times when circuit-breakers fail to 
operate in response to a short circuit, a fire will result. And we can explain some 
particular fire by noting that a circuit-breaker failed. But the generalization 
adds nothing to the explanation since a failure in the circuit breaker will explain 
a fire even in the absence of the true generalization. Consider the exact 
parallel: Suppose a person dies and the pathologist attributes the cause of 
death to pneumonia, the presence of pneumococcus in the organism. But 
indeed, the only relevant “explanatory” generalization is surely irrelevent 
since it says that most people who contract pneumococcus do not die. The point 
is straightforward enough. In both cases, the factor (or factors) singled out as 
explanatory are explanatory because that factor tips the balance in the state of 
affairs so as to bring about the known outcome. This means, of course, that 
often enough, we can have sati@ctory explanations even though we have not 
explicitly provided the full set of causal factors which in their precise 
arrangement were necessary for producing the outcome. One does not need to 
point out that crucial in producing the fire a t  the Las Vegas MGM Hotel was 
the causal power of oxygen gas. 

IMPLICATIONS OF EPIGENESIS 

It may be well here by way of conclusion to draw three explicit implications 
from the foregoing. The first concerns those sorts of reductionist arguments 
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which are often dubbed sexist or racist. I noted that true probabilistic 
generalizations can be the basis of acting insofar as our expectations can be 
based on them. They may also be the basis of policy. Consider again the 
generalization regarding smoking and lung cancer. One cannot argue that 
someone got lung cancer because they smoked since many smokers seem in- 
vulnerable to the disease and some non-smokers are not. Nevertheless, as seems 
clear, smoking does stand in some complicated causal relation to at least some 
forms of the disease. Given this and the statistic, it is clearly good sense not to 
smoke it one wants to minimize risk. Moreover, the generalization is 
legitimately a basis of public policy, e.g., forbidding smoking in public places. 

We can apply these considerations to true generalizations regarding sex or 
race. When employed in efforts to explain, they become reductionist. In 
isolating one factor, the race or sex of a person, and without being clear how 
thisimplicated in the outcome, indeed, sometimes without knowing whether it 
is at all, such explanations make that factor, in essence, the differentiating 
causal factor. Patent sexist arguments, e.g., “she is loquacious because she is a 
woman,” should fool no one. But it is equally an error to explain black poverty 
in the fashion of the Moynihan Report by appeal to statistics regarding the 
differential family structures of black and white Americans. I t  is an error to 
explain, in the fashion of Jensen et al., modal differences in I Q  scores between 
races on the basis of heritability. But in marked contrast to the cancer case, it 
isn’tjust unsatisfactory as an explanation, it is positively dangerous. We do not 
need to understand the complicated mechanisms which explain the cancer 
statistic to generate a valid policy, but in the two cases alluded to (and others 
like them), it is absolutely essential that we do. But both explanations are 
reductionist. Insofar, they very rightly lead people to raise charges of racism or 
sexism. Indeed, in both of my examples, explicit policy conclusions were drawn 
on the basis of the reductionist cLexplanation.~’z4 

A second implication is this. As humans we are interested in having 
explanations of why particular people have the traits, attitudes, competences, 
personalities and disabilities which they have. But if the foregoing is correct, we 
should not expect a Copernician Revolution in our ability to provide answers 
to these questions. If everything that makes us individuals is epigenetic and 
involves an indiscriminable mix of nature and nurture in an enormously 
entangled developmental process, it is not reasonable to hope to be able to 
assign specific causes in particular cases. 

This does not mean that we cannot hope to know more. We can hope for 
further knowledge of the biochemistry and neurophysiology of the human 
organism and thus improve on our abilities to intervene to ameliorate 
disabilities. We can hope for a better understanding of the structures of 
consciousness and of how individuals appropriate the social mind and make it 
their own, and thereby do better in determining those conditions which foster 
and inhibit desirable development. Indeed, what is most sad as regards both of 
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these is our failure to put to work what we do know, e.g., to eliminate 
unhealthy conditions of work and of living, to allow poverty and malnutrition 
to exist, e t ~ . ’ ~  Finally, we may hope to do better in generating ameliorative 
technologies, both social and psychiatric, even in the absence of much im- 
provement in our knowledge of the causal mechanisms which make for 
incompetences and disabilities. These may be justified exclusively in terms of 
practical ameliorative value. All of this is a great deal to hope for. Nevertheless, 
as William James rightly noted, in the last analysis, human individuality is a 
surd, ultimately inexplicable. 

Finally, we should not expect a Copernican Revolution in our ability to 
explain the acts of persons. By and large we presently do very well in this. For the 
most part, our appeals to an agent’s conscious motives, beliefs intentions and 
attitudes serve adequately as explanations of what people do. If they did not, 
human life would be impossible. But if the foregoing is correct, there is 
absolutely no reason to believe that this sort of explanation will be markedly 
improved upon or replaced, except in special cases.26 

This is not to say, as I have already argued, that the complicated processes in 
transaction at  various levels do not have behavioral effects. Some of them (at 
least) are necessary if there is to be any behavior a t  all and some of them have 
special effects on behavior as they are mediated through the various levels in 
their hierarchic unity. Surely getting too much alcohol acting upon one’s nerve 
cells affects behavior. Nevertheless, what a person does is jinally “under the 
control” of what that person decides to do and what that person decides is 
“determined” by that person’s attitudes, beliefs, motives and by the way he or 
she saw the situation and judged it. I t  is reductionist, as before, to eliminate, 
implicitly or explicitly, these factors as causes even if in principle they are 
themselves explanable as outcomes of a complex causal process. 

Inquirers in the specialized human disciplines, geneticists, brain scientists, 
social scientists, etc. sometimes get carried away with an unwarranted sense of 
the explanatory importance of that strata of the world which is their special 
province and they do sometimes talk as if their discipline could single-handedly 
“explain behavior.” Most often, however, the expression “explaining 
behavior” is a misleading facon deparler. There is a difference between singular 
“behavior” and plural “behaviors.” Only the latter implies that concrete 
specific acts are the explicanda. One cannot expltin “behavior” except as that 
refers to the range of things a system can do, what are its causal powers and 
capabilities. Nothing I have said in this paper denies that we can know a great 
deal more about those mechanisms which give us our human powers and 
competences. In this regard, recent biology and neuroscience have made 
enormous headway in providing not only increased detailed information 
regarding the structural minutiae of the relevant systems, but as regards 
cognition in particular, in providing the beginnings of an understanding of 
how the brain functions in generating those capacities of representation which 
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seem to be involved in the higher mental abilities. This will no doubt be a 
complicated story. Nevertheless, there is no reason for skepticism regarding the 
program.” On the contrary, the persistent anti-scientific animus as regards 
the human sciences is based on a mistaken conception of what real science can and 
cannot do. Exorcising “reductionism” should go some way towards deflating 
anti-scientific attitudes in the human sciences. Indeed, in deflating reductionist 
imperialism, perhaps science can.get on with its important work. 

Peter T. Manicas 
Department of Philosophy 
Qmens College, C. U. N.  Y.  
Flushing, NY I I367 

NOTES 
Here are two examples. Stephen Jay Could wrote, “if a sociobiologist is anyone who 

believes that biological evolution is not irrelevant to human behavior, then I suppose 
that everybody (creationists excluded) is a sociobiologist” ( The Mismearure of Man N. 
Y., W. W. Norton, 1981, p. 326.) Richard C. Lewontin has pointed out that Arthur 
Jensen’s oficial conclusion in his provocative 1968 Harvard Educational Review essay was a 
triviality : “To contrast a strictly environmental hypothesis’ with ‘a genetic hypothesis 
which . . . does not exclude the influence of environment’ is to be guilty of the utmost 
triviality” (“Race and Intelligence,” in N. J. Block and G. Dworkin (eds.), The ZQ 
Controversy, New York, Pantheon, 1976 p. 88). 

* I make no effort a t  exhaustiveness here. Moreover, there are different ways to 
divide the territory. My account is influenced by (but departs from) David Hull, 
Philosophy of the Biological Sciences (Englewood Cliffs, NJ., Prentice-Hall 1974). This is a 
goldmine of a little book. See also, Janna L. Thompson, “Human Nature and Social 
Explanation,” in Steven Rose (ed.) Against Biological Determinism (London : Allison and 
Busby, 1982). 

Not discussed in what follows is Carnap’s “reductionist” program which so power- 
fully influenced “operationist” views of science. I t  is properly an epistemological thesis 
regarding the reduction of meaning, e.g., that theoretical terms must be defined 
(reduced, translated) via recourse to the “observation language.” As social scientists 
still (3)  like to say, they must be given an “operational meaning.” Nobody-except 
social scientists-gives this program any credence. 

Two other senses which I should mention here emerged with special reference to the 
philosophy of biology, the dichotomy between reductionism/organicism (or sometimes 
holism) and between reductionism/compositionism. In my account of the transactional 
approach (below), I take it for granted that these debates have been resolved against 
reductionism. See below for references and see Hull, op. n‘t. 

Quoted from Glendon Schubert. “The Biopolitics of Sex: Gender Genetics and 
Epigenetics, in Women andPolitics (ed., Meredith W. Watts, forthcoming. My colleague, 
Walter Essman, has pointed out to me that there are studies which show that estrogens 
can induce aggressiveness in both sexes. What follows from this? 
’ Richard Dawkins, The Selfish Gene (New York: Oxford, 1976) p. 64. 

It was by paying close attention to the historical development of the sciences that 
the Hanson-Toulmin-Kuhn-Feyerabend critique of logical empiricism was generated. 
The development of theory involves meaning-shifts and changes in ontology. But if this 
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is uneven across the sciences then not only are gaps, contingencies and incompatibilities 
not surprising, but as well, as they have argued, considerable doubt must be cast on the 
program of theory reduction, even in the revised form which Schaffner and others have 
put forward (and which I assume here). The case of “genes” and the reduction of 
Mendelian theory via transmission genetics to molecular genetics is a wonderful case in 
point, hinted at  in what follows and discussed insighdully by Hull, op. cit., chapter 2. 

The following owes much to Paul A. Weiss’ various writings. See Hierarchically 
Organized Sys t em in Theory and Practice (N.  Y. Hafner, 1971), Dynamics of 
Development: Experiments and Inferences (New York, Academic Press, 1968), Lije, 
Order and Understanding: Three Variations on a Common Theme (Austin, Texas, 
University of Texas, 1972). Quotations are from his essays, “The Living System: ’ In my account I have been thinking primarily of biological systems and do not 
make assumptions regarding the applicability of a systems-concept to either the domain 
of the non-living or to the domain of society, although much of what I have said does 
seem to me to apply. There are, of course, some distinct and important differences. As 
regards social systems, the best recent account to my knowledge is Anthony Giddens, 
Central Problems in Social Theory (London: MacMillan, 1979), esp. pp. 73-81 and pp. 
13 1 - 145. One fundamental difference might be mentioned here. Social systems are not 
teleological (although they are self-reproducing). Teleology is often imported into 
otherwise sound accounts, especially by Marxists. 

As regards non-living systems, some are characterized as telenomic, e.g., inertial 
guidance systems, and others which are not telenomic nonetheless have properties as 
unities which their “parts” lack, e.g., a stereo system (or for that matter, a molecule!). 

* More often the differences which are realized at  a new level are not taken by us to be 
either fundamental or important. A good example of an important (to us) but not 
fundamental difference is the difference between graphite and diamond. Both are 
constituted of nothing but carbon, and their differences stem solely from differences in 
the organization of the constituent molecules. The example is Hull’s 

Too often, reductionism/holism is offered as a way to discriminate the biological from 
the non-biological, but as the example shows, this won’t do, if by “holistic” (organic) 
one means that the whole is more than the sum of the parts. See Hull, pp. 132-135. ’ This point is important and currently uncontested. See Hull, pp. 33-44; Dawkins, 
Chapter 3. If true, it vitiates the possibility of reducing Mendelian genetics to 
molecular biology. It is also an excellent illustration of the way that gaps and 
inconsistences enter our understanding of reality. 

l o  This suggests another difference between reductionism/organicism (holism) in 
biology. Reductionists think that detailed specification of the molecular mechanisms 
and processes (what Weiss calls “microdeterminacy,”) is theoretically sufficient to 
explain all hereditary phenomena. Organicists believe that “reference to the entire 
molecular milieu, including the environment, may well be necessary” (Hull, p. 42). If 
the distinction is drawn in this way, however, it seems hard to find any reductionists- 
except perhaps in the literature of empiricist philosophy of science. 

G. H. Mead’s Mind,  Self and Society (University of Chicago Press, 1934) is the 
source for the seminal insight regarding the transactional emergence of mind, self and 
society. This is put on an explicitly realist footing by Roy Ehaskar, The Possibility of 
Naturalism (Atlantic Highlands, N. J. Humanities Press, 1979). See also my paper, “The 
Human Sciences : A Radical Separation of Psychology and the Social Sciences,” in 
P. F. Secord (ed.), Explaining Behatior: Consciousness, Human Action and Social Shucture 
(Beverly Hills, Ca., Sage, 1982), and the important recent work of Rom Harrt, esp. 
Social Being. ’* I follow here and in the next paragraph discussions by Jerry Hirsch, “Behavior- 
Genetic Analysis and its Biosocial Consequences” and Richard C. Lewontin. “The 

11 
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Analysis of Variance and the Analysis of Causes,” both in Bloch and Dworkin, The I Q  
Controversy. The point, and much of the argument in the next part, insists on dis- 
criminating the analysis of causes and the analysis of variation, a distinction which is 
effectively lost in most of those analyses which appeal to linear models, path analysis, 
etc. Positivism, of course, reinforced this confusion insofar as it reduces causation to 
constant conjunction. This gives analyses of variation a n  appearance of being an 
explanation in terms of causes. As Lewontin effectively points out, the conclusion is 
technically propelled by assuming additivity in the analysis of variation. However, as the 
remainder of my essay argues, in a properly epigenetic and transactional approach, we 
can new assume additivity between genotype and environmental effects. Indeed, 
similar considerations apply to a host of other “hard science” “explanations” in the 
social sciences. 

l 3  In  a recent review, the Cambridge mathematical biologist, A. W. F. Edwards 
has remarked : 

Nor is it even the case that there is a general mixed hypothesis of wide applicability which allows 
us to argue about degrees of nurture and nature Each characteristic in each organism, from 
human intelligence to drosophila bristle-counts requires its own analysis, its own theory. Darwin 
and Mendel provided as much gcnerd theory as we are going to see: (“When Gould Meets 
Dalton,” London Review of Books, 30 (December 1982-January 1983), p. 13.). 

Lest I be misunderstood, the foregoing does not load into biology some desirable 
human traits. Living socially, an anthropological imperative, is not living in sociability, 
community, etc. Cooperation, as M a n  pointed out, is indispensible, but has 
characteristically been enforced. To speak ofhuman traits and capacities is inevitably to 
speak at a very high level ofabstraction. As I argue below, how a potentiality is realized 
will always be concrete and specific and the outcome of aplurdity of causes. The same is 
true of the human potentiality for aggression, a favorite aniong the sociobiologists. 

The problem raised suggests that it would be preferable (if we must address 
“nurture/nature”) to drop altogether the expression “genetically determined” and 
substitute instead, “biologically determined.” This is useful since it allows us to include 
transactional “accidents” in development whether they stem from the initial condition 
of the fertilized ovum, e.g., as in trisomy 21 (Down’s syndrome), from a breakdown in 
some “normal” biological process, e.g., an error in metabolism, or are the result of 
transactions with the wider environment, e.g., thalidomide babies, malnutrition, etc. 

One must not make the error, too common I am afraid, of assuming that “genetic” or 
“biologically determined” disabilities are irrcmedial. The more we can understand about 
the biochemistry of development the more effectively is intervention possible. This 
begins with genetic counselling, but more crucially involves eliminating those factors in 
the “environment” which are known to generate biological disabilities, e.g., vitamin 
deficiency, nuclear radiation, etc., and where these sorts of factors are not the causes, 
providingspen’al environmentsin which, in response toour knowledge of the underlying 
iochemistry, the deficiencies and liabilities are eliminated or a t  least minimized. 
Examples here include everything from the prescription of counter-acting medications, 
e.gi;, insulin, anticoagulants, etc. to special schools and programs. 

One can, ofcourse, raise very serious questions about the concept of “race,” and it 
must be emphasized that its biological usefulness is nil. It is possible to define races as 
“populations which differ in the relative commonness of some of their genes” or as 
“populations which differ in the frequencies of some gene or genes.” The point is that 
the idea of race is highly relative. Indeed, Lewontin has demonstrated that 85.4% of 
the variation in seventeen genes coded with differences in blood occurred un‘thin local 
populations within a “race.” He has provided a dramatic illustration : “If the holocaust 
comes and a small tribe in the New Guinea forests are the only survivors, almost all the 
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genetic variation now expressed among the innumerable groups of our four billion 
people will be preserved” (quoted from Gould, Mismeasure of Man, p. 323). So much for 
the norms of reaction of the human genotype! 

Glendou Schubert has assembled a considerable array of data from recent brain 
research in “Some Implications ofBrain Science for Political Science,” Occasional Papers 
in Political Science, Vol. 1, no. 4, University of Hawaii, February, 1982, and in a number 
of other papers, including the one cited earlier, “The Biopolitics of Sex.” I t  was 
Schubert’s interesting work which prompted the present essay. Worth mentioning 
perhaps is that the conclusions from brain science which I discuss here and in what 
follows are the results of (a)  studies a t  the level of manifest competences, e.g., 
correlational studies of sex and language skills, (b)  physiological studies in neural 
anatomy, developmental biology, etc. and (c) experimental work which, guided by 
theory, attempts to join (a)  and (b)  in order to establish causal mechanisms. I do not 
in what follows challenge any of these conclusions, although some of them at  least are far 
from being well-established. Indeed, a recent review of the literature by J. L. Bradshaw 
and N. C. Nettleton raises a number of problems in efforts to categorize and describe 
brain lateralization. They are especially critical of the verbal/non-verbal dichotomy 
and conclude that “there is a continuum of function between the hemispheres, rather 
than a rigid dichotomy, the differences being quantitative rather than qualitative, of 
degree rather than kind.” See “The Nature of Hemisphere Specialization in Man,” 
The Behavioral and Brain Sciences, Vol. 4 ,  no. 1 (March, 1981), pp. 51-63 and the 
extensive commentary which follows their discussion. 

’* Madeleine J. Goodman and Lenn Evan Goodman, “Is There a Feminist 
Biology,” International Journal af Women’s Studies, Vol. 4 ,  no. 4, p. 408. This is an 
extremely profitable essay, in every way congenial to the present approach. 

For some discussion and references, See Glendon Schubert, “The Biopolitics of 
Sex : Gender, Genetics and Epigenetics.” 

See Schubert, “The Biopolitics of Sex.” 
For a fuller analysis of laws in science, see Rom Harr t  and E. H. Madden, Causal 

Powers (Totowa, N. J.: Rowman and Littlefield, 1975) and Roy Bhaskar, A Realist 
Theory of Science (Atlantic Highlands, N.J. : Humanities, 1978.). 

See, ofcourse, C. G. Hempel, Aspects of Scientzjc Explanation (New York: The Free 
Press, 1965). The locus classicus, Hempel’s 1948 essay, is there reprinted along with his 
more recent thoughts on the subject. 

23 See Bhaskar, A Realist Theory, for discussion and references. I do not, in what 
follows, concern myself with the deductive-nomological model although. I believe that 
Bhaskar’s criticisms (influenced by Scriven, Toulmin, Hanson and others) are decisive 
against it as well. 

24 As regards the Moynihan Report, see Lee Rainwater and William Y. Yancey 
(eds.), The Moynihan Report and the ‘Politics of Controversy (Cambridge, Mass. : M.I.T. 
Press, 1967). See Bloch and Dworkin, The IQ Controversy fdr critical discussion of 
heritability and the concept of IQ. Critics of both the Moynihan Report and of the I Q  
argument raised objections which amount to being charges ofreductionism in my sense. 
E.g., as regards the Moynihan Report, race surely figures in explaining the statistics 
regarding crime, poverty, etc. but are we to explain black poverty e.g., by arguing that 
the black family is crumbling or by arguing that the black family crumbled and that 
blacks are poor in America because the society is racist, a predicate which incorporates a 
most complicated social causal mechanism? The heritability argument was reductionist 
in another more straightforward way. It held that only genetic differences could explain 
the difference in modal scores. It was thus analogous to, but less plausible than, 
arguments explaining differences in mathematical ability on the basis of sex, where as 
my discussion indicates a t  least the mechanism is plausible. 
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2 5  Fully 80% of the persons processed through the criminal justice system in the 
United States come from the lowest 15% of the economic spectrum. Yet most poor 
people do not engage in criminal behavior. Does this mean that poverty is not a cause 
of crime? Surely not. The structural factors making for criminal behavior are well- 
known, even though biography’s are unique. Indeed knowing what we know about 
people and our society, the real mystery perhaps is why street crime isn’t worse than 
i t  is! 

26  For further discussion, see P. T. Manicas and P. F. Secord, “The New Philosophy 
of Science : Implications for Psychology,” American Psychologist, April, 1983, pp. 

27 See Patricia Smith Churchland, “A Perspective on Mind-Brain Research,” The 
Journal ofPhilosophy, LXXVII, 4 (April, 1980), pp. 185-207, for a review and argument 
against what she calls “principled skeptics” and “boggled skeptics.” I t  seems to me that 
Churchland is entirely correct against those cognitive theories which in effect argue that 
cognitive science can proceed independently of the discoveries of neuroscience. Indeed, 
such theories are reductionist (eliminationist) in the sense of the present paper in that 
for them brains are irrelevant to cognition ! 
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