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5 

The Meaning of Life:  

Mechanism and Purpose in the Sciences of Life and Mind 
 

 
The problem of the relation between mechanism and purpose is of profound 

theoretical interest. It is the most fundamental of the great perennially 

disputed problems. And, unlike some other of the great unsolved problems, 

it is also of far-reaching and profound practical importance. The kind of 

answer we give to the question affects in a multitude of ways the conduct of 

our lives, the form and working of all our institutions, our science, our law, 

our politics, our economics, our morals, our religion. 

 

William McDougall, ‘Mechanism, Purpose and the New Freedom’ 

(1934), 5. 

 

 

INTRODUCTION 

The previous chapter has shown that even the “hardest” of the natural sciences 

produced a broad range of possibilities for answering the problem of disenchantment 

during the first decades of the 20th century. As the present chapter will demonstrate, the 

problem became even more explicit in the “softer” sciences of life and mind. In 

disciplines such as physics and chemistry it had remained a discussion largely about 

how to interpret scientific theories; in biology and psychology, the problem of 

disenchantment came to concern the very theoretical and methodological foundations 

of the disciplines. Dealing with animal and human subjects, the life and mind sciences 

ran into much more complex questions than the fundamental sciences of physics and 

chemistry. How to account for the emergence of complex organisms and minds? How to 

resolve the apparent tension between what seems an irreducible teleological 

directedness present in the activity of minded subjects and the supposedly mechanistic 

and law-governed material universe of which they are part? 

If the prototypical example of an enchanted worldview is one populated by 

capricious agents, such as spirits, demons, or fairies, then the disenchantment of the 
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world would not be complete until one has disenchanted life itself, and obliterated the 

final possibility of self-determined, non-mechanical, teleological agency from the 

workings of the world. The place for doing so would be in the interface between biology, 

psychology, and philosophy. It is to early 20th century debates in this field we shall turn 

next, through an interrogation in four steps. First, we revisit the situation at the close of 

the 19th century, through a discussion of the relation between minds and bodies as 

envisioned by the scientific naturalist T. H. Huxley, drawing on a stream of thought 

going back to Cartesian natural philosophy. Second, we shall look at scientific reactions 

to “the disenchantment of life” at the beginning of the 20th century, and the enunciation 

of the new positions of vitalism and organicism/holism within the scientific discourse of 

embryology. Thirdly, we move to the fledgling discipline of psychology, where the 

problem of mechanism and teleology, and the reducibility of mind, became a site for 

intense scientific controversy amidst the rise of behaviourism in the second decade of 

the century. Finally we turn to the question of evolution, and consider a range of 

propositions in evolutionary theory of the early century – a period which has sometimes 

been dubbed “the eclipse of Darwinism” for the uncertainty that reigned in the field.  

 

 

1 THE DISENCHANTMENT OF LIFE UNTIL 1900 

The largely disenchanted worldview promulgated by Victorian scientific naturalism was 

to a considerable extent built on 19th century advances in biology. As we saw in chapter 

two it was biologists such as Thomas Henry Huxley who were most eager to produce 

and disseminate it. Based on the advances in evolutionary theory as well as 

physiological approaches to the human mind, the “New Nature” of the Victorian 

naturalists presented an ontology of monistic materialism. With the mind nailed to the 

brain, and the brain placed in historical sequence through a process of natural selection 

that had no use for concepts of directedness, design, striving, or will, it seemed one 

could finally get rid of troubling dualisms between the material and the mental, and 

leave mysterious unaccountable factors connected to teleology completely out of the 

equation.   

A closer look at Huxley’s widely publicised views is helpful for understanding 

how connections between living beings, minds, and questions of free will and agency 

were theorised among the Victorian naturalists.  Huxley’s most succinct and thorough 
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discussion of the problems of mechanism, life, and consciousness was put forward in 

the essay entitled ‘On the Hypothesis That Animals are Automata’, first published in 

Nature in 1873. Although this makes it a relatively early piece, it is worth noting that 

Huxley, in the foreword to the first volume of his Collected Essays from 1893, wrote the 

following concerning the earlier articles: 

 
so far as their substance goes, I find nothing to alter in them … . Whether that is evidence of 

the soundness of my opinions, or of my having made no progression in wisdom for the last 

quarter of a century, must be left to the courteous reader to decide.1 

 

It seems safe to assume that the views expressed were at the very least scientifically 

durable enough to still be considered relevant expressions of naturalistic thought at the 

close of the 19th century. 

 Huxley’s essay is, in essence, a new reading of Descartes’ hypothesis, advanced in 

Discours de la méthode (1637), that animals are devoid of souls, sensation, emotion, 

thoughts, or any other conscious activity – in short, that they are automata working 

solely on reflex-action.2 Huxley largely defends this viewpoint, showing in great detail 

how contemporary biology and physiology bear out the main points through new 

experimental evidence. Huxley argues for a consolidation of earlier mechanistic and 

materialistic theories of life and mind with new biological science: 

 
in the seventeenth century, the idea that the physical processes of life are capable of being 

explained in the same way as other physical phenomena, and, therefore, that the living body 

is a mechanism, was proved to be true for certain classes of vital actions; … having thus 

taken firm root in irrefragable fact, this conception has not only successfully repelled every 

assault which has been made upon it, but has steadily grown in force and extent of 

application, until it is now the expressed or implied fundamental proposition of the whole 

doctrine of scientific Physiology.3 

 

                                                           
1 T. H. Huxley, ‘Preface’, vi. 
2 For a discussion of the complexities of mechanistic natural philosophy following Descartes (and in 

particular the distinction between ontological and merely methodological uses of mechanism), see Dennis 

Des Chene, ‘Mechanisms of Life in the Seventeenth Century’.  
3 Huxley, ‘On the Hypothesis That Animals Are Automata’, 199-200. 
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Huxley continues to reiterate a number of theses set forth by Descartes, showing how 

these had later been confirmed and become part of scientific orthodoxy. Thus, for 

example, on the nature of consciousness: 

 
Modern physiology, aided by pathology, easily demonstrates that the brain is the seat of all 

forms of consciousness … . It proves, directly, that those states of consciousness which we 

call sensations are the immediate consequent of a change in the brain excited by the sensory 

nerves; and, on the well-known effects of injuries, of stimulants, and of narcotics, it bases the 

conclusion that thought and emotion are, in like manner, the consequents of physical 

antecedents.4 

 

The latter is a significant formulation: that conscious events are consequents of physical 

antecedents means that they have no causal power, but are themselves caused by non-

mental physical events. Supporting the argument with evidence of what happens to 

frogs when one removes parts of their brains, Huxley concluded that if Descartes had 

‘been acquainted with these remarkable results of modern research, they would have 

furnished him with far more powerful arguments than he possessed in favour of his 

view of the automatism of brutes’.5  

There was, however, one major point on which Huxley disagreed with Descartes, 

and that concerned the relation between “brutes” and human beings. Pointing to his 

strong belief in the continuity of nature as the main reason, it did not seem plausible to 

Huxley that humans should have consciousness while other animals did not. At the 

same time, he was not prepared to deny consciousness in human beings, so the 

conclusion had to be that there was, after all, some kind of conscious activity at play in 

the animal kingdom. Arguing from the point of view of evolutionary theory, it seemed 

likely that this trait had developed gradually, and not by a sudden jerk separating the 

lower animals from the higher forms.6 

Saving consciousness in animals did not, however, mean disregarding them as 

automata. Instead, Huxley describes animals as ‘conscious machines’. 7 Conscious 

activity, including sensations, desires, even the feeling of free will and choice, are merely 
                                                           
4 Ibid., 205-206. 
5 Ibid., 225. 
6 Ibid., 236-237. 
7 Ibid., 238. 
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‘the consequents of physical antecedents’. In terms of the philosophy of mind, this is a 

prototypical expression of epiphenomenalism about consciousness, meaning that the 

mind is an inconsequential by-product of more fundamental processes, which are 

themselves not affected in any way by their by-product. In Huxley’s own formulation, 

with an appropriate industrial-age analogy: 

 
The consciousness of brutes would appear to be related to the mechanism of their body 

simply as a collateral product of its working, and to be as completely without any power of 

modifying that working as the steam-whistle which accompanies the work of a locomotive 

engine is without influence upon its machinery. Their volition, if they have any, is an emotion 

indicative of physical changes, not a cause of such changes.8  

 

Huxley claims, however, to be able to save free will, but only by radically redefining it. 

Defining freedom in terms of the absence of external hindrances, Huxley considers a 

“conscious machine” such as a greyhound to possess free will if it is able, for example, to 

chase a hare (based on its purely mechanical responses to desires that have an equally 

mechanical basis) without being restrained by a device such as a rope tied to a stick. But 

volition as such is merely a feeling, a state of consciousness, which accompanies 

material changes in the body (primarily in the nervous system). It is not itself part of 

any causal chains in nature: 

 
Much ingenious argument has at various times been bestowed upon the question: How is it 

possible to imagine that volition, which is a state of consciousness, and, as such, has not the 

slightest community of nature with matter in motion, can act upon the moving matter of 

which the body is composed, as it is assumed to do in voluntary acts? But if, as is here 

suggested, the voluntary acts of brutes—or, in other words, the acts which they desire to 

perform—are as purely mechanical as the rest of their actions, and are simply accompanied 

by the state of consciousness called volition, the inquiry, so far as they are concerned, 

becomes superfluous. Their volitions do not enter into the chain of causation of their actions 

at all.9 

 

                                                           
8 Ibid., 240. 
9 Ibid., 241. Emphasis added. 
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If epiphenomenalism is the most plausible position on the mental life of brutes, then 

what about human beings? Drawing the line of argument to its conclusion, Huxley 

makes clear that there is no reason why things should be any different for civilised 

Victorian bipeds: 

 
It seems to me that in men, as in brutes, there is no proof that any state of consciousness is 

the cause of change in the motion of the matter of the organism. If these positions are well 

based, it follows that our mental conditions are simply the symbols in consciousness of the 

changes which take place automatically in the organism; and that, to take an extreme 

illustration, the feeling we call volition is not the cause of a voluntary act, but the symbol of 

that state of the brain which is the immediate cause of that act. We are conscious automata, 

endowed with free will in the only intelligible sense of that much-abused term—inasmuch as 

in many respects we are able to do as we like—but none the less parts of the great series of 

causes and effects which, in unbroken continuity, composes that which is, and has been, and 

shall be—the sum of existence.10  

 

Huxley’s vision bears the semblance of a Victorian reworking of Julien Offray de La 

Mettrie’s 18th century mechanistic philosophy of man, enforced with the discoveries of 

natural selection and experimental physiology.11 This combination of mechanistic 

philosophy and epiphenomenalism, and its extension from the special case of non-

human animals to humanity itself, represents the full disenchantment of life. To the 

extent that this was the view of scientific naturalism at the turn of the 19th century, it 

illustrates the complete explicit embrace of disenchantment – at least in its 

epistemological dimension. Nothing upsets the mechanical order of nature, not even the 

apparent exercise of will on behalf of conscious agents. 

 

 

2 THE RE-ENCHANTMENT OF LIFE FROM 1900 

THE MEANINGS OF MECHANISM 

The life sciences at the turn of the 20th century were clinging to a largely “disenchanted” 

identity, expressed through a mechanistic conception of life, and an epiphenomenalist 

theory of mind. As was the tendency in other fields of natural science, the Victorian 
                                                           
10 Ibid., 244. 
11 La Mettrie, L’homme Machine (1748). 
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perspective was, however, challenged throughout the early decades of the 20th century. 

One of the basic elements that were being contested was the notion of mechanism itself. 

On a variety of grounds, from the purely scientific context of laboratory research, to the 

philosophical and even religious contexts of worldviews and the place of human beings 

in nature, theoretical alternatives to the mechanistic conception of life were being 

sought by scientists. In this section, we shall systematically introduce and explore the 

main fault lines. Before starting, however, it is necessary to stop and reflect a bit closer 

on what, exactly, is meant with “mechanism”, and what precisely it implies in the 

context of the life sciences. 

Although it has largely been taken for granted so far, mechanism is not a simple 

and straightforward concept in the history of science. Huxley’s narrative of the 

mechanisation of life comes close to a simplistic view of the triumph of “the mechanistic 

philosophy” – a view which has often been utilised in emic historiographies of science.12 

In reality, the mechanistic philosophy, even in the early modern period, came in a 

variety of forms. When it comes to biology it is convenient to distinguish between 

philosophical or metaphysical mechanism on the one hand, and a less ambitious 

methodological or explanatory mechanism on the other.13 Explanatory mechanism 

concerns the step-by-step mechanical explanation of specific biological systems, such as 

the blood stream, the nervous system, and the hormone system. This methodological 

attitude must be distinguished from the metaphysical view that all aspects of life and 

organisms are ultimately constituted in ways comparable to machines.14 As Garland 

Allen has put it, the explanatory type of mechanism ‘is concerned with both the 

components and activities involved in understanding how something works or how a 

particular cause leads to a particular effect’.15 This methodological attitude may easily 

be applied without subscribing to a more general metaphysical mechanism. Conversely, 
                                                           
12 See the discussion of Morris Berman and David Ray Griffin in chapter two. 
13 For these discussions, see the ‘Mechanisms in Biology’ special issue of Studies in the History and 

Philosophy of the Biological and Biomedical Sciences 36. 2 (2005), edited by Carl F. Craver and Lindley 

Darden. The distinction above is compounded from the articles by Des Chene, ‘Mechanisms of Life’, and 

Garland E. Allen, ‘Mechanism, Vitalism, and Organicism in Late Nineteenth and Twentieth-Century 

Biology’.  
14 It is notable that this distinction is already visible in early-modern natural philosophies of life. See 

Dennis Des Chene, ‘Mechanisms of Life’. 
15 Allen, ‘Mechanism, Vitalism, and Organicism’, 263. 
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one may easily hold philosophical mechanism to be true without knowing the specific 

mechanisms at every instance. The distinction, as we shall see, becomes important in 

the biological debates of the period that concerns us here.  

 We should also point out that whereas metaphysical mechanism has often been 

uncritically connected with materialism, the two terms are not interchangeable. This 

case can easily be made with reference to physics: many of the 19th century mechanistic 

physicists were in fact subscribers to an idealistic metaphysic.16 In early 20th century 

biology, we observe that it is also possible to be a materialist without subscribing to 

philosophical mechanism. To see how this is so, we must consider the methodological 

and epistemological aspects of mechanism a bit closer.  

As an explanatory principle, mechanism relies on an analytical or reductionist 

method. Thus in biology, the mechanistic materialist will seek to reduce “higher-level” 

functions to lower-level realities, and seek an explanation by analysing mechanical 

interactions on these lower levels. If a mechanistic metaphysics is at the base, then this 

analysis can theoretically be carried all the way down: from the level of the organism as 

a whole, through the interactions of nervous systems, muscles, blood circulation, and 

hormone systems, to the level of cells and organelles, to the level of molecules and 

chemical reactions, to the atomic and subatomic levels. This reduction draws an 

explanatory arrow from the most fundamental up to the most complex. Ontologically, 

priority is given to the more “fundamental” disciplines of physics and chemistry. In 

terms of actual research methods, this leaning may result in the adoption of 

experimental procedures inspired by, for example, physical chemistry in order to 

explore the underlying mechanisms of biological functions, such as reproduction and 

the development of embryos.17 As we are about to see, it has however been possible to 

make use of explanatory mechanisms without subscribing to an absolute ontological 

reduction. Moreover, most philosophically non-mechanists would still remain 

materialists. 

                                                           
16 See Asprem, ‘Pondering Imponderables’. 
17 The placement of biological research in the framework of physical chemistry was explicit in some of the 

most path breaking work of Jacques Loeb, which will be briefly reviewed below. For a detailed analysis of 

Loeb’s career and approach to biology, see  Philip J. Pauly, Controlling Life; for a condensed view, placed 

against the context of competing philosophies of biology, see Allen, ‘Mechanism, Vitalism, and Organicism’, 

269-274. 
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THE ALTERNATIVES AT 1900: MECHANISM – ORGANICISM/HOLISM – VITALISM  

Materialistic mechanism was fundamental to Victorian naturalism, and it would become 

the official line of the “new biology” of the later 20th century. However, in the period 

between T. H. Huxley’s Victorian naturalist proselytising, and the establishment of the 

“modern synthesis”, so-called by Thomas Henry’s grandson, Julian Huxley,18 mechanism 

was in trouble. During the first three decades of the 20th century, a number of 

outstanding biologists dismissed the mechanistic and reductionist framework for doing 

research, while pursuing alternative ways of studying organisms. Particularly among 

the embryologists, increasing attention was given to what was seen as serious 

shortcomings of the mechanistic-materialist paradigm that had been driving the 

discipline. As historian of science Anne Harrington has shown, a range of holistic and 

vitalistic alternatives were being proposed, often in strongly polemical terms. The attack 

was levelled not only at the mechanistic conception of science itself, but also against the 

trends of “fragmentation” and “materialism” that some claimed to dominate modern 

culture at large.19  

In terms of disenchantment, we may frame the three main clusters of positions in 

these debates in an ascending order from the most “disenchanted” to the most 

“enchanted”. Thus we get mechanistic positions at the most disenchanted end, and 

vitalistic ones tending towards “enchantment” (in the sense of allowing for mysterious 

and incalculable vital forces in nature). In between these extremes, we find the cluster 

of positions known as organicism or holism. These middle positions rejected the 

“mysterious forces” of the vitalists, while defending a view of nature that entails the 

essential incalculability and irreducibility of organisms. The three clusters thus 

represent different epistemological positions. This is of fundamental relevance to their 

place within the life sciences, because the three positions also yield quite different 

answers to the most fundamental question of what life really is. Moreover, the three 

positions had direct implications for laboratory research. 

Materialistic mechanism is, as we have seen, the view that living things can be 

understood and explained entirely in terms of the mechanical interaction of their 

constituent parts. The whole is nothing more than the sum of its parts. The phenomena 
                                                           
18 Julian Huxley, Evolution: The Modern Synthesis (1942). 
19 Harrington, Reenchanted Science. 
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of life are subsumed under the wider umbrella of mechanistically explicable and 

calculable phenomena. On the opposite end of the spectrum stands vitalism. The basic 

epistemological position of vitalism in early 20th century biology may aptly be summed 

up by one of its main spokespersons, the embryologist Hans Driesch. In his 1908 work, 

The Science and Philosophy of Organism, Driesch wrote: 

 
No kind of causality based upon the constellations of single physical and chemical acts can 

account for organic individual development; this development is not to be explained by any 

hypothesis about configuration of physical and chemical agents. Therefore there must be 

something else which is to be regarded as the sufficient reason of individual form-

production.20 

 

The vitalist holds that this “something else” is entirely separate from ordinary matter. It 

represents a mysterious and incalculable force, an irreducible vital force that drives the 

development of organisms and explains life as a phenomenon entirely sui generis. In the 

case of Driesch, the vital force was defined as his principle of entelechy, described in 

decidedly anti-mechanistic, anti-materialist, and anti-reductionist terms.21 Entelechy 

was an immaterial organising and directing force, which consumed no energy while still 

possessing some mysterious agency in the development of organisms. It was 

understood as operating in a teleological and goal-directed rather than mechanistic 

manner, gradually expressing its inherent potential through the evolution of species and 

the growth of individual organisms.  

Rejecting mechanism and holding that life must be understood with recourse to 

something non-material, this position stands in stark contrast to the disenchanted 

perspective. That Driesch’s neo-vitalism took a long step in the direction of an 

enchanted biology becomes even more evident when we see that he would relate it to 

spiritualism and parapsychology: in his 1908 book, Driesch claimed that it was entirely 

possible that entelechy could remain active beyond the death of an individual organism, 

although he would claimed no certainty on the matter.22 Over the decades that followed, 

Driesch got more deeply involved with studies of spiritualism and the occult, acting as 
                                                           
20 Driesch, The Science and Philosophy of the Organism, Vol. 1, 142.  
21 Driesch discusses his vitalistic principle of “entelechy” at length in Science and Philosophy of Organism, 

first in Vol. 1, 142-149; then in Vol. 2, 129-265. 
22 Driesch, Science and Philosophy of the Organism, Vol. 2, 260-263.  
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president of the English Society for Psychical Research in the 1920s and working to 

bring parapsychology on philosophically and scientifically acceptable grounds in 

Germany.23 In this context entelechy was suggested as an explanation for various occult 

faculties and mediumistic phenomena. It is, however, important to note that Driesch’s 

vitalism was developed from his experimental and theoretical work in embryology, and 

that he only applied it to spiritualism and parapsychology much later.24 The scientific 

context in which he first developed it will be discussed shortly. 

While the distinction between mechanism and vitalism should be clear, the 

middle positions of organicism/holism deserve more attention.25 Philosophically, this is 

a quite ambiguous cluster of positions, based on the rejection of both mechanism and 

vitalism. These positions require some extra attention not only because they are 

philosophically more complex than vitalism, but because they have been much more 

central in forming actual biological research programmes as well. Organicist reasoning 

has in fact been much more influential than is generally recognised: celebrated 

biologists such as Hans Spemann, Joseph Needham, and Richard Goldschmidt all 

defended organicist views, and formulated specific research programmes on the basis of 

such views. The contemporary biologist Scott Gilbert and the philosopher of science 

Sahotra Sarkar have even argued that ‘[m]any of the principles of organicism remain in 

contemporary developmental biology’ to this day, but that they ‘are rarely defined as 

such’.26 The reasons for this lack of acknowledgement of a living organicist heritage may 

have to do with the fact that organicism has held rather bad company through the years, 

                                                           
23 Driesch published several important works in the history of German parapsychology, including ‘Der 

Okkultismus als Neue Wissenschaft’ (1923), and the monograph Parapsychologie (1932). See also his 

presidential address to the SPR: Driesch, ‘Psychical Research and Established Science’ (1926). Driesch’s 

deep involvement with parapsychology, and his impact on its development, will be explored further in 

Part Three.  
24 His first monograph length defence of vitalism was in his 1905 book, Der Vitalismus als Geschichte und 

als Lehre.  
25 The term “holism” was coined by the Afrikaner military leader, politician and two times Prime Minister 

of South-Africa, Jan Christiaan Smuts, in his 1926 book, Holism and Evolution. Appearing at a time where 

the philosophical and scientific topics that the book deals with were already well-established, it has 

succeeded in giving a new name to the general position associated with organicism, emergence, and 

related currents in the philosophy of science.  
26 Gilbert & Sarkar, ‘Embracing Complexity’, 1. My emphasis. 
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and has thus become guilty by association. In addition to being associated with vitalism, 

which it in fact rejected, stances of organicism and holism have often been linked to 

political ideologies on the extreme right and left, as well as to various “spiritual” 

positions urging the re-enchantment of the world. As Gilbert and Sarkar somewhat 

sardonically remark: ‘With ideological friends like these, who needs enemies? The 

association with such company as vitalism, fascism, communism, and New Age 

spirituality should be enough to bring down any philosophy.’27  

 What, then, do organicist and holist positions imply, and how are they distinct 

from vitalism and mechanism? First of all, while dismissive of reductive mechanistic 

analysis, most organicist positions in biology were still thoroughly materialistic in their 

ontologies. This is the most crucial difference between the organicist and the vitalist: by 

clinging to monistic materialism, the organicist rejects any mysterious “vital forces”. 

Instead, the organicist is committed to a different kind of irreducibility about life, the 

main point being that certain biological functions can only be explained on their own 

level of existence, and hence not reduced to more fundamental realities – whether basic 

chemistry or fundamental vital forces. In contradistinction to the mechanist, the 

organicist/holist finds that organisms are more than the sum of their parts. As we shall 

see later, this led to organicism being linked with a whole literature, springing forth in 

the 1920s in particular, on “emergence” and “emergent properties” – pulling the rabbit 

out of the hat while insisting there is no magic involved.28 

While it seems all too easy to link some of these debates about mechanism, 

organicism and vitalism to broader political and cultural concerns in this period,29 it is 

nevertheless important to see that much of it in fact developed from “internal” scientific 

concerns. To make the point clear, we should have a look at the perhaps most important 

experimental context of these debates, which is found in the field of developmental 

embryology. The mechanistic hypothesis faced serious experimental problems in this 
                                                           
27 Ibid., 5. 
28 I am referring in particular to the school of “British emergentism”, the classics of which are Samuel 

Alexander, Space, Time and Deity (1920), two volumes; Conwy Lloyd Morgan, Emergent Evolution (1923), 

two volumes; Charlie Dunbar Broad, Mind and Its Place in Nature (1925). This school will be discussed at 

length in chapter six, where its intimate connection with natural theology will be revealed.  
29 In particular, it is easy to see connections to the Forman thesis and the development of quantum 

mechanics in the inter-war period. For the science of biology, an interpretation along these lines is found 

in Harrington, Reenchanted Science.  
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field around the turn of the century. It was to these problem Driesch responded by 

developing his concept of entelechy. Embryology would also prove to be a context 

where non-reductionist organicist approaches could be developed to great effect. These 

debates, now largely forgotten as far as their radical conceptual differences are 

concerned, have been re-inscribed in a progressive story of modern biology that 

culminates in the achievements of modern genetics and cloning. 

 

LESSONS FROM DEVELOPMENTAL EMBRYOLOGY  

The fertilization of the egg by a sperm, and the consequent splitting of the egg and 

development of the embryo was one of the big mysteries in biology at the end of the 19th 

century. The process of reproduction was crucial for theories of evolution, and it opened 

up many fundamental questions: How does inheritance work? What causes it? How 

does a fertilised egg start splitting, and what governs the development from this simple 

fusion of cells to a highly specialised organism? The latter question concerns 

“embryonic differentiation”, and it gave rise to a number of experiments from the 1880s 

and into the 20th century that were connected to different explanatory schemes. 

Looking at the works of Wilhelm Roux, Hans Driesch, Jacques Loeb, and later Hans 

Spemann reveals how embryology got connected to mechanistic materialism, holistic 

approaches, and overt vitalism. 

The story begins in the 1880s, when the zoologists August Weismann (1834–

1914) at the University of Freiburg, and Wilhelm Roux (1850–1924) of the University of 

Jena, independently developed the theory that all the information that went into 

heredity was present in the germ cells – the egg and the sperm – and that no other cells 

were active in the process of inheritance. This is known as the “germ plasm theory”, and 

would become central to the new versions of Darwinism that were about to be 

developed, and to the new school of Mendelism.30  In the formulations by Roux and 

Weismann the theory also came with certain predictions regarding the development of 

embryos that could be tested experimentally. According to the theory, it is only the 

combined germ cells of the newly fertilized egg that carry the complete set of hereditary 

information. As the cell starts dividing, the information was thought to be distributed to 

the new cells, thus accounting for the gradual specialisation of cells in the developing 
                                                           
30 Cf. Bowler, Evolution, 237–242. These debates concerning evolution will be discussed at the end of the 

present chapter. 
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embryo. This was in essence a mechanistic-materialist theory: the embryo was regarded 

as a mosaic of the material that was present in the fertilized egg from the beginning. 

Only a mechanical process of differentiation was needed to account for the further 

development of the organism.  

 The mosaic model was tested by Roux in 1888. In his experiments with fertilised 

frog eggs Roux waited for the first cleavage to happen and then used a hot needle to 

puncture one of the two cells. The mosaic model predicted that already at this stage, 

differentiation would have occurred, and half of the hereditary material would be lost 

with the destruction of one cell. Developing the surviving cell, Roux reported that it had 

developed into a half-embryo, which seemed to confirm the prediction of the germ 

plasm theory. On the basis of these results, Roux established a whole subfield entitled 

Entwicklungsmechanik, and a specialist journal by the name of Archiv für 

Entwicklungsmechanik der Organismen (1894). This journal became a rallying point for 

the mechanistic-materialist view in biology around the turn of the century, and was also 

the first journal dedicated to experimental embryology.31 

 Roux’s mechanistic interpretation of embryonic differentiation did not remain 

unchallenged for long, however.  In 1891, Hans Driesch started experimenting with sea 

urchin eggs harvested from the bay of Naples. Instead of destroying one of the cells after 

the first division of the egg, Driesch separated the two by rigorous shaking. In principle, 

the method of separation should have no bearing on Roux’ hypothesis, and one should 

still expect to see the two eggs develop into half-organisms. However, Driesch found 

instead that the two cells developed into two complete sea urchin embryos, the only 

difference being that they were slightly smaller than average. This result seemed to 

contradict Roux’ mechanistic mosaic model: ‘No machine could reconstruct the whole 

out of individual parts’.32 Building on these results, Driesch would spend the next seven 

years experimenting with embryos in search for adequate solutions within a 

mechanistic framework. In the end, however, his efforts were frustrated, and by the 

beginning of the 20th century, Driesch had formulated a radical vitalistic alternative. In 

1899 he published a monograph introducing the non-mechanistic idea of organisms as 

                                                           
31 Allen, ‘Materialism, Vitalism, and Organicism’, 270-271. 
32 Ibid., 271. 
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‘harmonious equipotential systems’.33 Over the course of the coming decades, Driesch 

left experimental embryology altogether, focusing instead on more philosophical ideas 

relating to his neo-vitalism. This would eventually take him into a number of other 

fields, including parapsychology and natural theology.34 

 Meanwhile, Driesch’s neo-vitalist interpretation was rapidly outdated by new 

experimental work that was carried out in embryology. In fact, some of his colleagues 

would criticise Driesch for having settled with a dogmatic solution that curtailed any 

further curiosity about what was really going on in embryonic differentiation. One of 

these critics was Jacques Loeb, who had briefly worked with Driesch in Naples, and 

would become a strong proponent of a new mechanistic programme following Driesch’s 

turn to vitalism. Loeb initially saw no contradiction between Driesch’s results and a 

mechanistic interpretation, having himself done similar experiments and found the 

same type of results. His way to show this rested on an innovation of embryological 

research methods, which enabled him to experiment with artificial parthenogenesis – 

inducing cleavages in eggs that had not been fertilized, by the application of purely 

chemical and physical agents.35 If such an artificial parthenogenesis were to be 

successful, one would be able to direct research towards the specific physico-chemical 

processes involved in natural fertilisation as well. In short, one would have come one 

step closer to a purely mechanistic-materialist interpretation of fertilisation – which at 

that point was still one of the most mysterious events separating living organisms from 

non-living material entities. 

Loeb borrowed methods from physical chemistry, and experimented with 

exposing unfertilized sea urchin eggs to water with different salt solutions, studying the 

effects of ionization on the egg. He found that certain solutions would excite the egg to 

produce the first cleavage, thus initiating a process of parthenogenesis. Thus Loeb was 

able to show that a purely physico-chemical process could be used to mimic “vital” 
                                                           
33 Driesch, Die Lokalisation morphogenetischer Vorgänge, Ein Beweis vitalistischen Geschehens; cf. 

Harrington, Reenchanted Science, 51. 
34 Driesch’s vitalistic position was developed in a number of works of the early 20th century, including 

Geschichte des Vitalismus (1905), but most notably The Science and Philosophy of Organism (1908) based 

on his Gifford Lectures. Driesch’s strongest contribution to parapsychology came in his 1932 

Parapsychologie: Die Wissenschaft von den “Okkulten“ Erscheinungen. As we shall see in part III, this book 

had some influence on the development of scientific parapsychology, particularly in Germany.  
35 Allen, ‘Mechanism, Vitalism and Organicism’, 272. 
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processes, and produce, in the laboratory and under strict control by the scientist, 

completely fatherless sea urchin embryos.36 This research suggested that even the most 

mysterious vital processes could in principle be reduced to physics and chemistry. 

Furthermore, the phenomena of reproduction could be brought under complete human 

control.37 

 Loeb’s approach was thoroughly mechanistic, in both a philosophical and a 

methodological sense, and it would become exemplary of a new paradigm for biological 

research in the 20th century that came out strongly against any non-mechanistic 

tendency.38 But in the meantime, a number of organicist approaches were also advanced, 

representing a non-mechanistic programme that lead to much more fruitful research 

than Driesch’s vitalism had done. Although organicism was argued on a number of 

grounds, ranging from purely operative concerns of experimentation to abstract 

philosophical matters, we should presently continue with one last example springing 

out of practical considerations of embryology research. This example is found in the 

work of Hans Spemann (1869–1941), who was eventually awarded the 1934 Nobel 

Prize in physiology and medicine for his work. 

 Spemann took up research in embryology in the late 1890s, but conducted it 

along a different path than had Roux, Driesch, and Loeb.  His distinctly organicist 

approach would lead to significant results in the 1920s when, together with his PhD 

student Hilde Proescholdt (later Mangold), he experimented with the phenomenon 

Spemann termed “induction”.39 The process may be described simply as follows: By 

intervening in a developing embryo, removing tissue from one part of the embryo and 

transplanting it somewhere else, Spemann discovered that one could change the 

direction in which a certain region of the embryo developed. The natural course of 

embryonic differentiation could be altered by laboratory “induction”. In earlier work, 

for example, Spemann had experimented with the differentiation of eye lenses in the 

embryo of frogs. When he removed the optic vesicle (growing out of the neural tube) 

                                                           
36 Ibid., 237. 
37 The ideal of engineering and human control and manipulation was central to Loeb’s programme, as 

demonstrated by Pauly, Controlling Life.  
38 On the denial and rejection of non-mechanistic approaches in biology, see Gilbert and Sarkar, 

‘Embracing Complexity’. 
39 For a brief overview, see Allen, ‘Mechanism, Vitalism and Organicism’, 276-279.  
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and transplanted it to the back of the embryo, this region would suddenly start 

producing lenses. Specialised cell tissue was shown to have the property of inducing 

other “lower-level” cells to develop in a different and more specialised way than they 

would if they had not come in contact with the inducing cells. In the work with 

Proescholdt, Spemann tried to determine whether there was one master inductive 

process early in the organism that would fix the whole body plan. In experiments with 

salamanders, the area of the young amphibian embryo known as the dorsal lip region 

(which would normally develop to become the back side of the organism) was shown to 

be concerned with the development of neural tissue, around which the rest of the 

organism followed. When Proescholdt removed tissue from the dorsal lip of one embryo, 

and introduced it to the skin of another evolving embryo the cells that were supposed to 

become ordinary skin instead started developing a second nervous system. The result 

was a salamander with two heads. In the final article outlining this result, the name 

“organizer” was used to characterise the “master-inductor” Proescholdt and Spemann 

had discovered. 

 What were the broader implications of this “organizer principle”? Most 

importantly, it signalled a methodologically organicist approach that found it sufficient 

to experiment on specific levels of organisation without reducing to lower levels in 

order to find explanations of the phenomenon in question. When it comes to induction 

and the organizer, Spemann in fact held that these concepts only existed on their own 

level of organisation and specialisation, as a kind of “emergent properties” which simply 

did not yet exist below specific levels of embryonic development. Furthermore, 

induction seen as a causal phenomenon (specialised tissue inducing lower-level tissue 

to develop in a certain way) involved a reversal of the explanatory arrow, from the 

bottom-up of the reductionist to the top-down of the organicist. A methodological 

approach was thus developed that did not rest on reductionism. The development of 

this organicist approach, and the discoveries it led to, were together deemed deserving 

of a Nobel Prize.  

 

CONCLUSIONS  

Early 20th century biology had room for positions tending in the direction of a “re-

enchantment of life”.  While the disenchantment of life had rendered a picture where 

living organisms were nothing but machines, and their whole existence and functioning 
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could, in principle, be understood in the exact same way as machines could (that is, in 

terms of mechanistic interaction of constituent parts), both organistic and vitalistic 

perspectives were challenging this view. For the organicist, the full calculability of 

organisms was strongly contested, especially in terms of reduction and mechanics. The 

vitalist went even further, claiming that mysterious forces had to be added to the 

equation if life was to be truly grasped. While these positions varied greatly in the 

degree to which they would influence the future direction of biology, they were all 

decidedly part of the space of possibilities in the discipline during these first three 

decades of the 20th century. What is more, they were all at various instances argued on 

the basis of experimental data, and they all contributed to the broader theoretical and 

philosophical debates of the discipline.  

 In the longer run, both organicism and certainly vitalism would vanish from the 

scene. Partially as a response to these intellectual fashions of the early century, a new 

and more powerful mechanistic framework was conceptualised, leading to a strong 

paradigm that has continued to dominate biological research since WWII. Anti-

mechanistic positions were increasingly marginalised. Driesch’s radical position was 

completely unacceptable to most biologists already before 1910: the experimental 

problem that he claimed to have “solved” by invoking entelechy had already been given 

fruitful explanations by his colleagues, pushing research into new and fruitful domains. 

Driesch, however, continued developing and lecturing on his vitalistic philosophy, 

mostly to non-biologists, for several decades after his own experimental interpretation 

had become obsolete. 

While the ultimate fate of organicism and vitalism would be scientific oblivion, 

then, they were still viable non-mechanistic options during the first decades of the 20th 

century. They were part of a broader struggle, which had philosophical and cultural as 

well as scientific foundations, namely the problem of disenchantment. A definition and 

theory of life will necessarily have repercussions for how we view ourselves as human 

beings, and how we see our place in nature at large. In this light, it is not so surprising 

that the question of mechanistic and non-mechanistic understandings in this particular 

field should be connected with a broader range of human and social sciences as well. In 

the following section we shall both probe a bit broader and dig a little deeper, following 

the connections that the question of life brought into psychology and philosophy of 
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mind. The basis for this bridge should be sought in one issue in particular: the notion of 

teleology as a counterpoint to mechanism. 

 

 

3 THE CONQUEST OF CONSCIOUSNESS:  

PSYCHOLOGY AND THE PLACE OF MIND IN NATURE 

In the schools of Western philosophy, the question of what life is has been intrinsically 

connected with concepts such as soul, mind, and consciousness. This was the case in 

both classical and scholastic philosophy; as a trend it continued, to an extent even 

intensified, after the scientific revolution and the Enlightenment. As evinced by the 

discussion of the Cartesian mechanistic conception and the later views of Huxley and 

the Victorian naturalists, how one positioned oneself on the question of what life is and 

how it works will eventually lead to, if not already imply, a psychological theory. For 

Descartes, the conclusion was that animals did not have a psychology, while human 

possessed a res cogitans somehow mysteriously connected to the pineal gland at the 

centre of the brain. For Huxley the solution was epiphenomenalism. Materialistic 

positions became the basis for those who sought to liberate psychology from philosophy 

and make it an independent empirical scientific discipline during the second half of the 

19th century. Wilhelm Wundt (1832–1920) developed his groundbreaking academic 

psychology from a thorough basis in physiology, particularly the physiology of 

perception.40 As psychology expanded, both institutionally and geographically, the 

reaction to Wundt’s strictly mechanistic and physiological focus took hold both in the 

early psychical research movements, and within certain quarters of academic 

psychology. Out of this landscape emerged Frederic Myers (1843–1901), whose ideas 

on the “subliminal self” influenced Freud and the later psychoanalytic tradition, and 

whose notion of a spectrum of consciousness had a deep impact on William James’ 

                                                           
40 Wundt’s first book on perception, Beiträge zur Theorie der Sinneswahrnehmung, was published in 1862, 

and was followed by his two ground breaking volumes on psychology, Vorlesungen über die Menschen -

und Tierseele (1863), and Grundzüge der physiologischen Psychologie (1874). Before these works, and 

besides them, he published several books on medicine and physiology in general. For a discussion of the 

emergence of Wundt’s psychology and reactions to it by voices who looked to the psyche for mystery and 

enchantment, see Heather Wolffram, Stepchildren of Science, 37-43. 
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psychological theories.41 Myers and James may both be seen as champions of a 

psychological programme that opposed the mechanistic and materialistic foundations of 

the Wundtian research programme. This critique was still present in the early 20th 

century. 

It is also in this broader landscape that we should place such a towering figure as 

Sigmund Freud, and the whole school of psychoanalysis that followed in his wake. While 

the name “Freud” is all too often mentioned in the same breath as the word 

“psychology”, it remains a fact that Freud was never an integrated part of the academic 

psychological community. He did not work within the established schools of 

psychological thought, did not follow the research methods of academic psychology, and 

did not contribute much to their advance and conceptual development.42 Freud’s impact 

was mostly outside of academic psychology: on psychiatric practice, no doubt, and on 

theorising in fields such as sociology and anthropology, but perhaps most importantly 

on public discourse about the psyche. That is not to say that Freud was completely 

ignored by psychologists – indeed he was discussed, but not primarily as a professional 

colleague sharing an academic discourse. Freud himself paid no attention to academic 

psychology, and hardly ever referenced a single psychological experiment in his work. 

The psychologists, on their part, acknowledged that Freud, despite his unscientific 

methods, had seen something important about everyday life, and on this level they had 

to engage with some of his ideas. As his obituary in The Psychological Review in 1939 

stated, ‘it is in his role as man in the street, not on the basis of his special knowledge, 

that a psychologist pays attention to Freud’.43  

                                                           
41 See James’ obituary of Myers: James, ‘Frederic Myers’ Service to Psychology’. There is also a much 

longer undercurrent of early psychological discourses here related to the influence of Mesmerism and 

artificial somnambulism, particularly in their Romantic interpretations. These positions were particularly 

influential in the revolt against Wundtian psychology in the context of psychical research. For historical 

overviews, see especially Henri Ellenberger, Discovery of the Unconscious; Alan Gauld, A History of 

Hypnosis; Adam Crabtree, From Mesmer to Freud; Alison Winter, Mesmerized.  
42 For an impression of Freud’s relation to academic psychology at his death in 1939, see the obituary 

published in Psychological Review: Edna Heidbreder, ‘Freud and Psychology’.  
43 Ibid., 192. 
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While the influence of Freud and psychoanalysis on public discourse in the 20th 

century is undeniable,44 his ideas will not be dealt with in any detail in this chapter or 

indeed in the rest of the work, for the reasons given above: our main concern at present 

is with the role of the academy and with scientific knowledge produced within it; hence 

it is on those working within academic traditions, embodied in academic institutions, 

that we must focus. 

Debates concerning mechanism and teleology as theoretical frameworks for 

understanding human psychology and relating psychology to biology are not hard to 

find in the academic psychological literature of the period. The English psychologist 

William McDougall (1871–1938) was an internationally renowned champion of a non-

mechanistic approach to psychology during the three first decades of the century, 

although largely reduced to an anecdote in the history of psychology today. McDougall 

deserves our attention because he explicitly aligned his psychology with both biological 

vitalism and with psychical research, and fought to save teleology in the theories of 

psychology as well as in evolutionary biology. He also mounted a full-scale attack on the 

new psychological paradigm that was gaining ground in American universities at the 

time: behaviourism. As we shall soon see, the behaviourism debate accentuates the 

main conceptual fault lines in psychology and biology alike.  

 

FROM MIND TO BEHAVIOUR: JOHN WATSON AND THE BEHAVIOURIST REFORM  

                                                           
44 It is interesting to quote a contemporary verdict of why and in which way Freud was successful. Again, 

from Heidbreder’s obituary: ‘An essential part of Freud's contribution is the 

form in which he presented his teachings, a form which made statable for open and public discussion 

events which occurred in hidden private worlds. In brief he invented a mythology and a terminology. By 

the liberal use of analogy and metaphor he constructed a world of symbols well adapted to the human 

propensity for thinking in terms of concrete situations: a world not of abstractions, difficult to conceive 

and attend to, but of picturable persons and objects and places, as easy to think and talk about as the 

world of a novel or drama, and somewhat similar in its appeal to human interest. By reference to this 

world layman and scientist alike found it possible to formulate the problems of depth psychology. It is 

profoundly significant that the Freudian terminology has been widely adopted, and that even among 

psychologists who find Freud's explanations worthless, there are many who find his terminology 

indispensable.’ Heidbredner, ‘Freud and Psychology’, 192-193. 
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In the spring of 1913 a new paradigm for the science of psychology was proclaimed in 

the journal Psychological Review, the leading psychology journal in North America at the 

time. The article ‘Psychology as the Behaviorist Views It’, written by James B. Watson, 

professor of psychology at Johns Hopkins University, soon became something of a 

manifesto for the rising behaviourist school of psychological research. Rather than 

inventing behaviourism from scratch, Watson’s article consolidated certain tendencies 

that had already been present for a while in the methodological and theoretical debates 

between the two major schools of psychology at the time: structuralism and 

functionalism. In the history of psychology, “structuralism” refers primarily to Edward B. 

Titchener’s (1867–1927) development of Wundt’s psychology after moving to the 

United States in the mid 1890s, when he became professor of psychology at Cornell. The 

basic perspective of structuralism was to take as its fundamental area of study the 

structure of consciousness and mind as such, classifying and analysing the relations 

between its components by way of introspection. 45  By contrast, functionalism 

constituted a different research focus. It was less interested in systematising the content 

and structure of experience through introspection than in looking at the interaction of 

mental processes and the environment of psychological agents. Functionalist 

psychology largely sprung out of the American pragmatist approach to philosophy of 

mind and philosophy of science, with both William James and John Dewey considered 

among its founders and early exponents. The main spokesperson and developer of 

functionalism was, however, the University of Chicago based psychologist James 

Rowland Angell (1869–1949).46  

Functionalism had already raised the question of what use there really was of 

internal mental categories in the study of psychology, and particularly what to do with 

the concept of “consciousness”. In a paper published in 1904, William James had put it 

like this: 

 

                                                           
45 Titchener’s emphasis on introspection was made clear, and its various ways of application to the areas 

of experimental psychology laid out in much detail, in his first and influential textbook, written for his 

courses at Cornell in 1896, An Outline of Psychology. It is notable that the book was concluded with three 

chapters on ‘The Ultimate Nature of Mind’, focusing on philosophy, metaphysics, and the mind-body 

problem. See Titchener, An Outline of Psychology, 339-346.  
46 E.g. Angell, Psychology (1904); idem, ‘The Province of Functional Psychology’.  



165 
 

For twenty years past I have mistrusted 'consciousness' as an entity; for seven or eight years 

past I have suggested its non-existence to my students, and tried to give them its pragmatic 

equivalent in realities of experience. It seems to me that the hour is ripe for it to be openly 

and universally discarded.47 

 

James’ position was not an eliminativist one, however, but rather grounded in his 

supposition that ‘there is only one primal stuff or material in the world, a stuff of which 

everything is composed’, and that this stuff can be called ‘pure experience’. 48 

Nevertheless, questioning the usefulness of the concept of consciousness was fast 

becoming a general trend.49 This debate was particularly clear on those areas where 

psychology and physiology intersected. Jacques Loeb, for example, wrote in 1912 that:  

 
The contents of life … are wishes and hopes, efforts and struggles … disappointments and 

suffering. And this inner life should be amenable to a physico-chemical analysis? In spite of 

the gap which separates us today from such an aim, I believe that it is attainable.50 

 

As Eliott P. Frost summed the situation up in the debate section of Psychological Review 

that same year, 

 
men  who are distinctly physiologists and have no immediate psychological interests [like 

Loeb], see in the concepts of psychology only an illusive subjective nomenclature that is both 

inadequate to throw further light on their strictly biological problems, and, what is more, is 

directly confusing. To ask whether animals have conscious states, whether they reflect upon 

their own processes as they occur, is an irrelevant, because an inconceivable hypothesis. 

Physico-chemical explanations, while not yet illuminative of life phenomena as such, have a 

very direct answer to the question of fixed behavior as the expression of life phenomena.51 

 

                                                           
47 James, ‘Does “Consciousness” Exist?’, 477-478. 
48 Ibid., 478. 
49 Even at the point of writing his article, James noted this trend, mentioning in a footnote ‘[a]rticles by 

Baldwin, Ward, Bawden, King, Alexander and others. Dr. Perry is frankly over the border.’ Ibid., 477 n1. 

On James’ curious ontological position, and its relation to the thought of Frederic Myers, we shall have 

more to say in chapter eight. 
50 Quoted in Frost, ‘Discussion: Can Biology and Physiology Dispense with Consciousness?’, 246. 
51 Ibid., 248. 
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An unease about consciousness was also expressed by leading functionalist 

psychologists. In a paper addressed to the American Psychological Association in 1910, 

James Angell argued, on methodological grounds, that 

 
it is quite within the range of possibility, in my judgment, to see consciousness as a term fall 

into as marked disuse for everyday purposes in psychology as has the term soul. This will 

not mean the disappearance of the phenomena we call conscious, but simply the shift of 

psychological interest toward those phases of them for which term like behavior affords a 

more useful clue.52 

 

The soon-to-be founder of behaviourism, John Watson (1878–1958), had done 

his PhD on learning in animals with Angell at the University of Chicago in 1903,53 and 

was painfully aware of the problems in describing functionalist analysis of mental life 

with the nomenclature of older introspective psychology. When Watson launched his 

own programme at the age of 35, he started from a problem that was already well 

known and much debated in the psychological literature. His solution to it was however 

a bold and radical one, seeing only one way to get rid of the problems haunting 

psychology and making it at long last a truly scientific discipline: all mentalistic 

concepts had to go, together with the introspective method. This iconoclastic 

programme was spelled out already in the opening paragraph of Watson’s 1913 article: 

 
Psychology as the behaviorist views it is a purely objective experimental branch of natural 

science. Its theoretical goal is the prediction and control of behavior. Introspection forms no 

essential part of its methods, nor is the scientific value of its data dependent upon the 

readiness with which they lend themselves to interpretation in terms of consciousness. The 

behaviorist, in his efforts to get a unitary scheme of animal response, recognizes no dividing 

line between man and brute. The behavior of man, with all of its refinement and complexity, 

forms only a part of the behaviorist's total scheme of investigation.54 

 

Watson dismissed structuralism out of hand, while at the same time expressing strong 

reservations about functionalism as it was currently practiced:  

                                                           
52 Cited in Angell, ‘Behavior as a Category of Psychology’, 255 n. 2. 
53 See, e.g., the introduction to his PhD dissertation: Watson, Animal Education, 5. 
54 Watson, ‘Psychology as the Behaviorist Views It’, 158. 
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I have done my best to understand the difference between functional psychology and 

structural psychology. Instead of clarity, confusion grows upon me. The terms sensation, 

perception, affection, emotion, volition are used as much by the functionalist as by the 

structuralist. The addition of the word “process” (“mental act as a whole”, and like terms are 

frequently met) after each serves in some way to remove the corpse of “content” and to 

leave “function” in its stead. Surely if these concepts are elusive when looked at from a 

content standpoint, they are still more deceptive when viewed from the angle of function, 

and especially so when function is obtained by the introspection method.55 

 

The problem was that psychology had not succeeded in ridding itself of outmoded 

metaphysical notions of the past. Thus, Watson saw his behaviourist programme as 

being the logical conclusion of functionalism, the culmination of a process that had been 

initiated when psychology started taking environment interaction, stimuli responses, 

and physiology – in short, all the external and quantifiable aspects of “mental life” – 

seriously. Behaviourism provided a way out of the philosophical mind-body problem 

that continued to be latched on to psychological research for as long as it spoke both of 

internal and external, subjective and objective, consciousness and behaviour.  

Behaviourism was ‘the only consistent and logical functionalism’: 

 
In it one avoids both the Scylla of parallelism and the Charybdis of interaction. Those time-

honored relics of philosophical speculation need trouble the student of behavior as little as 

they trouble the student of physics. The consideration of the mind-body problem affects 

neither the type of problem selected nor the formulation of the solution of that problem. I 

can state my position here no better than by saying that I should like to bring my students up 

in the same ignorance of such hypotheses as one finds among the students of other branches 

of science.56 

 

Watson’s programmatic call to make psychology scientific by throwing out 

introspection, mentalistic language, and the entire philosophical tradition attracted 

some attention among psychologists in the following years. However, the discipline did 

not automatically convert to the new gospel of behaviourism. James Angell followed up 

                                                           
55 Ibid., 165. 
56 Ibid., 166. 
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with an article on ‘Behavior as a Category in Psychology’, which, despite reservations, 

subscribed to the general ideas: 

 
In general I should recognize cordially the service rendered by so courageous and lucid a 

statement of creed, although a part of [Watson’s] program seems to me rather Utopian and 

impracticable and other portions appear to disregard somewhat obvious distinctions and 

difficulties. Meantime, … I am heartily sympathetic to most of the author's constructive, 

positive program for emphasizing objective methods in psychology.57 

 

Other articles in Psychological Review took up this direction, discussing the category of 

behaviour and the methodological contribution of behaviourism in relation to the 

existing schools of psychology. 58  Meanwhile, Watson published a book length 

introduction to psychology bearing the telling title Behavior (1914), and new articles in 

which the position was further developed. 59  These works remained largely 

programmatic and polemical, without providing much in terms of novel experimental 

results to prove the power of the paradigm. 

This would change in 1920, when Watson and his assistant (and later wife) 

Rosalie Rayner published the results of their famous “Little Albert” experiment.60 The 

experiment with the infant “Albert B.” was presented as first evidence that one could in 

fact condition a human subject to develop specific emotional responses triggered by 

specific stimuli. At the beginning of the experiment, a nine-months old infant was 

presented with a number of objects, including a rabbit, a rat, a burning newspaper, 

cotton wool, and various masks. Psychological tests were conducted demonstrating that 

little Albert displayed no reaction of fear towards any of these objects. Then the actual 

experiment began: Albert was given a white rat to play with, but while he was doing this, 

Watson and Rayner scared the infant with loud noises created by striking a steel bar 

with a hammer behind him. The fear induced by this loud noise was considered a 

natural response. The point of the experiment, however, was to show that the 

                                                           
57 Angell, ‘Behavior as a Category of Psychology’, 261 n. 3. 
58 E.g. B. H. Bode, ‘Psychology as a Science of Behavior’(1914);  A. P. Weiss, ‘Relation between Structural 

and Behavior Psychology’ (1917). 
59 E.g. Watson, ‘An Sttempted Formulation of the Scope of Behavior Psychology’ (1917); idem, Psychology 

from the Standpoint of a Behaviorist 
60 Watson and Rayner, ‘Conditioned Emotional Reactions’. 
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successive pairing of a stimulus that triggered fear (the noise), with a stimulus that did 

not naturally trigger fear (the rat), led to a conditioned fear response: when poor little 

Albert was exposed to the rat again after the conditioning, he would immediately start 

crying and attempt to get away from it. The experiment garnered much attention, and 

Watson’s behaviourism subsequently experienced its real scientific breakthrough in the 

1920s.61  

 

THE BATTLE OF BEHAVIOURISM: JAMES B. WATSON VS. WILLIAM MCDOUGALL 

Another event of 1920 that would have much to say for American psychology over the 

coming decade was the arrival at Harvard of the English psychologist William 

McDougall (1871–1938). McDougall, who we will meet again in the chapters on 

psychical research and parapsychology due to his centrality in the development of those 

fields, had published a highly successful psychology textbook in 1908. An Introduction to 

Social Psychology went through as many as 23 editions in less than 20 years, making it 

one of the most successful English-language psychology books ever published.62 Having 

taught at both Cambridge and Oxford, McDougall was considered the most eminent 

English psychologist of his generation. His position, however, was strongly conservative 

when compared to someone like Watson. Keeping the Western philosophical canon in 

much higher regard, McDougall explicitly defended a dualistic position, wanted to save 

teleology as a fundamental concept in psychology and biology alike (the two were 

intimately connected in his work, as they were for Watson and so many other 

psychologists), and bordered, essentially, on a form of neo-vitalism. In another 

influential book, Body and Mind, McDougall related his psychology more explicitly to the 

philosophy of mind, and proposed to see his own position as a variety of “animism”. For 

him, “animism” denoted the view that  

 

                                                           
61 See for example his popular book, Behaviorism (1925) 
62 See Graham Richards, ‘Defining a Distinctively British Psychology’, 654. Richard, reflecting on this 

volume on the occasion of its 100th anniversary in 2008 writes that the only other English language 

academic psychology text from before 1910 which is still in print is William James’ Principles of 

Psychology.  
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all, or some, of those manifestations of life and mind which distinguish the living man from 

the corpse and from inorganic bodies are due to the operation within him of something 

which is of a nature different from that of the body, an animating principle … .63 

 

After moving to the United States in 1920, and taking over William James’ old 

chair of psychology at Harvard, McDougall would soon become a controversial figure. 

He was a supporter of the Lamarckian theory of evolution, heavily involved with 

psychical research, and also a strong proponent of eugenic policies in the United 

States.64 In fact, immediately upon arriving McDougall gave a number of public lectures 

in which he warned about dwindling intelligence rates among the American population, 

urging that eugenic measures be taken to protect the nation from itself. The title of the 

published lectures – Is America Safe for Democracy? (1921) – was no less provocative 

than the content.65 

 When it comes to their basic views of life and mind the psychologies of Watson 

and McDougall could not have been much more different. In fact, McDougall became 

known as one of the primary spokespersons against the behaviourist paradigm in 

American psychology in the 1920s. In February 1924, Watson and McDougall were 

asked to debate their respective views on behaviourism before the distinguished 

Psychology Club in Washington. The two lectures, which neatly illustrate the key issues 

at stake in this debate in the 1920s, were published together in 1929 under the name 

The Battle of Behaviorism: An Exposition and an Exposure. Reading these two essays 

together gives a good insight into what the battle really concerned, and we shall spend 

some time juxtaposing the positions in what follows. 

Watson’s defence of behaviourism employs a number of strategies that mix in 

sometimes surprising ways. The subtitle of the essay, ‘The Modern Note in Psychology’, 

plays on the novelty of the approach. Behaviourism is linked with strict scientific 

method, and competing visions are branded as unscientific and old-fashioned. In pair 

with the invocation of science and progress, however, goes a curious use of references 

to religion and tradition. Somewhat surprisingly, Watson starts off by claiming that 

                                                           
63 McDougall, Body and Mind, iix. 
64 Cf. Asprem, ‘A Nice Arrangement of Heterodoxies’. 
65 We will have a closer look at the relation between McDougall’s eugenics and his views on life, mind, and 

psychical research, in chapter nine. 
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behaviourism, far from being a strange new and counterintuitive invention, is in reality 

the earliest type of psychology attested in history. Hence, he argues, its current 

establishment is but a return to origins and to “common sense”. Surprisingly, Watson 

claims to find the earliest example of a psychological experiment in Genesis 3:   

 
The tempting of Eve by the serpent is our first biblical record of the use of psychological 

methods. May I call attention to the fact, though, that the serpent when he tempted Eve did 

not ask her to introspect, to look into her mind to see what was going on. No, he handed her 

the apple and she bit into it.66  

 

On this, one has to say, extremely thin basis, Watson argued that ‘early psychology was 

Behavioristic’ – it ‘grew up around the notion that if you place a certain thing in front of 

an individual or a group of individuals, the individual or group will act, will do 

something. Behaviorism is a return to early commonsense.’67 

These are not merely loose claims to ancient tradition. Over the following pages, 

Watson develops a rough theory of how religion gradually emerged from exactly this 

kind of primeval behaviouristic observation, and furthermore – how religion had 

created a false and speculative psychology that still held sway over much of academia. 

The origins of religion, according to Watson, was with a class of lazy behaviourists, who 

became the first “medicine men” and priests by learning how to take advantage of  other 

peoples’ conditioned responses:   

 
No one knows just how the idea of the supernatural started. It probably had its origin in the 

general laziness of mankind. Certain individuals who in primitive society declined to work 

with their hands, to go out hunting, to make flints, to dig for roots, became Behavioristic 

psychologists – observers of human nature. They found that breaking boughs, thunder, and 

other sound-producing phenomena would throw the primitive individual from his very birth 

into a panicky state (meaning by that: stopping the chase, crying, hiding, and the like), and 

that in this state it was easy to impose upon him. These lazy but good observers began to 

speculate on how wonderful it would be if they could get some device by which they could at 

will throw individuals into this fearsome attitude and in general control their behaviour … 
                                                           
66 Watson, ‘Behaviorism – The Modern Note in Psychology’, 8. The behaviouristic interpretation of the 

biblical story of the Fall was already given in an article in 1917. See Watson, ‘An Attempted Formulation 

of the Scope of Behavior Psychology’, 330. 
67 Watson, ‘Behaviorism’, 8-9. 
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These individuals were called medicine men, soothsayers, dream interpreters, prophets – 

deities in modern times. Skill in bringing about these emotional conditionings of the people 

increased; organization among medicine men took place, and we began to have religions of 

one kind or another, and churches, temples, cathedrals, and the like, each presided over by a 

medicine man.68  

 

From this very brief and sweeping analysis Watson constructs a vision in which all sorts 

of religious and supernatural ideas and concepts have their origins in, and are retained 

in large populations by, unquestioned authority based on the primeval behaviourists’ 

control of fear responses.69 This has had implications for the study of psychology, 

argues Watson, turning to the concept of the “soul” to draw up a grand genealogy that 

connects introspective and “conservative” psychology with religion. Despite the fact that 

‘[n]o one has ever touched a soul, or has seen one in a test tube, or has in any way come 

into a relationship with it as he has with the other objects of his daily experience’,70 the 

soul had been given a very prominent place in Western thought through theology and 

philosophy. The scientific revolution had resulted in the soul being eliminated from 

certain fields of knowledge such as astronomy and physics. In philosophy and 

psychology, however, dealing with ‘non-material objects’, the soul remained in place. 

When Wundt’s experimental psychology had been established, it seemed as if the 

religious heritage was finally removed also in this field, but Watson argued that this was 

only an illusion:  

 
It was the boast of Wundt’s students, in 1869, when the first psychological laboratory was 

established, that psychology had at last become a science without a soul. For fifty years we 

have kept this pseudo-science exactly as Wundt laid it down. All that Wundt and his students 

really accomplished was to substitute for the word “soul” the word “consciousness”.71  

 

                                                           
68 Ibid., 10-11. 
69 ‘I think an examination of the psychological history of people will show that their behavior is much 

more easily controlled by fear than by love. If the fear element were dropped out of any religion, that 

religion would not survive a year.’ Ibid., 11. 
70 Ibid., 12-13. 
71 Ibid., 14. 
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Consciousness is just as fuzzy, unscientific and useless a concept as the soul, says 

Watson, but the psychologists have been able to operate with it by going from the 

assumption that “everybody knows” what “it” is.72 The result of the  

 
major assumption that there is such a thing as consciousness, and that we can analyze it by 

introspection, [is that] we find as many analyses as there are individual psychologists. There 

is no element of control. There is no way of experimentally attacking and solving 

psychological problems and standardizing method.73  

 

The behaviourist’s alternative is an exclusive focus on observable and measurable 

things in order to introduce rigorous experimental standards modelled on those that 

had recently led to such unprecedented progress in the fields of physics, chemistry, and 

biology. It is notable that Watson on this occasion emphasises the connection between 

behaviouristic psychology and biology. Focusing exclusively on observable behaviour 

means that one is studying organisms rather than “minds”. This, furthermore, means 

that ‘psychology connects up immediately with life’.74 

 The connection between biology and psychology was, of course, not new or 

radical in itself. Neither was it a connection which McDougall would disagree with. 

Rather, what was at stake was the question of just how psychology and the organism 

were connected. From Watson’s perspective, the difference between behaviourism and 

McDougall’s position concerned their stance on vitalism:  

  
The Behaviorist finds no scientific evidence for the existence of any vitalistic principle, such, for 

example, as Prof. MacDougall’s “purpose”, in his explanation of the increasing complexity of 

behavior as we pass from infancy to adulthood. It is a truism in science that we should not 

bring into our explanation any vitalistic factor. We need nothing to explain behavior but the 

ordinary laws of physics and chemistry.75  

 

Here Watson positions himself towards mechanistic-materialism in biology, and 

embraces a reductionism along the lines of Loeb. From this premise, it would appear 

                                                           
72 Ibid., 15. 
73 Ibid., 16. 
74 Ibid., 18. 
75 Ibid., 25-26. Italics in original. 
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that those invoking consciousness, purpose, or teleology into their psychologies did so 

as a result of jumping to conclusions from insufficient evidence: 

 
There are many things we cannot explain in behavior just as there are many things we 

cannot explain in physics and chemistry, but where objectively verifiable experimentation 

ends, hypothesis, and later theory, begin. But even theories and hypotheses must be couched 

in terms of what is already known about physical and chemical processes. He then who 

would introduce consciousness, either as an epiphenomenon or as an active force 

interjecting itself into the chemical and physical happenings of the body, does so because of 

spiritualistic and vitalistic leanings. The Behaviorist cannot find consciousness in the test-

tube of his science. He finds no evidence anywhere for a stream of consciousness, not even 

for one so convincing as that described by William James.76 

 

It is here that the main difference between the two psychologies really becomes 

apparent. Their starting points are opposed to each other. In the “conservative” position, 

mind is taken for granted: besides dissecting it into various components (the 

structuralist and introspective approach), one would seek its relation to the body by 

seeing behaviour as “expressions” of mental states, and actions as “motivated”, 

“intentional”, or “directed” in various ways by such states. Mind becomes the explanans 

of behaviour. For the Watsonian behaviourist, who follows a mechanistic-materialist 

position on biology, mind at best enters as an explanandum. At the very least, the 

concept of mind does: Watson was ready to give a behaviouristic explanation of how the 

concept of “the soul” had been invented in the first place, by lazy but clever and power-

hungry ancient behaviourists. More interesting than the question of what minds “were” 

was the question of how people came to talk about and attribute minds to themselves 

and to others. 

 

* * * 

McDougall agreed that this was the crux of their disagreement, but in his own paper he 

also added a few other dimensions to the discussion. He introduced an important 

distinction that may at first have been clouded: that between behaviourism proper, and 

what McDougall called ‘the mechanistic dogma’. Interestingly, he added that of these 

                                                           
76 Ibid., 26. 
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two fundamental issues, ‘[t]he second is the more important’.77 The distinction suggests 

that behaviourism and mechanism are not linked by necessity. Moreover, by separating 

behaviourism from mechanism, McDougall was able to present his own work as being, 

in fact, entirely compatible with the best kind of behaviouristic methodological 

principles, while remaining overall a revolt against mechanistic explanation in 

psychology.  

To understand this point clearly, we need to acknowledge that McDougall also 

offered a distinction between three different forms of behaviourism:  

 

1) ‘Metaphysical Behaviorism’ (which McDougall also calls ‘Neo-Realism’); 

2) ‘Watsonian Behaviorism’ (Watson’s original, which is primarily 

methodological);  

3) ‘Sane Behaviorism’.  

 

Their names already reveal which type McDougall himself preferred, but what was the 

difference between the three? The first type entails what has in later philosophy of mind 

become known as eliminativism. Behaviour is all there really is, and the mind is an 

illusion (McDougall describes this position, quite aptly, as ‘an inversion of subjective 

idealism’). The Watsonian position was, in contradistinction, meant to be a purely 

methodological doctrine, which gave prescriptions about how best to conduct 

psychological research. Finally, ‘sane Behaviorism’ is described as   

 
… that kind of psychology which, while making use of all introspectively observable facts or 

data, does not neglect the observation of behaviour, does not fail to make full use of all the 

facts which are the exclusive data of Watsonian Behaviorism.78  

 

In the sane variety, introspective and behaviouristic data are meant to complement one 

another. McDougall submits that this is in fact a very common position in modern 

psychology; remembering our discussion of structuralism, functionalism, and the role of 

physiology in psychology, it is hard to disagree. With reference to this distinction, and to 

                                                           
77 McDougall, ‘Fundamentals of Psychology – Behaviorism Examined’, 46. 
78 Ibid., 48-49. 
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“sane” behaviourism in particular, McDougall proclaims himself to be a leading 

behaviourist: 

 
And now, trampling ruthlessly on Dr. Watson’s feelings, I make the impudent claim to be the 

chief begetter and exponent of this sane Behaviorism or Behavioristic Psychology, as distinct 

from the other two forms of Behaviorism. I claim in fact that, as regards the Behaviorism 

which is still approvingly referred to by many contemporary writers other than technical 

psychologists, I, rather than Dr. Watson, am the Arch-Behaviorist.79  

 

Over the following pages McDougall draws up a history of the concern with behaviour in 

earlier psychological literature. He reminds his readers that John Stuart Mill had 

invented a field he called “ethology”, dedicated to the study of behaviour, and that 

Charles Mercier had similarly proposed a new science of behaviour under the name of 

“praxiology”.80 On this background McDougall recontextualises his own career as having 

been from the start entirely in line with the problem that people like Mill and Mercier 

had been struggling with – namely, the realisation that psychology had lost out on actual 

behaviour. However, while Mill and Mercier had responded by wanting to set up an 

entirely new field for this study, McDougall was a reformist: 

 
… what was needed was not a new science of behavior under a new Greek name, but rather a 

reform of psychology, consisting in a greater attention to the facts of behavior or conduct, in 

the formulation of some theory of human action less inadequate than the hedonism of Mill …, 

the ideo-motor theory of the intellectualists, or the mechanical reflex-theory of the 

Spencerian psychologists.81  

 

McDougall sees his entire career as having revolved around this problem, trying to 

reform psychology by integrating physiological and behaviouristic studies and 

experiments. He could even cite a booklet written by himself and entitled Psychology, 

                                                           
79 Ibid., 49. 
80 Ibid., 50-51. 
81 Ibid., 51. 
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the Study of Behavior. This text had been published in 1912, one year before Watson’s 

‘Psychology as the Behaviorist Views It’.82  

To a large extent, then, McDougall considers himself and Watson to be in the 

same company. They shared a wish to reform psychology in order to overcome a 

traditional neglect of behaviour.83 The difference, as McDougall saw it, was that Watson 

had fallen into an opposite extreme, in which one lop-sided position was effectively 

replaced by another. Considered as a purely methodological debate, the question of 

behaviourism concerned what sort of data a psychologist should be working with. 

Introspective data had been the first and most intuitive set for psychology. Watson held 

that this data set was useless, and had to be replaced by the second data set of external 

behaviour. The main problem McDougall saw with Watsonian behaviourism was not 

that it emphasised this second set of data, but that it traded in the old set of 

introspective data at the same time. McDougall held that there was also a third set of 

data, which Watson automatically ignored by discounting introspection and mentalistic 

categories of any kind: ‘the facts which we may observe as to the various conditions 

(external or bodily and mental or subjective) under which the various modes and 

phases of our conscious experiences arise’.84 This type of data, generated from the 

correlation of introspective reports and behaviouristic observation (the first and second 

sets), was made impossible if introspection was not to be allowed at all. Watson had 

thus restricted himself to only one out of three classes of valuable data about the mind, 

and McDougall went on to spend much time showing how many straight-forward, 

central, or even unavoidable psychological research questions were thus left completely 

out of bounds for the behaviourist. These were offered up as testaments to 

behaviourism’s poverty as a psychological paradigm.85  

Having spent half of his lecture more or less ridiculing Watson’s position (and 

partially his character as well, in a couple of nasty ad hominems) McDougall finally 

                                                           
82 Ibid., 52. This book was part of a series, ‘The Home University Library of Modern Knowledge’, which 

offered cheap booklets on the newest developments in science. For an overview of the series, placed in 

the context of popularising literature of the era, see Bowler, Science for All, 128-131. 
83 McDougall, ‘Fundamentals of Psychology – Behaviorism Examined’, 53. 
84 Ibid., 54-55. 
85 Ibid., 55-66. 
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addressed the more important and fundamental question of ‘the mechanistic dogma’.86 

McDougall saw this dogma as more important than the question of behaviourism as 

such:  

 
unlike Watsonian Behaviorism, [the mechanistic dogma] is not merely a passing fashion of a 

group of pundits, cloistered in psychological laboratories. It is a metaphysical assumption 

which has been of great influence ever since the day when Democritus first clearly 

formulated it. It has reappeared as the determining factor in such different philosophies as 

the materialism of Hobbes and La Mettrie, the pantheism of Spinoza, and the idealism of 

Bernard Bosanquet. And it is accepted to-day by a larger number of biologists as an 

unquestionable first principle and a necessary foundation of all science.87  

 

Mechanism was a much bigger threat than faddish behaviourism, precisely because 

more established and powerful within the sciences as a whole. While the mechanistic 

assumption had indeed proved itself very successful in the physical sciences, McDougall 

was clear that in the study of human psychology, and even in animal psychology or 

biology at large, it faced serious problems.  

The implications of the “mechanistic dogma” for the way we understand human 

life were illustrated by giving two definitions of mechanism: 

 
The narrower formulation runs: Man is a machine and his every action is the outcome of 

mechanical processes that in theory can be exactly calculated and foretold according to 

strictly mechanistic principles. The wider formulation runs: Every human activity and 

process, like every other process in the world, is strictly determined by antecedent 

processes, and therefore, in principle, can be predicted with complete accuracy.88  

 

We should pause for a second and note how close these definitions of mechanism in the 

sciences of life and mind come to being formulations of the epistemological dimension 

of the problem of disenchantment. McDougall’s is a description of how a full-blown 

application of mechanism to the phenomena of life and mind would amount to the 

complete disenchantment of the world. The reason to reject mechanism was, however, 

                                                           
86 Ibid., 66-67. 
87 Ibid., 67. 
88 Ibid., 67-68. 
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not simply an emotional response, but was backed up with theoretical arguments.  

Foremost of these was the argument that the pragmatic usefulness of the mechanistic 

outlook was far less evident in the biological and psychological sciences than in physics 

and chemistry. McDougall would even go to the step of proclaiming that the mechanistic 

hypothesis had never proved itself to be a useful working hypothesis when human 

nature was concerned, but had rather been a hindrance and a blindfold to many who 

had followed research along its lines.89 Watson’s behaviourism was thus only one of 

several ‘absurd views of human nature’ to have come out of dogmatic mechanistic 

positions.90 In fact, McDougall held that any psychology that bases itself on mechanism 

will be utterly useless, because it will have to get rid of some of the most important 

concepts for understanding human action: ‘all such words as “incentive,” “purpose,” 

“goal,” “desire,” “valuing,” “striving,” “willing,” “hoping,” and “responsibility”’ would 

have to be left out, not only of the behaviouristic model, but of any mechanistic 

psychology which stayed true to its theoretical foundation.91 In doing this, the 

mechanical psychology was not only useless, it was also ‘paralyzing to human efforts’.92  

The bottom line of McDougall’s position was indeed that psychology could not 

dispense with purposeful, teleological terms such as these, and thus could never be 

reconciled with a mechanistic theory.93 But while mechanism in the study of life and 

mind was found faulty on philosophical and theoretical grounds, McDougall would also 

provide a critique that was very much in the spirit of the times, namely by questioning 

whether mechanistic explanations had a future even in the physical sciences. First, with 
                                                           
89 Ibid., 68-69. 
90 Ibid., 69. 
91 Ibid., 69. 
92 Ibid., 72. 
93 Varieties of this position are clearly present through all of McDougall’s main works, including 

Introduction to Social Psychology and Body and Mind. Besides the lecture we have just discussed, some 

more concentrated discussions are available in various articles, including McDougall, ‘Purposive or 

Mechanical Psychology?’ (Psychological Review, 1923); ‘Mechanism, Purpose and the New Freedom’ 

(Philosophy, 1934). The first of these two articles was also delivered in the form of a lecture, to none other 

than Watson’s own students at the New School for Social Research. In it, he similarly divided the 

questions on which psychologists disagreed into behaviourism vs. “introspectionism” on the one hand, 

and mechanical vs. purposive psychology on the other. As in the debate with Watson two years later, 

McDougall already made it clear here that the latter distinction was the most significant one. See 

McDougall, ‘Purposive or Mechanical Psychology?’, 274.  
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reference to Niels Bohr, he noted that ‘recently some physicists … have found that they 

can make better progress if they reject this mechanical hypothesis and make non-

mechanical assumptions’, adding that he was of the impression that ‘this new fashion is 

rapidly gaining ground among the physicists’.94 Next, he turned to another of our 

protagonists from the previous chapter, the physical chemist Frederick Soddy. As we 

have seen, the development of radioactivity research and the discourse on 

transmutation that it helped sustain became a heavy impulse for non-mechanistic and 

indeterminist thinking. Realising this potential, McDougall quotes at length – no less 

than two and a half pages in total – from Soddy’s Cartesian Economics, in order to show 

that here we have a leading physical scientist who not only refuses to talk about 

anything other than probabilities as far as the physical world is concerned, but who, 

furthermore, holds that one needs to keep physics and chemistry out of psychology.95 In 

making this claim, which can readily be seen as boundary-work on the part of 

psychology as a discipline, McDougall paid special attention to Soddy’s statement that it 

‘is the invariable characteristic of all shallow and pretentious philosophy to seek the 

explanation of insoluble problems in some other field than that of which the 

philosopher has first-hand acquaintance’.96 In other words, psychological theorising is 

better left to the psychologists, on the basis of their peculiar needs rather than on 

emulation of methods imported from other disciplines.97 

At the end of the 1924 Washington debate, the audience voted for a winner. 

McDougall emerged victorious in what was a close contest dividing the public between 

the pro-behaviourists and the “conservatives”.98 The talks and the response of the 

                                                           
94 McDougall, ‘Fundamentals of Psychology – Behaviorism Examined’, 68. 
95 Ibid., 77, 78-80. It should be noted that Cartesian Economics belongs to Soddy’s heterodox economical 

writings, formulated later in his career, rather than his work in physical science and radioactivity strictly 

speaking.  
96 McDougall, ‘Fundamentals of Psychology – Behaviorism Examined’, 78, 80. 
97 This rhetoric was repeated in McDougall’s his presidential address to the Psychology Section of the 

British Association for the Advancement of Science in Toronto, 1924, entitled ‘Purposive Striving as the 

Fundamental Category of Psychology’ (printed in Scientific Monthly, 1924). 
98 As a side note we might mention that McDougall’s position was conservative in more ways than one. 

These were, furthermore, connected in his rebuttal of behaviourism, which at times was supported by 

moralistic connotations. Commenting on the vote of the audience of the behaviourism debate, for example, 

a heavily misogynist attitude was embedded into the general criticism of Watson’s faddish revolution: 
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audience mirrored a fundamental split in American psychology at the time, a split that 

concerned theory, method, and philosophy, and which resonated with developments in 

the other sciences. Indeed, McDougall’s invocation of Bohr and Soddy provides a 

testament to the generally shaky state of science’s fundament during this period, and 

shows how fundamental questions spread across disciplinary boundaries.  

 

 

4 EVOLUTION CONTRA DARWIN 

This chapter has followed a red line through biology and psychology, focusing on the 

problem of mechanistic explanations and its alternatives. It has been implied 

throughout that the question of mechanistic explanations is central to the problem of 

disenchantment. When we chart out these thematic and conceptual issues a network of 

relations emerges across disciplinary formations, allying positions across disciplines 

along boundaries such as “mechanism vs. teleology”. In the attempts to define the 

proper identity of psychology, we have seen combatants draw on issues in the more 

established disciplines of physics and chemistry – whether to defend a reductionistic 

and mechanistic course of conduct, or to contest it. The picture that emerges is one of 

two disciplines – biology and psychology – closely knit together by the same 

fundamental problems in the philosophy of science. Furthermore, the picture reveals 

that these questions were still largely unsettled in the inter-war period, with debates 

raging in academic journals and at conferences. 
                                                                                                                                                                                     
‘The vote of the audience taken by sections after the Washington debate showed a small majority against 

Dr. Watson. But when account is taken of the amusing fact that the considerable number of women 

students from the University voted almost unanimously for Dr. Watson and his Behaviorism, the vote may 

be regarded as an overwhelming verdict of sober good sense against him from a representative American 

gathering.’ (McDougall, ‘Postscript [1927]’, 87). Moreover, in warning about the dangers of the rising 

behaviourist paradigm, McDougall subtly links the behaviourist rearing of children to a warning against 

the ultimate taboo of a culture of “family values”: paedophilia and incest: ‘We have to face the prospect 

that in a few years’ time many thousands, perhaps even millions, of young victims of this propaganda on 

behalf of crass materialism will be bringing up their families without other guidance than their blind faith 

in the Behaviorist’s formulae. Having learned that all such words as effort, striving, grab, ideal, purpose, 

will, are entirely meaningless, they will be seen throughout this broad continent striving to form the 

character of their children by “conditioning their reflexes” and pathetically endeavoring to gain their 

affection by stimulating their “erogenous zones”; for according to the gospel of Dr. Watson, that is the one 

and only way.’ (McDougall, ‘Postscript [1927]’, 95-96). 
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 There is however one conspicuous gap remaining in our narrative so far, namely 

that of evolutionary theory. While we have seen that Darwinian evolution was one of 

the cornerstones of Victorian naturalism, providing a mechanistic framework for 

understanding the development of species, we still need to look somewhat closer at the 

development of evolutionary theories in the early 20th century. How does evolution fit 

into the broader picture of a struggle over mechanistic and non-mechanistic theories of 

life and mind? As we shall see, the development of evolutionary theories from the 19th 

century to the present has not followed a simple and straight-forward line. Instead, I 

will venture to show in this final section that it the struggles to redefine the 

evolutionary theories present us with a final bifurcation in philosophies of life and mind: 

one path tending towards disenchantment, the other towards re-enchantment. 

Ultimately, it was the disenchanted view that won hegemony in academic institutions. 

Nevertheless, the re-enchanted positions that were blossoming until about the 1940s 

have gone on to exert considerable influence on discourses outside the confines of the 

academy. 

When Julian Huxley (1887–1975) published his hugely influential Evolution: The 

Modern Synthesis in 1942, he opened by reflecting on what he called ‘the eclipse of 

Darwinism’.99 Darwinism in its original form, understood as the theory of evolution 

through natural selection, had reached its peak of popularity among biologists, 

palaeontologists and field naturalists in the 1880s. By the year 1900 it had been 

eclipsed by a number of controversies, and its basic tenets had been challenged by a 

range of alternative positions. Evolution as such was never held in any doubt, but the 

notion that it occurred through the mechanism of natural selection was a topic of much 

disagreement.100 In the first decades of the 1900s, evolutionary theory morphed into a 

highly contested field of scientific discourse, where a number of positions backed by 

differing styles of reasoning and documentation and driven by a number of different 

goals squared off for scientific hegemony. Besides the neo-Darwinians, emphasising 

natural selection and gradual change through variation and selection, the main 

contestants may be distinguished as neo-Lamarckism, orthogenesis, and Mendelism. I 

will briefly explain what was at stake in these debates, and what the various positions 

claimed. 
                                                           
99 J. Huxley, Evolution, 22-28. (double-check this reference) 
100 On these controversies, see especially Bowler, The Eclipse of Darwinism; idem, Evolution, 233-265.  
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The evolutionary debates of the period were primarily centred on three related 

questions: What drives evolution? What is the cause of biological variation and 

inheritance, and what is the relation between the two? None of the four main positions 

mentioned above would answer all these three questions in the exact same way, and 

hence there was no paradigmatic unity in evolutionary theory. According to the neo-

Darwinian perspective, evolution is the effect of natural selection occurring as 

organisms adapt to environments. By the early 20th century, Darwinism had been 

bolstered by two developments: Weismann’s germ plasm theory of inheritance, 

described earlier in this chapter; and the application of statistical studies of variation in 

populations – an approach pioneered by Francis Galton (Charles Darwin’s cousin) and 

known as “biometry”.101 Refined by people such as Karl Pearson and W. F. R. Weldon, 

neo-Darwinian biometry emphasised continuity in variation and inheritance, holding 

that evolutionary change was the effect of slightly varying traits accumulated in a 

population over time.102 The germ plasm theory added a more specific mechanism of 

inheritance, linking it clearly to the reproductive systems of the organisms. 

The most serious new threat to Darwinism after 1900 was the development of 

Mendelism. Taking its name from Gregor Johann Mendel (1822–1884), the Augustinian 

friar who conducted experiments in hybridisation with pea plants in his monastery in 

Austria between 1856 and 1863, Mendelism proposed new answers to the questions of 

variation and heredity. While these would later be brought into agreement with the 

Darwinian perspective, and together give rise to modern genetics, Mendelism was 

originally positioned in sharp contrast to Darwinism. Mendel’s laws, that had remained 

unknown to the wider scientific community for more than 35 years, were rediscovered 

independently by Hugo De Vries (1848–1935) and Carl Correns in 1900.103 While 

Mendel himself had seen his work as solving certain problems about hybridisation and 

speciation in the Linnaean tradition. In 1900 Mendel’s law was given a completely new 

significance against the backdrop of post-Darwinian controversies about variation and 

heredity, continuous versus discontinuous change, and mechanisms of selection in 

evolution. What Mendel’s law seemed to provide was a mechanism of evolutionary 

change which worked by discontinuous jumps rather than by gradual change. To 
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explain very briefly: by cross-fertilising pea plants that had different characteristics in 

certain respects – such as height and colour – Mendel had found that the pairing of 

opposites, such as one tall and one short plant, did not produce a blend in the form of a 

middle-sized plant. Instead, Mendel had found that all of the first generation hybrids 

were tall. In the second generation, however, about one out of four would suddenly 

come out as short – even though both parents had been tall (see figure 6).  

  
 

 

 

Mendel did not explain these results as much as provide a rigorous mathematical 

description of the phenomenon. Among the new Mendelians, however, the regularities 

soon became part of explanatory schemes, allied to the germ plasm model of inheritance. 

To make sense of Mendel’s original results, one had to assume that heredity of the traits 

in question must be carried by single, particulate units in the germ plasm. Furthermore, 

one had to assume that these units existed in a variety of forms, such that one type 

would cause tall length, and another small. In modern genetics, the units of hereditary 

traits are called “genes”, and the variations “alleles”.104 When fully integrated into 

Mendelian genetics, the result became a classic description of such central concepts as 

the distinctions between dominant and recessive genes (or rather “alleles”), and 
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Figure 6: Illustration of Mendel’s law of heredity, with genotype/phenotype distinction. 
“T” is the gene, or rather allele, for “tall”, and is dominant; “S” is for “short”, and is 
recessive (hence lower case).  Note that these genetic concepts were completely unknown 
to Mendel himself. 
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between genotype and phenotype – the latter pair introduce by the Danish Mendelian, 

Wilhelm Johannsen.105 

The notion that traits were inherited through discrete particles was at the heart 

of what De Vries called the “mutation theory”. In the introduction to his ground-

breaking 1901 work, Die Mutationstheorie, he defined the mutation theory as 

 
the proposition that the attributes of organisms consist of distinct, separate and 

independent units. These units can be associated in groups and we find, in allied species, the 

same units and groups of units. Transitions, such as we so frequently meet with in the 

external form both of animals and plants, are as completely absent between these units as 

they are between the molecules of the chemist.106  

   

De Vries held that the mutation theory signalled a marked departure from the 

Darwinian emphasis on continuity between the species: 

 
The adoption of this principle influences our attitude towards the theory of descent by 

suggesting to us that species have arisen from one another by a discontinuous, as opposed to 

a continuous, process. Each new unit, forming a fresh step in this process, sharply and 

completely separates the new form as an independent species from that from which it 

sprang. The new species appears all at once; it originates from the parent species without 

any visible preparation, and without any obvious series of transitional forms.107   

 

Despite this clear difference from the Darwinian perspective (which was fully developed 

in the work cited), De Vries still wanted to keep natural selection and adaptation to the 

environment in the long run as part of a theory of evolution – it was just not as 

fundamental as previously thought. Some of his followers, however, did not see the need 

for Darwinian evolution at all. The pioneering geneticist Thomas Hunt Morgan (1866–

1945) notably saw the mutation theory as an all-out attack on Darwinism, especially in 

his Evolution and Adaptation (1903).108 According to Morgan, environments were of no 

consequence for evolution whatsoever: ‘its course will be determined solely by the 

                                                           
105 Ibid., 264. 
106 Cited from the first English edition (1909): De Vries, The Mutation Theory, Vol. 1, 3. 
107 Ibid. 
108 Cf. Bowler, Evolution, 263. 
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kinds of mutations that appear’.109 The only exception to this general rule would be 

grossly maladaptive traits; the point, however, remained that selection had nothing to 

contribute to an understanding of variation. That was purely a question of “genetics” 

and mutation. 

Morgan’s main contribution to Mendelism and to the emerging field of genetics 

sprang out of his famous experiments with the Drosophilia fruit fly at Columbia 

University.  Starting in 1906, these experiments became paradigmatic, and the fruit fly 

has since been the most common test subject in the science of genetics. The final results 

and implications of Morgan’s work were published in 1915 as Mechanism of Mendelian 

Inheritance, establishing Mendelian genetics on a firm experimental basis. The book 

formalised the Mendelian laws, connected them to experimental evidence of heredity in 

Drosophilia, and also went much further than before in the suggestion of specific 

mechanisms. Importantly, the work included a full discussion of the possibility that the 

genetic units were connected with the chromosomes.110 The theory that chromosomes 

were involved directly with genetic heredity had already been proposed about a decade 

earlier, but it was with the researches of Morgan and his colleagues that it found 

experimental vindication that made it impossible to ignore. 

 The controversy between the Darwinians and the Mendelians was primarily a 

methodological one, and only secondarily a theoretical one. By their emphasis on 

biometry, the neo-Darwinians had come to emphasise continuity in variation, as seen at 

the level of whole organisms in their environments. Mendelians, on the other hand, by 

moving from the field to the laboratory, and working experimentally with methods 

closer to those of embryology, came to focus on the spontaneous and discontinuous 

change caused by mutations on the genetic level, and the distribution of these traits in 

populations through lawful mechanisms connected with discrete genetic units in 

chromosomes.111 Taken as foundation for understanding evolutionary change these two 

perspectives led to very different conceptualisations of what the important factors were, 

and radically different positions on continuity.  

 

* * * 
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110 Morgan et al., The Mechanism of Mendelian Inheritance, 108-139. 
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While neo-Darwinians and Mendelians were fighting each other, they also shared a 

common enemy in the neo-Lamarckians. The differences concern the most fundamental 

level of what drives evolution, and the secondary level of how, exactly, inheritance and 

variation occur. While the solution to the latter question is the most famous claim of 

Lamarckism – namely the insistence on the inheritance of acquired characteristics – the 

most important difference for our present purposes is the fundamental question of what 

drives the evolution of species in the first place. While the Darwinian talks about natural 

selection and adaptation to the environment, and the Mendelian points to mutations 

and spread of discrete genetic units in the germ plasm, the Lamarckian is interested in 

something much more mysterious: intentions, striving, and choices. In the original 

theory formulated by the French naturalist Jean-Baptiste Lamarck (1744–1829), these 

two principles were both present: the autonomous striving of the individual, and the 

passing on of characteristics acquired during a lifetime through such striving, were the 

driving forces of evolution.112  

However, the neo-Lamarckians did not come to their position by “returning” to 

Lamarck. As we so often see in modern science, the writings of the hero were re-

discovered only after the position had been developed. Only then was the giant of the 

past re-canonised and the school of thought christened after him.113 As historian of 

science Edward Pfeifer has shown, the American branch of neo-Lamarckism was part of 

a general revolt against the selection mechanism of Darwinism, and often allied to the 

explicitly religious dimension of that revolt. But Lamarckism was no better equipped 

than Darwinism to support any form of creationism, or to find a place for divine agency 

in evolution. In fact, Lamarck himself had built on a thoroughly materialistic foundation, 

and his religious attitude was one of Enlightenment deism.114 Nevertheless, Lamarckism 

seemed slightly more optimistic precisely because it allowed for choice and purpose as 

irreducible properties in nature. As Bowler puts it,  

 
Lamarckism allows life itself to be seen as purposeful and creative. Living things are in 

charge of their own evolution: they choose their response to each environmental challenge 

and thus direct evolution by their efforts. With or without any religious implications, this is 

                                                           
112 The theory is set forth in his Philosophie zoologique, from 1809.  
113 Edward Pfeifer, ‘The Genesis of American neo-Lamarckism’.  
114 Pfeifer, ‘The Genesis of American neo-Lamarckism’, 164. 
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certainly a more hopeful vision than that derived from Darwinism. Life becomes an active 

force in nature, no longer merely responding in a passive manner to environmental 

pressures.115  

 

In discussing these aspects of neo-Lamarckism, Bowler notes in passing that 

there seems to be ‘a connection between the aspirations of many neo-Lamarckians and 

those expressed by Bergson’s creative evolution’.116 Indeed there is, and one way to 

frame the connection is in the common aspirations to counter what I have been calling 

“the disenchantment of life”. Henri Bergson expressed his generally vitalistic views on 

evolution against the backdrop of the very debates in biology and psychology that we 

have discussed in this chapter. It is worth stressing the point that neo-Lamarckism, 

precisely by allowing a non-mechanistic form of psychology into the evolutionary 

process, also bars against complete disenchantment. The push towards re-enchanted 

perspectives on biology through Lamarckism was realised already by the Victorian 

author and critic Samuel Butler (1835–1902), who came to see in it a possibility for 

reintroducing divine action: ‘Instead of creating from without, God might exist within 

the process of living development, represented by its innate creativity’.117  The place of 

mind and consciousness in evolutionary change of the Lamarckian type was stressed by 

many of the scientists who developed neo-Lamarckism as well, and sometimes in 

explicitly religious terms similar to the views of Butler. The American palaeontologist 

Edward Drinker Cope (1840–1897), for example, held that instead of direct design by an 

external Creator, ‘the species design themselves as consciousness gradually extends its 

manifestations in the organic world. Evolution itself thus acquires a spiritual character 

through its ultimate purpose in developing the role of mind.’118  Again, this is 

remarkably similar to the ideas of those scientists, philosophers, and authors who 

attempted to develop new natural theologies out of the field of evolutionary thinking in 

the 1920s onwards. Some of these people, notably Samuel Alexander, Conwy Lloyd 

Morgan, and Alfred North Whitehead, we shall meet in the next chapter.  

                                                           
115 Bowler, Evolution, 244. 
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117 Ibid., 245. Italics added. 
118 Paraphrased in ibid., 248. For more on this context, see James R. Moore, The Post-Darwinian 
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The emphasis on individual agency was the decidedly most important 

philosophical aspect of neo-Lamarckism. Since it implied teleology rather than 

mechanism, it was also the feature that most clearly separated Lamarckism from the 

two other positions discussed above. The proposed inheritance of acquired 

characteristics was of more direct scientific relevance, however, and hence it is this 

aspect of Lamarckism that has been debated the most. Moreover, this trait brought 

Lamarckism into a very difficult position ever since Weismann developed the germ 

plasm theory of inheritance, and even more so after the rise of Mendelism and the 

increasing empirical and experimental support for a hereditary mechanism linked 

exclusively to chromosomes. These new directions excluded Lamarckian heredity 

theoretically, since everything that could ever be passed on to the next generation 

would already be present in the organism at conception. There is no biological 

mechanism for passing on traits that have been learned, or acquired through training or 

exercise, and the Lamarckians were never able to find an alternative mechanism that 

would counter or supplement Weismann’s theory.119  

Despite the lack of an operative mechanism, several experiments were designed 

in the attempt to prove the connection. Some of these have become infamous warnings 

frequently told to students as moral tales of bad science, such as the experiments of 

Austrian biologist Paul Kammerer, who committed suicide in 1927 after his apparently 

successful results of proving Lamarckian inheritance were shown to be fabrications.120 

Equally, if not more infamous is the story of Trofim Lysenko (1898–1976), who 

invented the ideologically correct “Marxist” variety of Lamarckian evolutionary theory 

(based on cooperation and group struggle rather than the “bourgeois” notion of 

competition between individuals), and won Stalin’s favour for decades – to the complete 

suppression of other strands of thinking that were rapidly progressing in the West.121 

By being implemented in the planned economy, Lysenko’s experimentation had tragic 

effects far beyond the laboratories when his new technique of “vernalization” failed to 

                                                           
119 Cf. Bowler, Evolution, 243-244. 
120 Whether these fabrications were committed by himself or by someone else, without him knowing. The 

tragic story of Kammerer has been masterly told by Arthur Koestler, in The Case of the Midwife Toad 

(1971). 
121 Bowler, Evolution, 252-253. 
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give any results and instead led to severe crop failures with an aggravation of an already 

deadly famine as the final result.  

Apart from these tragic episodes, there were also other intriguing examples of 

experimental work on the Lamarckian hypothesis. Perhaps the most intriguing one was 

conducted by none other than William McDougall. Starting in 1927 and continuing for 

seven years, McDougall ran experiments with learning in rats at the psychology 

department of Duke University. His aim was to find out if the offspring of rats that had 

already learned to run through a maze would learn the task faster than rats whose 

parents had not acquired this skill. The report on these experiments, published in three 

articles in 1927, 1930, and 1933, gave a positive verdict on the Lamarckian 

hypothesis.122 McDougall’s astonishing results did not go unnoticed by the biological 

community. An article published in The American Naturalist in 1931, for example, 

described McDougall’s work with much fanfare: 

 
[a] revolutionary and important conclusion has been reached on the basis of experimental 

results by the eminent psychologist, William McDougall. … If his data and inferences become 

established, McDougall will have inaugurated a revolution in genetics even more far-

reaching than the one inaugurated by [Hermann Joseph] Muller when he increased the rate 

of mutation in Drosophila by means of x-rays.123  

 

Muller’s discovery of x-ray mutagenesis earned him a Nobel Prize. If McDougall’s 

findings would have been accepted, they would have been equally worthy of the honour. 

That did not happen, however, and instead the experiments stand as a curious 

contribution to a research programme that never succeeded in winning hegemony. As 

Bowler has noted, it was later shown that McDougall, in setting up his experiments, had 

‘unconsciously selected out rats that were better at running any maze’.124 Mendelian 

and Darwinian mechanisms could therefore not be ruled out, and Lamarckism was back 

at square one. 

Having spent some time now on the Lamarckian hypothesis as it re-emerged 

during the eclipse of Darwinism, we turn lastly to one of Lamarckism’s allies against the 
                                                           
122 McDougall, ‘An Experiment for the Testing of the Hypothesis of Lamarck’; McDougall, ‘Second Report 

on a Lamarckian Experiment’; McDougall & J. B. Rhine, ‘Third Report on a Lamarckian Experiment’. 
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Darwinians and Mendelians: the theory of evolution by orthogenesis. The term 

“orthogenesis” – coined to denote “evolution in a straight line” – was popularised by the 

German zoologist Theodor Eimer (1843–1898), who was originally a Lamarckian.125 In 

an interesting turn of attention, Eimer had become interested in patterns of evolution 

that had no apparent adaptive significance. Similar to Lamarckism, his notion of 

orthogenesis implied that evolution operated due to forces that were internal to the 

organisms themselves. Variation is directed toward fixed end points, and thus neither 

the outcome of selection and adaptation processes, nor the random result of mutational 

leaps.126 More than this, the internally determined striving that orthogenesis assumed 

was not a form of purely utilitarian and thus ultimately adaptive choices, as the neo-

Larmarckians would typically claim. Indeed, orthogenetic development did not respond 

to environmental constrains in any way. This gave orthogenesis one strong point 

against the other positions, namely that it could account for species that seemed to 

cause their own extinction – something that was highly problematic form the Darwinian 

viewpoint. The classical example of this phenomenon was that of the “Irish elk”. This 

species appeared to have gone extinct due to its antlers becoming too big and losing 

their adaptive value – becoming instead an evolutionary disadvantage that ultimately 

caused the elk’s extinction.127 This line of thinking, incidentally, exerted an influence on 

nascent “ecosophical” or “posthumanist” philosophy through the Norwegian 

philosopher Peter Wessel Zapffe (1899–1990), who likened the Irish elk’s antlers with 

homo sapiens’ capacity for thinking.128 Just as the elk’s oversized antlers would cause its 

ultimate extinction, so too humanity would see its final hour due to an oversized 

intellect, was Zapffe’s pessimistic conclusion.  

For this theory to work, however, one have to postulate some sort of 

“orthogenetic force”. The Swiss botanist Carl von Nägeli (1817–1891) spoke about an 

“inner perfecting principle”, and the American palaeontologist Henry Fairfield Osborn 

(1857–1935) invented the term “aristogenesis”.  This force is taken to account for the 

gradual development of traits which may not at first be adaptive, but may become so at 

a later point, leading to a period where the species will flourish. Eventually, however, 
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the traits will become non-adaptive once again, by growing too big, too smart, or too 

specialised in other ways. Based on the fossil record, Osborn argued that most ordinary 

traits work like this, including the emergence of teeth, claws, and horns.129 Since the 

first early emergence of a tooth would not give any adaptive advantage, they had to 

emerge by other mechanisms than natural selection restricted by specific environments. 

The postulation of an orthogenetic force thus stepped in to explain how non-adaptive 

traits would arise simply out of a natural, internal tendency of specific organisms, 

possibly of all life, which would, when reaching a significantly high development, lead to 

the destruction of the species in question as the conflict with the environment and other 

species became too severe. 

 

CONCLUSION 

 ‘The death of Darwinism has been proclaimed not only from the pulpit, but from the 

biological laboratory’, Julian Huxley wrote in 1942. But, he was soon to add, ‘as in the 

case of Mark Twain, the reports seem to have been greatly exaggerated, since to-day 

Darwinism is very much alive’.130 Writing at the beginning of the 1940s, Huxley was 

referring to what he termed “the Modern Synthesis” in evolutionary biology, a slowly 

forming convergence of natural selection, Mendelian genetics, and the population 

statistics of the biometricians. This new synthesis formed the foundation of a new and 

unified science of biology, which went on to become one of the most successful scientific 

research programmes of the second half of the 20th century.131 

The revised Darwinism that Julian Huxley spoke of emerged from the contested 

field of scientific discourse during the eclipse of the old Darwinism. Having gained a 

basic historical vantage point we may now systematically identify some major 

conceptual issues in these debates. This will help us to better understand the direction 

biology took towards the end of this period, and clarify the conceptual foundation of the 

alternatives. Furthermore, the relevance for our ongoing interest in the problem of 

disenchantment should become clearer, and thus provide a bridge to the following and 

last chapter in our discussion of the history of early 20th century science. 
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The four clusters of evolutionary thinking that we have discussed all had their 

differences, but they may also be connected in terms of certain shared conceptual 

structures. For example, it is no coincidence that neo-Darwinism and Mendelism would 

eventually find together in the modern synthesis, despite their difference over 

continuity/discontinuity: they were both founded on a wholly mechanistic and 

materialist basis, and, as it would turn out, their difference on the question of continuity 

was largely a misleading pseudo-debate.132 But the conceptual landscape is more 

complex than this. The neo-Darwinians’ emphasis on continuity was, for example, 

shared by the spokespersons of orthogenesis, and by most neo-Lamarckians. 

Furthermore, within this “continuity cluster”, Darwinians shared with neo-Lamarckians 

an emphasis on adaptation to the environment, but disagreed with them on how 

adaptation happened (mechanistic natural selection, vs. non-mechanistic, purposive 

striving). If the fault line is taken to be the question of adaptation to an environment, 

then orthogenesis and Mendelism emerge as allies, since both emphasised purely 

internal processes as driving evolution, with the environment playing little or no role in 

selection and variation. In short, we can draw different lines between the positions 

based on which one out of three major conceptual fault lines we focus on, namely 

“mechanism vs. teleology”, “continuity vs. discontinuity”, or “adaptive vs. non-adaptive” 

(figure 7).  

By linking these three conceptual fault lines up to the problem of 

disenchantment, certain patterns emerge. I have suggested that disenchantment in its 

epistemological dimension is above all connected to mechanistic philosophy. Hence it is 

in positions such as the neo-Lamarckian, rejecting mechanism and occupying the depth-

dimension in the figure below, that we should expect to find “re-enchanted” positions 

being forged. The question of continuity vs. discontinuity might at first sight also seem 

connected to this debate – in analogy to the debate in quantum mechanics – but I hold 

that in this context, the relevance is largely illusory. While certain theistic positions on 

evolution would be interested in discontinuity, and allow for God to fill the gaps (we 

may think of the obsession of certain creationists with holes in the fossil record), the 

type of discontinuity which the Mendelians pressed was of a quite different order. In the 
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lingo of genetics, it was on the level of phenotypical expression that one would expect 

discontinuity. These sudden leaps were nevertheless fully explained by a genetic 

substructure. No god of the gaps was needed, nor any mysterious and incalculable force 

to guide the process. To the contrary, Mendelism offered an explanation of why there 

would naturally be gaps in the fossil record: new species were after all formed by 

sudden genetic mutations, or “saltations”. 

 

 
 

 

 

 

 

 

 

 

 

 

Lamarckism, on the other hand, seemed more hospitable to enchantments by its 

embrace of teleology in place of mechanism. It opened up a space for considerations of 

consciousness and will as operative concepts in the evolutionary process. It is no 

Modern Synthesis? 

A) Continuous – non-continuous 
B) Adaptive – non-adaptive 
C) Mechanistic – non-mechanistic (teleology) 
 

A 

C 

B 

Darwinism 

Lamarckism 

Orthogenesis Mendelism 

Creationism? 

? Bergsonism? 

Figure 7: Evolutionary positions placed in a three-dimensional diagram, showing 
their position on the axes of continuity, mechanism, and adaptation. This 
representation shows that a number of alternative positions are logically possible. 
The “Modern Synthesis” could be represented as a compromise between Darwinism 
and Mendelism, and hence placed to the right of Darwinism on the A axis. We could 
also place non-mainstream positions such as creationism/intelligent design as an 
adaptive, non-mechanistic, non-continuous position (we could call it “speciation by 
divine intervention”), placing it on the top, deep, right end of the cube. The position 
on the deep end of the lower left seem to fit positions like Bergson’s “creative 
evolution”, differing from Lamarckism primarily by a lack of stress on adaptation to 
an environment. The only corner left blank is the lower, deep, right corner. The 
reason appears simple enough: a non-continuous, non-adaptive, and non-mechanistic 
evolution would hardly qualify as evolution at all. 
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coincidence that someone like McDougall was simultaneously engaged with Lamarckian 

evolutionary theory and the defence of teleology in psychology. What is more, 

McDougall was sometimes considered a vitalist, and did at times refer to Driesch’s 

theory of entelechy as well as to the more evolutionary oriented position of Henri 

Bergson. This overlap of interest is not coincidental, but rather points to a set of 

affinities connected with the general rejection of the disenchantment of life. 

In the case of McDougall, these affinities were furthermore supported with the 

discipline of psychical research. As I will argue at length in chapter nine, McDougall may 

in fact be seen as the godfather of the modern discipline of experimental 

parapsychology.133 His combined interests were, however, part of a broader pattern: 

Both Driesch and Bergson were involved with parapsychology, and biological vitalism 

and non-reductive theories of mind seem to play a significant role in the whole 

enterprise of psychical research from its inception in the late 19th century.  All of this 

will be discussed properly in Part Three, where we will see that 20th century 

parapsychology has been founded upon a general rejection of disenchantment, and has 

exhibited a curious ability to attract perspectives from other scientific disciplines that 

have tended in that general direction. Meanwhile, it is particularly among the non-

mechanistic, teleological, and mind-oriented perspectives on modern science that we 

expect to find extrapolations to “new natural theologies”. It is to this development we 

shall turn next. 
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