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chapter 1 1

Truth, Incoherence, and the Evolution of Science
Jouni-Matti Kuukkanen

11.1 The Concept of Evolution in Kuhn

The concept of the evolutionary development of science is one of the most
important notions in Kuhn’s philosophy. He emphasized its significance
throughout his career but felt in the end that it “should have been taken
more seriously than it was; and nobody took it seriously” (RSS, 307).1 Kuhn
is correct in that scholars neglected the analysis of this concept for a long
time in history and philosophy of science and, in particular, have not
sufficiently attempted to see its role in the framework of his philosophy,
while an unknown quantity of ink has been spilt over the earlier Kuhn’s
idea of radical scientific revolutions.2

I concentrate on spelling out Kuhn’s rationale for pursuing the evolu-
tionary approach. My view is that Kuhn first concluded that the historical
record does not support the assumption that science develops teleologically
towards the truth. This led him to outline an evolutionary view of scientific
development. Kuhn argues that the future of the sciences is open-ended
and that the sciences are bound to diversify, not unify; to become more
fragmented, and not more integrated. To slightly adapt Kuhn’s own
terminology, the negative incentive that “pushed” Kuhn to outline an
evolutionary view of scientific development is the lack of historical

1 Cf. Kuhn words about the significance of the evolutionary development in different stages of his
career, e.g., SSR-4, 171; RSS, 307; and in his unpublished manuscript PW, chapter 1: “Scientific
Knowledge as Historical Product”, 13. The manuscript had other titles too, but this one is the last title
Kuhn chose. Furthermore, only five chapters out of nine exist. See Hoyningen-Huene 2015. The
manuscript is still in the archives at the time of writing.

2 Fortunately, the situation has already changed somewhat in recent years, as publications studying the
evolutionary concept in Kuhn have emerged. See Wray’s book Kuhn’s Evolutionary Social
Epistemology (2011), in particular part II “Kuhn’s Evolutionary Epistemology” (79–143); Gattei
(2008, 160–163, 168–172); Marcum (2015b, in particular chapter 6); Politi (2018); see also
Kuukkanen (20012).
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evidence for the teleological view of scientific progress. This is dubbed as
the “negative rationale” in this essay. The positive elements, called the
“positive rationale”, that “pulled” Kuhn are the possibilities that the
evolutionary image offers for explaining the dynamics of science.
While Kuhn emphasized the problems of the teleological view in his

early writings, and in particular in the postscript of SSR, both the negative
and positive rationales are visible throughout Kuhn’s ouvre. However,
there is precious little writing about the evolutionary process of scientific
development that would be philosophically illuminating in the middle of
Kuhn’s career. Only in some of the later essays does he devote more space
for spelling out his view of the evolutionary development.3 It is a great pity
that Kuhn did not have time to finish his book Plurality of Worlds (PW),
which thus bore a promising working (sub)title: An Evolutionary Theory of
Scientific Development.
In this chapter, I focus first on the reasons that make the teleological

view unwarranted (Section 11.2). I then explain how the evolutionary
alternative remedies the failures of the teleological model (Section 11.3).
This discussion is continued in the subsequent section (11.4) of this essay
examining the role of “niche” in Kuhn’s philosophy.
The third main issue of this essay deals with the relation of Kuhn’s

evolutionary model to two concepts: truth and (in)coherence. I will exam-
ine what exactly Kuhn denied when he exclaimed that science is not
converging on the truth and consider its relation to a central developmen-
tal notion: “niche” (Section 11.5). It turns out that the unattainable “truth”
in the history of science signifies a comprehensive and correct, true, view of
the world. If the historical process of the sciences leads to an ever more
fragmented tree, then there is no coherent world view in the end of this
process either, which could be true of the world in toto. Here, one can
think of a layman’s conception of an evolutionary tree (RSS, 99) where the
trunk and the branches correspond to the developmental lines of the
sciences and the leaves in the branches to all different kinds of scientific
disciplines as the outcomes of these developmental processes. Of course,
the leaves of this historical tree of the sciences may be as radically different
as quantum physics is to art history. The entailment of the evolutionary
view is that different branches have relatively few and even no links
between them in the cases of distant disciplines, except perhaps historical
links. To express this in more abstract terms, the developmental lines form

3 Specifically, the essays RSS and “The Trouble with the Historical Philosophy of Science”. Both are
published in RSS in pages 90–105 and 105–121, respectively.
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an incoherent set of approaches, theories and beliefs about the world with
no unity in sight.
Kuhn not only thought that the sciences fail to arrive at the final Truth

about the world with capital “T”, but that truth as correspondence to the
mind-independent world must be rejected. Because sciences’ niches, in
which sciences are practised, change, there is simply no fixed and perman-
ent mind-independent world to which statements and theories could
correspond. However, it is unclear with what notion of truth Kuhn wished
to replace the correspondence theory. He was interested in the function of
“truth”, that is, the possibility to judge whether beliefs and theories should
be accepted or rejected. For this reason, I suggest that a specific Sellarsian
pragmatist notion of truth, which understands truth as semantic assert-
ability, serves Kuhn’s interests well.
The evolutionary development of science then also highlights the rela-

tion between coherence and truth. Does truth entail coherence? Could an
incoherent set be true? My conclusion is that even if science does not
produce a coherent global true picture of the world, it can generate a large
but unified set of “truths” entailed by scientific disciplines locally. This is
not to say that the sciences as a whole form an inconsistent set in which
beliefs contradict each other, although that too is possible in an extremely
large set of scientific beliefs. This is to say that the set of beliefs does not
cohere well; that is, their inferential connections are weak or non-
existential. The assumption that must be rejected is the idea of unified
science and an internally cohesive system of knowledge.

11.2 The Negative Rationale: The Failure of the Teleological View

In the postscript of SSR, Kuhn makes the first explicit appeal for the
conceptualization of scientific development as an evolutionary process
and not as a teleological approach towards a(ny) goal. It is notable that
this appeal is thus made in contrast to a more customary account, accord-
ing to which “science [is] the one enterprise that draws constantly nearer to
some goal set by nature in advance” (SSR-4, 170). In order to understand
Kuhn’s case for the evolutionary process of science, it is useful to first
consider what is wrong with the teleological approach.
The key idea in the teleological view is that the developmental

process has a telos: a goal. Kuhn compares the required revolution
regarding the nature of scientific progress to the one effected by
Darwin in evolutionary biology. Kuhn’s reading of Darwin’s revolution
in biology is that the idea of evolution was resisted, not because of the
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lack of evidence, but because it was so difficult to abandon the thought
that the evolutionary process was goal-directed: “The ‘idea’ of man and
of the contemporary flora and fauna was thought to have been present
from the first creation of life, perhaps in the mind of God. That idea or
plan had provided the direction and the guiding force to the entire
process” (SSR-4, 170–171). Remarkably, it was not only theological anti-
Darwinists who believed in God’s plan but also pre-Darwinian evolu-
tionary theorists, such as Lamarck, Chambers, Spencer and the German
Naturphilosophen.
The goal-directed, teleological, approach could naturally also be some-

thing other than truth-directed as long as the goal is determined in
advance, and the goal can naturally be set by something other than
a god. Referring to the developmental process of science sketched out in
SSR, Kuhn writes that “nothing that has been or will be said makes it
a process of evolution toward anything” (170). It is naturally the teleo-
logical approach to the truth that Kuhn has in mind and that he denies. He
asks specifically whether it “really help[s] to imagine that there is some one
full, objective true account of nature and that the proper measure of
scientific achievement is the extent to which it brings us closer to that
ultimate goal” (SSR-4, 170). Further and more directly, Kuhn writes that,
quite like biological evolution, “the entire [developmental] process [of
scientific knowledge] may have occurred . . . without the benefit of a set
goal, a permanent scientific truth, of which each stage in the development
of scientific knowledge is a better exemplar” (SSR-4, 171–172). This raises
the question that, if it is not the preordained truth of the world that drives
the scientific process, what is it? This is the question to which Kuhn’s
evolutionary model provides an answer.
In the language of contemporary history and philosophy of science,

Kuhn thus wished to reject convergent realism, which states that science
converges upon truth over time. Contemporary convergent realism is
a non-theological version of teleologism. While probably no contem-
porary convergent realist believes that there is literally a predetermined
plan for the sciences, and even less that there is a being that has set this
plan for them, they still believe that nature or reality determines what
the scientific theories will be in the long run. In this sense, the goal,
which is truth or one, and only one, correct view of the world, is set in
advance.
Let us pause here and consider in more detail what the teleological

approach, in which the telos is truth, entails. For Kuhn, it presupposes the
following three premises:
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(a) the sciences together form, or at least strive towards, a unified view of
the world;

(b) there is continuity in theory transitions in history (towards this true
view of the world);

(c) truth is correspondence to the mind-independent world.

Kuhn thinks that all these premises are false, which makes the teleological
view untenable and paves the way for an evolutionary account. Now, the
quotations from SSR make the entailment, and the denials, of (a) and (b)
clear. The premise (a) is rejected directly, that is, the rejection of the idea
that “there is some one full, objective true account of nature” abandons the
hope of acquiring a unified scientific world view. The “full, objective true
account of nature” ought arguably to be a unified view of multiple
scientific disciplines. Later Kuhn’s definition of the evolutionary develop-
ment of science as a process of speciation then provides a philosophical
explanation for this earlier scepticism in seed in SSR regarding this possi-
bility to achieve a unified scientific view of the world. The evolutionary
process leads to more variety instead of more unity. The premise (b) is
rejected indirectly. To assume that there is a progress that brings us “closer
to that ultimate goal” presupposes that there is some form of continuity in
this process. For how else could there be a movement towards one goal? Of
course, there could be gaps and jumps, but in the long run of this historical
trajectory towards the “ultimate goal”, the trajectory must show
continuity.
But why deny that the sciences develop continuously in history? In

“Logic of Discovery or Psychology of Research”, published in 1970, the
same year as the Postscript of SSR, Kuhn bluntly states that “we
cannot recognise progress” towards truth (ET, 289). In “Metaphor in
Science”, from 1977, the answer is similarly clear: “I see no historical
evidence for a process of zeroing in” on the world’s real joints (RSS,
206). These excerpts make it clear that the early Kuhn argued that the
history of science is not a continuous process, because empirical
evidence in the historical record does not support it. It then follows
that if the history of science contains various kinds of ruptures, it
cannot gradually converge on any goal. For this reason, convergent
realism is rejected on empirical grounds, as being incompatible with
the historical record.
However, Kuhn’s view changed at some point in the time between his

early philosophical texts and his characterizations of the evolutionary
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development of science in his late writings. Tellingly, Kuhn says that
“many of the most central conclusions we drew from the historical
record can be derived instead from first principles” (RSS, 112). He also
writes that from “what I shall call the historical perspective, one can
reach many of the central conclusions we drew with scarcely a glance at
the historical record itself” (RSS, 111). He thought that he and his
generation of historical philosophers of science overemphasized the
empirical component in attempts to form an adequate image of science:
“[T]he evolutionary epistemology need not be a naturalized one” (RSS,
95). These are striking statements from the philosopher who has often
been perceived as a naturalist and become famous for demanding histor-
ical accountability for our thinking about science. Brad Wray correctly
states that the early Kuhn’s reliance on evidence and empirical results
was replaced by the later Kuhn’s philosophical perspective on science
(2011, 84–85, 87, 95–96), which Kuhn calls, slightly confusingly, the
“historical perspective”. The historical perspective is in turn the same
as the evolutionary or developmental view of science. It outlines
a particular approach for how to study and approach science and defines
what scientific knowledge is like: [F]undamentally, science is a process
rather than a static body of beliefs, and all explanations must respect this
developmental perspective.
How about the rejection of the presupposition (c) that truth must be

conceived of as correspondence to the mind-independent nature? On
a number of occasions, Kuhn expressed his dissatisfaction with the corres-
pondence theory of truth. In essence, it is the evolutionary or the develop-
mental perspective that challenges the correspondence theory of truth:
“[W]hat is fundamentally at stake is . . . the correspondence theory of
truth, the notion that the goal, when evaluating scientific laws or theories,
is to determine whether or not they correspond to an external, mind-
independent world” (RSS, 95). Now, Kuhn’s fundamental reason to reject
the correspondence theory cannot be spelled out before the evolutionary
model of scientific development is studied in more detail. It is also worth
noting that Kuhn does not wish to reject the idea of truth itself: “[W]hat
replaces [the correspondence theory] will still require a strong conception
of truth” (RSS, 91). Similarly, in a lecture at the turn of 1990s, Kuhn writes
that the point in rejecting the correspondence theory is that “no sense can
be made of the notion of reality as it has ordinarily functioned in philosophy
of science” (RSS, 115). It is therefore necessary to return to the concept of
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truth after it is clearer what the evolutionary view of science entails and ask
how the notion of truth should function in science.

11.3 The Positive Rationale: The Explanatory Goodness of the
Evolutionary Account

The evolutionary view succeeds in providing a historically plausible
account of scientific development unlike the teleological account. One
way to express this is to say that Kuhn’s evolutionary epistemology pro-
vides a philosophical explanation for the early Kuhn’s historiographical
realization that science is discontinuous and incoherent over time.
Similarly, Marcum thinks that Kuhn’s evolutionary epistemology emerged
as a reaction to SSR and to the conclusions drawn in it about the historical-
philosophical development of science (2015b, 53). I will first discuss scien-
tists’ attempts to create a coherent scientific world view, which is however
frustrated by their need to specialize and develop more accurate tools and
theories. Kuhn’s evolutionary view emphasizes that specialization is an
essential prerequisite for the progress of science, which then also explains
why both (i) unity and coherence and (ii) goal-directionality and continu-
ity are impossible to achieve in the long run.
The evolutionary development of science means proliferation of scien-

tific disciplines with all accompanying conceptual, communicational and
sociological features. It is worth quoting Kuhn at length:

After a revolution there are usually (perhaps always) more cognitive special-
ties or fields of knowledge than there were before. Either a new branch has
split off from the parent trunk, as scientific specialties have repeatedly split
off from philosophy and from medicine. Or else a new specialty has been
born at an area of apparent overlap between two pre-existing specialties, as
occurred, for example, in the cases of physical chemistry and molecular
biology . . . the new shoot . . . becomes one more separate specialty, grad-
ually, acquiring its own new specialists’ journals, a new professional society
and often also new university chairs, laboratories, and even departments.
Over time a diagram of the evolution of scientific fields, specialties, and
subspecialties comes to look strikingly like a layman’s diagram for
a biological evolutionary tree. (RSS, 99)4

Beyond this, Kuhn provides only a sketchy description of speciation in the
history of science: Mathematics included astronomy, optics, mechanics,

4 Politi suggests that this analogy should be qualified as “in some cases, though not necessarily every
time, the creation of a new discipline does not change just the number of the branches of the tree, but
the very structure of the tree” (2018, 2290).
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geography and music in antiquity; natural philosophy included speculative
chemistry and physics prior to the seventeenth century; and medicine
included the early biological sciences. He also refers to his personal experi-
ence in the proliferation of different fields of life sciences and physics and
their departments, journals and societies. “What results is the elaborate and
rather ramshackle structure of separate fields, specialties, and subspecialties
within which the business of producing scientific knowledge is carried
forward” (RSS, 117).5

Politi emphasizes the shared features between the later Kuhn’s
accounts of scientific revolution and specialization. He suggests that
both are driven by what he calls “specialty incommensurability”, which
includes both semantic and methodological dimensions (2018,
2077–2080). However, it is less clear whether and when incommensur-
ability leads to speciation, rather than triggers one, as Politi claims. One
thing is that during the process of speciation, communication is pos-
sible, and the development of more full-fledged vocabulary takes place
only after a split. Furthermore, it seems that the prespeciation and
prerevolution moments are characterized, and probably also sparked,
in fact, by appraisal disagreements regarding the nature of scientific
ontologies, problems and promise of rival research trajectories (2018,
2282–2283).
Regarding the development of the sciences on the whole, the evolution-

ary model has two important consequences. One is that it destroys any
hope that the sciences would generate a unified world view. The other is
that it frustrates any attempts to find overall continuity in science. The
direction is rather towards further fragmentation. That is, the evolutionary
model provides a principled explanation for the incoherence and the
fragmentation of scientific disciplines observed in the historical record.
Compare how Kuhn comments on an important consequence of the
evolutionary development of science:

To anyone who values the unity of knowledge, this aspect of specialization –
lexical and taxonomic divergence, with consequent limitations on commu-
nication – is a condition to be deplored. But such unity may be in principle
an unattainable goal, and its energetic pursuit might well place the growth of
knowledge at risk. Lexical diversity and the principled limit it imposes on
communication may be the isolating mechanism required for the develop-
ment of knowledge. (RSS, 99)

5 SeeWray (2011, 122–127) for a very useful reconceptualization of the mechanisms of Kuhn’s model of
scientific speciation and two illustrations of it beyond Kuhn (Wray 2011, 127–130).
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The basic inclination of scientists is to move from incoherence towards
coherence, as seen in “the energetic pursuit towards the unity of know-
ledge”, but these efforts are necessarily frustrated because of the “isolating
mechanisms” required for the development of knowledge. Kuhn writes
that

[w]e know little about historical changes in the unity of the sciences.
Despite occasional spectacular successes, communication across the
boundaries between scientific specialties becomes worse and worse.
Does the number of incompatible viewpoints employed by the increas-
ing number of communities of specialists grow with time? Unity in the
sciences is clearly a value for scientists, but for what will they give it up?
(ET, 289)

Kuhn notes that in a revolutionary change, one must either live with
incoherence or revise several assumptions and interrelated generalizations.
In other words, only the situation before and after speciation may provide
a “coherent account of nature” (RSS, 29). When an incremental addition
or small change is not possible, a more holistic revision is required. For
example, “in the case of Aristotelian physics, one cannot simply discover
that a vacuum is possible or that motion is a state, not a change of state. An
integrated picture of several aspects of nature has to be changed at the same
time” (RSS, 29). The result is thus that while scientists aspire to make their
theories and belief systems more unified and coherent, the desire for
increased specialization and accuracy results, first, in revising scientific
theories and taxonomies, and in the long run, in the speciation and the
fragmentation of the sciences.6

Kuhn’s argument is that scientific fields are, in effect, practices that
attempt to create more specialized and accurate knowledge of the world,
which is reflected in the incoherence and defragmentation of the scientific
world view and of the sciences as a whole. In brief, the evolutionary
account explains these observable historical manifestations of science.
In comparison to Kuhn’s early writings, his view of the two central

concepts, revolution and incommensurability, changes in his later career.
While the Kuhn of SSR is the well-known philosopher of sudden and

6 One might well ask what “coherence” then means. And what does it mean to say that the scientific
world view becomes more incoherent over time? Now, “coherence” can be understood as the
requirement that a belief system is consistent; that consistency, the number of inferential relations
between beliefs and other components of a belief system, must be maximised (and conversely, the
number of unconnected beliefs and components minimized); and that anomalies must be minimized
(see Bonjour 1985, chapter 5; see also Kuukkanen 2007 and Section 11.5 below; Sankey
(forthcoming)).
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wholesale revolutions, the mature Kuhn’s “revolution” signifies
a transformation that requires a local taxonomic change and means untrans-
latability between two lexical taxonomies.7 Furthermore, incommensurability
plays a special and an explicitly positive role. As Kuhn put it in the paper, “The
Road since Structure”: “incommensurability is far from being the threat to
rational evaluation of truth claims. . . . [It is] rather what is needed, within
a developmental perspective, to restore some badly needed bite to the whole
notion of cognitive evaluation” (RSS, 91). The evolutionary development of
the sciences, or the speciation of separate disciplines, also means specialization
with regard to language. Disciplines create their own languages and taxon-
omies suited to them. The limitation that specialization imposes on commu-
nication and a community is “the necessary price of increasing powerful tools”
(RSS, 98). He compares “a community of intercommunicating specialists” to
“a reproductively isolated population”, bound together by a shared gene pool
(RSS, 98). Wray has aptly compared the function of incommensurability
in the sciences to how mountain ranges or wider waterways divide ecological
niches and enable specialization (Wray 2011, 75). Politi (2018, 2280–2282)
emphasizes that the communication barrier is partial at most. While commu-
nication across disciplines may be difficult, it is not typically manifested
as a total lack of communication. Indeed, one way in which communication
is possible even when a translation is not is to become bilingual (RRS, 77).
In any case, incommensurability with its communication difficulties
provides the needed space for scientific disciplines to develop in their own
directions.
In sum, Kuhn’s evolutionary account of scientific development makes it

clear why

(i) there cannot be unity and coherence of the sciences and their world views:
speciation leads to increased specialization and resulting incommensurabil-
ity between scientific disciplines;
(ii) there cannot be continuity and direction towards a goal in the

development of the sciences: speciation results in the increasing disintegra-
tion of disciplines and the multidirectional fragmentation of the tree of the
sciences.

These are consequences from Kuhn’s philosophical “historical perspec-
tive”, that is, evolutionary epistemology. In addition, from the early
Kuhn’s argument, it is also clear why

7 Kuhn defines this via the “no-overlap principle”, according to which “no two kind terms, no two
terms with the kind label, may overlap in their referents unless they are related as species to genus.
There are no dogs that are also cats, no gold rings that are also silver rings, and so on” (RSS, 92).
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(iii) there is de facto no continuity and directionality towards a goal in the
development of science: the historical record does not support it.

11.4 The Role of “Niche” in Scientific Practice

What is the fundamental reason for Kuhn’s disavowal of the correspond-
ence theory of truth? It may not be obvious at first sight. Even if science
would develop discontinuously and scientific theories in total would not
produce a coherent world view, the correspondence theory cannot be
discounted as a viable theory. It may be useless or inapplicable under
these circumstances, but not untenable as a theory of truth, as an expres-
sion of what it means to say that something “is true”. It is necessary to say
more about the correspondence theory of truth and its rejection in the
context of Kuhn’s philosophy. Understanding the reasons for Kuhn’s
rejection of the correspondence theory of truth also makes the most
profound positive contribution of the developmental view apparent: how
it explains scientific change.
Two metaphors are striking in Kuhn’s depictions of the nature of

scientific change. Consider the following words in “Trouble with the
Historical Philosophy of Science”: “Scientific development is like
Darwinian evolution, a process driven from behind rather than pulled
toward some fixed goal to which it grows ever closer. (RSS, 115; my
emphasis)”In PW, the same view is expressed:

For the developmental movement [scientific hypotheses] . . . are to be
compared with the body of belief they aim to replace. One view sees science
as pulled from ahead by the reality which a body of true belief would capture,
the other as pushed from behind, away from what was actually believed in
the immediate past.8

This raises the question of how exactly “pull”/“drive” and “push” should be
understood.What could be pulling, and what pushing? “Pull” clearly refers
to nature, or “reality”,9 which determines the theories that scientists
generate. The choice to characterize the opposition with these terms is
interesting, because if “nature” or “reality” is thought to determine what
science and its theories are, we could easily understand this “force” pushing
science. Indeed, much of pre-Kuhnian historiography of science assumed
that nature determines the outcomes of science. Bruno Latour has

8 PW, chapter 1 “Scientific Knowledge as Historical Product”, 10, 12 and 13. My emphasis.
9 PW, chapter 1 “Scientific Knowledge as Historical Product”, 13.
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provocatively called this view “natural realism” as opposed to “social
realism”, because the former assumes that the existence of objects is enough
to explain why scientists agree about them (Callon and Latour 1992, 345).
Kuhn’s terminological choice is explained by his interest in science as
a dynamic entity and by his interest in understanding what moves science:
is there some force that pushes science somewhere almost by compulsion,
or is there some other force that pulls it to undetermined directions
without any compulsion? The function of scientists in the view of “natural
realism” is to play a role of impersonal media, which channels the correct
view of the world, determined by nature itself, in the long historical
process. The “push” assigns a much greater role for the process itself, and
in particular, for historical agents, “species”, and their historical stages in
their “drive” to develop science by adjusting their tools, theories and
practices to fit their specific environments.
Kuhn’s theory of evolutionary development builds extensively on the

idea of adjustment. It is both scientists and the world in which they reside
that are adjusted according to the needs of scientific practice. In science, “it
is groups and group practices that constitute worlds (and are constituted by
them). And the practice-in-the-world of some of those groups is science”
(RSS, 103). The difference to a standard realist understanding is significant.
Kuhn does not assume that there is a stable and given world that science
approximates by its theories, but that the world in which science is located
changes itself: creatures and niches evolve together. It is therefore simply
impossible that science would converge on a specific view of the world,
because there is no such permanent and fixed world. Kuhn still thinks that
there is “something permanent, fixed, and stable . . . like Kant’s Ding an
sich” (RSS, 104). But this world is “ineffable, indescribable, undiscussable,
located outside space and time” (RSS, 104).10

This is how Kuhn described the process, in 1991:

What replaces the one big one mind-independent world about which
scientists were once said to discover the truth is the variety of niches within
which the practitioners of these various specialties practice their trade.
Those niches, which both create and are created by the conceptual and
instrumental tools with which their inhabitants practice upon them, are as
solid, real, resistant to arbitrary change as the external world was once said to
be. But, unlike the so-called external world, they are not independent of
mind and culture, and they do not sum to a single coherent whole of which

10 Hoyningen-Huene distinguishes the “phenomenal world” from the “world-in-itself” (1993, 31–36).
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we and the practitioners of all the individual specialties are inhabitants.
(RSS, 120)

While Kuhn’s evolutionary epistemology has been neglected to be analysed
for a long time, the notion of “niche” has received even less attention. It is
my view that the concept of “niche” is central for the later Kuhn’s thinking.
Through understanding its role, it is possible to shed light on other aspects
of his philosophy as well.
Let us stop for the moment to consider what “niche” is. Needless to say,

that in Kuhn it is a metaphor or analogy borrowed from biology.11

However, Kuhn never said precisely what he meant by “niche”. Could
biology help here? There are several definitions of “niche” to be found in
biology. Escobar and Craft (2016) write that the concept of niche has gone
through four different stages prior to the modern understanding of
“niche”. Just to pick a couple of interesting transitions of this concept,
Grinnell coined the term, defining “niche” as something like an environ-
ment to which species must adapt, such as the abiotic factors like tempera-
ture and precipitation. Elton also suggested that species may affect and
shape their environment and introduced interaction with biotic factors,
such as depredation and parasitism. More recent definitions have empha-
sized the totality of all, abiotic and biotic, factors, and the habitat that
enables species to exist without migration. “The current ecological niche
term refers to the environmental conditions in which a species can main-
tain populations in the long term without need of immigration” (Escobar
and Craft 2016, 3).

11 Renzi (2009) has criticized Kuhn’s evolutionary analogy, because she thinks that there is a mismatch
between the processes of biological evolution and scientific change. According to her, Kuhn confuses
niche with ecological locality. Species create their own niches, and therefore the co-evolution is not
between species and niche, but between species and the locality. However, Reydon and Hoyningen-
Huene point out that Kuhn never intended a literal reading; that is, he never intended to compare
the mechanism of biological evolution to that of scientific change (2010, 470). Kuhn used the
evolutionary notion as an analogy between similarly progressive but not goal-directed processes in
developmental biology and the history of science. Similarly, Marcum (2015b, 146) points out that
evolutionary epistemology in Kuhn refers to the evolution of ideas, concepts and scientific theories,
and not to the evolution of cognitive mechanism and capabilities underlying scientific practice.
Evolutionary epistemology is thus a theory in (developmental) epistemology and not an application
of developmental biology. Indeed, in the first chapter of PW, the term “Darwinian” evolutionary
development in typed text is corrected by a hand-written note of “Darwinian-like”. This further
supports the idea that Kuhn meant this comparison as analogical; naturally, “analogy” is already
mentioned explicitly in SSR-4 (172). However, Marcum criticizes Kuhn for relying only on a single,
gradual, tempo of evolutionary scientific progress, arguing that there are in fact several tempos
(2012b; 2015b, 145, 172). See also Wray (2011) for criticism of the naturalistic and literal reading
evolutionary analogy (81–82, 103).
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For the purposes of this essay, the most important element in this
analogy is that niches both mould their practitioners and are moulded by
their practitioners. It is a two-way process. This is quite as Kuhn empha-
sized in the quotation: “[N]iches . . . both create and are created by the
conceptual and instrumental tools with which their inhabitants practice
upon them” (RSS, 120). Because of this, there is no fixed world, no stable
“truth-maker”, that would make theories true. Both the truth-bearer,
scientific theories and other propositional entities, and the truth-maker,
the world of scientists, evolve together. This is the fundamental reason why
the correspondence theory in the standard realist sense is inapplicable in
a Kuhnian framework.12

Furthermore, the concept of niche makes the nature of the “push” in
scientific transitions understandable. In scientific transitions, scientific
communities attempt to adapt and find new solutions to the problems
that they inherit. Nature does not dictate what the world of scientists’
theories must be. Instead, scientists must find their own adaptations
constrained by the historical developmental stage and the need to find
solutions to the problems inherited. Consider how Kuhn describes the
historical process from the developmental/historical perspective. The evo-
lutionary view outlines an extended process, an example of which is the
discovery of vacuum:

It [the developmental view of science] recounts a series of closely linked
stages, between which the cognitive distances are small: from the impossi-
bility of a vacuum; to the impossibility of an extended vacuum; to the
demonstration that man can overcome nature’s abhorrence of a vacuum
(the water column’s breaking under its own weight); to the mercury version
of the water experiment, and finally, to Torricelli’s hypothesis of the sea-of-
air.13

This is an excellent illustration of the historical chain of reasoning, as all
new stages in the developmental process are preconditioned by and follow
from the earlier stages. They take the earlier context as given and attempt to
find better solutions and tools. Wray talks about the “tradition-bound
nature of science”: “changes in science are best understood as responses to

12 Naturally, the correspondence theory could be used without the assumption that the world is mind-
independent insofar as there is a relation of correspondence somehow between a truth-bearer and
truth-maker. Nevertheless, the correspondence theory and its variants like Tarski’s are arguably the
favoured theories of realists, who assume that the truth-maker is something mind-independent. For
truth-bearers and truth-makers, see MacBride (2019).

13 PW, chapter 1: “Scientific Knowledge as Historical Product”, 12.
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existing problems, not as attempts to get at a description of the world as it
really is” (Wray 2011, 113–114).
This analogy of “niche” can be pushed further to make sense of the idea,

expressed in the words of SSR, that “though the world does not change
with a change of paradigm, the scientist afterward works in a different
world” (SSR-4, 121). After the emergence of a new discipline, its practices,
lexicon, problems and explanations, that is, the whole “niche” inhabited,
are different, although there is no change in the world in the Kantian sense
of Ding an sich. A case in point could be the emergence of the concept of
virus and the field of virology. Bacteriologists, chemists and virologists
inhabit phenomenally different worlds with their tools, concept and
explanations, despite the fact that, noumenally, they inhabit the “same”
old world (see Wray 2011, 127–130).

11.5 Truth and Coherence

There appears to be two incompatible tenets in Kuhn’s philosophy. He
wishes not to abandon truth as a concept. Nevertheless, Kuhn maintains
that sciences form an incoherent world view. Can an incoherent world
view be true? Is Kuhn committed to incompatible predicates of knowledge:
truth and incoherence? What does would “true” mean if these two are
incompatible?
Nicholas Rescher writes that “the conception that all truths form one

comprehensive and cohesive system in which everything has its logically
appropriate place, and in which the interrelationships among truths are
made duly manifest, is one of the many fundamental ideas contributed to
the intellectual heritage of the West by the ancient Greeks” (Rescher 1982,
168). He calls this conception “truth as a system”. In addition to
Parmenides and Aristotle, Rescher identifies Kant as an advocate of this
idea. This looks like an expression of the unity of science or (scientific)
knowledge in another form. Rescher postulates that coherence entails three
features: comprehensiveness, consistency and cohesiveness, which is also
called unity. A condition of cohesiveness says that “the true propositions
form one tightly knit unit, a set each element of which stands in logical
interlinkage with others so that the whole forms a comprehensively con-
nected and unified network” (Rescher 1982, 173).
This requirement of coherence is typically applied to “our knowledge”

of the world and not to the world as such. The idea is thus that the concepts
of coherence and incoherence are not applicable to nature but to our
descriptions of it. However, supposing that Kuhn sticks to the notion of
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truth, his evolutionary model allows that the scientific world view contains
a large set of true things said about the world in different scientific
specialties, which do not form an internally incoherent set. This is because
true propositions of the world in one scientific specialty may be so far
removed from the propositions of another that their inferential connec-
tions are poor or lacking. Although they may not necessarily contradict
each other, they may thus be unrelated and relatively irrelevant to each
other as a consequence of being mutually incommensurable in the sense of
the later Kuhn. Kuhn’s evolutionary model clearly questions the idea of
“truth as a system”, and specifically its assumption that all truths form
a cohesive and tight-knit unit.
From a global perspective, Kuhn’s evolutionary model is pluralistic.

Scientific knowledge takes diverse and undetermined forms. Kuhn moves
from the global concerns of scientific knowledge in his early writings to the
local concerns of it in his later writings. While the notion of coherence is
not, or only very poorly, applicable to all sciences and to all scientific
knowledge, it is applicable to local forms of knowledge. Each specialty
develops theories that are both as consistent with each other and contain as
high number of explanator relations between them as possible. Each
scientific speciality as a specific pocket of knowledge thus attempts to
form as tight-knit explanations of the world as possible.
Furthermore, Kuhn’s evolutionary model can be said to be yet more

deeply pluralistic in that pluralism applies not only to scientific knowledge,
to the descriptions of the world, but also to the world itself. The concept of
niche entails that both scientists and the world itself are modified in the
historical process. On the level of scientific research, the developmental
perspective does not imply that there is one harmonious world or that all
the worlds of the sciences can be reduced to one. These worlds inhabited by
scientists are irreducibly different and incommensurable. This is
a significant difference to an alternative model in which the incoherence
of scientific knowledge is an intermediate stage on the way towards overall
coherence, as in “truth as a system”, gradually reflecting more accurately
the world that is itself harmonious. Kuhn’s world, or rather worlds, are not
required or expected to be in harmony.
What is the meaning of “truth” then for Kuhn in all this? It is now clear

from the above that Kuhn’s first point is negative. Kuhn rejects the
correspondence theory in the sense that it requires correspondence to
any frame-independent, or lexicon-independent, reality. It is symptomatic
of Kuhn’s discussion on truth that he sees it as essential that “truth” enables
assessing what to accept and reject. For example, after prompting us to
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reject the correspondence theory of truth in “Road since Structure” he
moves on to pragmatic and epistemic considerations of evaluation. One
might be tempted to call this an epistemic notion of truth in that the role of
truth is inherently tied with a prospect for evaluation. However, Kuhn did
not favour an epistemic theory of truth. He suggests that the correspond-
ence notion of truth is replaced by a redundancy theory of truth, which
relies on the laws of logic and specifically on the law of non-contradiction.
But rather than understanding truth as a semantic notion, as epistemolo-
gists and metaphysicians normally do, Kuhn again highlights epistemic
considerations: “[T]he essential function of the concept of truth is to
require choice between acceptance and rejection of a statement or theory
in the face of evidence by all” (RSS, 99).
I now wish to explore Kuhn’s relation to pragmatism and the pragmatist

conceptions of truth. I argue that although Kuhn rejected the pragmatist
understanding of truth, the pragmatist approach to knowledge in general
fits his developmental perspective and manages to explain how there can be
many “truths” in an incoherent world view of the sciences. John Dewey
famously proposed that “knowledge” be replaced by “warranted assert-
ability”, although he also approved of the Peircian idea of truth as the
opinion that is agreed upon by all in the ideal epistemic circumstances.14

What is the problem with the pragmatist approach, according to Kuhn?
Kuhn writes that “the basic difficulty with pragmatic conceptions of truth
is their failure to explain the need to choose between incompatible theories
and laws”. He continues in an apparent indirect reference to Dewey that
“a second formulation which equates truth with warranted assertability is
equally incapable of forcing choice: there are often excellent evidential
reasons for asserting each of two incompatible laws or theories. No effective
scientific community can endure such inconsistency for long”.15

Here we have another expression for the view that scientists aspire for
internal coherence by attempting to get rid of incompatibility, only to be
forced to increase the incoherence of the sciences through the diversifica-
tion of the scientific fields in science in total.16 In actuality, the Dewean

14 Dewey writes that “when knowledge is taken as a general abstract term related to inquiry in the
abstract, it means ‘warranted assertability’” (1938, 9). He also writes that “the best definition of truth
from the logical standpoint which is known to me is that of Peirce: ‘The opinion which is fated to be
ultimately agreed to by all who investigate is what we mean by the truth, and the object represented
by this opinion is the real’” (1938, 345).

15 PW, chapter 1, “Scientific Knowledge as Historical Product”, 22.
16 Kuhn’s quote continues: “If [inconsistency] persists, the affected community regularly restores the

law of non-contradiction by bifurcation, one group employing one theory, another an incompatible
one. But bifurcation is a last resort. Scientific development appears to depend upon scientists’
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kind of pragmatist theory is ideally suited for Kuhn’s purposes to force
a choice between competing statements and theories, which he has thus set
as the most important criterion for the notion of truth. Kuhn has provided
a set of epistemic criteria, which can be used to assess rival claims and
theories, and these criteria of evaluation are normally enough for the
“cognitive bite of science”.17 To simplify somewhat, the theory or claim
that scores highest in epistemic values also acquires the highest warrant and
should be accepted, and its rivals rejected. If this, forcing a rational choice,
is what Kuhn wished from a theory of truth, the pragmatist approach
delivers. Indeed, he writes positively about “rational assertability”, and
specifically the values of compatibility and the law of non-contradiction,
as a way to judge whether a statement is true or false. After it has been
determined whether a particular “lexicon-dependent” statement is
a “candidate for true/false”, we must ask, “[I]s the statement rationally
assertible? To that question . . . the answer is properly found by something
like the normal rule of evidence” (RSS, 99). It is another matter whether
“warranted assertability” should replace truth or be merely understood as
a criteriological and a practical approach to judge what is most likely true.
The main issue is that there are standards that enable the acceptance and
rejection of theories and laws.
Neopragmatism in the form of Wilfrid Sellars and Robert Brandom can

be used to develop the Kuhnian idea of “truth” further. Sellars was
interested in the functions of linguistic entities including philosophical
terms. According to Sellars’s theory, the meaning of an expression is the
role it plays in a language. The strategy from a Sellarsian metalinguistic
perspective is to look for suitable linguistic roles so that then “statements
about linguistic roles are reducible to statements involving no abstract
singular terms” (Sellars 2007, 157). From a Sellarsian perspective, it is
natural to reject the idea that truth refers to an abstract entity, which
accords well with the rejection of the correspondence theory of truth in
Kuhn’s writing. This is to say, we do not need a substantial theory of truth
in which “truth” is a predicate in sentences and refers to some kind of

resisting the easy fragmentation of their communities” (PW, chapter 1, “Scientific Knowledge as
Historical Product” 22).

17 Interestingly, the standards of evaluation, and thus rationality, are not relative. In addition to
mentioning the same set of epistemic values in a number of texts, Kuhn says that the criteria like
“accuracy, scope, simplicity, and so on . . . are themselves necessarily permanent, for abandoning
them would be abandoning science together with the knowledge which scientific developments
bring” (RSS, 252; my emphasis).
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abstract property. Now the key question is: What is the linguistic role of
“truth” that could be used to substitute the abstract concept of truth?
Sellars’s view is that for a proposition to be true, it means that it is

assertible: “True is the same as semantically assertible” (Sellars 1967, 101).
Brandom’s interpretation of Sellars’s position is that talk about truth is
“misleading talk about what one is doing in saying something in the sense
of making a statement: the use of ‘truth’ is to be understood in terms of the
platitude that asserting is taking true” (Brandom 2015, 258). The Sellarsian
view of truth is a form of deflationarism in something like the following
way. The proper use of “true” enables one to make the following inference:
from “Bob is five feet tall is true” to “Bob is five feet tall.” In order for this
to work, it is necessary to understand the kinds of inferences that are
warranted.
Sellars’s idea is that the use of language always takes place in a frame and

in the space of reasons stipulated by a specific language game and its world
view. The idea of frame-dependent inferences well serves Kuhn’s request
that “truth” must be able to discriminate between epistemic candidates.
“Truth” thus plays a special social-discursive role and its correct application
in sentences means that the inferences taken are appropriate. The focus in
judging whether an inference is warranted must be determined on the basis
of the inferential specifics of a framework. It may be difficult to outline
a general theory of correct inferences because we are dealing with material
inferences whose validity depends on non-logical vocabularies.
I finish this section on truth and coherence with an illustration of

legitimate or warranted and illegitimate or unwarranted semantically
assertible inferences in a frame of pre-Copernican and Copernican astron-
omy (cf. SSR-4, 115). A pre-Copernican could say that “the yellow object in
the sky is a planet is true” (pointing to the Moon), dropping “true”, and
inferring therefore that “the yellow object in the sky is a planet”. In the pre-
Copernican framework this inference is legitimate and semantically asser-
tible. In a Copernican framework, this exemplifies faulty reasoning.
A Copernican would say something like “the yellow object in the sky is
a satellite is true” inferring that “the yellow object in the sky is a satellite”.
Although the notion of “truth” hardly adds anything substantial, this is one
way in which it can be kept as a (more or less redundant) linguistic device,
quite as Kuhn required: it indicates an approval of the stated, and by
extension, correct inferences maintaining truth-values constant.
In conclusion, this pragmatist notion of truth allows one to discriminate

between acceptable and unacceptable inferences. It also sheds light on the
frameworks and on how their legitimate rules of reasoning vary in the
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history of science. Like Kuhn said it, there is no Archimedean platform.
Finally, when this idea of truth is applied synchronically to different
coexisting frameworks or lexicons of science, it becomes understandable
how there can simultaneously be different and distinct truths, that is,
semantically assertible statements, in disciplines despite the incoherence
of the overall system of the sciences.

11.6 Conclusion

This essay has examined Kuhn’s reasons for proposing that science pro-
gresses like evolution in developmental biology. My suggestion is that
Kuhn had both positive and negative rationales. The negative rationale is
the difficulties that the rival account, the teleological model, is faced with
in attempting to provide an account of scientific development. Kuhn
argues that the historical record does not support the goal-oriented view,
where the goal is truth. The positive rationale is that the evolutionary
account manages to explain the dynamics of science evident in the histor-
ical record. Scientific fields specialize and develop ever better tools to cope
with the world, resulting in the historically documentable fragmentation
and incoherence of scientific disciplines and the scientific world view.
Because scientific practitioners adapt to their environments, and modify
their environments, and because the world of scientific practice also
changes, there is no permanent fixed world to which apply the correspond-
ence theory of truth in the history of science. The primary function for
“truth” in Kuhn is that it enables making choices between incompatible
theories and laws.My suggestion is that the pragmatist notion of warranted
or semantic assertability serves these purposes excellently.
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