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If putting forward philosophical notions (e.g., natural kind, concept) is analogous to 
scientific notions being put forward, then philosophers’ practice and their ways of 
supporting their accounts ought to be as pragmatist as science is, including paying attention 
to one’s intellectual aims and interests and defending one’s concepts as fruitful tools. 

 
—Ingo Brigandt 

 
Introduction 
 
The current mantra regarding scientific naturalism about natural kinds has centered on the methodological and axiological successes 
of acquiring knowledge using the resources found in the natural sciences. The methodological components of scientific naturalism 
are primarily concerned with how to conduct inquiry, along with how certain rules function within systems of knowledge. Note, 
however, that these rules are not established a priori. Rather, these rules that guide inquiry, action, and choice are established in terms 
of empirical adequacy. The axiological components of scientific naturalism focus on the changes in aims in the natural sciences and 
by extension epistemology, as fundamentally context-sensitive and domain-specific endeavors. That is, axiology in scientific 
naturalism rests on the assumption that the mechanisms that guide changes in aims in the natural sciences are no different from the 
mechanisms that guide changes in aims relative to epistemology. 
 
The purpose of this essay will be to clarify the normative status of natural kinds as dynamic process-oriented epistemic tools.  Here, 
the strategy will be to develop an account of scientific naturalism about natural kinds that is responsive to human intervention and/or 
engagement by appropriating contemporary practices in experimental chemistry. This essay, however, will challenge the current use 
of chemistry to defend the traditional approach to ‘natural kinds’ conceived of as fixed ontological constructs and, instead, propose a 
model of natural kinds that better captures their epistemic functions. The relevance of appropriating certain examples found in 
experimental chemistry rests on its commitment to the study of processes. Consequently, we will explore the ways in which practicing 
chemists utilize natural kinds, along with the ways these entities (as systems) give rise to more complex and interdependent relations 
between the scientists/philosophers making knowledge claims and the entities being used to support these claims. 
 
In order to begin our discussion of natural kinds in the context of scientific naturalism, we must first understand that naturalism, 
generally speaking, should be understood as an umbrella term. This understanding of naturalism is justified because the relationship 
between scientific models and knowledge acquisition depends on which version of naturalism we choose to adopt.  Rather than 
employing methods of radical doubt or philosophical skepticism, scientific naturalism views the pursuit of knowledge as chiefly 
concerned with examining the ways in which we acquire knowledge by making use of our most plausible scientific tools. 
 
Accordingly, this essay is centered on providing an alternative approach to the traditional and, albeit, metaphysical project concerned 
with classifying objects as ‘natural.’  This attempt to eschew any appeal to the ontological subdivision of objects will, instead, focus 
on the epistemic promise and normative power of the process-oriented entities used in experimental chemistry. Here, we will examine 
the open-ended practice of experimental chemistry from the position of methodological, axiological, and pragmatic scientific 
naturalism about natural kinds. Hence, we will place greater emphasis on an integrated conception of knowledge and explanation, 
where integration is understood as resting on the plurality of epistemic goals consistent with the natural sciences. However, these 
goals consistent with the natural sciences will not be defined in terms of the particular domain-specific concerns of scientists, but 
instead, will focus on the nature of these goals and the ways in which epistemology can allow for their inclusion. Furthermore, we 
will establish that the key to reconciling the natural sciences with epistemology —in terms of natural kind tools— requires adopting 
a more dynamic conception of normativity regarding methods of inquiry, analysis, and, moreover, human engagement. 
 
The structure of this essay is as follows: Section One will provide a context for uncovering the epistemic promise of natural kinds by 
critically examining epistemic normativity in the context of the natural sciences; Section Two will underscore the axiological 
components of scientific naturalism and the ways in which identifying the scope of natural kinds depends on the way in which we 
make use of these tools relative to their surroundings; Section Three makes explicit the epistemic import of natural kinds as dynamic 
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process-oriented tools through the introduction of catalysts in the context of chemical kinetics; Section Four will present a more 
dynamic and pragmatic conception of epistemic normativity in the context of scientific naturalism about natural kinds. And finally, 
Section Five will respond to possible objections regarding the normative promise of natural kinds as epistemic tools. 
 
 
I: On the Naturalization of Kinds, the Sciences, and Normativity 
 
Prior to discussing the main concerns of this section, we must first recognize that naturalism, as a philosophical movement, is best 
understood as a style of philosophizing rather than a distinctive philosophical approach. This understanding of naturalism is justified 
to the extent that, as a style of philosophizing, naturalism rebels against mainstream philosophical traditions. Hence, as a style of 
philosophizing, there are no absolute principles in naturalism that serve to unify this movement. Additionally, as a contested style of 
philosophizing, even naturalists reject the notion that reality is easily reducible to a precise or definite system. Accordingly, as a style 
of philosophizing, we will concern ourselves with three questions that will help us realize our purpose: (1) what is naturalism about 
natural kinds? (2) How does naturalism and the naturalization of kinds relate to the sciences? And (3), given the relationship between 
natural kinds and the sciences, what is the normative epistemological standing of natural kinds? We will see that, throughout the 
course of this section, each one of these three questions will provide a context for the rest of this essay. In other words, this section 
will serve as the foundation on how best to approach the normative epistemic promise of natural kinds in the context of a more 
dynamic and non-reductive conception of scientific naturalism about natural kinds. 
 
While naturalism about natural kinds can be seen as a collection of somewhat analogous methods, for the purpose of this essay, we 
will venture only to isolate the generic components of natural kinds accepted by most proponents of scientific naturalism. In other 
words, we will only be concerned with addressing the commonalities found throughout debates concerning the naturalization of kinds. 
What we find in all traditional debates concerning the naturalization of kinds is the bold, yet familiar claim: Natural kinds are a 
collection of objects and/or entities which accurately represent the objective structure of our natural world and are often, if not always, 
discoverable through the practice of science. Hence, the naturalization of kinds presupposes that any attempt to understand our world 
must be grounded in ontology. Put differently, understanding the structure of our natural world requires an understanding of the 
ontological subdivisions of categories such that, only the categories of being which exist “out there” in the world, as scientific entities, 
are real and facilitate our quest for knowledge. 
 
As a metaphysical doctrine, then, appeals to scientific naturalism about natural kinds rests on a certain ontological commitment 
concerning the natural world, namely that of physicalism. Physicalism, as a monistic metaphysical doctrine, refers to the ontological 
theory that all that exists is physical or supervenes on that which is physical by nature. Indeed, as Ingo Brigandt writes: 
 

Many philosophers conceive of naturalism as a primarily metaphysical doctrine, such as a commitment to a 
physicalist ontology or the idea that humans and their intellectual and moral capacities are a part of nature. 1 

 
However, rather than having to first determine the scope of nature and then what divisions of natural kinds exist, a better approach 
to natural kinds requires that references to natural kinds be framed in terms of their epistemic import. Here, studying the epistemic 
import of natural kinds allows for the inclusion of aims and empirical scrutiny, where natural kinds are to be evaluated in terms of 
their specific functions relative to the epistemic aims we wish to pursue. Therefore, understanding the naturalization of kinds requires 
that we adopt a more methodological stance towards scientific naturalism, wherein various methodologies employed by the natural 
sciences may prove to be useful in the context of epistemic inquiry. 
 
Such a methodological stance towards the epistemic import of natural kinds ensures that certain natural kinds are utilized for certain 
epistemic purposes where, as Brigandt writes, “these purposes determine the appropriateness of a philosophical [epistemic] analysis.” 
2 In other words, it is the epistemic purpose of these natural kinds that determines the extent to which it is appropriate to use and/or 
analyze these natural kinds as tools. Hence, the methods employed to study the epistemic import of these natural kinds requires that 
their application to certain epistemic purposes allow us to meet our current aims. Note, however, that the methodological components 
of scientific naturalism about natural kinds are to be distinguished from the type of methodological foundationalism found in 
traditional epistemology. As Ronald Giere states, the methods employed by scientific naturalists studying natural kinds do not imply 
that the “correctness” and construction of these methods “be certified a priori.”3 That is, scientific naturalism about natural kinds does 
not require that the methods employed to study these kinds be privileged a priori and/or determined prior to the onset of epistemic 
inquiry. 
 
Understanding the true merit of natural kinds, therefore, requires that we shift the focus from questions concerning the nature of these 
kinds themselves to questions concerning whether or not these kinds are projectable, demonstrate a high degree of explanatory power, 
or whether or not these kinds show promise for future epistemic predictions. Notice, then, that since no direct reference is made to the 
ontological status of natural kinds or the ontological hierarchy of these kinds, the epistemic promise of natural kind entities depends 
solely on the fertility of these kinds being invoked relative to our understanding of them. Again, the relationship between naturalism 
about natural kinds and the sciences can be explained in terms of the requirement for systemic inquiry grounded, to some extent, in 
empirical data. Thus, epistemic problem-solving requires a synthesis between predetermined epistemic goals and the accumulation 
of scientific data. As Brigandt writes, “a particular epistemic goal… is often specific to a certain scientific field, in that it is pursued by 
this field (or a class of related fields), while other fields pursue other epistemic goals. Typically, many scientific concepts [or tools] are 
deployed to pursue a given epistemic goal.” 4 
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Implicit in the claim above, we see that natural kinds are also groups of experimentally contingent entities present during the onset 
of scientific/epistemic inquiry. That is, in so deciding to engage in specific forms of inquiry, our ability to do so depends, at least in 
part, on the discipline-specific kinds being invoked prior to or during the onset of such activities. As Larry Laudan writes, “the basic 
aims of science vary…from science to science.”5 Hence, we see that the relationship between natural kinds and the sciences is such 
that the use of certain natural kinds in discipline-specific inquiry allows us to generate plausible domain-specific theories. Similarly, 
the use of our most advanced and explicit domain-specific theories enables us to determine which natural kinds are best suited for 
understanding the structure of our natural world. Indeed, as M.A. Khalidi states: 
 

The kinds that we arrive at as a result of the scientific enterprise are what enable us to discern the nature of reality. 
It is not that epistemology is driving metaphysics, but that the epistemic enterprise of science attempts to reflect 
the divisions in nature, and those divisions mark the boundaries between natural kinds. 6 

 
Since understanding the structure of our natural world requires that we promote certain epistemic goals, this entails a normative basis 
for how we ought to judge the practicality or realizability of these goals.  Put differently, scientific naturalists endorse the view that 
we must focus on the realizability of the dynamic processes we exploit when putting forth normative knowledge claims. As Laudan 
states: 
 

There are strong constraints on the aims of science which a scientist (and thus a naturalist) can permit…He will 
insist that any proposed aims for science be such that we have good reasons to believe them to be realizable; for 
absent that realizability, there will be no means to their realization and thus no prescriptive epistemology that 
they can sustain. 7 

 
Here, realizability should be understood as that which maximizes our chances of achieving coherent and methodologically 
appropriate means for understanding both ourselves and the natural world. While the foundationalist program generally focuses on 
the a priori nature of truth, knowledge acquisition, and justified belief, scientific naturalists reject these strictly a priori conceptions 
and, instead, advocate for a more dynamic and responsive conception of knowledge about natural kinds.  On this view, knowledge 
claims about natural kinds can be reformulated as contingent imperatives linking means to ends. As Laudan explains: 
 

‘Doing x’ will, as a matter of fact, promote y or tend to promote y, or bring one closer to the realization of y. 
[These are] thus statements about instrumentalities, about effective means for realizing cherished ends.8 

 
As a matter of fact, scientific naturalists concerned with natural kinds advocate for a model of normativity that closely resembles the 
normative ventures of the sciences. Put differently, scientific naturalists have emphasized the ways in which natural kinds are used 
by the sciences to demonstrate proper method, support increasingly accurate hypotheses, and specify in great detail the true aims of 
their disciplines. Notice, then, that greater emphasis is placed on achieving epistemic consistency by focusing on the plurality of 
domain-specific tools required for understanding our world. Hence, as David Stump argues, a naturalist account: 
 

can easily resolve the tension between the demands for unity of method and for being true to science if the same 
plurality of method which is found in the science is applied to the studies of methodology and of cognitive [or 
epistemic] aims. 9 

 
Indeed, scientific naturalists are primarily concerned with whether or not utilizing certain tools or methods, inspired by the sciences, 
ought to facilitate the attainment of our epistemic goals. Consequently, scientific naturalists call for a reconsideration of epistemic 
virtue, such that epistemic virtue remain responsive to the potentially fallible or otherwise false beliefs held by scientific or 
philosophical communities. As Laudan claims, “epistemic doctrines or rules are fallible posits or conjectures, exactly on par with all 
the other elements of scientific [or philosophical] knowledge.” 10 
 
Now, what we are to understand is that what all versions of scientific naturalism have in common is their commitment to the natural 
sciences as a model for knowledge and epistemic problem-solving. Such a commitment to the natural sciences allows scientific 
naturalism to retain its normative status by shifting the focus from the nature of knowledge and beliefs themselves to the ways in 
which our epistemic goals, modeled after scientific goals, allow us to better understand our world. As Laudan states: 
 

The normative naturalist holds that the best methods for inquiry are those which produce the most impressive 
results…If the naturalist is led to espouse methods which turn out as a matter of fact to be persistently bad 
indicators of a theory’s future performance, then experience gives us machinery for recognizing the breakdown 
of those methods and doing something to patch them up.11 

 
Here, it is not so much that metaphysics will continue to be unsuccessful in terms of evaluating the function of natural kinds. Rather, 
the point is that the structuring of our world is largely dependent on the ways in which we come to understand our world. Hence, 
we are now faced with the following question: What is the corresponding relationship between natural kinds and human agents who 
engage with these natural kinds? The next section, therefore, will highlight the dynamic relationship between natural kinds and 
human agents as an open-ended epistemic practice that is subject to revision and, moreover, responsive to changes in our epistemic 
aims and goals. 
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II: On Axiology, Defining Systems, and Identifying the Scope of Natural Kinds 
 
In order to reformulate our conception of natural kinds as dynamic epistemic tools, we must consider the ways in which defining a 
system, in the context of experimental chemistry, will allow us to capture the complexities of natural kinds in terms of our engagement 
with these entities. The following section will be devoted to highlighting the axiological components of scientific naturalism about 
natural kinds relative to how we define these natural kinds. We must, therefore, concern ourselves with the following questions: (1) 
What are the axiological components of scientific naturalism? (2) How do we define natural kinds as systems in chemistry? (3) What 
is the relationship between natural kinds as systems and human agents understood as part of the surroundings? And finally, (4) does 
the relationship between a system and its surroundings call for a reconsideration of natural kind membership in the wider context of 
epistemic analysis and/or axiological continuity? Each of these questions will be explicitly addressed in the following discussion. 
 
We will begin this discussion by briefly highlighting the axiological components of scientific naturalism. However, in order to better 
understand the relationship between axiology and scientific naturalism, we must first clarify both the relationship between science 
and axiology and epistemology and axiology. Starting with the relationship between science and axiology, the axiological components 
of science are expressed as the values or aims held by practicing scientists. Note, however, that these values or aims are not strictly 
moral, but rather, defined in terms of fertility, predictiveness, and explanatory scope. These values or aims, then, are evaluated in 
terms of whether or not their inclusion can be rendered consistent with the plurality of domain-specific epistemic constructs. In other 
words, articulating aims in the sciences require both empirical testing and intersubjective agreement between and amongst members 
of the scientific community in order for them to count as legitimate aims. Indeed, as Laudan writes, “a theory of scientific progress 
needs an axiology of inquiry, whose function is to certify or de-certify certain proposed aims as legitimate.”12 
 
Accordingly, if one takes seriously the axiological components of scientific practice, along with the idea that such aims are to be 
evaluated through empirical testing and intersubjective agreement, in the event that disagreement arises within the scientific 
community, axiology in the sciences must be able to account for changes in aims/values. It is axiology, then, that leads to the notion 
of progression in the sciences. Consequently, the evaluation of aims that stems from the empirical testing of theories and the notion of 
progressive changes in aims can, likewise, be extended to epistemology. In this context, the methods employed by the sciences, along 
with the presence of intersubjective agreement within the philosophical community, serve as the means by which we regulate or 
specify our current epistemic goals. 
 
Indeed, the relationship between science and axiology shows that there is a sense in which epistemic goals are both context-sensitive 
and time-dependent. Here, the axiological components of scientific naturalism take the form of contingent intersubjective agreement 
with regard to both the reliability of the methods employed, and the possibility of the progression of aims in the event that our current 
aims no longer conform to the plurality of domain-specific epistemic constructs. Rather than focusing on rationality qua rationality, 
the axiological components of epistemology stem from context-sensitive directed action, where action that is informed by context is 
said to be the means by which we promote certain goals or values. 
 
We now turn to consider the question regarding the nature of a chemical system as a natural kind tool. Notice, here, that any attempt 
to discuss chemical systems requires the mention of thermochemistry. Thus, we will use analogies from thermochemistry in order to 
realize our purpose. Thermochemistry is the branch of chemistry concerned with the exchange of energy, and we will soon discover 
that the concept of exchange plays a crucial role in studying natural kinds. Since thermochemistry deals with exchanges of energy 
between a system and its surroundings, we must first clarify the distinction between a system and its surroundings. We define a 
system as the particular part of the universe we wish to study.  We define the surroundings as that which lies outside the boundaries 
of the system. Accordingly, because thermochemistry is primarily concerned with the interactions between the system and its 
surroundings, we must also introduce one additional distinction, namely, that of the universe. The universe is said to be the 
combination of the system and the surrounding, a distinction that will become increasingly important throughout the course of this 
discussion. 
 
Here, the accuracy of our analogy will depend, at least in part, on making use of the most plausible representation of a system. Hence, 
we must briefly review at least two common definitions used for classifying systems. The two definitions relevant to our discussion 
are as follows: closed systems and open systems.  However, prior to examining the nature of both closed and open systems, we must 
be clear about what the system and the surroundings represents in the context of epistemic debates over natural kinds. Simply put, 
the system refers to natural kind tools, while the surroundings refers to human agents who exist as part of the natural environment, 
namely, the universe. Indeed, the surroundings refers to those agents responsible for studying the system as part of the universe. 
 
Since philosophers tend to treat the relationship between natural kinds and human agents as operating within the confines of a closed 
system, we will first focus on closed systems. The most simplified definition of a closed system refers to a system in which there is an 
exchange in energy but not mass between the system and its surroundings. We can apply this definition to natural kind membership 
given that the traditional approach argues that natural kinds exist independently of our desires/interests, yet, affect our 
understanding of the natural world. Using our analogy, this means that energy, which, in this case, refers to the natural kind entities 
existing independently of our interests, is exchanged with its surroundings. However, this does not entail an exchange of mass, which, 
for the purpose of our discussion, designates our interests and active engagement as human agents. In other words, natural kinds 
remain outside the scope of human innovation and involvement; yet the effects these entities have on us allows us to better realize 
our epistemic goals as human agents. 
 
Alternatively, we can also define systems as open systems, wherein both mass and energy are exchanged. Note, however, that we 
must be careful in our interpretive efforts to recognize that the term ‘open’ does not imply infinite exchanges between the system and 
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the surroundings, since any reference to an open system still requires that the system be constrained or remain responsive to certain 
experimentally contingent factors. Nevertheless, we can still extend this idea of an open system to the relationship between natural 
kinds and human agents in the following manner: Natural kinds are entities that directly effect how we structure our natural world; 
yet, the extent to which these natural kinds effect how we structure our world depends on how we both understand and engage with 
them as epistemic tools. 
 
In defining the relationship between natural kinds and human agents as an open system, we find that there is a dialectical tension 
between the system (a natural kind) and its surroundings (human agents). This dialectical tension takes the form of a more nuanced 
conception of dialectical materialism. In this context, as Jaap van Brakel states: 
 

Everything that exists consistent of matter-energy [or mass-energy]; this matter-energy develops in accordance 
with universal laws; knowledge is the result of a complex interaction between human(s) and their ‘external’ 
world...13 
 

Hence, the way that a system is defined depends on and must remain responsive to the surroundings which, in turn, enables us to 
account for certain phenomena or behavior. Indeed, as James Maffie writes: 
 

Epistemic ends are grounded in facts about ourselves (e.g., our contingent desires, what it is for us to desire 
something, etc.), our environment, and how our actions affect our ability to realize our desires.14 
 

Notice, then, that there can be no dynamic equilibrium in this context. Since a dynamic equilibrium requires a closed system where 
no net change in the system can be observed once the forward rate and reverse rate of the reaction are equal to one another, in the 
case of an open system no such state can be achieved. A closed system that has reached a dynamic equilibrium entails that nothing 
can be added or removed. However, in the case of an open system, because of the dialectical tension that exists between the system 
and the surroundings, slight changes in information prohibit the system from reaching such a dynamic equilibrium. This is the case 
since the boundary that separates the system from the surroundings depends on time-sensitive and domain-specific concerns. 
 
Likewise, the relationship between natural kinds and human agents makes explicit the underlying axiological components of natural 
kinds as epistemic tools.  That is, a natural kind is no longer studied independently of our interests and/or values as human agents. 
Natural kinds cannot be divorced from our interests/values because natural kinds are no longer defined strictly in terms of what they 
are, as physical substances. That is, natural kinds can now also be defined in terms of their actions and th work done on them by the 
surroundings. While natural kinds certainly exist as part of the physical world, they also have meaning relative to their siutuatedness. 
Furthermore, because meanings are not things, in line with van Brakel, “the entrenchment of (scientific) [chemical] natural kinds…has 
to be seen in this light: as products of communicative interaction, continuously reconstructed.” 15 Hence, reconciling the naturalization 
of kinds with epistemology entails that we understand the action-relation properties of natural kinds. 
 
Here, the action-relation properties of these natural kinds are understood as the ways in which these natural kinds contribute to 
networks of meaning used to construct and interpret our natural world relative to the progression of aims and our situated 
values/interests. We must proceed with caution, however, when arguing that the relationship between natural kinds and human 
agents is analogous to an open system. In other words, the argument for natural kinds belonging to open systems, regarding the 
promise of axiological continuity, refers only to the relationship between situated human agents and particular sets of time-sensitive 
natural kinds understood as epistemic tools. 
 
Since Giere argues that, “doing science is one of the ways we humans deal with aspects of our environment,” we must now consider 
real-life chemical examples that underscore the dynamic relationship between natural kinds as process-oriented epistemic tools and 
human agents.16 Additionally, we must situate ourselves in such a position as to appropriately demonstrate the means whereby such 
examples call for a reconsideration of natural kinds as dynamic epistemic tools. Thus, the following section will provide a fairly 
straightforward account of natural kinds as dynamic epistemic tools by closely examining the effect that catalysts have on our 
understanding of chemical processes. That is, we turn now to the practice of chemical kinetics, along with what effects both 
intermediates and catalysts have on chemical kinds. Since chemistry is primarily concerned with studying the ways in which matter 
is transformed and how matter interacts, by examining the effects that both intermediates and catalysts have on chemical kinds, we 
should be able to see that such examples serve as arguments against the traditional metaphysical approach to natural (chemical) kinds, 
an approach that relies heavily on essentialism and microstructuralism. 
 
 
III: On Chemical Kinetics and Natural Kinds as Dynamic Epistemic Tools 
 
To the extent that experimental chemistry expounds the open-endedness of scientific naturalism about natural kinds, the following 
section will be dedicated to the study of chemical kinetics and why the introduction of certain catalysts/intermediates calls for a 
reconsideration of natural kinds as dynamic process-oriented epistemic tools. The first part of this section will briefly review the 
traditional Kripkean essentialist approach to chemical kinds. Thereafter, we will endeavor to provide an overview of the practice of 
chemical kinetics, before finally discussing the relevance of introducing catalysts/intermediate species in chemical reactions as 
evidence in favor of the epistemic promise of natural kinds as process-oriented tools. 
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We begin our discussion by briefly reviewing the traditional approach to natural kind membership. The common approach to 
classifying entities as natural kinds involves the identification of entities existing “out-there” in the world which serves as prima facie 
evidence for the natural and, albeit, ontological divisions of objects that actually exist in nature. Here, we will endeavor only to account 
for the Kripkean conception of essentialism about natural kinds grounded in ontology. The main argument for natural kind 
essentialists, like Kripke, is that kind membership is wholly dependent on an entity’s microstructure, where an entity’s microstructure 
must reflect its natural-law abiding characteristics. Accordingly, we are able to reproduce Kripke’s essentialist position in the 
following way: The essence‘X’ of entity ‘Y’ is an essence that entity ‘Y’ must possess in every instance in order for ‘Y’ to exist, where 
the relationship between ‘X’ and ‘Y’ is expressed in the form of a biconditional. 
 
Therefore, relative to Kripke’s position, in the context of chemistry, microstructuralism is the idea that chemical species can be 
distinguished from one another relative to their chemical microstructures. A fairly straightforward example of this can be found upon 
a quick examination of the periodic table of elements. The periodic table shows us that each element possesses a distinctive atomic 
number and, thus, a unique atomic structure. These unique atomic structures are made possible as a result of the different number of 
subatomic particles that each individual element possesses. Notice, then, that Kripke’s position of microstructuralism is dependent 
on the view that there can be no intermediate chemical kinds. 
 
Krikpe excludes the possibility for intermediate species in chemistry since true chemical kinds must remain unchanged over time. Put 
simply, a true chemical kind is defined as “a spatiotemporally unrestricted or repeatable category.”17 In order for a chemical species 
to satisfy the requirement for categorical distinctness, it cannot be the case that transitional or intermediate kinds exist since, according 
to Krikpe, an intermediate kind is different from a true chemical kind because an intermediate kind has a discrete rather than a 
continuous life-time. In fact, similar to van Brakel’s mention of van der Waals complexes, “there are quasi-molecular species” such as 
intermediate species formed through the introduction of a catalyst, “that appear only briefly” during the course of a reaction.”18 An 
intermediate kind, then, is defined as a short-lived kind making it increasingly complicated to isolate and/or locate across time and 
space, whereas a true chemical kind is said to be a ‘spatiotemporally unrestricted’ entity. 
 
Having briefly identified Kripkean essentialism and microstructuralism in chemistry, let us now consider the practice of chemical 
kinetics. Chemical kinetics is a branch of physical chemistry that is primarily concerned with studying the rates of chemical reactions. 
That is, chemical kinetics investigates the speed at which reactions occur along with what precipitating factors alter these speeds. 
Alternatively, we can explain chemical kinetics as the rate of disappearance of reactants that occurs simultaneously with the rate of 
appearance of products. Since chemical kinetics is the study of the rate of reactions, it is imperative that we briefly touch on reaction 
mechanisms. 
 
A reaction mechanism is defined as the path or series of elementary processes by which a chemical reaction may occur. These 
mechanisms are determined using both experimental data and the balanced chemical equation provided for the reaction. Note, 
however, that determining the reaction mechanism for a particular reaction often requires a certain degree of chemical intuition, 
wherein practicing chemists make educated guesses about the possible mechanisms responsible for the reaction in question. Indeed, 
as van Brakel states, “there are no [definite] physical principles that help the chemist to determine the order of a reaction, the details 
of its mechanisms or the role of catalysts.”19 Hence, postulating a mechanism requires, in this order, (1) measuring the rate of the 
reaction; (2) formulating a rate law; and (3) establishing a plausible reaction mechanism. Note, however, that the proposed mechanism 
for a particular reaction does not affect the overall rate law for the reaction, since only species that appear in the balanced chemical 
equation provided are included in the overall rate law for the reaction. 
 
Considering that we have already alluded to the fact that the overall rate law for a reaction can only include species that appear in 
the balanced equation provided, this implies that there may, in fact, be other species present during the course of this reaction that 
warrant our attention. In order for a reaction to proceed, there is a certain amount of kinetic energy required for this to happen, which 
we refer to as the activation energy. In the event that we wish to speed up the reaction, we may introduce a catalyst, which ultimately 
lowers the overall activation energy required for the reaction to occur. Here, a catalyst —which causes the reaction to proceed by a 
different pathway—participates in the reaction without being consumed or affecting the overall energy content of the reaction. In 
terms of the reaction itself, catalysts interact with the reactants present at the start of the reaction by both breaking and making new 
bonds with the reactants forming intermediate kinds. Again, these interactions with molecules do not alter the final concentration 
and/or formation of products, but rather, they alter the elementary processes that govern these complex reactions. 
 
Consequently, we are now faced with the following question: What are the epistemic implications of these chemical processes relative 
to debates regarding scientific naturalism about natural kinds? The above example regarding the presence of a catalyst in chemical 
kinetics is meant to serve as an argument against traditional, rigid ontological commitments of static entities that serve as accurate 
representations of objective reality. On this view of natural kinds, the introduction of a catalyst makes explicit the increasingly 
complex and dynamic processes that make up chemical kinds. By referring back to Section Two, then, we see that defining a chemical 
reaction as a natural kind complicates the manner in which chemical kinds can be classified as distinctive kinds. 
 
It complicates the manner in which chemical kinds, as natural kinds, can be defined as distinctive kinds because determining the 
overall kinetic properties of chemical kinds is a process that requires a certain degree of intuition by the practicing chemist. In other 
words, studying a chemical reaction, much like studying claims to knowledge, becomes an interpretive process. It becomes an 
interpretive process precisely because using the experimental data, and synthesizing this data with the theoretical models in place, 
requires the active engagement of the inquirer with the natural kind, which, in this context, is a chemical reaction. Such an interpretive 
process, then, is informed by the current epistemic values and/or aims posited by the inquirer at the onset of inquiry. 
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Additionally, with regard to the relationship between natural kinds as epistemic tools and the axiological components of scientific 
naturalism, we find that as epistemic aims change, so too do the ways in which we conceive of such natural kinds, as epistemic tools. 
Hence, while catalysts affect the kinetic properties of reactions without affecting the thermochemical properties, we can still make use 
of the analogy of an open system with regard to the chemist studying reaction kinetics. Put differently, this example underscores two 
important ideas regarding scientific naturalism about natural kinds: (1) that we can further our understanding by emulating certain 
practices found in the natural sciences by shifting the focus to processes rather than categorically distinct kinds, and (2) that viewing 
natural kinds as processes rather than as categorically distinct kinds allows for the possibility of affecting change on these natural 
kinds which, in turn, makes it possible to establish increasingly complex and explanatorily efficient epistemic tools. Note, however, 
that this is not something that can be defended on strictly a priori grounds. Rather, the dynamic relationship between the phenomena 
being studied and those responsible for studying and interpreting the phenomena must be defended on somewhat practical grounds. 
 
Here, the epistemic goal is framed in terms of studying the ways in which the speed of the reaction can be altered —through the 
introduction of a catalyst—without affecting the overall reaction itself. The idea that reactions sometimes proceed by different 
mechanisms is a point that must be emphasized because it underscores the fact that we can arrive at a conception of knowledge about 
natural kinds in different ways by studying various properties that do not directly correspond to the intrinsic identities of these 
natural kinds. In this context: 
 

Knowledge about material properties cannot be completed, because there’s no end to making new stuff. It makes 
no sense therefore to refer to ‘intrinsic’ properties of a substance ‘an sich’, apart from real interactions. 20 
 

Much like the contemporary chemist, scientific naturalists studying natural kinds are now in a position to avoid explicit references to 
essences or absolute ontologies and focus instead on the relation or ‘real interactions’ between the knower and the known. In line 
with this view, Laudan argues that epistemology should be modeled after modern science since: 
 

Modern science, by contrast [to traditional epistemology], arguably aspires to knowledge that is corrigible, 
eschews essences, is even willing to forgo causes, is highly quantitative and confers predictive and manipulative 
powers on those who have mastered it.21 

 
Likewise, debates concerning intermediate kinds or catalysts are directly related to one of the principle concerns of scientific 
naturalists, namely, the notion of revisiabilty— or truths as revisable. Since science has long been regarded as a self-correcting 
discipline, the relationship between epistemic import and natural kinds, understood as dynamic entities, requires that we adopt a 
more contextualized holistic approach when examining the roles that such entities (as processes) can have on our overall theories of 
knowledge.  Indeed, as Helen E. Longino writes: 
 

This way of thinking about knowledge and inquiry involves a shift in attention away from the outcomes or 
products of inquiry, whether these are theories or beliefs [or natural kinds themselves], to the processes or 
dynamics of knowledge production. 22 

 
Thus, the fluidity and/or dynamic nature of these natural kinds that exist only briefly during the course of a reaction implicitly rely 
on the notion of revisabilty, for a plurality of reaction mechanisms exists. The practicing chemist, therefore, implicitly assumes that 
identifying catalysts or intermediate kinds is a somewhat open-ended and fallible process. These natural kind tools, thus, achieve a 
revisionary status, since they are always, at least to some extent, subject to change. Put differently, determining reaction mechanisms, 
much like exploring notions of truth, must remain responsive to our concerns and/or interests, all of which can be interpreted 
pluralistically. 
 
Furthermore, in the event that we discover that there exists more evidence in favor of an alternative mechanism, our notions of 
reliability and revisabilty allow us to reformulate and/or restate the proposed mechanism in a way that is consistent with such newly 
discovered evidence. Such a reformulation, however, does not presuppose that our previous mechanism was contradictory or 
fundamentally flawed. Rather, this example demonstrates what is of upmost epistemic importance: The fact that we are able to retain 
the element of consistency and continuity, despite the emergence of seemingly inconsistent experimental data. As Dewey declares: 
 

[Hence] science [like natural kinds as epistemic tools] thus conceived is not a final thing. The final thing is 
appreciation and use of things of direct experience. These are known in as far as their constituents and their form 
are the result of science. But they are also more than science. They are natural objects experienced in relations and 
continuities that are summed up in rich… individual forms. 23 
 

Note, however, that modeling epistemology on the natural sciences does not necessarily require that we hold on to the notion that 
the natural sciences are the only means by which we can arrive at knowledge. That is, the idea of emulating the practices found in the 
natural sciences does not in any way entail that we must exaggerate the extent to which scientific tools effectively arrive at true claims 
about both ourselves and the natural world. Indeed, as Laudan argues in his defense of methodological and axiological naturalism, 
some of our epistemic tools and practices are, in fact, dependent on the practices and methods of inquiry established by certain 
institutions and norms. 
 
Thus, we turn now to the ways in which groups of natural kinds or shared properties can be kept in harmony by ‘loosely defined 
causal mechanisms’ that avoid direct reference to internal structures or intrinsic properties. In other words, we will now consider the 
practical use of ‘cluster kinds’ and ‘imperfect homeostatic properties’ as evidence for a more dynamic and integrated conception of 
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epistemic normativity with regard to scientific naturalism about natural kinds. Simply put, we will emphasize a more pragmatic 
approach to natural kinds in the context of scientific naturalism about natural kinds. 
 
 
IV: On Natural Kinds as Process-Oriented Tools, Pragmatism, and Dynamic Normativity 
 
Implicit in the belief that there are shared properties amongst groups of natural kinds is the idea that there are certain underlying 
casual mechanisms that govern these properties. In order to avoid direct reference to intrinsic properties, we will instead focus on the 
loosely defined casual mechanisms that, in part, explain the relational aspects of natural kinds. In addition to discussing the epistemic 
merits of a more nuanced version of ‘cluster kinds’ and ‘imperfect homeostatic properties,’ this section will also make use of a more 
pragmatic conception of scientific naturalism by underscoring the practical functions of natural kinds. Hence, we will be approaching 
normativity as a more integral part of nature by underscoring context-specific aspects of knowledge, discovery, investigation, and 
human engagement. 
 
To the extent that natural kinds are process-orientated entities which share in many important properties not beholden to strictly 
intrinsic essences, there is a sense in which we must adopt a catious and, albeit, conventionalist approach to natural kinds. Simply put, 
we must assume that the epistemic promise of natural kinds cannot be entirely divorced from the interests or values of practicing 
chemists, philosophers, and curious laymen who make use of these epistemic tools. Here, the ability to arrive at epistemic consistency 
is necessarily tied to the notion that certain causal mechanisms allow for the emergence of natural kinds, causal mechanisms that 
allow us to link certain properties with others. 
 
Provided that certain ‘loosely defined’ casual mechanisms are responsible, at least to some extent, for enabling us to group together 
entities on the basis of similarity, this implies that natural kinds can be viewed as cluster kinds. Note, however, that the causal link 
here does not necessarily proceed in the traditional sense of cause and effect. Rather, these causal mechanisms are tied to extrinsic or 
circumstantial properties that, at least in principle, support the emergence or co-occurrence of these increasingly complex properties, 
thus eliminating the need to discover discrete or well-defined mechanisms that hold for all clusters of natural kinds. 
 
The idea that there may not be any well-defined mechanisms responsible for the grouping of cluster kinds leads us to discussions 
concerning imperfect homeostasis. Imperfect homeostasis claims that properties of natural kinds do not necessarily have to be possessed 
by all members of specific kinds. Such a position allows for a more dynamic understanding of natural kinds relative to either their 
intrinsic properties, such as in the case of the internal structure of individual atoms/molecules, or extrinsic relational properties, such 
as in the case of a catalyst’s effect on a complex chemical reaction. This enables us to reject the claim that natural kinds must always 
be categorically distinct or repeatable in order to satisfy the requirement for kind membership and, moreover, plausible epistemic 
import. 
 
By the same token, scientific and/or epistemic inquiry is no longer predicated on strictly accounting for the results obtained from 
experimentation. That is, philosophers and scientists, alike, are now equally concerned with what underlying dynamic processes 
result from or emerge from such experimental data. This view, then, favors the formulation of normative claims at different levels of 
detail by accounting for the complexity of the epistemic tools we use to better understand our natural world. Hence, normativity itself 
can be restated as something analogous to dynamic normativity. Here, one of the defining characteristics of such a dynamic position 
towards normativity ensures that epistemic inquiry remain responsive to the circumstantial complexity of the very tools posited as 
natural kinds. 
 
Again, by avoiding appeals to a strictly metaphysical account of scientific naturalism about natural kinds, we now turn to a more 
pragmatic conception of scientific naturalism, wherein the normative epistemic promise of natural kinds are “constituted implicitly 
by the term’s [or tool’s] usage in scientific [or philosophical] practice.”24 Here, the role of knowledge about natural kinds can be 
understood as practical knowledge, a type of knowledge that functions without being objectively constrained by any static ontological 
rendering of the world. In fact, because pragmatists focus on the functionality or practical uses of things, on this account, natural 
kinds can be conceived of as ‘dynamic epistemic tools.’ These normatively charged tools, then, carry the burden of clarifying certain 
purposes — epistemological, scientific, or otherwise— in terms of how successful these tools are at conforming to their intended 
purposes. 
 
Accordingly, as Laudan states in terms of the testing of scientific models as a normative enterprise, natural kinds as epistemic tools 
are understood as tools that can be “re-cast as contingent statements of this sort about connections between end and means.”25 
Defending this conception of natural kinds as dynamic tools, thus, requires that we understand domain-specific epistemic constructs. 
That is, a natural kind as an epistemic tool does not come to exist with any predetermined or fixed meaning. Rather, the meaning to 
be extracted from or developed by natural kinds can only be known relative to its amendable position within specific epistemic 
constructs. 
 
In so appropriating a stance towards scientific naturalism about natural kinds, which can, in some senses, be regarded as beholden to 
pragmatism, we see that the pragmatic scientific naturalist is primarily concerned with emphasizing the practicality of the dynamic 
relationship between the natural world and the world governed by human involvement and institutional norms. On this view, the 
natural world is open to revision as a result of our evolving sense of nature, science, and ourselves. As maintained by Giere, “our 
capacities for operating in the world are highly adapted to the world.”26 Inferences about the normative epistemic standing of natural 
kinds, therefore, involve an explicitly: 
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Bottom up [approach]. It begins with real agents facing various choices in the course of their actual scientific lives. 
It assumes that choosing theories [and by extension, natural kinds] is not too dissimilar from choosing anything 
else, and then looks at how humans in fact make choices.27 

 
The pragmatic undertone of scientific naturalism, coupled with methodological naturalism about natural kinds, thus, gives rise to a 
more contextualized conception of normativity regarding natural kind usage that is motivated by axiological continuity. This version 
of normativity requires that philosophers establish and justify their claims in ways that closely resembles the sciences; rather than 
continue with the pursuit of knowledge consistent with the foundationalist program, scientific naturalists can appeal to a more 
integrated approach to knowledge about natural kinds.  We should note that, some scientific naturalists use the idea of integration in 
order to eschew appeals to a more reductive program of radical scientific naturalism. As Brigandt writes: 
 

I have argued that unification/integration is neither a regulative ideal nor an aim in itself. Instead, a certain kind 
of integration may be needed for the aim of solving a scientific problem. At the same time, solving a complex 
problem also requires a certain degree of scientific specialization, so that integration and interdisciplinarity often 
goes together with disciplinary specialization. 28  

 
Here, greater emphasis is placed on knowledge production as a synthesis of the normative and context-sensitive properties established 
in each field, along with the collectively determined values/interests that allow us to uphold or revise our epistemic goals. The 
scientific naturalist, then, according to Laudan: 
 

Needs no pre-analytic intuitions about cases, no information about the choices of the scientific elite, no detailed 
knowledge (as Carnap required) of the nuances of usage of methodological terminology among scientists, and 
no prior assumptions about which disciplines are ‘scientific’ and which are not. What it does need, and in 
abundance, is data concerning which strategies of inquiry tend to promote which cognitive [or epistemic] ends.29 

 
In fact, there is a crucial interplay between normative and descriptive modes of understanding where, “one can show that a 
thoroughly ‘scientific’ and robustly ‘descriptive’ methodology will have normative consequences.”30 
 
In line with this view, normativity is a non-linear and diachronic derivation of robustly descriptive claims.  It is non-linear in the sense 
that, while the derivation of the normative from the descriptive depends on the relevant descriptive facts, there is no direct 
proportionality between relevant facts and normative claims. This is the case since such claims depend on time-sensitive and domain-
specific concerns. It is diachronic in the sense that normativity, thus understood, is subject to change over time, where specific 
“problems are weighted by their importance to [certain] research traditions.”31  Moreover, the diachronic nature of normativity is 
meant to underscore the various historical patterns of natural kind systems that allow for a more contextualized understanding of 
these systems. In this context, normativity, “only tells us what to do relative to something…such statements are descriptions of 
normative systems or of possible aims.”32  
 
Now we see that normativity, for the scientific naturalist, is defined as a critical negotiation situated between facts and norms, where 
the norms are contingent upon the relevant facts.  Such relevant facts, then, must be clearly specified by the discipline in question.  As 
Laudan states: 
 

I am more inclined to use normative and descriptive concerns interlaced in virtually every form of human inquiry. 
Neither is eliminable or reducible to its counterpart; yet both behave epistemically in very similar ways, so that 
we do not require disjoint epistemologies to account for rules and theories…. But I want to assert that normative 
and descriptive claims are on the same epistemic footing without holding that either is more fundamental.33 

 
Furthermore, in terms of this relationship between normative and descriptive concerns, the use of specific natural kinds can be 
disclosed as contingent on specific epistemic aims. 
 
Again, the critical interplay between the normative and descriptive, relative to debates over natural kinds as epistemic tools, allows 
us to maintain that the idea of domain-specificity may prove to be the solution regarding the normative epistemic function of natural 
kinds. Put differently, since the relationship between natural kinds and human agents is a necessarily open-ended and interpretive 
process, allowing for context-specific accounts of natural kinds exposes the heuristic function of these kinds. Such a claim can be 
reformulated in the following manner: If our epistemic aim is ‘X,’ we ought to use ’Y entity,’ since using ‘Y entity’ may bring us closer 
to achieving our intended aim of ‘X’. 
 
As our example regarding chemical kinetics shows, references to natural kinds as dynamic process-oriented epistemic tools 
undermines the connection between fixed ontological constructs and natural kinds. It undermines this connection by highlighting the 
functional aspects of studying chemical reactions in terms of the chemist’s understanding of the entities responsible for such processes. 
Here, the chemist not only studies the rate at which reactions occur, but also investigates the relationship between differing chemical 
kinds and how they interact with one another to facilitate chemical reactions. Likewise, the chemist’s relationship to the loosely 
defined dynamic epistemic tools is directly related to a more pragmatic conception of epistemic normativity that underscores the 
responsive and transformative link between the knower and the known. 
 
Furthermore, we see that in the context of chemistry and its relevance to epistemic debates over knowledge and natural kind 
membership, there are certain real-world examples in experimental chemistry that exclude the plausibility for fixed essences. This type 
of exclusion undermines strict appeals to absolute ontologies as chemical kinds are always changing, evolving, adapting, interacting 
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with one another and, moreover, responsive to human intervention. Thus, we see that the emphasis is on the instrumental value of 
natural kind processes wherein there can be no a priori privileging of specific ontologies. In other words, this implies the heterogeneity 
of ontologies, where specific ontologies can be privileged only to the extent that they allow us to gather information relative to specific 
epistemic concerns. 
 
Indeed, this heterogeneity of ontologies allows us to see that we do not have to openly reject notions like ontological commitments 
when engaging in epistemic inquiry. An ontological commitment simply becomes a matter of degree, where the degree to which 
we’re committed to certain things reflects our acceptance of certain natural kinds as process-oriented epistemic tools. That is, this 
approach leaves us free to determine which natural kind processes we wish to explore without necessarily maintaining that these 
natural kind tools are diagnostic of objective reality. More important than being committed to the view that scientific naturalists 
concerned with natural kinds can provide an accurate representation of the objective world is the idea that we can make use of certain 
natural kind tools so long as they can be rendered consistent with domain-specific epistemic constructs. 
 
Therefore, of utmost importance to our discussion concerning the normative epistemic promise of natural kinds is what we can 
achieve by using these process-oriented tools, along with how these natural kinds can be manipulated to serve our purposes and help 
us understand our surroundings in a manner consistent with our context-sensitive and time-dependent epistemic goals. On this view, 
then, the mention of experimental chemistry allows for a pluralistic epistemology or an epistemology of complexity. In this context, 
scientific naturalism about natural kinds endorses an epistemology of complex relations, wherein natural kinds tools can be 
understood, among other things, as a consequence of human involvement and/or engagement. Consequently, now that we have 
explored the pragmatic function and normative epistemic promise of natural kinds as process-oriented tools, we must briefly consider 
possible objections regarding epistemic normativity as it pertains to scientific naturalism about natural kinds. Hence, the following 
section will serve as a response to possible objections raised by non-naturalists relative to a naturalized and, albeit, dynamic 
conception of epistemic normativity. 
 
 
V: On Responding to Objections Regarding Normativity and Natural Kinds as Epistemic Tools 
 
In order to conclude this essay, we will now briefly highlight possible objections raised by non-naturalists regarding the normative 
promise of natural kinds as epistemic tools. Here, we will focus on three questions regarding normativity: (1) Does justifying scientific 
practice require some overarching interpretive framework that tells scientists what they ought to believe or how they ought to practice 
science? (2) Are scientific naturalists required to privilege or maintain certain a priori rules that are established prior to engaging in 
scientific practice in order for it to be justified as a normative enterprise? And (3), Is normativity a truly global/universal concern or 
rather a local/context-sensitive concern? Notice, here, that each one of these questions mirror some of the most pressing concerns of 
non-naturalists who dismiss scientific naturalism as an approach that is entirely void of normativity. 
 
Since questions (1) and (2) mentioned above are closely related to one another, we will combine these two questions in order to 
address the non-naturalist’s concern regarding the normative function of natural kinds as epistemic tools. The normative components 
of scientific practice upheld by the non-naturalist support the view that it is the task of philosophers, rather than scientists, to provide 
an overarching interpretive framework for science. By superimposing an overarching interpretive framework on the discipline of 
science, the primary concern for the non-naturalist seeking to justify the normative dimensions of scientific practice becomes the 
concern for specifying what science is and how scientific practice ought to be regulated. Thus, according to the non-naturalist, science 
must be certified. 
 
The non-naturalist’s program, then, rests on the assumption that knowing subjects have access to special a priori principles. These a 
priori meta-epistemological principles serve an evaluative purpose. In other words, the use of these principles allow philosophers to 
maintain their premier status by (1) establishing a ‘check-and-balance’ system for epistemic inquiry and (2) advocating for a model of 
epistemology as critically reflexive. The naturalist, however, advocates for a radically different model predicated on understanding the 
relation between epistemology and science as one of mutual dependence. Indeed, for the naturalist, epistemology is used to evaluate 
rather than certify science, and science is used to inform rather than control epistemic inquiry. Hence, the scientific naturalist can 
respond to the non-naturalist in the following manner: the non-naturalist’s account of scientific inquiry and/or practice rests on overly 
abstract interpretations relative to both the nature and aims of science. Indeed, as Fine argues: 
 

It looks like what we are called upon to do is to extrapolate from what is the case with regard to actual acceptance 
behavior to what would be the case under the right conditions. But how are we ever to establish what is the case, 
in order to get this extrapolation going, when that determination itself calls for a prior, successful round of 
extrapolation?34 
 

Simply put, the non-naturalist who is dogmatically concerned with the normative dimensions of the natural sciences requires the a 
priori privileging of certain truths, theories, or ontologies, a form of a priori privileging that insists on establishing a foundation for 
scientific knowledge that is independent of the sciences.  Likewise, while it is certainly the case that not all naturalists agree to the 
complete dismissal of the a priori, the scientific naturalist’s emphasis on the relevance of context, empirical adequacy, and 
intersubjectivity, negate the possibility for placing objective constraints on epistemic inquiry by appealing to rules that exist prior to 
or independently of certain context-sensitive concerns. 
 
Here, dismissing the naturalist’s defense of normativity that avoids positing an a priori global/universal interpretive framework 
entails the commitment to some set of first or prior principles as ultra-scientific, principles that accurately describe the nature of the 
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objective universe. What the non-naturalist’s objection requires, then, is that we be able to get beyond our current sets of scientific 
beliefs about the objective universe in order to properly justify these beliefs in question. However, as Lars Bergstrom writes, for the 
scientific naturalist concerned with epistemic normativity: 
 

There is no extra-theoretic truth, no higher truth than the truth we are claiming or aspiring to as we continue to 
tinker with our system of the world from within… It is within science itself, and not some prior philosophy, that 
reality is to be identified and described.35 
 

Thus, for the scientific naturalist concerned with the normative promise of natural kinds as epistemic tools, no explanations beyond 
what has already been established by the sciences making use of these natural kind tools is required. Here, we are to understand this 
defense of normativity by scientific naturalists “ as undoing the idea of [a priori] interpretation, and the correlative idea of invariance 
(or essence).”36 In other words, the only prerequisite for epistemic normativity regarding natural kind tools is that the scientific 
naturalist acknowledge and/or make use of these tools, tools that promote prediction, explanation, and epistemic growth. 
 
We turn now to consider the question regarding the nature of normativity. That is, we will now address the question of whether or 
not normativity should be understood as a global or local concern. It is important to note that the non-naturalist’s objection regarding 
the normative function of natural kinds as epistemic tools rests on the assumption that normativity is a global rather than local 
concern. In other words, specifying or identifying norms requires that the norms already be in place, where such norms are established 
as a result of the a priori privileging of certain universal standards which allow us to determine what ought to be the case. However, 
the scientific naturalist can respond to this objection by arguing that because norms are situated between certain facts and values, 
normativity is a local/context-sensitive rather than strictly global/universal concern. 
 
Here, a close look at Author Fine’s distinction between global/local truths clearly echoes the normative dimensions of scientific 
naturalism about natural kinds. That is, rather than positing a radical dichotomy between global and local concerns like the non-
naturalist seeking to justify normativity as a global/universal concern, Fine’s distinction between local and global concerns serves as 
a means by which we can regulate or revise our current systems of belief in order to render them consistent with the plurality of 
epistemic constructs. In line with Fine’s defense of the natural ontological attitude, the scientific naturalist concerned with natural 
kinds strives 
 

to take science on its own terms, and try not to read things into science. If one adopts this attitude, then global 
interpretations…appear as idle overlays to science: not necessary, not warranted and, in the end, probably not 
even intelligible.37 

 
In other words, the subtle distinction that Fine makes between local/global concerns requires that we first consider the various local 
concerns of practicing scientists and philosophers before we can effectively synthesize these local concerns with more dynamic, 
overarching epistemological frameworks. Hence, scientific naturalism about natural kinds can retain its normative components by 
advocating for a type of epistemic inquiry that is subject to change and responsive to discipline-specific concerns that help establish 
and legitimize the values/norms of the discipline in question. Here 
 

the script [and by extension epistemic inquiry]…is never finished, and no past dialogue can fix future action. 
Such a performance is not susceptible to a reading or interpretation in any global sense, and it picks out its own 
interpretations, locally, as it goes along.38 

 
The normative promise of natural kind processes as epistemic tools, then, requires only that we maintain that epistemic normativity 
is achieved by way of a positive feedback loop. Here, a positive feedback loop can be described as a process that augments the effects of 
certain changes in a system, where the effects of these changes stem from the processes that initially gave rise to the changes in the 
system.  Put simply, when certain changes in a system occur, positive feedback allows for the possibility of further changes by 
increasing and/or magnifying the input phases. The idea of a positive feedback loop can be reformulated in the following manner: X 
produces more of Y which, in turn, produces more of X, where X refers to the natural kind tools and Y refers to the complex normative 
dimensions of these natural kind tools. 
 
However, since in the context of chemistry, positive feedback loops are initiated by the controlled flow of information via chemical 
interaction and/or signaling, such positive feedback must be ‘switched’ on. That is, positive feedback requires the presence of 
relatively strong external signals and/or influence, where the changes in the system are self-augmenting processes that result in the 
expression of certain aims. Notice, then, that the introduction of a catalyst in a chemical reaction can be regarded as an example of a 
positive feedback loop. In other words, the introduction of this natural kind tool speeds up the reaction thereby changing the path 
the reaction will take, along with the way we use this natural kind as an epistemic tool. Put simply, the introduction of a catalyst, 
which enables practicing chemists to uphold the idea that natural kind entities can be regarded as process-oriented epistemic tools, 
amplifies the normative dimensions of these complex and dynamic reactions. Likewise, the effects of the catalyst on a chemical 
reaction may require the progressive change of aims resulting from the positive feedback initiated by this catalyst.  
 In the context of epistemic normativity, then, we see that it is this ‘switch’ that refers our decision to engage in certain 
domain-specific epistemic purists. Hence, it is this switch, understood as a pragmatic choice that allows for the progression and 
magnification of both the natural kind tools used, and the increasingly complex normative dimensions that are associated with these 
tools. Furthermore, this switch also allows for the expression of certain practical aims. Thus, our decision to engage in domain-specific 
epistemic inquiry entails that slight changes in the tools we use in order to engage in normative epistemic inquiry also entails a change 
in the axiological components of such inquiry. That is, because natural kinds as process-oriented tools give rise to normative concerns, 
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and because these normative dimensions produce more dynamic and complex natural kind tools, the practical aims of scientific 
naturalists’ studying natural kinds will be expressed differently depending on the feedback outcome. 
 
By arguing for a model of normativity analogous to a positive feedback loop, the scientific naturalist can defend the notion as input 
is increased and changes in the natural kind system occur that magnify or intensify its normative epistemic functions, these changes 
result in new more stable epistemic constructs. Here, normativity is not static nor is it a strictly global concern; rather normativity 
must remain response to changes in specific systems and, moreover, responsive to the progression of aims. Contrary to the non-
naturalist who supports the view that normativity remain unchecked in the sense that normativity is global and, therefore, not strictly 
dependent on both context-sensitive and time-dependent concerns, the scientific naturalist who endorses a model of epistemic 
normativity as a positive feedback loop, implicitly subscribes to the view that a system with a positive loop that remains unchecked 
and unaffected by slight changes in conditions may, in fact, destroy itself. 
 
 
Conclusion 
 
As we have seen, settling disputes over natural kind membership with regard to epistemic problem-solving requires a more practical 
approach to natural kinds, wherein greater emphasis is placed on how epistemic debates about kinds can be settled on discipline-
specific grounds. Such an approach entails a more dynamic and process-oriented epistemological framework that emulates more 
contemporary visions of scientific practice, along with the context-sensitive goals/interests held by both practicing scientists and 
philosophers. Accordingly, normativity, thus construed, will be defined relative to discipline-specific concerns that are directly 
connected to certain practical or intellectual goals. The appeal to the relational aspects of natural kinds calls for a reconsideration of 
natural kinds as dynamic epistemic tools precisely because of its emphasis on interactions between natural kinds and human agents 
rather than strictly between categorically distinct natural kinds. 
 
Furthermore, on this view, we can avoid any appeals to scientism regarding the superiority of scientific knowledge relative to 
alternative forms of knowledge. That is, we can emulate the practices, values, and methods found in the natural sciences without 
overemphasizing the role that science plays in knowledge acquisition or production. On this view, then, scientific naturalism is no 
longer concerned only with the specific knowledge claims put forth by the natural sciences. Rather, scientific naturalism is more 
concerned with what methods or values are most appropriate in order to account for plausible epistemic problem-solving and, 
moreover, inquiry.  Here, the values and methods deemed appropriate will be those methods or values that do not privilege certain 
epistemic constructs and/or ontologies a priori. Rather, the methods employed will be judged relative to their fertility/plurality. 
Similarly, the values held by scientists and philosophers will be evaluated in terms of their progressive nature, where both the 
fertility/plurality of the methods employed, and the progressive nature of values is only made possible as a result of a natural kind’s 
situatedness and dynamic nature. 
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