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Abstract

The notion of secondary qualities was first introduced by early modern philosophers. Since this concept’s inception speculation has been rife on the veracity and ontology of secondary qualities. With some claiming that secondary qualities don’t exist and others claiming that they do exist as qualia or properties of mind-independent objects (naïve realism). Considering this debate, my essay will aim to put forward a novel argument for the mere reality of secondary qualities in response to a position which denies their reality: called secondary quality denialism. I will also argue that given the ontological assumptions of secondary quality denialists the best ontological position for them to hold is naïve realism about secondary qualities.

1 Introduction


In this paper I will aim to achieve two goals. The first is to present a novel argument for the “mere reality” of secondary qualities in direct response to a position which I term “secondary quality denialism”. My argument for the reality of secondary qualities is an “indispensability-success argument”. The second aim is to contend that given the denialists ontological presuppositions the most reasonable ontological position for them to adopt is naïve realism about secondary qualities. In simple terms, naïve realism is the position that secondary qualities are mind-independent properties of the everyday objects we interact with.

To achieve these goals this paper is organized into four main sections (2-5). In section 2 I will commence with 2.1, outlining a “pre-theoretical distinction” between primary and secondary qualities, which will serve as a dogmatic definition for the paper. Following this, in 2.2, I will exposit the main positions regarding the ontological status of these qualities as “real things”. Crucially I will also define the notion of “reality” and state why I take this definition to be the appropriate one for the essay. Lastly, in 2.3, I will define the position of secondary quality denialism. The aim of this section is to establish the key conceptual foundations for my arguments in section 5. 

The basic argument strategy used is introduced in section 3. In 3.1 I will outline the indispensability and success argument strategies. I will show how these two strategies can be fruitfully combined to form an indispensability-success argument. This combined strategy was first introduced by Hilary Putnam (1979), in arguing for the reality of mathematical entities. In 3.2 I will outline how I plan to use the indispensability-success strategy to contend for the mere reality of secondary qualities and provide a general justification for this strategy’s use.

Moving forward, section 4 will focus on the specific way that secondary qualities are indispensable to and successful in science. To this end, in 4.1 I will outline secondary qualities’ indispensability to and success in science. Roughly speaking secondary qualities are indispensable and successful in communicating scientific results. In 4.2 I will outline a serious objection from Paul Feyerabend (1969) which challenges the notion that secondary qualities are indispensable to scientific communication.  I will respond to this objection in 4.3.

In section 5 I will gather the results from the previous sections and present my case for the reality of secondary qualities and for why the denialist ought to embrace naïve realism. Specifically, in 5.1 I will outline and explain my indispensability-success argument. In 5.2 I will respond to some objections against my argument. In 5.3 I will argue why the denialist ought to adopt naïve realism about secondary qualities. Lastly, in section 6 I will summarize and conclude this essay. 




2 Secondary and Primary Qualities

In 2.1 I will outline the pre-theoretical distinction between secondary and primary qualities. Following this in 2.2 I will review the metaphysical status often attributed to these qualities by various metaphysical theories. Finally, in 2.3 I will explicate a position which I term “secondary quality denialism” (SQD). 

2.1 A Pre-Theoretical Distinction 
In this sub-section I will propose a pre-theoretical distinction between primary and secondary qualities. By “pre-theoretical”, I mean one that does not impose an ontic status onto primary and secondary qualities in defining them. 

The difference between primary and secondary qualities is a distinction often attributed to early modern philosophers (16th-18th Centuries), especially to John Locke (1690). According to Locke primary qualities are those attributes “considered to be in bodies….such as solidity, extension, figure, and mobility” (1690, Book II, Chapter VIII). Whereas secondary qualities are “powers [of bodies] to produce various sensations in us by their primary qualities, i.e. by their bulk, figure, texture, and motion of their insensible parts, as colours, sounds, tastes, etc." (1690, Book II, Chapter VIII). 

In essence, Locke’s (1690) basic distinction is that primary qualities are properties that genuinely inhere in objects that are independent of our conscious minds like, cars, trees, airplanes etc. These primary qualities include among other things: solidity—the “impenetrability” of an object, extension—the spatial dimensions of an object, figure—the shape of an object, mobility—an object’s disposition towards motion, and number—"the number of insensible particles a body has” (Eagle, 2005, P.2). In contrast for Locke (1690), secondary qualities are those properties of bodies that give rise to various and basic sensations in us. These sensations are directly mediated by our five senses and thus cover: colour, sound, smell, touch, and taste as presented to us in their subjectively experienced-felt or “phenomenological” manifestations (Shoemaker, 1990, P.109). For instance, consider the subjective look of seeing the colour blue or the subjective sound of hearing laughter in first-person consciousness; these are Lockean secondary qualities. These properties have a certain “what it is likeness” about them which render them “phenomenal” (SEP, Qualia). Furthermore, the definition of “secondary qualities” I will assume strongly contrasts with alternative measurable and quantitative conceptions of these properties from the natural sciences (Shoemaker, 1990, P.109). For example, from physics which defines colour as an electromagnetic frequency and sound as a wave travelling through a medium. These quantitative/measurable conceptions I will assume are primary qualities; soon to be defined pre-theoretically.

In addition to Locke other early modern philosophers made similar distinctions, most notably Rene Descartes (1641, Meditation II) and Robert Boyle (1666), who held that properties such as “size, shape, and motion were real properties of matter” (IEP, Boyle) and that qualities like colour were merely “mental perceptions produced by primary qualities interacting with our senses” (IEP, Boyle).


Owing to this paper’s objectives the early modern distinction, however, between primary and secondary qualities is somewhat deficient. Since, it automatically dictates a mind-independent[footnoteRef:1] existence to primary qualities while denying this existence to secondary qualities (SEP, Bolton, Introduction). This assumption should arguably be jettisoned. Since, as Pasnau (2011, P.52-53) observes Ancient/Scholastic philosophers had no quarrel in positing a mind-independent reality for secondary qualities as exemplified by Aristotle (See Categories, 7b15).  [1:  By mind-independent existence this means an existence not dependent on or influenced by conscious minds.] 


To solve this apparent dilemma, what’s needed is a definition that’s both neutral on the ontological nature of primary/secondary qualities and also remains faithful to the essence of the original early modern distinction. 

Fortunately, this definition is provided by David Armstrong (1968) whose work will form the backbone of our pre-theoretical distinction. The main motivation for utilizing Armstrong’s distinction is that it comports with the language of modern science: a result that is crucial to my main argument (5.1). In addition, Armstrong’s definition is ontologically neutral and upholds the spirit of the early modern distinction. 

According to Armstrong (1968, P.225-227), primary qualities are the entities, properties, and all other similar phenomena necessarily utilized by physicists in their theories. These qualities encompass a vast spectrum from ordinary attributes like the length of a table, to more intricate characteristics like the spin value of an electron. Crucially, Armstrong’s definition does not inherently presuppose whether some or all these attributes exist independently of the mind. Since, it defines primary qualities purely based on their utilization in theories not by their place in nature. In contrast, Armstrong (1968, P.225-227) suggests that secondary qualities are the basic phenomenal attributes we perceive through our five senses which the physicist does not/cannot use in his theories. Similarly, this definition does not specify whether these attributes are mind-independent or mind-dependent.

Moreover, regarding the original early modern philosophers, Armstrong's suggestion aligns closely with their fundamental distinction between primary and secondary qualities. This is because utilization in physics/science is a feature implicit to their original distinction. For example, Locke’s “extension” and “shape” are clearly properties that a physicist must utilize under certain circumstances. Whereas the redness of a rose is a phenomenal property presented to us by our senses and so cannot similarly be employed by the physicist, at least out of necessity. 

Additionally, this essay will expand Armstrong's definition to encompass not only physics but also the other two natural sciences: chemistry and biology. This expansion is justified because Armstrong’s definition of primary qualities doesn’t innately grant any privileged status to physics. 

Henceforth, the pre-theoretical distinction this paper will adopt is that primary qualities are those common entities, properties and all other such phenomena (e.g. processes and interactions) that the natural scientist must use in their currently accepted/competing theories of reality or in their experiments.[footnoteRef:2] These aspects of reality, I will assume, envelop the whole gamut of attributes used in natural science from radioactivity to length. Additionally, I will also assume, that primary qualities are defined in the language of their specific natural science with no reference to secondary qualities or phenomenal elements. For instance, an electron is defined in terms of its measurable properties and its conjectured role in reality. Even concepts like length should be understood away from their phenomenal appearance; e.g. in terms of analytic geometry. [2:  When it is said that primary qualities are those phenomena necessarily used by natural scientists in their experiments; this specifically refers to those phenomena being experimentally investigated, or those phenomena being used to causally interact with another to investigate it. This excludes secondary qualities which are neither being investigated by the natural scientist or used causally to interact with another phenomena. Secondary qualities are, however, necessary for the communication of scientific results.] 


In contrast, secondary qualities are those basic phenomenal attributes given to us by our five senses projected onto specific objects or to a reality, that appears external[footnoteRef:3] (they are not used by scientists in their theories). These “basic” attributes specifically correspond to colour, sound, touch, taste and smell as presented to us phenomenologically or subjectively.[footnoteRef:4] They also correspond to the absence of these aforementioned properties as presented to us phenomenologically or subjectively.[footnoteRef:5] Furthermore, it is crucial to acknowledge that this definition does not assume or deny that such objects or a reality are genuinely external to our mind; instead, it emphasizes their "appearance" as external in perception and, hence, the appearance that secondary qualities belong to these objects or reality. [3:  The reason I say “external reality” is because sometimes secondary qualities are represented as belonging to the outside world, but not to a specific object in that world. For instance, a laser or a ray of light.]  [4:  This is not to say that these properties are necessarily subjective. Just that their nature is presented to us and thus understandable only from the perspective of first-person consciousness i.e. subjectively.]  [5:  For instance, transparency, silence, tasteless, odourless etc. These qualities are given to us via our five senses not registering anything and “projecting” these qualities onto outside objects/reality.] 



2.2 Metaphysical Status of Primary and Secondary Qualities

I will now outline the main positions on the metaphysical status on primary and secondary qualities as “real things”. I will commence this sub-section by briefly outlining the main position on primary qualities and turning to secondary qualities thereafter. However, before doing so, I will now give a definition of “real” for this essay. 

When it is said that secondary/primary qualities are “real” or “exist” this excludes the quasi-reality that fictional entities and the false represented objects of illusions/hallucinations (i.e., illusional entities) are speculated to have. In our context, to be real is just to obtain in the actual world (our universe) not as a false represented object i.e. not as a represented or depicted object whose non-represented or non-depicted counterpart does not obtain actually. Put differently, it is necessary that something actually obtain non-representationally[footnoteRef:6] for it to be real in addition to a mere depiction of it. On this view, therefore, the target object of a water mirage, for instance, is not real as there is no corresponding non-represented lake of water in the actual world. However, since the phenomenality of the illusion itself is not the represented object but the thing doing the representing (i.e. the representing object), we may say that this phenomenality is real because it obtains non-representationally in the actual world as a depicter not something depicted. Furthermore, the lake of water considered only as a represented or “intentional” object of the illusion exists only in a “quasi-fashion”. I will not comment on its specific existence e.g. as abstracta etc (SEP, “Fictional Entities”). Thenceforth the terms “fictional entities”, “illusional entities” and “unreal entities” will be used interchangeably in this essay. Moreover, for something to be unreal is essentially for it to be depicted in a way that is false non-representationally, for that object, in the actual world. The motivation for using this definition is that it is essentially the definition of reality employed by those who deny the existence of secondary qualities (See, 2.3). [6:  Non-representationally meaning not as a represented object true or false i.e. the target or intentional object of some representation (e.g. a painting or story) which attempts to portray the actual world.] 


Primary Qualities:

The main position on the metaphysical status of primary qualities is that at least some of them exist independently of the conscious mind. To this end, the specific nature of their mind-independence has been conjectured to manifest as either entity realism or structuralism. 

For “entity realists” the entities, properties (states), and other phenomena of natural science are very often real physical objects or things (Hacking, 1982, P.72). They claim that we can be committed to their existence, because of their manipulability in experiments, without being committed to the claims that physical theories make about their ontic nature (Hacking, 1982, P.72-73). 

Likewise, for structuralists, the entities, properties (states) and other phenomena of natural science are also real. However, they are not real as individuated “objects/things”. But are real, as mind-independent structures beneath our observable reality (SEP, Ladyman, 4). These structures are often said to be mathematical or logical relations corresponding to observable phenomena (SEP, Ladyman, 4). According to structuralists an electron and its properties, therefore, are not real as objects but as mathematical or logical structures that describe the experimental results, we observe about them. 


Secondary Qualities:

I will now outline the two main views on the ontic status of secondary qualities as real entities. 

The first main view is that secondary qualities are real as qualia. This is a position held by Galileo (Assayer, P.185), Sydney Shoemaker (1990, P.110) and A.D. Smith (1990, P.240). In short qualia, is a term from modern philosophy, that designates the subjective character of conscious experiences (SEP, Qualia). Consider the feeling of sadness, the pain of a bee sting, these experiences are subjective in nature and have a distinct feel or subjective character to what it is like to undergo them (SEP, Qualia). Furthermore, these subjective characters of conscious experience called “quales” exist purely in the mind and so are “private” because they cannot be interpersonally compared by subjects (SEP, Qualia).

Henceforth, on our first view, secondary qualities are real and exist as qualia. Meaning, they exist as nothing more than subjective experiences in a particular person’s mind. Prima facie this view has merit to it, despite us humans representing secondary qualities as belonging to the outside world. On this view the false representation of secondary qualities belonging to outside objects does not obtain in the actual world as a non-represented fact. But their raw phenomenality as qualia does since qualia are non-represented and akin to “mental paint” (Block, 1996, P.27) doing the representing. 

In contrast the next main view, called Naïve Realism, postulates that secondary qualities are primarily mind-independent properties of the mind-independent concrete (i.e., spatio-temporal) objects or reality which we have access to via sensory perception (IEP, Objects of Perception). Put simply, grass is not only green in the physical sense but also in the subjectively perceived sense. The phenomenal property or “subjective” qualia of green is not only in the mind but in the grass itself as an attribute. This same principle applies to other secondary qualities like smells, touches, tastes, sounds etc. All these qualities exist either as properties of concrete mind-independent objects or mind-independently in concrete reality as properties of it, non-representationally by per force (IEP, Objects of Perception).

2.3 Secondary Quality Denialism

I will now outline a position which I term “secondary quality denialism” (SQD). On this view secondary qualities are not real according to the definition of real just given. This view mainly emanates from denying qualia via illusionism and denying naïve realism. To explicate this position, I will begin by outlining their main reasons for denying qualia and naïve realism. I will show how this path ultimately leads to them denying the reality of secondary qualities simpliciter.

The denial of qualia is a position that primarily emanates from “illusionism”. Illusionism is a theory of consciousness supported by: Frankish (2016), Sprevak (2020), Dennett (2016) and Rey (2016). 

According to prominent illusionist Keith Frankish (Preprint, P.1-2) qualia, or “subjective feels”, are illusional entities “tantamount to fictions” and so don’t exist. In arguing for this position Frankish (Preprint, P.2-5) gives a neutral definition of consciousness or “experience” that does not refer to any qualia or “phenomenal properties”. Frankish’s (Preprint, P.2-5) definition is basically that conscious mental states consist solely in their functional and representational aspects understood in scientific physical terms (i.e. between neurons and objects in the outside world). By functional, Frankish (Preprint, P.3) means the pragmatic end-goals that a mental state aims to achieve for an organism. For example, the functional nature of pain is to warn the organism of danger. These functions and their execution are to be understood in physical terms e.g. as a relation between neurons and other material parts of an organism etc. Hence, Frankish assumes the reality of primary qualities as mind-independent realities. I will elaborate further on this assumption of SQD and its connection to physicalism in 5.1. Similarly, Frankish (Preprint, P.3) believes that mental states can have “representational content”. However, Frankish (Preprint, P.5) interprets “representational content” in a thoroughly “extrinsic manner” based on a collection of neurons’ observable relationship to certain physical/measurable elements of the world. For example, the mental state of observing the colour blue puts an organism into an observable reactive relationship with a physical/measurable aspect of reality i.e. a colour as conceived in physics. Crucially, Frankish does not interpret “representationality” to mean any phenomenal depiction of external objects. 

With this definition of consciousness, which neither affirms nor denies qualia, Frankish argues that qualia and phenomenal consciousness are an illusion. By an “illusion” Frankish means that qualia, defined as “raw subjective feels”, are not real but “only seem real” to us (Frankish, Preprint, P.2). The reason qualia seem real is because the brain’s self-monitoring or “introspective” system allegedly misrepresents our physical conscious states as qualia to enable us to achieve goals more easily (Frankish, Preprint, P.6/11). In reality, conscious mental states are only functional and representational in the way just outlined (Frankish, Preprint, P.3-5). 

Therefore, qualia are non-existent because they are only the represented objects of our false representations of physical brain states. These represented objects (qualia) do not obtain in the actual world non-representationally, mentally nor externally, as properties of anything. Since, by definition, qualia are the objects of representations that falsely depict what is happening in our spatio-temporal universe (whether external or mental). This is equivalent to how the standard objects of hallucinations are the targets of false representations. Except for in these cases the non-existent target object of the illusions are qualia themselves! 

Those that deny the existence of qualia often deny naïve realism; as exemplified by Frankish (Preprint, P.12), Sprevak (2020) and Toledo (2023, P.22). The motivation for denying naïve realism varies and an extensive analysis of the reasons falls outside the scope of this essay. However, one common reason for its denial stems from the belief that a mind-independent world ought to only include entities and properties that obey the objective laws of the physical-mathematical sciences. By per force this automatically bars secondary qualities from holding a mind-independent status.

In addition to denying naïve realism and qualia secondary quality denialists deny that phenomenal properties and thus secondary qualities exist in any way as non-represented objects in the actual world (Frankish, Preprint, P.6). For instance, as independent abstract properties. Instead, they hold that secondary qualities quasi-exist as illusory/fictional represented objects owing to their illusionist position on consciousness. Henceforth, we arrive at secondary quality denialism; a position endorsed, by Rey, Sprevak and Frankish.


3 The Indispensability-Success Argument

In this section, I will explicate the “indispensability-success” argument strategy. The purpose of this section is to justify and introduce the type of argument that will be used later. In 3.1, I will explain what an indispensability-success argument is and outline Putnam’s variation. Next, in 3.2 I will briefly explain how I intend to use this argument strategy. I will also justify why I believe this strategy is useable and legitimate.

3.1. The Argument
In outline, an “indispensability argument is an argument that purports to establish the truth or reality of some claim/thing based on the indispensability, i.e. ineliminable necessity, of that claim for certain purposes” (SEP, Indispensability). For example, Colyvan’s argument for mathematical realism:
[bookmark: P1]
“(P1) We ought to have ontological commitment to all and only the entities that are indispensable to our best scientific theories.
(P2) Mathematical entities are indispensable to our best scientific theories.
(C) We ought to have ontological commitment to mathematical entities.” (Colyvan, 1998, P.40)


Similarly, a “success argument” is an argument which infers the truth or reality of a claim/thing from the success or accomplishments of that claim/thing in certain circumstances (IEP, “Putnam’s Success Argument”). For example, Putnam’s “no-miracles argument” for scientific realism:

“(P1) Science is (instrumentally) successful.
(P2) Scientific realism is the best explanation for (1).
(P3) One may infer the (probable, approximate) truth of best explanations (IBE). 
(C4) Therefore, scientific realism is (probably, approximately) true.” (Gorham, P.225)

When these two argument strategies are fruitfully combined to somehow infer the truth or reality of a claim from both its success and indispensability, they form what I call an “indispensability-success” argument. One example of such an argument comes from Hilary Putnam (1979), reconstructed by Russell Marcus (IEP, “Putnam’s Success Argument”), contends that because mathematics is “indispensable as the only language” of science we should infer from its success as so that mathematical entities are real (IEP, “Putnam’s Success Argument”). 

In terms of premise-conclusion format Putnam’s argument can be outlined as follows:

“P1.	Mathematics succeeds as the [only] language of science.
P2.	There must be a reason for the success of mathematics as the [only] language of science.
P3.	No positions other than realism in mathematics can provide a reason for this success.
C.	So, realism in mathematics must be correct.” (IEP, “Putnam’s Success Argument”)


In essence, Putnam’s argument contests that mathematics succeeds as the only means of describing reality in the physical sciences and so succeeds as the indispensable “language of science”. This fact demands an explanation or reason. The only complete reason for its success, Putnam states, is that mathematical entities are real. Henceforth, Putnam claims to establish the reality of mathematical entities from their success as indispensable agents in science. 


3.2 How I Plan to Use This Argument

I will now outline how I intend to use this argument strategy and state why it is justified 

In section 5 I plan on adapting Putnam’s indispensability-success argument to establish the reality of secondary qualities and to argue against SQD. In doing so, I will keep the premise-conclusion structure of Putnam’s argument with two exceptions. Firstly, instead of positing that secondary qualities “succeed as indispensable elements to science”, I will posit that “they succeed as and are indispensable as elements to science”. The difference between these two statements is subtle. Whereas Putnam’s argument demands an explanation for the success of something specifically as an indispensable component, my argument is going to demand an explanation for the success and for the indispensability of something (i.e. secondary qualities) separately. Secondly, unlike Putnam, my argument will incorporate an inference to the best explanation premise. The precise motivation for these changes and the precise way that secondary qualities are successful/indispensable will become apparent in sections 4-5. 

Furthermore, I take this general argument strategy to be justified because it is logically valid. Additionally, despite some controversies (SEP, Douven, Abduction), inference to the best explanation is a generally accepted rule of logic (SEP, Douven, Abduction). Thenceforth, it is permissible to use.




4 Secondary Qualities, Indispensability and Science

This section will outline the way that secondary qualities are successful in science and indispensable to it. To this end, I will split this section into three subsections. In 4.1 I will exposit the way that secondary qualities are successful in and indispensable to science. In 4.2 I will outline a significant objection, from Paul Feyerabend, against the indispensability of secondary qualities. In 4.3 I will respond to Feyerabend’s objection. 


4.1 The Indispensability-Success of Secondary Qualities

The precise way secondary qualities are indispensable to and successful in science is as follows:

“Secondary qualities succeed as and are indispensable as direct participants in the process of communicating scientific results to conscious human observers”. 

This statement is the first premise of my indispensability-success argument (5.1). Therefore, to ensure it is clearly understood, I will execute this subsection as follows: first, I will provide a comprehensive definition of the term "scientific results". Secondly, I will explain the specifics of the premise. Finally, I will present the evidence demonstrating that secondary qualities fulfil their roles designated by this premise.

The term “scientific results” refers to information about reality obtained from or within direct or indirect observations of phenomena (Torretti, 1986, P.2). These observations either confirm or refute a “theoretical hypothesis” and/or involve the recording of a specific “state of affairs” (See SEP, Boyd, 1-2 for elaboration). The “phenomena” observed pertain specifically to primary qualities (See, 2.1 for definition). Thus, these phenomena cannot be defined in terms of secondary qualities which, nevertheless, help provide access to them. The term “states of affairs” refers to a specific set of “concrete” occurrences in space and time which a phenomenon might obtain in the actual world (SEP, Textor, 1.1 and Armstrong, 1997, P.138). Such as the detection of one substance rather than another. A “theoretical hypothesis” refers to a scientific proposition that might be confirmed or refuted through one or more observations.

Furthermore, direct observations involve perceiving a target phenomenon just with our five senses (Torretti, 1986, P.2). For example, perceiving the pH of a substance through the colour change in a litmus test. Importantly, the phenomena observed through “direct observations” are not the secondary qualities we perceive but rather those primary qualities the secondary qualities represent—for instance the pH of a substance represented by a colour on a litmus test (Torretti, 1986, P.2).

In contrast, “indirect observations” entail observing a phenomenon with an artificial instrument (Torretti, 1986, P.2). To this end, indirect observations fall into two further kinds. The first kind consists of those observations using instruments which “enhance” a phenomenon so that it may be perceived by the scientists’ senses (See Hamou, 2022, “Instruments and the Senses”). For example, microscopes enhance cells so that scientists can observe them. The second kind consists of those observations using instruments that convert a phenomenon significantly removed from the scientists’ senses into a “means” that they can understand and interpret (SEP, Boyd, 2.2). For instance, a thermometer takes the phenomenon of temperature (kinetic energy of particles) and converts it into analogue readings for the scientist. Additionally, I will surmise that “indirect observations” include even those interactions with equipment and phenomena which display their results as pure digital data (See, SEP, Boyd, 2.2). For example, data displayed on computer screens about particle collisions. 

Now at this juncture, it is important to acknowledge the ongoing debate about whether indirect observations truly count as observations (See Shapere 1982, and Linden, 1992). However, for the purpose of this essay, I will ignore this debate and continue to label indirect observations “observations”. This decision is made because the debate mainly concerns the semantics of the term “observation” (SEP, Boyd, 2.2), which can be overlooked given the objectives of this paper. Furthermore, I will also set aside the problem of theory-ladenness and observation (SEP, Boyd, 3), as this too falls outside the breadth of this essay.

With the meaning of “scientific results” specified I will now explain the specifics of the premise. 

First, when the statement refers to secondary qualities it doesn’t presume their reality or unreality (i.e. fictions/illusions). Instead, it acknowledges that they “succeed as and are indispensable as direct participants in the process of communicating scientific results to conscious human observers”; whether they’re real or illusional/fictional entities. 

Second, by “direct participants” this means secondary qualities are “actively involved” in the communication, meaning transfer, of scientific results to conscious human observers. To be “actively involved” in a communication is to actually help perform or help in that act of communication. This is different to "passive involvement," wherein something merely provides a backdrop or setting which allows/facilitates an act of communication to happen. For example, a sheet of paper allows words to be written on it and hence for their communication. However, the paper is not transmitting these words to an observer—only the ink markings on the page are. Instead, the paper acts more like a stage on which the communication of these words unfurls. In a similar way, secondary qualities are actively involved in the communication of scientific results. However, before delving into the reasons for this let’s define the notions of indispensability and success as they relate to our premise.

Firstly, the term “indispensable” signifies that secondary qualities are irreplaceable as direct participants in communicating scientific results to human observers. In other words, these qualities have no substitute in this role—they are always needed as direct participants in the communication of these results to conscious human observers; regardless of how that communication is performed. Furthermore, while other beings may not require secondary qualities, for humans they are irreplaceable in this role. Similarly, “success” in this context means that secondary qualities perform very effectively in their stated role. In so far as the scientific results which they help to convey are mainly accurate i.e. the results they communicate are mainly correct in their depictions of reality. Moreover, the successfulness of secondary qualities is measured relative to direct and indirect observations independently and not totalled together. 

With these clarifications, I will now outline the evidence that secondary qualities fulfil their roles in the premise.

First, secondary qualities are “direct participants” in the communication of scientific results to human observers, because they play a performative role in the communication of these results. By playing a performative role this means they are part of the transmission process of these results to conscious human observers i.e. things involved in this particular act of communication. 

The specific way secondary qualities engage in passing on these results is through providing the initial or basic means which we access scientific results via our senses. However, secondary qualities are not necessarily the only things actively involved in the communication process. For instance, the perceived shapes of various words or numbers might also play a part by directly encoding the results initially accessed via secondary qualities. Nevertheless, in some cases secondary qualities can be the only direct participants e.g., colours seen on a litmus test.

To give an example of secondary qualities’ active involvement, consider a voltmeter: which consists of a pointer that moves across a dial to measure electric potential. This is a case of indirect observation. In this example, it would be humanly impossible to gauge the position of the pointer if it had no secondary qualities. For instance, if it lacked colour one would be unable to see its position visually. If it lacked touch, one would be unable to feel its position etc. Therefore, secondary qualities are required to pass on this information to human observers and are not merely pre-conditions that allow this “passing on” to occur. From this we can infer that secondary qualities are direct participants in the process of communicating these results. In other words, we can conclude that they are involved in the act of communicating these results, because they are needed for the “passing on” of this information to human beings. 

Another example is the direct observation that sand doesn’t dissolve in water. This scientific result is partly communicated to human beings by secondary qualities. Since, if sand and water lacked distinguishable colours it would be humanly impossible to perceive such a result. Therefore, in this example, secondary qualities are again direct participants in the process of communicating scientific results. 

Overall, these examples indicate that secondary qualities can be direct participants in communicating scientific results. However, they do not prove that secondary qualities are “indispensable as direct participants”. In fact, it's plausible to imagine that a machine could handle any direct observation (Feyerabend, 1969, P.792) and present its findings to human observers, for instance, as data on a screen. This feat would effectively eliminate secondary qualities from what would have otherwise been labelled direct observations. Thus, suggesting that perhaps secondary qualities can be eliminated from the communication of scientific results altogether.

Nevertheless, while secondary qualities can certainly be delayed in when they help to communicate scientific results (to us) they cannot be eliminated from doing so. This is because we cannot eliminate the basic means that we access information about actual states of affairs, our senses: which communicate using secondary qualities. This includes those actual states of affairs represented by scientific results. In short, the specific act in which scientific results are communicated to us might manifest as direct observations, indirect observations, or even second-hand information. No matter the manifestation their communication will always involve secondary qualities owing to our need to learn this information via our senses. For instance, in the machine scenario secondary qualities were never actually eliminated from helping communicate scientific results (Feyerabend, 1969, P.792). Instead, the specific act of communication wherein they did so was just postponed. As the machine must still translate what would have been "direct observations" into a configuration we can perceive through our senses (Feyerabend, 1969, P.792). Consequently, the machine must utilize means such as visual displays or auditory signals, which inevitably involve secondary qualities like colour or sound.

Therefore, for these reasons the “indispensability of secondary qualities as direct participants in the process of communicating scientific results” is the default position. The burden of proof, therefore, falls on the opponent to provide a counterexample to this claim, wherein secondary qualities are eliminated as direct participants, to demonstrate otherwise. 

The final point to be considered is whether secondary qualities are successful in their role as “direct participants”? 

Now, for direct observations there is some evidence that assumptions can “corrupt” the experimenters’ perceptions so that they record blatantly incorrect results (SEP, Boyd, 3.1). For example, using his eyes Worthington famously recorded the trajectories of milk droplets as “emanating evenly from the center of impact” (SEP, Boyd, 3.1). Only to discover that this recording was incorrect when using photography (SEP, Boyd, 3.1). However, direct observations that generate significantly incorrect recordings due to a perceptual bias arguably always involve situations where it is perceptually ambiguous/difficult for observers to accurately track events (See, SEP, Boyd, 3.1 for examples indicating this). In direct observations without such challenges, e.g. observing colour changes indicating a chemical reaction, without assuming a sceptical hypothesis and barring minor perceptual ambiguities the results communicated are mainly accurate.  

Today it is now widely accepted that direct observations should only be used in contexts where perceptual ambiguity is minimal (SEP, Boyd). In these contexts, secondary qualities are highly successful in communicating accurate scientific results, though are not always perfect. Thus, secondary qualities are successful in helping to communicate scientific results through direct observations, provided that these observations are conducted within the appropriate context.

For indirect observations the results they convey are also mainly accurate for pure digital data and analogue equipment readings. Since, excluding internal equipment malfunction, the only significant way of denying this is to assume a radical sceptical hypothesis that questions whether the pure digital data (etc) received is correct. Furthermore, for equipment which extend our senses like microscopes they are also highly accurate, though not infallible. However, there are cases where this equipment spawns significant failures, and, similar to direct observations, these failures stem from situations characterized by significant perceptual ambiguity/difficulty, as seen when the resolution limit of  microscopes are surpassed, and observers make blatantly incorrect recordings (Hacking, 1983, P.200). Implicitly it is recognized that this equipment is not suited for contexts where significant perceptual ambiguity/difficulty is prevalent (See Hacking, 1983, P.197-202 for evidence of this). Consequently, secondary qualities are successful in their role as direct participants in communicating scientific results, of indirect observations, provided that these observations are performed in the correct contexts.

Therefore, overall, “secondary qualities succeed as and are indispensable as direct participants in the process of communicating scientific results to conscious human observers”. 

4.2 Feyerabend’s Objection

I will now outline an objection from Paul Feyerabend which challenges the indispensability of secondary qualities. 

According to Feyerabend (1969) it is plausible that sensory experience, and by extension secondary qualities, could be eliminated from the communication of scientific results. Since it is conceivable that a machine/computer, “equipped with suitable instruments”, could perform all observations direct or indirect and convey its findings as digital data to a human being (Feyerabend, 1969, P.792). 

However, as mentioned earlier (4.1), the conveyance of this data would inevitably utilize secondary qualities. Hence, to subvert this Feyerabend actually offers four methods that might convey scientific results to a person without secondary qualities. The first method is "subliminal perception" which refers to stimuli perceived without conscious awareness (Feyerabend, 1969, P.792). For example, written messages displayed so rapidly that they go unnoticed by the viewer. The second method is latent learning which is learning that only becomes apparent when there is an impetus to demonstrate it (ibid). For example, demonstrating navigation of a route after one has spent time on that route without actively attending to its details. The third method is post-hypnotic suggestion which refers to instructions embedded into a person’s subconsciousness during a hypnosis session (ibid). Subjects are said to be unaware of what is happening during these sessions. The final method is telepathy, the alleged communication of information by thought alone (ibid). 

Feyerabend argues that his methods do not rely on sensory experience, thus making them capable of communicating scientific results to conscious human observers without secondary qualities (ibid). For example, a spin-value result detected by “the machine” could be communicated through post-hypnotic suggestion to a human observer. Similar means of communication could be rigged for Feyerabend’s other methods. Therefore, from these counterexamples secondary qualities are arguably dispensable as direct participants in the process of communicating scientific results to human observers.


4.3 The Response

I will now make two responses to Feyerabend’s objection.

My first response is that it’s highly questionable whether Feyerabend’s first three methods don’t involve secondary qualities. Consider for example subliminal perception: while it is true that we aren’t consciously aware of what is being displayed this doesn’t entail that the displayed thing had no phenomenal content. Instead, it just entails that we weren’t aware of that content when it was being presented. Even Bertrand Russell (1910, P.123) speaks of “unsensed sensibilia”, thus strengthening the prospect that phenomenal content do go undetected. This same principle, moreover, applies to latent learning and post-hypnotic suggestion which only constitute cases of a subject being unaware of phenomenal content, and not cases where no phenomenal content is given at all. Henceforth, for Feyerabend’s first three methods a compelling argument can be made that they do not eliminate secondary qualities from the communication of scientific results. This conclusion is further compounded by the fact that Feyerabend’s final method of “telepathy” lacks empirical support (Hyman, 1995) and so cannot be legitimately used to eliminate secondary qualities from the process of communicating scientific results.

My second response to Feyerabend is that even if we concede that his methods eliminate secondary qualities from communication, they do not dispense with them from scientific communication. This is because, science presupposes an exceptionally high rate of accuracy in its tools before they are considered scientific. A scientific clock, for instance, cannot be accurate only some of the time since the scientist would have no certainty in its measurements; a systematic doubt would always pervade their findings. Therefore, the extreme accuracy of a tool is a pre-requisite for it to be useable in science, as this accuracy creates the unmatched certainty indicative of science itself. Thus, to be a legitimate tool in helping communicate scientific results a pre-requisite is that this tool be extremely accurate in presenting correct information, in the appropriate contexts of its use. 

Unlike secondary qualities psychological studies strongly hint that Feyerabend’s first three methods are accurate in presenting correct information only some of the time in all scenarios relevant to the communication of scientific results (Karremans 2006,), (Daltrozzo, 2018,). This drastically falls below the threshold required for scientific use and so Feyerabend’s methods fail to eliminate secondary qualities from scientific communication under any context. 

Therefore, overall, we can conclude that secondary qualities are not dispensable in their aforementioned role because none of Feyerabend’s methods constitute genuine counterexamples to this claim. 


5 Contending for Secondary Qualities and Naïve Realism 

In 5.1 I will present my indispensability-success argument for the mere reality of secondary qualities. In 5.2 I will state two objections to my argument and respond to them. In 5.3 I will contend that given the denialists ontological presuppositions the most reasonable ontological position for them to adopt is naïve realism about secondary qualities.

5.1 An Indispensability-Success Argument for Secondary Qualities.

I will now present my indispensability-success argument for the mere reality of secondary qualities in response to SQD. By “mere reality” I mean an existence which doesn’t commit to any specific ontological status of secondary qualities. To this end, I will commence this subsection by firstly outlining the context and then premises of my argument, followed by a justification of each premise.

First to set the stage: my argument will assume the reality of primary qualities[footnoteRef:7] (defined in 2.1). This assumption is justified because the target audience of my argument are secondary quality denialists. Those who hold to SQD are typically physicalists; as seen with Frankish (2017, 2007), Sprevak (2020) and Rey (2001, 2016). Roughly speaking, physicalism is the view that there is nothing more to the non-represented actual world (e.g. excluding fictions/illusions etc) than the physical phenomena of the three natural sciences i.e. primary qualities (2.1) (Brown, 2024, P.2). Admittedly, there are many variations of physicalism with some claiming that the higher-order entities of biology and chemistry reduce totally to the lower-order entities of physics whereas others claim no such reduction (SEP, Stoljar). My argument will remain neutral on this point of reductionism and simply assume the reality of primary qualities in some capacity across the three natural sciences. Additionally, physicalists also assume primary qualities are totally mind-independent whether as entity realists or structuralists (Brown, 2024, P.3). [7:  Some scientific anti-realists deny the reality of primary qualities equating them to fictions.] 


The assumption of physicalism is believed for two main reasons by the denialist. Firstly, as was seen in 2.3 physical entities are employed in their illusionist understanding of consciousness. For instance, Frankish’s illusionism assumes the existence of “neuron firing patterns that…correspond to the detection of specific interactive features of the world” (Toledo, P.22). Hence, Frankish assumes the existence of neurons and in consequence many other physical entities that they interact/relate with (e.g. synapses, cells, electrons, ions, pH etc). Secondly, their theory of consciousness i.e., illusionism was constructed specifically to make physicalism plausible (Toledo, P.17), (Brown, 2024, P.3). 

Therefore, in line with 2.1, many SQD supporters believe in primary qualities. Thus, in arguing against SQD it is fair game to hold to their assumption that primary qualities exist. 

Given this context, the premise-conclusion format of my indispensability-success argument is as follows:

P1. Secondary qualities succeed as and are indispensable as direct participants in the process of communicating scientific results to conscious human observers. 

P2. There must be a reason/explanation for secondary qualities’ success and indispensability in this process.

P3. Realism about secondary qualities provides the best reason/explanation.

P4. We can infer the truth of best reasons/explanations (IBE).

C. Therefore, secondary qualities are real (P3, P4).



I will now outline my support for each premise. 

Firstly, my support for P1 can be found in the previous section. Hence, I will not elaborate on it here and instead focus my efforts on backing up P2 and P3. Owing to the comparative incontrovertibility of P2 I will devote more attention to supporting P3. 

In support of P2, it is arguable that the success and indispensability of secondary qualities in their stated role demands an explanation/reason because we cannot simply shrug this off as a brute fact. This is because to posit a brute fact one must have no line of questioning left which could likely reveal a deeper explanation of that fact. Arguably, for P1 we can ask questions that would likely provide a deeper explanation for why P1 obtains. For instance, we can ask what is it specifically about having a phenomenality which makes secondary qualities indispensable and successful as direct participants in scientific communication? And whether having a genuine non-representational reality among the entities secondary qualities supposedly interact with contributes towards their indispensability and success? Therefore, P2 is justified. 

In support of P3, that “realism about secondary qualities provides the best reason/explanation” I will now present two arguments. 

Firstly, the mere success of secondary qualities as direct participants in communicating scientific results can best be explained by acknowledging their reality. This is for the simple fact that the relationship between secondary qualities, as successful direct participants in scientific communication, and primary qualities, which we’re taking to be real, is one that is sometimes active. This “active relationship” means that on occasions changes in primary qualities cause changes in secondary qualities that can be used directly to help communicate correct scientific results about those same primary qualities. In other words, secondary qualities dynamically change in response to changes occurring in primary qualities. These changes in turn help to successfully communicate some fact about those primary qualities.

This “active relationship” is most prevalent in certain cases of direct observation. For example, the secondary quality colour of litmus paper changes in response to the substance it interacts with, which in turn indicates the pH of that substance. Physically, this change occurs because a certain concentration of hydrogen ions (pH) interacts with a molecular compound which we represent as a colour. Similarly, iodine consistently turns blue in the presence of starch, providing a dependable visual cue for its presence.

These examples demonstrate that the relationship between primary qualities and secondary qualities is active. Since, changes in primary qualities can cause changes in secondary qualities which reflect facts about those primary qualities as scientific results. This active relationship between primary qualities which we presume are real and secondary qualities hints that secondary qualities are real themselves. 

This is because ontologically speaking it stretches credulity to say that something unreal, or fictional, could be this profoundly influenced over time by something real, while not being real itself. If this were so, the distinction between reality and non-reality would break down and become blurred as the non-real/fictional would interact extremely closely with the real yet not be so. In other words, the distinction between reality and non-reality would become meaningless if these “opposed” domains could interact with each other to such a marked degree. Furthermore, it becomes metaphysically ad hoc and cumbersome to suppose that secondary qualities are irreal. Since, it would introduce an unneeded element of “spookiness” into an ontology, when on less metaphysically puzzling grounds one could just postulate a reality for secondary qualities. Therefore, on this basis secondary qualities being real best explains their success as direct participants in the process of communicating scientific results because it best accounts for their “active relationship” sometimes involved in this success.

Secondly, “the indispensability of secondary qualities as direct participants in the process of communicating scientific results to conscious human observers” is again best explained by assuming their reality. Since their indispensability cannot possibly stem from anything other than their reality, as the alternative explanation collapses into an explanation that acknowledges their existence. 

Now, theoretically one might try to explain the indispensability of secondary qualities without acknowledging their reality. Necessarily, this would require asserting that secondary qualities are indispensable because our brain represents them as fictional/illusional entities i.e. Frankish’s position. This representation of secondary qualities as fictional entities would tentatively explain their indispensability by invoking the basic sensory phenomenality of secondary qualities, in an illusory or irreal manner, as a property that by necessity we need for some unknown reason to have scientific results communicated to us. Basic sensory phenomenality, must be invoked because it is the distinguishing property of secondary qualities and so any necessity they have must come from this.

The issue with this explanation, however, is that it too blurs the distinction between secondary qualities as real entities and as fictional or illusory ones. For, if secondary qualities were merely fictional or illusory objects, they would still exhibit the exact same sensory interactive features with human subjects as they would if they were real—such as being presented through specific modalities, looking certain ways, changing relative to our movements etc. This kind of sensory interaction arguably doesn't occur with other fictional entities; for example, you cannot sensory interact with Sherlock Holmes in the same way you would if he were real! This ambiguity between the real and the fictional engendered by this sharing of sensory interactive features, suggests that secondary qualities should be considered real. In turn, this provides a better explanation for their indispensability, by  allowing us to acknowledge the necessity of secondary qualities' phenomenality for scientific communication but in a far more consistent and stable manner ontologically.

Lastly, in support of P4 IBE is generally considered a viable rule of inference (SEP, Douven, Abduction). Consequently, this leads to my argument’s conclusion that secondary qualities are real.

5.2 Objections and Replies

I will now respond to two objections that could be made against my argument. Owing to the comparative incontrovertibility of P2 and P4 these objections will target my arguments for P3.

The first objection to my first argument for P3 is a counterexample that seemingly refutes the claim that unreal entities cannot have some “active relationship” to real things.  Namely, fictional entities from movies. In the case of movies fictional entities like characters incur changes as stories unfold. Moreover, these changes happen directly in response to physical changes in the device playing the movie e.g., physical changes relating to lasers reading information contained by disks etc. Since, the physical features responsible for playing movies are considered real and fictional characters unreal we seemingly have a counterexample to the claim that something unreal could never be actively related to something real. Implying, that we shouldn’t infer the reality of secondary qualities from this relationship and so my indispensability-success argument fails. 

However, this counter-argument is unsuccessful for two reasons. Firstly, it is debatable whether  changes in the fictional entities from movies are caused by changes in the physical. Instead, it seems more reasonable to say that these changes pre-exist in a fictional storyline and are then realized by changes in the physical world of primary qualities. This contrasts to how changes in secondary qualities occur, which are not determined by some pre-existing “storyline”.  Secondly, unlike fictional entities from movies, secondary qualities refer back to the world of primary qualities to provide us with factual information. This deeper interrelation between primary and secondary qualities further undermines the notion that secondary qualities are unreal. Since, it becomes increasingly more paradoxical for something unreal to exhibit such a strong interconnection to reality. This conclusion, moreover, is supported by the fact that there are no ironclad examples of fictional entities that change in tandem with real-world phenomena and then reflect back to inform us about those phenomena. Although fictional scientific models do tell us facts about primary qualities, they do not change concurrently with those qualities in doing so (See, Frigg, 2010). Therefore, it is more reasonable to accept that secondary qualities are real, as considering them fictional would place them in an unprecedented relationship with the real world not seen in other examples of fictions.

The second objection to my second argument for P3 is that perhaps we should “bite the bullet” and accept that as fictional/illusory entities secondary qualities possess all the same sensory interactive properties they would possess if they were real. This claim is made plausible by certain examples. For instance, an actor playing a fictional role might respond the same way that their character would in real life. Based on these examples, hypothetically, it might be possible for a fiction to possess entirely the same sensory interactive properties as their real counterpart. Therefore, to explain the relevant indispensability of secondary qualities it is legitimate to posit unreal fictions. 

However, in this example, the shared sensory interactive features don't inherently belong to the represented object but rather to the entity doing the representing. It is the actor, not the character they portray, who truly embodies these properties. Now, unlike typical cases of fictions, illusionism suggests that the falsely represented object is the phenomenality of secondary qualities themselves. Therefore, these sensory interactive features indicative of phenomenality would need to be attributed to a fictional object rather than to a real non-represented entity conducting the representation. Consequently, my original argument holds: treating secondary qualities as fictions/illusions imbues them with novel interactive properties not generally associated with fictional entities. Thus, it is best to consider them real to explain their relevant indispensability.


5.3 Naïve Realism

Overall, in responding to SQD, the argument presented confirms the reality of secondary qualities. In accordance with the definition of reality specified in 2.2. However, my argument doesn’t establish the ontological status secondary qualities have. Therefore, as a final evaluation, I will now argue that given the secondary quality denialist’s ontology the best position for them to adopt is naïve realism. I will present two arguments for my case.

As was discussed (2.2) there are two stances on the ontological status of secondary qualities: naïve realism and qualia. Additionally, we also saw that denialists are physicalists. Entailing that they espouse an ontology which believes in the mind-independent existence of primary qualities whether as entity realists or structuralists. 

Given that denialists are physicalists the existence of non-physical secondary qualities presents them with a choice. Either place them only in the mind as qualia or also place them in the external world as naïve realists do. 

Firstly, in view of this choice, arguably, the denialist should choose naïve realism because it is the more parsimonious option (i.e., makes the least problematic assumptions). Recall in 2.1 secondary qualities were defined as those basic sensory phenomenal attributes (e.g. colour) projected onto apparent outside objects/reality. By accepting the existence of a mind-independent realm of primary qualities the denialist already believes in the existence of an outside realm, this is no longer “apparent”. Now because secondary qualities present themselves as attributes in the external world the more parsimonious position is to simply accept this as fact. Since accepting otherwise would involve positing additional false representations, arguably without an impetus to do so. These false representations are that secondary qualities belong to outside objects and not just to the mind.  

Evidently, if there were no mind-independent realm, then positing these false representations would be a given. However, via physicalism, we are assuming that there is a mind-independent realm and that physical entities populate it. Since, secondary qualities are represented as belonging to outside objects this raises the question of why we should consider these representations false? Arguably, there is no a priori reason why we should apart from a bias to treat anything phenomenal as merely mental. Of course, the respondent might point to cases of hallucination wherein our perceptions of secondary qualities are clearly wrong in what they depict externally (e.g. bent stick in water), as evidence that their external depiction is always wrong. Nevertheless, as was seen with Worthington there are cases where our brain misrepresents facts about primary qualities. Evidently, the denialist would not take these false representations as evidence that our general representations of primary qualities being external is false. Therefore, the same should apply to secondary qualities and naïve realism ought to be embraced owing to its merit of parsimony. 

Secondly, naïve realism should also be adopted by the supporter of SQD for epistemological reasons. As stated previously, SQD supporters presuppose a mind-independent reality for primary qualities. Now, to retain this assurance that primary qualities are mind-independent, and not mentally represented objects (i.e. anti-realism), it should be posited that secondary qualities are mind-independent as well. For, if one posits otherwise, one’s assurance that primary qualities are mind-independent becomes exponentially less ironclad. This is because, owing to their relevant indispensability, secondary qualities are the first means through which we access information about physical attributes. Thus, if secondary qualities are not mind-independent what justification is there to say that primary qualities are mind-independent either? If secondary qualities are purely mental the motivation to infer that primary qualities are mind-independent evaporates, or at least decreases, because secondary qualities are the initial foundation on which we access primary qualities. 

Therefore, for these reasons and given the denialists ontological commitments the best ontological position for them to hold is that secondary qualities are mind-independent i.e., naïve realism.


6 Conclusion


This essay commenced with the stated aim of achieving two goals in response to secondary quality denialism. These were: 1. present a novel “indispensability-success” argument for the “mere reality” of secondary qualities, 2. contend that given the denialists ontological presuppositions the most reasonable ontological position for them to adopt is naïve realism about secondary qualities. 

These two goals have now been achieved. Starting with section 2 I proposed a definition of primary and secondary qualities, explored positions on their ontological nature, and explained secondary quality denialism. Between sections 3-4 I explained and justified the indispensability-success argument strategy. I also explained, the specific way that secondary qualities manifest as indispensable and successful agents to science. The results from these previous sections culminated in my indispensability-success argument for the mere reality of secondary qualities and in my argument for why the denialist ought to adopt naïve realism. 
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