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ABSTRACT: We argue that there is no tension between Reid’s description of science and his claim that science is based on the principles of common sense. For Reid, science is rooted in common sense since it is based on the (common sense) idea that fixed laws govern nature. This, however, does not contradict his view that the scientific notions of causation and explanation are fundamentally different from their common sense counterparts. After discussing these points, we dispute with Cobb’s (Cobb 2010) and Benbaji's (Benbaji 2003) interpretations of Reid’s views on causation and explanation. Finally, we present Reid’s views from the perspective of the contemporary debate on scientific explanation.

KEYWORDS: Thomas Reid; Causation; Scientific Explanation; Common Sense, Modern Philosophy; Philosophy of Science.
1. Introduction
Thomas Reid’s notion of causation is intimately related to the notion of power. According to him, cause is the agent that exerts power. The notion of power, in turn, is closely related to the notion of will. We experience this early in our childhood, when we realize that we have the power to willingly produce changes in our environment. The first experience as a child is, perhaps, when we learn that we are the cause of the motions of our body. For instance, we are the cause of the movement of our hands, as they do not move by themselves; our hands move because we want them to move, because we have the power and will to move them. From the consciousness of that activity derives the notion of power as the ability to willingly produce change, and because of this, we understand that the effect of the exertion of power is something that depends upon the will of its cause.

This definition of cause in terms of powers and will has important implications on Reid’s philosophy of science. For starters, it entails that the relation between cause and effect is not necessary. Indeed, since the determination of the will is not itself determined, it follows that the power can only be exerted as a determination of the will of the cause, making the link between cause and effect always contingent.

Another important implication of Reid’s notion of cause is the fact that physical objects cannot be causes. Only things with will can be causes, so human agents are the cause of their movements and their thoughts, and God is the cause of the existence of the world, but physical objects cannot be causes, as they are not beings endowed with will. Although at first glance this idea might appear counterintuitive, a simple example shows that it actually makes sense within Reid’s framework. When a piece of zinc dissolves in acid,
 we tend to think that it is the acid dissolving the zinc or, in Reid's own terminology, the acid has the power to produce such dissolution. Further reflection shows, however, that Reid's conceptions of power and causation do not apply to this case, as it is not accompanied with will. It is absurd to think that the acid has the power to decide not to dissolve the zinc: it cannot refrain from doing it. The dissolution of the zinc follows necessarily from its interaction with the acid. To have will, then, entails the capacity of the agent to do something as well as to refrain from doing so. This is why the relation of necessary succession between one physical object and another is not that of cause and effect.
 

Reid’s notion of causation also has implications on his conceptions of the goals of science as a whole. For Reid, the aim of science is to find necessary connections between natural phenomena, and to describe such connections in terms of laws of nature (AP: 46)
. It is not among the aims of science to discover the real causes of natural phenomena (AP: 46).


Now, at the beginning of the Inquiry, Reid states that philosophy ‘has no other root but the principles of common sense’ (IHM: 19). These principles of common sense, or first principles (cf. IP: 593), are the foundations of ‘all knowledge got by reasoning’ (IP: 596). Moreover, according to Reid these principles apply not only to philosophy in general, but to science as well (cf. IP: 612). What is puzzling, however, is how to reconcile this assertion that science is rooted in the principles of common sense and the denial of the common sense idea that there are physical causes. In everyday life ordinary people apply the term ‘cause’ to physical objects (like when one says things such as ‘the wind caused the leaves to move’). The question that rises, then, is how it is possible that science, being ‘rooted’ in common sense, denies something as obvious to everybody as that physical objects have causal powers.


In order to solve this apparent contradiction, it has been argued that Reid believes that science does not reject the common sense notion of causation altogether. Rather, such a common sense notion of physical causes becomes essential for his account of scientific explanation. This, for instance, is the view of Aaron Cobb whose interpretation of Reid led him to the conclusion that ‘it is proper for natural philosophers to employ causal terminology in formulating their explanatory claims’ (Cobb 2010: 101). According to Cobb, then, it is only by understanding the role of causal terminology in this way that we can maintain the connection between explanation and the aims of human inquirers (cf. Cobb 2010: 101). Others, like Hagit Benbaji, claim that it is the use of causal claims in everyday explanations that is preserved in scientific explanations. Since in everyday explanations ‘cause’ is always associated with the effect we want to explain, in Benbaji’s reading, both kinds of explanations are regulated by the same ideal of finding associations between events, the only difference being that scientific explanations are somehow more refined (cf. Benbaji 2003: 6). In sum, for these authors the fact that science is based on the principles of common sense means that, somehow, the common sense notion of causation must be relevant for scientific explanations.


In what follows we argue that there is no tension between Reid’s description of science and his claim that science is based on the principles of common sense. This is not to say, however, that such commitments to common sense entail that the common sense notion of causation has anything to do with science. In everyday life we explain physical phenomena by appealing to physical causes in virtue of a misapplication of our common conception of cause. This is something science does not do. In fact, Reid takes that to give a scientific explanation is to deduce the phenomenon to be explained from a set of laws of nature. Thus understood, science is based on the idea that fixed laws regulate everything that happens in nature. Such a statement also stems from common sense as it appears early in the life of every human, without being grounded in reason or evidence. For Reid, God has created us in such a way that we know that ‘what is to be, will probably be like to what has been’ (IP: 641). It is precisely through this general credo that science relates to common sense. This brings us to our main claim, namely, that science is indeed rooted in common sense since it shares the (common sense) idea that fixed laws govern nature. As stated before, however, Reid takes that with respect to causation and explanation, there is a fundamental difference between science and common sense.
2. The Principles of Common Sense
According to Reid, the principles of common sense are propositions that we believe as soon as we understand them, without any further search for evidence or weighing of arguments (IP: 593). Some of these principles are necessary (like the axioms of logic and mathematics), while others are contingent. These contingent principles of common sense, though true, depend upon the current state of the world. For example, God has decided to create the world in such a way that everything of which we are conscious exists (IP: 617); he also creates us in such a way that we believe this to be true. But since he could have created the world in an entirely different way, the principle that ‘everything of which we are conscious exists’ is only contingently true. As we will see, another contingent principle of common sense is that ‘nature is governed by fixed laws.’
The principles of common sense, then, are true beliefs that everybody has and shares about the world. Naturally, this does not mean that every opinion held universally is correct. There are some common sense opinions that are plain wrong; the fact that the principles of common sense are things taken for granted by most humans does not entail that people are always right in their conclusions based on their own everyday experiences. According to Nicholas Wolterstorff (Wolterstorff 2004), these principles of common sense have to be extracted from practice and, as such, are prone to be a fallible enterprise. ‘It is not impossible’, says Wolterstorff, ‘that what is only a vulgar prejudice may be mistaken for a first principle’ (Wolterstorff 2004: 87). So although Reid advocates that ‘the first principles of all science are the dictates of common sense’ (IP: 612), it may well be the case, as Wolterstorff points out, that a philosopher shows that some things we take for granted are false (Wolterstorff 2004: 98) or that there are distinctions we do not have in common language―because we do not need them― that are important in philosophy (Wolterstorff 2004: 98). It follows that since ordinary people can be mistaken about whether a belief is a principle of common sense, it may very well be the case that science tells us something contrary to common sense. This is precisely what happens with the case of physical causation. 
3. Two Senses of the Term ‘Cause’
Physical causation, though generally accepted as a feature of the world, is not a genuine case of causation. The origin of this mistake, Reid holds, lies in the imperfection of our language (AP: 276). We first form a conception of a cause that is linked to our notions of active power and free will.  For example, we see objects in nature interacting with each other, all of which triggers the thought that the objects themselves have the power to produce such interactions. According to Reid, ‘children and savages’ remain at this basic level of reasoning. He says, quoting Abbe Raynal, that ‘wherever [savages] see motion which they cannot account for, they suppose a soul’ (AP: 273). This is an interesting point in itself. When superior intellectual abilities appear and philosophy advances, we stop ascribing life and activity to natural objects, and find that their changes are not voluntary but necessary. Natural philosophy teaches us that nature is ‘one great machine, where one wheel is turned by another, that by a third’ (AP: 275). But since language was formed in an era in which people believed objects to have powers in themselves (AP: 271), it presents some imperfections that are manifest in the fact that it allows the use of active verbs with passive subjects, such as the sentence ‘the moon changes’, or ‘the wind blows’ (AP: 274). For Reid, ‘[t]he forms of language, once established by custom, are not so easily changed as the notions on which they were originally founded’ (AP: 276). Because of this, we continue ascribing the term ‘cause’ ‘to numberless things which neither are, nor can be causes’ (AP: 279). However, Reid concedes that ‘we are authorized by custom to ascribe action and active power to things which we believe to be passive’ (AP: 276). Thus, this incorrect usage of the term is a common and tolerable mistake: 

This confusion of various things under the name of causes, is the more easily tolerated, because, however hurtful it may be to sound philosophy, it has little influence upon the concerns of life. A constant antecedent, or concomitant, of the phenomenon whose cause is sought, may answer the purpose of the inquirer . . . Thus a sailor desires to know the cause of the tides, that he may know when to expect high water: he is told that it is high water when the moon is so many hours past the meridian: and now he thinks he knows the cause of the tides (AP: 279; our emphasis). 

Now, one may argue that the use of causal terminology is not restricted to lay people. Scientists themselves often use causal terminology. For example, they call gravitation, magnetism, and electricity powers. Reid’s reply is that scientists do so either because they need to be understood by common people (AP: 279), or because they are not in a scientific context. But unlike common people, when scientists incur in causal talk they do not actually take themselves to be describing real causes. This is indeed what is going on when scientists use causal talk when they speak among themselves. For instance, even though the Ptolemaic system of astronomy had been rejected and replaced by the Newtonian system (a system that does not appeal to causes), natural philosophers ‘continue to use the phraseology that is grounded upon [the Ptolemaic system], not only in speaking to the vulgar, but in speaking to one another’ (AP: 275). But this is compatible with Reid’s distinction between ‘popular’ talk and ‘scientific’ talk because, when scientists talk about physical causes, they typically do it in contexts where it is not important to satisfy any scientific objective, or where the ‘causal talk’ is not central to the scientific point to be made. Scientists are also common people, and so they often use ‘common people’ language. Let us illustrate this with an example adapted from Reid. Imagine a mathematician telling a friend that if he invests in a certain business, his earnings will multiply. Suppose, furthermore, that the friend is also a mathematician. In this case, there is no misunderstanding in that both would agree that the term ‘multiply’ is synonymous to ‘increasing’. Evidently, these two mathematicians are not counting their future earnings qua mathematicians, but qua laypeople. If their talk was referring to the theory of numbers, then they would not be equating the meaning of the term ‘multiply’ to ‘increasing’, as a multiplication by a fraction may possibly decrease their earnings. Likewise, for Reid scientists use causal terminology in the popular sense when they talk to the vulgar and when they talk among themselves in non-scientific contexts. 
Now, one may still argue that, despite Reid’s assertion that it is not within the scope of science to discover the causes of natural phenomena, scientists appeal to the notion of cause even in scientific contexts. Newton himself does so when he rejects the use of hypotheses in science in his first rule for philosophizing. According to Newton’s first rule, ‘[n]o more causes of natural things should be admitted than are both true and sufficient to explain their phenomena’ (Newton 2004: 87). Here, Newton refers to natural things as having ‘causes’ and, at first glance, this seems to be at odds with Reid’s previous denial of scientists appealing to causes in scientific claims. However, for Reid, there is no contradiction or conflict of any kind. In Reid's interpretation of the first rule, ‘true’ should be taken as the true propositions that state the laws of nature:  

When we consider that by causes [Newton] means, not efficient causes but laws of Nature, real or pretended, the attribute of truth is applied to such with greatest propriety; because laws of Nature, being general propositions, must be true or false. (Reid 1996: 187).

Thus understood, ‘cause’ must not be taken as a substance with causal powers, but as a misleading term for a proposition. For Reid, while physical objects exist, only propositions can be true. Thus, when Newton says that a cause is true, he is actually implying that causes are propositions, and that these propositions are precisely the laws of nature. In these contexts, when natural philosophers use the term cause what they really mean is not the efficient cause of a phenomenon, but the law of nature that regulates the occurrence of such phenomenon (AP: 46). 
4. The ‘Roots’ of Natural Philosophy 
So far we have discussed how science is different from common sense: contrary to what we do in everyday life, science does not ascribe causal powers to physical objects. We have not yet discussed, however, in what sense the first principles of science are the dictates of common sense. What does Reid mean when he says that the foundations of science are the principles of common sense? Does he mean that all common sense opinions are at the foundations of science? We believe it does not, first because, as we have argued, it is entirely conceivable that some common sense opinions are wrong, and that science sometimes contradicts them. In addition, the set of common sense opinions is larger than the set of ideas consisting in the foundation of science, so not all of them could be grounding science. In this section, then, we present Reid’s account of what the relation between science and the principles of common sense actually is. 

Within his twelfth contingent principle of common sense, Reid mentions ‘that, in the phenomena of nature, what is to be, will probably be like to what has been in similar circumstances’ (IP: 641). Since this is a first principle, every person accepts it as true as soon as they understand it, without seeking a reason for it (IP: 643). This is something very useful in life since, as Reid points out, the absence of regularities in nature would render prudence in human conduct impossible. But most importantly, it is precisely in this belief shared by all humans that natural philosophy is ‘rooted’: ‘I need hardly mention’, says Reid, ‘that the whole fabric of natural philosophy is built upon this principle, and, if it be taken away, must tumble down to the foundation’ (IP: 642). Moreover, Newton’s second rule of philosophizing (‘The causes assigned to natural effects of the same kind must be, so far as possible, the same’ (Newton 2004: 87)) is interpreted by Reid as a formulation of this principle (IP: 642). In this vein, when Reid says that philosophy is based on principles of common sense, he means that the entire scientific enterprise is possible only because we know that nature is governed by fixed laws (IP: 642). 

Now, although science and common sense are grounded on the idea that there are regularities in nature, the attitude towards these regularities must be clearly differentiated. Consider the following passage:

The smell of a rose is a certain affection or feeling of the mind; and, as it is not constant, but comes and goes, we want to know when and where we may expect it; and are uneasy till we find something which, being present, brings this feeling along with it, and, being removed, removes it. This, when found, we call the cause of it; not in a strict and philosophical sense, as if the feeling were really effected or produced by that cause, but in a popular sense; for the mind is satisfied if there is a constant conjunction between them; and such causes are in reality nothing else but laws of nature. Having found the smell thus constantly conjoined with the rose, the mind is at rest, without inquiring whether this conjunction is owing to a real efficiency or not; that being a philosophical inquiry, which does not concern human life . . . [W]ithout inquiring further, we attribute to the cause some vague and indistinct notion of power or virtue to produce the effect (IHM: 40; our emphasis). 
We are naturally curious about the causes of what we see, and we also find this curiosity very useful. In our everyday life we ascribe certain causal powers to what is constantly conjoined with a certain effect, and we call it the cause of such an effect. It is by the very constitution of our nature that we believe that there is a permanent cause of the sensation of smelling, so we attribute the constant conjunction between the rose and the smell to some causal power in the rose (IHM: 40). The difference between common sense and science, then, is that the scientist, as opposed to the layperson, considers that such a constant conjunction is not grounded on any causal relation between the rose and the smell. Instead, she is content with describing such regularity by means of laws of nature. In addition, the scientist considers that, despite a natural curiosity towards understanding the very nature of this relation, discovering the causes is not an issue for natural philosophy. In other words, what she calls the cause is actually the law of nature that regulates phenomena, not the real efficient cause. And although the laws of nature are ‘the rules according to which the effects are produced’ (AP: 46), knowing the laws does not entail knowing ‘the actual mechanism by which the [real] cause produces the effects’. That is not among the aims of science. In that sense, for Reid the objective of science is twofold:
The whole object of natural philosophy, as Newton expressly teaches, is reducible to these two heads: First, by just induction from experiment and observation, to discover the laws of nature; and then to apply those laws to the solution of the phenomena of nature (AP: 46). 

A note on these two ‘heads’. As for the ‘first head’, even if natural philosophy discovers everything that there is to know about the laws of nature, it would not claim to have discovered the efficient cause of any natural phenomenon (AP: 46). For example, even though for Reid the greatest discovery ever made was the law of gravitation, he acknowledged that ‘the author of this discovery was perfectly aware that he discovered no real cause, but only the law or rule according to which the unknown cause operates’ (AP: 46). The ‘second head’ is Reid’s account of scientific explanation, which we explore in the following sections.

5. Scientific Explanation
 Having established the difference between the scientific and the common sense meaning of causation, let us move now to scientific explanation and to the question of how we explain the presence of a particular natural phenomenon. In everyday life, to explain a phenomenon is to identify what we take to be the cause of it. We have seen examples of how this is done. The explanation of why the tide rises is connected with the presence of the moon and its influence over the sea level. When the ordinary person thinks she has found the cause of why a phenomenon occurs, she thinks she has explained its presence. The case for scientific explanation, however, is rather different. In order to differentiate them from common sense explanations, Reid gives the example of the explanation of a compass’ needle moving in the presence of a magnet:

If a magnet be brought near to a mariner’s compass, the needle, which was before at rest, immediately begins to move, and bends its course towards the magnet, or perhaps the contrary way. If an unlearned sailor is asked the cause of this motion, he tells you it is the magnet; and the proof is clear; for remove the magnet, and the effect ceases; bring it near, and the effect is produced . . . (AP: 44). 

In the above quotation, what the sailor takes to be the cause is arbitrary. The sailor believes that when the magnet is removed, the effect must cease. Understood counterfactually, had the magnet not been present, the movement of the needle would not have occurred. But there are many other phenomena such that, had they not been present, the effect would not have occurred. Take for example the shaft in which the needle rotates: had the shaft not been present, the needle would not have moved. Thus, what counts as a cause of the movement of the needle is tailored to the sailor’s interests and curiosity, and therefore what counts as a cause for him might not count for another person with different interests and curiosity, or even for himself when his interests and curiosity change. 
The alternative explanation is the one given by the Cartesian philosopher, who notes that the sailor’s answer is incomplete. For starters, the magnet cannot be the cause of the movement of the needle, as it is not touching it. There has to be something that, in the presence of the magnet, makes the needle move: 

A Cartesian philosopher enters deeper into the cause of this phenomenon. He observes that the magnet does not touch the needle, and therefore can give no impulse. He pities the ignorance of the sailor. The effect is produced, says he, by magnetic effluvia . . . And thus he thinks he comprehends perfectly how, and by what cause the motion of the needle is produced (AP: 45).

The Cartesian philosopher also believes that he has a definite account for the movement of the needle. He takes that the real cause of the magnet having such ‘power’ is the magnetic effluvia, despite the fact that he is actually arbitrarily cutting off the deterministic chain of events. Indeed, if he ascribes causal powers to any of the events in the chain (‘the magnetic effluvia’ in this case), he would have to face the problem of an infinitely regressive causal chain, in this case, to find the cause of the magnetic effluvia. Note that the problem of his answer is independent of the fact that the theory of the magnetic effluvia is plainly wrong. Had the Cartesian philosopher proposed an electric fluid as the cause of magnetism, he would face the same problem, namely, to find the cause of the electric fluid, and then the cause of that cause, and so on. 

For Reid, the correct scientific answer consists in describing the movement of the needle with the corresponding laws that govern its behavior. And that would be the end of the matter. The natural philosopher does not need to find out why these laws are the way they are. If someone asks her about the cause of natural laws being the way they are, she would immediately acknowledge her own ignorance on the matter. 

[A Newtonian Philosopher] confesses his ignorance of the real cause of this motion, and thinks that his business, as a philosopher, is only to find from experiment the laws by which it is regulated in all cases (AP: 45)

Since the objectives of science are ‘to discover the laws of nature; and then to apply those laws to the solution of the phenomena of nature’ (AP: 46), for Reid the movement of the needle is explained when a law is found from which such movement is deduced. Accounting for, or ‘solving’, a phenomenon is finding ‘a law of nature of which that phenomenon is a necessary consequence’ (AP: 46). In this respect, the laws of nature are only a description of the way in which natural phenomena are brought about, not an account of the actual causes of such phenomena (that would require abandoning the realm of science for that of metaphysics). Understood in this way, scientific explanations are descriptive, not causal. To explain is to identify the law that regulates a particular phenomenon (and other phenomena of the same kind).
6. Against Two Interpretations of Reid’s Scientific Explanation
Aaron Cobb argues that, for Reid, scientists ‘ought to employ causal terminology because failing to employ it is a violation of common sense’ (Cobb 2010: 109). According to Cobb, Reid considers it imprudent for natural philosophers to ‘frame their explanatory claims in a manner that violate[s] the natural authority of the common belief that physical entities act as the causes of phenomena’ (Cobb 2010: 110).   Cobb interprets Reid’s goal of explanation to be the same in natural philosophy as it is in everyday life, namely, to satisfy intellectual curiosity and practical needs: 

The rationale for knowing the causes of phenomena stems from the real speculative and practical interests of human inquirers. Since natural philosophy satisfies the intellectual curiosity and practical needs of human agents, it satisfies the ultimate aim of explanation. Hence, natural philosophy is properly considered a kind of causal inquiry and, as such, natural philosophers ought to employ causal terminology in the formulation of their explanatory claims (Cobb 2010: 112).

Thus understood, the scientist should employ causal terminology because that is the only way of maintaining connections between natural philosophy and scientific explanation (Cobb 2010: 111). In other words, since in our everyday life we frame our explanations by appealing to natural causes, it is natural that scientists should do the same for their explanatory claims. This is a different claim than the one we stated in Section 3. It is not only that scientists often use causal terminology in order to be understood by lay people; Cobb’s claim is actually deeper and states that the notion of (scientific) explanation is essentially tailored to the common sense notion of causation. For him, it is not until the explanation has been given (in causal terms), and thus satisfying someone’s curiosity and practical needs, that it can be properly called a ‘scientific explanation’. 

Cobb’s claims are, nevertheless, contradicted by the example of the compass and the magnet. Reid states that the Newtonian philosopher, qua philosopher, has the business of finding the laws that regulate the phenomenon of the movement of the needle. He is neither trying to satisfy anybody’s curiosity, nor is he trying to explain why the laws are the way they are. Instead, his explanation is some sort of an argument: why does the needle move? Because, in similar circumstances, ‘all needles move in the presence of a magnet’, and ‘this needle is in the presence of a magnet’.
 Hardly anyone would find this a convincing answer when the only interest is to satisfy one’s curiosity about the real cause of why the needle moves. In addition, one does not need to know the real cause in order to know when to expect this movement, nor give a scientific explanation in ‘causal terms’ in order to satisfy our practical needs. It is misleading, then, to suggest that the aim of science is to satisfy the speculative interests of human curiosity, and it is also wrong to say that appealing to causal terms in an explanation is essential for satisfying the practical necessity of knowing when to expect some phenomena to occur. 

Hagit Benbaji (Benbaji 2003), on the other hand, advances an argument against essential differences between the popular way of accounting for phenomena (by naming the causes) and the properly scientific way of doing the same (by ‘solving’ a phenomenon in terms of the laws). Rather, Benbaji takes that these two ways of explaining phenomena are connected by intermediate and necessary steps. Thus, according to Benbaji, Reidian science is the natural continuation of everyday explanations (Benbaji 2003: 8). For instance, the sailor's explanation as to why the needle moves is not completely wrong, simply incomplete. Strictly speaking, the sailor’s explanation is an intermediate―and necessary―step on the way to a complete scientific explanation. About this, Benbaji says that ‘even though we put an end to the inquiry, we know that there is a complete story about what happened, and that this story is told by science’ (Benbaji 2003: 8). The scientific explanation of the movement of the needle would include but also supersede the appeal to the magnet as the cause. This explanation would be a refined generalization of the common sense explanation, which would start by appealing to the constant conjunction between the magnet and the movement, and would end by appealing to general natural laws. With this interpretation, common sense explanations and scientific explanations are different, but they belong, so to say, to the same kind.  


We believe, however, that this interpretation also fails to fully account for Reid’s view on scientific explanation. For Benbaji, both common sense and scientific explanations appeal to the fact that there are constant conjunctions in nature, and from this she concludes that the difference between them is merely one of degree.  We claim, however, that for Reid it is precisely the treatment of these constant conjunctions that is absolutely different in common sense and scientific explanations. This will become clear if we focus on the attitudes that the three persons from the example above – the sailor, the Cartesian philosopher, and the Newtonian philosopher – have towards their explanation, for as Reid says, ‘these three persons differ much with the real cause of this phenomenon’ (AP: 45). It seems clear that the sailor has in mind a causal explanation. When he is asked for the cause of the motion of the needle, says Reid, ‘he is at no loss for an answer’ (AP: 44). Moreover, for the sailor the proof is clear and evident to the senses: it was the magnet. There is nothing here suggesting that the sailor thinks his explanation is incomplete. Similarly, the Cartesian philosopher, ‘pitying’ the sailor’s ignorance, states without hesitation that the cause of the movement of the needle is magnetic effluvia. He believes, wrongly as it turns out, that he comprehends perfectly how this effect was produced (AP: 45). Again, there is nothing suggesting that this explanation is partial or incomplete. 

Now, one may defend Benbaji’s claim by noting that only from the perspective of the Newtonian is it possible to suggest the idea of incomplete explanations. Indeed, the sailor and the Cartesian believe that they are describing causes, but the Newtonian knows that there is no genuine explanation unless we find the set of laws that describe the phenomenon to be explained. In that sense, so the defense would go, it is the Newtonian who knows that the other explanations are incomplete and that they should be refined or completed. But, according to Reid, this is not actually what the Newtonian philosopher would have in mind. For example, the difference between the Cartesian on the one hand, and the Newtonian on the other hand, is that the first engages in a series of causal inferences that aims to identify a primary cause. He is trying to trace the causal chain backwards through time, and that is why he faces the problem of infinite regression. The Newtonian, on the contrary, is not looking for a primary cause. She is not trying to trace the causal chain backwards. The law that regulates motion is not chronologically prior to the motion itself. Her generalization is of a completely different nature. Whereas the Cartesian explains the magnet’s power by appealing to magnetic effluvia (which in turn would have to be explained by something else), the Newtonian says that it is a law of nature that the movement of the needle will necessarily occur in the presence of the magnet. The explanation is not identifying a cause. Rather, it shows that the phenomenon to be explained is an instance of a law of nature. 
7. Reid and the Contemporary Debate on Scientific Explanation
Naturally, one may not find Reid’s account of scientific explanation entirely satisfactory. The source of discomfort stems from wondering whether it is fair to consider as an explanation one that merely describes that the phenomenon to be explained occurred according to the laws of nature. But this is not uncommon in the philosophy of scientific explanation. One famous example of a similar account of explanation is Carl Hempel’s (Hempel 1965) Deductive Nomological model (DN model). Let us now explore some of the similarities between Hempel’s DN model and Reid’s. Comparing both accounts will help us to better understand Reid’s account of scientific explanation. Let it be noted that such a comparison is not new, as some of the positivist’s core ideas were implicit in Newton’s physics, which is the source of Reid’s account. In fact, as Steffen Ducheyne has pointed out, some of these ‘proto-positivistic elements inherent in Newton’s were later radicalized by Reid’ (2006: 188). One good example of this is Newton’s rejection of the use of hypotheses for explaining what was ‘behind’ the force of gravity between two bodies
. Reid took this rejection of hypotheses as supporting his view (shared by many eighteenth-century philosophers before him) that, in the interaction between two bodies, there are no real causal powers involved. This non-causal element in Reid’s account of scientific explanation is central to positivism as well. 


In the twentieth century, many philosophers of science tried to avoid the idea of scientific explanations as revealing the underlying essences of things in the world. Carl Hempel’s DN model intended to show precisely that legitimate scientific explanations do not need to appeal to any metaphysical or even supra-empirical entities or agencies. Briefly put, according to the DN model an explanation of a particular event is a valid deductive argument whose conclusion states that the event to be explained occurred. This conclusion is the explanandum―the proposition describing the phenomenon to be explained―, while the set of premises is known as the explanans. The explanans must include true premises and at least one general law of nature that is essential to the validity of the argument. The explanation, then, ‘subsumes’ the explanandum under the laws of the explanans. That is why the DN model takes the explanandum as nomically expected by the laws cited in the explanans. Hempel’s DN model is not concerned with the causes of a phenomenon; the idea is to find a set of laws that describe how such a phenomenon is associated with the particular facts cited in the explanans, so that the explanandum will be entailed by the laws and particular facts. Since the laws of nature are descriptions of regularities, it follows that the explanation does not go beyond descriptive knowledge. 


It makes perfect sense to compare Reid’s account with the DN model. The idea that we have explained a particular phenomenon when we show that it is a necessary consequence of the laws included in the explanans is very similar to Reid’s idea that to explain is to find the law of nature that regulates the phenomenon to be explained.  However, Reid did not say anything about how to show that the phenomenon to be explained is a necessary consequence of the laws.  Although he interprets Newton’s first rule as asserting that the laws of nature are propositions, he did not explicitly state that scientific explanations are arguments, nor does he give a precise account of sine qua non conditions for an explanation to work as an explanation. In that sense, Hempel’s account is more complete, as it shows in virtue of what the facts in the explanandum are explained by the explanans. Admittedly, these issues are framed within the modern discussion on scientific explanation, and it is unfair to demand any accountability from Reid. The purpose of this comparison is to show the plausibility of Reid’s descriptive account, as it shares many things in common with one of the most important accounts of scientific explanation in the twentieth century. 
This comparison with the DN model also sheds light onto one problem with Reid’s attitude toward physical causation. As we have seen, Reid thinks that appealing to the real causes of natural phenomena puts us in the realm of metaphysics, which is something that natural philosophers avoid. For Reid, scientific explanations remain at the descriptive level. The downside of this is that by relegating scientific explanation to the level of description, Reid overlooks important asymmetries between phenomena, asymmetries that we verify empirically without relying on metaphysical assumptions. The DN model has been criticized precisely for not being able to account for asymmetrical relations between the facts in the explanans and the explanandum. Specifically, the problem is that by not considering the causal asymmetries, awkward results sometimes fit the model. The most popular example against the DN model is that of the flagpole. A DN explanation for why the length of a flagpole’s shadow is such-and-such would deduce this fact from the laws of optics in addition to particular facts, such as the relative position of the sun and the height of the flagpole. The problem is that, following the same principle, one could explain the height of the flagpole by the laws of optics, the relative position of the sun, and the length of the shadow. The model allows not only the flagpole to explain the length of the shadow but also the shadow to explain the height of the flagpole. This is intuitively wrong. It is obvious that it is the flagpole that explains the shadow and not the other way around. There is a fundamental (causal) asymmetry between the flagpole and the shadow that has to be considered in the explanation.
 Such asymmetry is captured neither by the DN model, nor by Reid’s account of explanation.

A way out for Hempel could be capturing this asymmetry by considering the temporal difference between the facts in the explanans and the explanandum. The flagpole and the shadow are not explanatorily symmetrical due to the fact that it takes time for the light to travel from one to the other. Although this answer has its own problems within Hempel’s own account (it seems to be a modification ad hoc of his theory, and perhaps at odds with his view that explanations are deductive arguments), it is not even available for Reid. During Reid’s time, it was believed that light travelled at infinite speed, so its effects were considered as instantaneous. Because of this, there is no way in which Reid could avoid the absurd result that the flagpole has a particular height because of its shadow. So although this is a problem for Hempel’s account too, it is particularly pressing for Reid. This seems to be a serious flaw on his account.  

***
Our point in this paper has been to show that Reid holds that causal terminology is not essential to scientific practice. We consider that attempting to read Reid as allowing a scientific sense of causation obscures what is interesting about his account of science, namely that there is a strong element of description in science which separates it from both common sense and metaphysics. For Reid, causal terminology makes no epistemic contribution to science.  Indeed, Reid argues that ‘to confound the notion of agent or efficient cause with that of physical cause has been common error of philosophers, from the days of Plato to our own’. And he adds: ‘I could wish that the same general name of cause had not been given to both, as if they were two species belonging to the same genus. They differ toto genere’ (Reid 2002: 206-207).  
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Notes


� This example appears in Benbaji (Benbaji 2003: 3).


� Reid works under the Newtonian framework, where relationships between physical events are deterministic rather than probabilistic. See (Ellos 1981),  (Callegard 1999) and (Callegard 2005).


� In what follows AP stands for Reid’s ‘Essays on the Active Powers of the Human Mind’; IP stands for ‘Reid’s Essays on the Intellectual Powers of Man’; and IHM stands for ‘Reid’s An Inquiry Into the Human Mind: On the Principles of Common Sense’.


� Reid takes that the ultimate cause of change in nature is God, though we are not supposed to know how God actually operates. We see that nature follows certain rules we call ‘laws of nature’, but the laws of nature cannot be the source of change. Every law requires an agent to execute it (just like the rules of navigation cannot navigate a ship or the rules of architecture cannot built a house (cf. AP: 34)). This agent, says Reid, is ‘behind the scene’ (AP: 47): ‘Whether it be the Supreme Cause alone, or a subordinate cause or causes . . . are things hid, for wise reasons without doubt, from the human eye’ (AP: 34). All we know is that ‘whatever the agents may be, whatever the manner of their operation… they depend upon the First cause and are under his control’ (AP: 37).


� We explore the connection between Reid’s account and Carl Hempel’s Deductive-Nomological model in the next section.





� Newton: ‘I have not as yet been able to deduce from phenomena the reason for these properties of gravity, and I do not feign hypothesis. For whatever is not deduced from the phenomena must be called a hypothesis; and hypothesis, whether metaphysical or physical, or based on occult qualities, or mechanical, have no place in experimental philosophy’ (Newton 2004: 92). 


� In this famous example of the Tower and the Shadow, Bas C. van Fraassen (van Fraassen 1980) argues that if your aim is to have a shadow of a certain length at a particular time of the day (say, for covering a terrace), the height of the tower you will have to build to cast that shadow will be determined by the shadow’s length, and in that sense the shadow will explain the height of the tower, and this supposedly proves that asymmetry is actually not important in the explanation (van Fraassen 1980: 132). One could reply (following Wesley Salmon (Salmon 2006) and (Kitcher and Salmon 1987)) that once the tower is built, if we want to explain why it satisfies the request of the builder we would have to appeal to its height. Therefore, it is always the height that explains the shadow. 
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