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Mechanisms: Ontology, Representation, and Psychology 
Peter Machamer

The popularity of the ‘new mechanist’ literature has led to some confusions and challenges that need to be sorted out and clarified.  The popularity is attested to by MDC (2000) being still the most cited article in Philosophy of Science, and the large number of recently published papers using or discussing mechanisms.  The clarifications involve the status of mechanisms and how they relate to mechanical explanation and understanding.

Briefly, mechanisms themselves are actual entities and activities in the world.  They are part of the ‘furniture of the world’.  When we try to discover mechanisms or to describe or represent them, the aim (for the most part) is to find out how they actually are and how they work. We want to individuate the parts and activities of the mechanism being sought. Further, we want to show the continuity among the parts and activities as they together to produce the phenomenon we are interested in explaining. Of course, we don’t always succeed. Sometimes putative mechanisms are represented as plausible or even just possible mechanisms. 

Moreover, the concepts of discovery and representation need careful explication. For example, most discoveries and representations are not of complete mechanisms (in many senses). It is not clear what a complete representation of a mechanism would be, especially given that mechanisms are not closed systems. So instead of complete, we might want to characterize representations of mechanisms are being sufficient for some purpose(s). 

Some representations of mechanisms are called models.  Models of mechanisms are mechanism schemata or sketches. They are by their nature incomplete. They may be intended as realistic partial descriptions of what is happening in the world. However, sometimes models of mechanisms are introduced to allow drawing inferences and predictions and realistic description is secondary, or not even a goal.  That is, models may be solely instrumental and useful for our predictive purposes. 

Besides mechanisms in the world, explanations by mechanisms are representations of mechanisms offered (speech acts) or taken up (up take) by people.  These representations break into two groups:
1. Public representations (sometimes also called external or communicative).
2. Mental Representations (psychological, first person, or internal).

Public representations are verbal, mathematical, or iconic (diagrams. pictures) and are found in scientific papers, textbooks, or lectures.  They are used to communicate what we think we know or have found out about how the world is working to produce the phenomena in which we are interested.  Public representations may also be physical models. These public representations are offered up as explanations to be taken up by those who read or listen.

Mental representations are psychological schemata, exemplars, causal prototypes, or intrinsic cognitive models. These are what we learn, store in memory, and then use to understand the public representations. We may come to have a mental representation by studying the world and thereby discovering a mechanism.  We may also come to have such a mental representation by reading or hearing a public representation and assimilating it into our mental schemata. We also attempt to apply the mental representation or our understanding of the mechanism to the world to test it, check its accuracy, discover more detail about the mechanism, intervene in its operation, etc.

Both public and mental representations need to be evaluated by some criteria of adequacy.  Adequacy is determined by natural constraints from the world (often evidential); by our interests and purposes in proposing the explanation or in trying to understand, perspectival constraints; and by accepted explanatory bases accepted in a field at a time, intelligibility constraints.  

The natural constraints are what we discover when we examine the world to find out what the mechanism is or when we experimentally or otherwise go back to the world to test whether our representation of the mechanism is correct.  How the world behaves when we intervene in the hypothetical mechanism often tells us how we must revise our conception and public representation of the mechanism.

Perspectival constraints are functions of the goals and purposes the scientist has when she is doing her research.  She may wish to limit her search for a mechanism to those that allow for physical interventions at certain points. Or she may just want to come up with a representation of a mechanism that is sufficient for understanding some aspect or small part of what is produced.

Intelligibility constraints are coherence constraints that reflect the accepted knowledge in a field at a time.  We want the representation of the mechanism to be consistent and coherent with the body of background knowledge that is accepted.  Of course, this is a defeasible constraint such that one may, in the process of discovering a mechanism, have to change or revise what had been heretofore accepted.  It is the case that sometimes what is the accepted wisdom of a field at a time interferes with the development of new or novel ways of understanding the world.

Explanations by mechanisms are contrasted with other theories of scientific explanations.  Often the most explicit contrast is to the Deductive-Nomological form of explanation on the grounds that mechanistic explanations do not require universal laws.  The Salmon-Dowe form of mechanistic explanations has some physical constraints that must be satisfied in order to count as a causal mechanism.  Questions remain about the relation of productive continuity to various conceptions of laws and about the regularity with which such mechanisms must function.  Perhaps the best analogy for how mechanisms explain is to narrative stories that causally describe how things come about.
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