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                    Abstract
Many philosophers of science follow Hempel in embracing both substantive and methodological anti-psychologism regarding the study of explanation. The former thesis denies that explanations are constituted by psychological events, and the latter denies that psychological research can contribute much to the philosophical investigation of the nature of explanation. Substantive anti-psychologism is commonly defended by citing cases, such as hyper-complex descriptions or vast computer simulations, which are reputedly generally agreed to constitute explanations but which defy human comprehension and, as a result, fail to engender any relevant psychological events. It is commonly held that the truth of the substantive thesis would lend support to the methodological thesis. However, the standard argument for the substantive thesis presumes that philosophers’ own judgments about the aforementioned cases issues from mastery of the lay or scientific norms regarding the use of ‘explanation.’ Here we challenge this presumption with a series of experiments indicating that both lay and scientific populations require of explanations that they actually render their targets intelligible. This research not only undermines a standard line of argument for substantive anti-psychologism, it demonstrates the utility of psychological research methods for answering meta-questions about the norms regarding the use of ‘explanation.’
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                    Notes
	There is a clear difference between comprehending what a set of descriptions or models assert about the world and comprehending why the target happening occurred. This is roughly what Regt (2009) has in mind with the distinction between understanding a phenomenon and understanding a theory. Strevens (2013) refers to it as the distinction between ‘understanding why’ and ‘understanding with.’


	We also offer one bit of anecdotal evidence that such a trend exists: At a recent gathering of mechanists (Les Mécaniciens: Salon des Refusés) a prominent attendee polled the room regarding whether understanding was essential in order for a certain hyper-complex, understanding-defying computer simulation to constitute an explanation. The point, again, was to demonstrate that explanation is dissociable from psychological events. Of the forty or so attendees, only one raised a hand in defense of understanding.


	There is relatively little discussion of nomic frameworks, which could be because psychologist have focused primarily on lay populations.


	These passages are from an abstract of an unpublished paper written for the conference Les Mécaniciens: Salon des Refusés held 9 April 2011. In this same abstract, Craver does suggest that, while psychology has little to teach about what explanations are or about their good-making features, it may be “useful for learning how to discover and teach explanations, for recognizing the kinds of explanatory biases to which humans are prone, and for clarifying why certain forms of explanation should be so appealing and popular among creatures like us.”


	The capacity clause might be interpreted weakly, but what we intend here is the strong claim that the capacity to bring about understanding is a non-accidental feature of the model—that is, it is not enough for the model to merely cause understanding of the target. Rather the capacity to bring about understanding must stem directly from what the model asserts about the world such that anyone who comprehends this will, by virtue of that fact, come to understand how or why (at least possibly) the target happening occur(-s/-ed).


	In one condition the models are said to actually render the target happening intelligible to someone, and in another they are said to be utterly incapable of rendering the happening intelligible. Between the two extremes are cases where the model has the unexercised capacity to render the target intelligible. We also believed that it was important to avoid testing whether or not participants thought that one person explained (verb) the target happening to another. This so-called ‘pragmatic’ notion of explanation has long been regarded as involving psychological states like finding intelligible (Hempel 1965). Where the current dispute with philosophical orthodoxy lies, however, is with the more ‘ontological’ question of when a model constitutes an explanation (noun).


	In the study, the Intelligible condition was also varied in terms of whether or not the theory was described as accurate, possibly accurate, or conceivably accurate but factually inaccurate. We ignore those differences here.


	It bears noting that, based upon their comprehension scores, participants in the Potentially Intelligible condition were generally cognizant of the fact that the model mentioned in the vignettes had an unrealized potential to render the target happening intelligible and that the model had no such potential in the Never Intelligible condition.


	To be eligible, MTurk workers had to be located in the United States and have at least an 80 % approval rate for jobs done on MTurk. Eligible workers were redirected to Survey Monkey (www.surveymonkey.com), where they completed the study. Afterwards, they were directed back to MTurk, where they were compensated with $.40.


	There was some concern that participants might confuse this question with the question of whether or not the model constitutes a good or a satisfying explanation. Participants were thus informed at the outset that they may also be asked to rate the goodness or satisfactoriness of the explanation (cf. Lombrozo and Carey 2006). Because the ‘constitutes an explanation’ question concerns whether or not the modifier ‘explanation’ is even appropriate, only those participants who responded affirmatively to this question were asked the follow-up question of whether or not a good explanation had been provided. Mishra and Brewer (2003) found that when participants were forewarned that they would be asked a series of simple comprehension questions, they paid closer attention to the materials involved in their study. We likewise informed participants in advance that they were to be asked a series of simple questions about the vignettes. Among the questions we asked was one about whether the materials Dr. Pavna posted were too complex, simple enough, too exotic, or too far-fetched to enable other scientists to understand the origin of gamma-ray bursts.


	Also following Lombrozo and Carey (2006), we felt that the logic of the situation dictated that we should ask participants to answer the ‘good explanation’ question only if they answered the ‘explanation’ question in the affirmative. It is important to note that our goal here was not to gather data on goodness ratings, but merely to make it clear to participants that they should distinguish the two sorts of question.


	Our comprehension check indicated that participants understood the vignettes they read, particularly insofar as intelligibility was concerned. In response to these questions, 85 % of the participants in the Intelligible condition responded that the model was simple enough to enable other scientists to understand the origin of gamma-ray bursts. In the Potentially Intelligible condition, 58 % of participants responded that it was simple enough while 27 % responded that it was too complex. In the Never Intelligible condition, 82 % of participants responded that it was too complex.


	We say ‘unavoidably’ because the hypotheses being tested here concern the relevance of the actual or potential provision of intelligibility to someone, not necessarily to oneself. Intuitively, the idea is that most of us would allow that science has produced countless explanations, the details of which we could not hope to understand (at least not without extensive schooling). What makes them explanations is, we hypothesize, not that they render things intelligible to us personally, but that they do (or can) render things intelligible to specialists in the relevant field. One cannot test these ideas simply by examining cases where a model does and does not render the happening intelligible to participants themselves.


	To be eligible, MTurk workers had to be located in the United States and have at least an 80 % approval rate for jobs done on MTurk. Eligible workers were redirected to Survey Monkey (www.surveymonkey.com), where they completed the study. Workers were compensated with $.40.


	
                      http://theconversation.edu.au/flash-aah-aah-could-a-gamma-ray-burst-eradicate-all-life-on-earth-5291.


	In the experiment, the order of presentation was randomized.


	In subsequent experiments, we have begun substituting the plausibility measure for an accuracy measure and including a lengthy distractor vignette, though the results are quite comparable.


	As before, participants read one of three versions of the story (Intelligible, Potentially Intelligible, or Never Intelligible), and then they were asked to select from a list the claims that were likely to be true based upon what they read. Afterward, they were asked to specify their primary area of scientific research (Fig. 4) and level of training. They were also asked to specify their age and sex and to share their thoughts regarding the experiment.
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