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Context-Dependent Anomalies:  Clues for Resolving Disagreement 
 
Douglas Allchin 
 
University of Minnesota 
Mail: allch001@umn.edu 
 
The interpretation and analysis of anomalies is theory-dependent, as evidenced through historical analysis 
of the ox phos debate in biochemistry in the 1960s.  Here, even the level of "threat" of anomalies to an 
existing research lineage itself depended on perspective or (in Kuhnian terms) paradigm.  The ambiguous 
status of anomalies amplifies the Kuhnian incommensurability problem, but the details of the historical 
case also indicate an apparent solution.  The asymmetric organization of multiple anomalies seems a strong 
indicator to interparadigm disagreement and thus how to orient discourse and (re)frame evidence.  I briefly 
extend the results of this historical case analysis to Darwin's synthesis and to gendered bias in craniology, 
to profile their prospective generality. 
 
In the 1961, Peter Mitchell introduced the chemiosmotic theory to explain the chemical reactions yielding 
ATP in the cell -- for which he would eventually earn a Nobel Prize.  In this initial paper he introduced six 
"facts . . . that are generally acknowledged to be difficult to reconcile with this orthodox (chemical) view."  
That is, he identified a half-dozen anomalies, all related to the alternative theory he proposed.  Yet other 
biochemists did not interpret these “facts” in the same way.  They recognized the same six “facts” as 
problematic, yet for a variety of different reasons.  The different interpretations of the particular anomalies 
reflected a larger disagreement about the processes governing the energy reactions, and ways of posing 
the relevant questions to interpret them.  In this case, six of one was not the same a half-dozen of the 
other.   
 
The assymetry in analysis, however, was itself an important signal to the status of the biochemists’ 
disagreement.  The coherence of Mitchell’s anomalies was, in effect, an argument based on simplicity.  His 
criticism proposed a non-arbitrary relationship between the coincident anomalies.  This reflected a 
dramatically different conceptual network, in the sense of an alternative Kuhnian paradigm.  The clustering 
of these anomalies in one argument contrasted with the six separate problems that the other biochemists 
considered necessary to resolve the anomalies — mostly through creative experimental challenges.  These 
biochemists, in general, failed to recognize that Mitchell was arguing on a different level, with a unique set 
of assumptions and a corresponding set of concepts and questions.  This stymied their efforts at effective 
communication and in framing experiments that the others would consider persuasive. 
 
Historical analysis in this case, however, can yield more than merely assigning the episode to a Kuhnian 
framework.  It can contribute to an empirical philosophy of science by revealing how the problem was 
ultimately resolved.  When framed in terms of features that could be detected in historical context, it 
establishes a potential strategy, or heuristic, for researchers to try in similar cases.  Here, the assymetric 
stacking of anomalies was a clue to abandoning the normal-science, or intraparadigm, style of discourse 
and either-or experiments that had dominated debate up to that point.  Instead, disagreement shifted to 
the inter-paradigm level, and was governed not by crucial tests between alternative hypotheses, but by 
demonstrations and dramatic findings that documented the coherence and fruitfulness of each paradigm.  
This switch in style of experimental argument was not theorized by Kuhn.  Its importance becomes evident 
through an empirical study or analysis of a concrete historical episode, not through abstract philosophical 
reflection. 
 
This meta-scientific concept about resolving disagreement can be investigated further through other case 
studies. Darwin, of course, introduced a major paradigm shift in biology, in particular through creative 
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synthesis of existing facts and ideas.  He was able to resolve a set of “separate” anomalies about 
biogeography, embryology, rudimentary organs, classification and the "species problem" itself, all by 
postulating common descent.  For him, the anomalies intersected. This is striking, given that modern-day 
creationists often parade some of these facts as criticism of Darwinian theory. They fail to acknowledge the 
relatedness of these problems, reflecting a focus that is not approrpiate to resolving the theoretical 
alternatives. 
 
As documented by Elizabeth Fee, the field of craniology was plagued by a cascading series of anomalies. 
Each was addressed separately. It was the set of anomalies, however, that was needed to expose the 
gendered perspectives of the scientists who interpreted and responded to each of the anomalies in turn. 
 
In all these cases, the concrete historical analysis, rather than decontextualized reflection, advances our 
philosophical understanding of scientific practice and how scientists actually do, not presumably should, 
resolve disagreement. 
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Empirical methods in the science and philosophy of happiness 
 
Erik Angner 
 
George Mason University 
Mail: eangner@gmu.edu  
 
The last few decades have seen the rapid rise of subjective measures of well-being, that is, measures 
designed to represent happiness, satisfaction and other positive or desirable mental states, and of a so-
called science of happiness, that is, the systematic empirical study of the determinants and distribution of 
happiness and the like. As a result, psychologists and economists now claim to have scientific answers to 
questions traditionally considered philosophical in nature. Such claims have drawn the attention of moral 
and political philosophers as well as philosophers of science, who take issue with some of the claims made 
by the social scientists or reject the enterprise altogether. One fault line running between different 
philosophers interested in this literature is whether empirical results matter to philosophical conclusions. 
The purpose of this paper is two-fold. First, I will argue that empirical results matter to philosophical 
conclusions in deep and important ways, but that the significant of empirical results can only be 
appreciated in light of a solid understanding of the methods that generated them. Second, I will argue that 
in order to fully understand the methods by which social and behavioral scientists generate empirical 
results, philosophers must learn to apply them in actual practice, that is, they must do science. The 
difference between philosophers of science who do science and those who do not, I will maintain, is 
analogous to the difference between the anthropologist who studies foreign cultures on location and those 
who read about them in books. Examples will be drawn from my own philosophical and empirical work on 
happiness.  
 
 
 
 
 
 
 
  



5 
 

Studying Engineering Practice 
 
Anders Buch 
 
The Technical University of Denmark 
Mail: abuc@man.dtu.dk 
 
The overall objective of the research alliance PROCEED (Program for Research on Opportunities and 
Challenges for Engineering Education in Denmark, www.PROCEED.dk) is to investigate how engineers and 
engineering educators respond to the environmental, societal and technological challenges facing their 
profession. The project thus sets out to describe the character of the challenges and identify the response 
strategies taken by the engineers in order to meet the challenges. The research interests of PROCEED is 
thus to enter the ongoing debate about reforming engineering education.   
 
In pursuing methods to undertake the research the project questions the adequacy of traditional 
descriptive gap-analysis used in educational planning that seeks to identify competence deficits. It is thus 
recognized that the challenge perceptions are mediated and informed by the normativities of formations 
within the engineering communities, industry and the educational sector (Downey & Lucena 2004). The 
term ‘normativities of formations’ refers to the broader socio-material projects enacted in the making of 
engineers, the practices of engineering work and engineering education.  
 
The reproduction, development and transformation of engineering work and culture have been the focus 
of a number of theoretical and empirical studies over the last 60 years or so (Barley 2005). In the 1950’ties 
and 1960’ties the predominant perspective was that of the engineering profession studied by sociological 
methods including studies of engineers serving authoritarian regimes. In the 1970’ies the perspective 
shifted to Marxist inspired discussions of the engineering profession in relation to class structure in parallel 
to studies of engineering education and skills from a perspective coming from Industrial Sociology. Over the 
last 30 years the studies have – to a large extend – used ethnographic and grounded methods in order to 
investigate the specifics of engineering practices in situated perspectives. Thus the overall trend has been 
from a macro to a micro perspective.  
 
This trend has – in many respects – led to a richer and empirically sensitive perspective on engineering 
work and culture. Thus, detailed studies of engineering work practices or engineering education provide 
new material for a richer understanding of engineering culture and a fortiori substantial empirical input to 
educational planners. On the other hand, however, the specific and strictly situated focus of these studies 
threatens to limit discussions of engineering practices to departmental and discrete institutional settings. 
This micro perspective potentially overlooks the inherent and overarching normativities that inform 
engineering culture. Furthermore, the micro perspective has difficulties in transgressing institutional 
boundaries in order to investigate the dynamics of cultural reproduction in engineering.  
 
 The paper will propose a research agenda that – inspired by George Marcus’ multi-sited ethnographic 
methodology (Marcus 1998) and Adele Clarke’s situational analysis (Clarke 2005) – analyze (and contrasts) 
engineering practices in diverse settings (e.g. engineering education and engineering work) in order to 
uncover the material-discursive transformations in these practices. Thus the research agenda intends to 
suspend the micro-macro dichotomy by making the situation the ultimate unit and point of departure of 
analysis.  
 
The point of departure of the paper will be my ongoing empirical study of engineering practice in the 
research project PROCEED. The paper will outline the research design of my studies and elaborate on my 
considerations for choice of a ‘theory/methods package’ (Star 1989) for my research. This elaboration will 

http://www.proceed.dk/


6 
 

foreground my epistemological and ontological assumptions alongside my concrete practices and methods 
in going about my research. The paper will thus outline how my research has progressed through the use of 
ethnographic field studies, interviews and discourse analysis of texts (Buch 2012). 
 
References 
Barley, Stephen R. (2005): What we know (and mostly don’t know) about technical work, in Stephen 

Ackroyd et al.(eds.): The Oxford Handbook of Work and Organization, Oxford University 
Press. 

Buch, Anders (2012): Governing Engineering, in Steen Hylgaard Christensen et al. (eds.): Developmental 
Engineering – American, Chinese and European perspectives, Springer Verlag, 2012. 

Clarke, Adele (2005): Situational Analysis. Grounded Theory After the Postmodern Turn, Sage. 
Downey, Gary & Lucena, Juan (2004): Knowledge and Professional Identity in Engineering: Code-Switching 

and the Metrics of Progress, in History and Technology, Vol. 20, no. 4, pp. 393-420. 
Marcus, George (1998): Ethnography Through Thick and Thin, Princeton University Press. 
Star, Susan Leigh (1989): Regions of the Mind: Brain Research and the Quest for Scientific Certainty, 
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Longino’s criteria for objective communities and science in the real world 
 
Saana Jukola 
 
University of Jyväskylä 
Mail: saana.jukola@jyu.fi 
 
In this paper I will review Helen Longino’s criteria for objective communities: do they manage to tackle the 
question of how to organize research in a way that secures objectivity? Longino’s goal is to construct a 
philosophical theory that is sensitive to sociological and historical studies of science and which could be 
applied in practice. She states that what she is doing is philosophy of real-life science with researchers who 
are not working in a setting of ideal, interest- and context-free research but  who have interests and values 
of their own: “I insist […] on an epistemology for living science, produced by real, empirical subjects. This is 
an epistemology that accepts that scientific knowledge cannot be fully understood apart from its 
employment in particular material, intellectual, and social context” (Longino 2002, 9) 
 
What I wish to do in this paper is to claim that Longino’s criteria are insufficient in tackling some important 
problems of current, commercialized research culture.  The reason for my focus being on commercialization 
of research is that this phenomenon has had a remarkable effect on practices within scientific communities. 
If Longino’s criteria do not take notice of this phenomenon, they miss an essential part of scientific activity 
as it is practiced in the real world by “real, empirical subjects”. In Longino’s account the objectivity of 
science is dependent on the workings of research communities. Criticism within and between communities 
enables objectivity of research, i.e. that idiosyncratic biases of individuals or subgroups do not affect which 
hypotheses are accepted, and publicity of research is seen as a prerequisite for critical interactions. 
 
She offers four criteria for evaluation of communities. Fulfilling these criteria denotes that discursive 
interactions in a community can be labeled as effective and the community as objective (Longino 1990, 76–
79; 2002, 129–134): 
 
1) There must be publicly recognized venues for giving and responding to criticism. In addition taking part 
in critical activities should be valued as highly as presenting original research, and criticism should be 
evaluated according to the same standards. 
 
2) Beliefs and theories of the community must change in response to criticism. Members of the community 
must pay attention to criticism and respond to it, not merely tolerate dissent.  
 
3) There must be some shared and publicly recognized standards, by reference to which hypotheses, 
observational practices and background assumptions affecting the research can be evaluated. The 
standards are necessary for participants to know where they agree and where disagree.  
 
4) Irrelevant factors, such as political, social or economic power of individuals or subgroups should have no 
effect on which assumptions are accepted. No point of view should be excluded from discussion unless it is 
cognitively impaired. However, it is not reasonable to require that all members of the community should 
have their say in all matters, no matter what their qualifications are. The third criterion also sets limits to 
who should be able to take part in critical discussions.  
 
By utilizing these norms it should be possible to recognize which communities are knowledge productive 
and which are not (Longino 2002, 134), in other words, the criteria are meant to secure that critical 
interactions that are necessary for achieving objectivity. 
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In my paper I will examine features of commercialized research culture that seem to limit the range and 
scope of criticism necessary for achieving objectivity. Then these problematic practices are viewed through 
Longino’s criteria. My goal is to argue that the criteria cannot accommodate certain phenomena that are 
becoming more common in today’s science. If a normative theory of philosophy of science is build in order 
to be applied in practice, it should be able to take notice of commercialization of research. One of the 
problems with Longino’s criteria is that they do not pay attention to the way commercialization can affect 
the curricula of universities. As Shamoo and Resnik (2009, 91) have pointed out, increasing private funding 
of universities can lead into underscoring business and other professional skills to the detriment of 
education in critical thinking. Funders’ interests may steer research towards certain topics: for instance in 
medicine companies sponsor conferences and courses. Thus the education on some fields may be partly 
dependent on private firms. Two possible problems may follow.  
 
Firstly, certain critical positions may not develop because of the financial interests affecting curricula. 
Second, it was stated in the fourth criteria that if an individual has not acquired the right education, her 
criticism needs not to be taken as valuable as criticism from those with better credentials. Thus a 
researcher’s competency in taking part in critical activities may be partly judged by her participation in 
industry-sponsored activities.  
 
In order to secure the objectivity of research it is relevant to pay attention to education of researchers, not 
only to activities occurring within scientific communities. Having the right credentials is needed for taking 
part in critical discussions, but companies partly shape the idea of what is thought to be the appropriate 
education for achieving the authority in some fields of research. Commercialization of research and 
ducation can create problems for objectivity of in a way that Longino’s criteria cannot tackle.  
 
References 
Longino, H. (1990): Science as Social Knowledge. Princeton: Princeton University Press. 
Longino, H. (2002): The Fate of Knowledge. Princeton: Princeton University Press. 
Shamoo, A. & Resnik, D. (2009):  Responsible Conduct of Research.  Oxford: Oxford University Press.  
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Emergence of micro-trading zones and integration zones in nanoscience labs 
 
Erik Fisher 
 
Arizona State University 
Mail: fisher.erik@gmail.com 
 
Michael Gorman 
 
University of Virginia 
Mail: meg3c@virginia.edu 
 
Farzad Mahootian (presenting) 
 
New York University 
Mail: fm57@nyu.edu 
 
The U.S. National Science Board (NSB) Task Force on Merit Review recently proposed a revision of the two 
merit review criteria. A key purpose of the revision is greater integration of these criteria with the science 
research itself:  “Broader impacts may be achieved through the research itself, through activities that are 
directly related to specific research projects” (NSB 2011). Our paper investigates whether and to what 
extent the two NSF criteria—Intellectual Merit (IM) and Broader Impact (BI)—can be integrated in real-time 
and during normal research activities. 
 
The NSB’s proposed revision of the merit review criteria aims to advance national goals to increase public 
scientific literacy and engagement, and to enhance infrastructure for research and education, including 
networks and partnerships. We explore how the very notion of science literacy is transformed when social 
scientists, humanists and other “integration scholars” participate first-hand in the integration of IM and BI 
in laboratory research. Furthermore, we examine how a shift in institutional awareness plays a key role in 
the enhancement of research and education infrastructure, by changing the composition of partnerships 
and networks that form the basis of laboratory science research communities. Our analysis will also 
develop conceptual tools, e.g., for research directors and for “integration scholars,” to help scientific and 
engineering researchers internalize and integrate IM and BI within the context of their research.  
 
One way to increase scientific literacy is to integrate science and technology studies (STS) scholars into 
research teams for the sake of “achieving broader societal impacts through the research itself,” as desired 
by the NSB. This can be achieved only if the idea of research has been reconfigured to include the 
interactions between STS scholars and natural scientists from the start. The integration of STS into the 
research model can eliminate situations where broader impacts are considered as downstream effects and 
treated as a separate step that occurs “outside” the main concerns of laboratory research.  
 
Our primary goal is to understand the conditions by which the integration of BI and IM would take place in 
a community of stakeholders that is conscious of its own normative stance. Lorraine Code calls this 
approach to knowledge, “epistemic responsibility” (Code: 1987). Our approach is also informed by what 
Silvio Funtowicz and Jerome Ravetz call “post-normal” science, a term that refers to the incorporation of 
realizations about science within science itself. In theory, post-normal science represents a transformation 
of science, a transformation mediated by an understanding of how science is done.  As such it requires a 
kind of feedback of society on science. However, external regulation is unlikely to generate such feedback 
(Fisher et al. 2006). Rather, post-normal science represents a channel of feedback which emerges from 
within science, so it is properly a feedback of science upon science. 
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The NSF-funded “Socio-Technical Integration Research: STIR,” conducted 20 laboratory engagement studies 
in 12 countries on three continents to assess and compare how the laboratories integrate broader societal 
considerations into their work. The presence and participation of the STIR investigators is theorized to 
stimulate reflexive thinking in lab researchers by probing lab procedures, routines, and decisions made in 
the course of research. STIR investigations are ethnomethodological in that the investigators request the 
lab practitioners to explain what they are already doing. These requests have been found to stimulate 
further disruption by making the usually invisible framework of laboratory life “visible” to those who 
routinely live and breathe the research. The STIR investigator raises questions about social and ethical 
impacts of ongoing lab research while simultaneously, and in real-time, documenting the disruption that 
the questions inevitably cause.  This documentation is continually fed back to the lab practitioner using the 
STIR protocol; the result can be an improved science and an awareness of societal impacts (Fisher 2007). 
 
Mike Gorman’s NSF-supported work on “Trading Zones, Interactional Expertise and Interdisciplinary 
Collaboration” brought together two formerly isolated theoretical communities in STS, those engaged with 
trading zones and those with interactional expertise. A variety of participants from application areas like 
AIDs, the environment, and service science were brought together (Gorman, 2010). We aim to develop a 
framework for further formalizing our understanding of integration. The framework will be based on a 
combination of STIR methodology and new insights that develop out of our documentation of the 
emergence of micro-trading zones and integration zones. We focus on the integration process rather than 
on the integration product. This advances the social science of scientific collaborations, especially the 
understanding of transformative interdisciplinary collaborations. 
 
The STIR project uses  “midstream modulation” (Fisher et al. 2006), a dialectical model that explains how 
societal and ethical considerations can be incorporated into highly routinized activities that take place 
within structured settings that tend to downplay such considerations. We seek to complement the 
dialectical model with a more instrumental model based on  “trading zones” (Gorman, 2010) and employ 
the concept of “integration zones” to describe what we expect will be similar, or at least commensurable, 
processes in both IM-BI integration and socio-technical integration.  
 
We will describe methods for using this framework to analyze integration studies to a) determine whether 
and to what extent the two NSF merit criteria were integrated during these studies, b) formalize the 
process by which integration is cultivated, and c) identify factors by which the quality of laboratory 
research and the researchers’ understanding of the social and ethical dimensions of their professional 
activity can be enhanced simultaneously.  
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Identifying Explanations without a Presupposed Definition 
 
Mads Goddiksen 
 
Aarhus University 
Mail: mads.goddiksen@ivs.au.dk 
 
The study of scientific explanations has often been undertaken roughly in the following way: The 

investigator identifies a relatively small number of cases that are claimed to be obvious examples of 

successful explanations. The essential characteristics of these cases are then extracted, and claimed to be 

essential for all explanations. In three related papers (A. I. Woody, 2003; 2004a; 2004b) Andrea Woody 

points to an inbuilt vicious circularity in this approach to the study of scientific explanations: The 

identification of cases rests on the investigators intuitions about the essential characteristics of 

explanations. These cases are then used to draw general conclusions about the essential characteristics of 

explanations, conclusions that not surprisingly confirm the investigators intuitions. Unfortunately the 

intuitions about explanations differ between investigators, leading to endless debates over possible 

counter examples. If progress is to be made in these debates, we need a new methodology that escapes 

the vicious kind of circular reasoning involved in previous studies by offering a way to identify successful 

explanations independently of the investigators intuitions about the essential characteristics of 

explanations. Woody therefor develops a new, semi-empirical methodology based on textbook analysis 

that is claimed to overcome the problems of circularity in earlier studies by putting the practicing scientists 

own conceptions of explanation to the foreground. 

In this talk I will argue that Woody’s method can be used as a starting point, but needs further 

development if it is to solve the problem of circularity. A priori we would expect that science textbooks 

contain other things than explanations. We therefore need independent criteria for identifying 

explanations in textbooks other than the function they have in them, since this is one of the key features 

we want to identify through this method. I then discuss three general ways to develop the methodology: 

1) Adding specific but vague assumptions about the characteristics of explanations 

2) Limiting the study to those passages that are explicitly stated to be explanations 

3) Asking practicing scientists to identify explanations in samples of textbooks 

Versions of the first extension to Woody’s method have been used in various studies both within 

philosophy of science and within science education (Chambliss, 2001; Unsworth, 2001). However the lack 

of consensus on what assumptions to make has made the results difficult to compare. A pilot study using 2) 

has revealed interesting challenges to this method. The density of explanations in science textbooks that 

could be identified using 2) was strikingly low, indicating that little effort was made by the authors to point 

out the explanatory success of the theory presented in the samples.  

Finally I will argue that the adoption of 3) will help us overcome the problem of circularity. Furthermore it 

helps us to test the coherence in the conception of explanation among practitioners that Woody simply has 

to assume in order to get her investigation going. These benefits of course need to be weighed against the 

practical challenges that this extension of the methodology pose.        
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Studying the physics culture – what have we as philosophers of science learned? 
 
Endla Lõhkivi 
 
University of Tartu 
Mail: endla.lohkivi@ut.ee 
 
In 2005-2008 our research group participated in the international co-operation project UPGEM 
(Understanding Puzzles on Gendered European Map: Brain Drain in Physics through the Cultural Looking 
Glass, www.upgem.dk) which aimed at understanding the cultural mechanisms of inclusion and exclusion 
of people, ideas, styles of work in the physics research institutions in five European countries. The reason 
for the European Commission for launching this project lay in the serious science policy issue such as brain 
drain from the European science and loss of talents. From several quantitative surveys it was known that 
especially women tend to leave academic careers after getting the doctoral degree. For some countries, the 
quantitative data demonstrated a correlation between funding and individual career choices, however the 
correlation was far too weak to serve as a universal explanation. Therefore, qualitative studies were 
encouraged. The project our group was taking part in, was an interdisciplinary one, led by Danish 
anthropologist Dr Catherine Hasse, also philosophers, sociologists, psychologists, education and gender 
studies researchers participated. The project was interdisciplinary in the sense that common methodology 
was developed for the empirical study, and transdisciplinary in the sense that all participants contributed to 
the analysis of the material from their specific disciplinary perspective. 
 
At the outset, the philosophical questions we needed to address concerned first of all broader justification 
of the naturalised and social epistemology approaches, and the relevance of gender issues for philosophy 
of science. The questions were necessary to address since in the mainstream philosophy of science one 
would not accept either empirical studies or topics related to the identities of the scientists both of which 
belong to the context of discovery instead of the philosophically relevant context of justification. On the 
other hand, as an alternative, one could have a temptation to rely upon the empirical methodologies 
provided by various schools in the science and technology studies (STS). However, the STS approach is 
mostly descriptive enabling to reach understanding of the social and cultural consensus mechanisms in 
particular scientific debates but leaving the normative issues of possible improvement of the organisation 
of work intact. As result of critical analysis of the literature, we adopted the views developed by Helen E. 
Longino and Kristina Rolin. Both authors argue for the relevance of gender issues in the philosophy of 
science, demonstrating how these play a significant role in the scientists’ communication patterns, criticism 
conditions and in general work climate – all issues that enable one to improve the effectiveness of science. 
Both Longino and Rolin analyse the epistemological issues as locally applicable, thus inviting us to carry out 
empirical research. 
 
The focus of my workshop presentation would lie on the advantages of the empirical method which was 
created in the UPGEM project, the method of culture contrast, over some of the STS methodologies. The 
qualitative method of culture contrast takes all categories under investigation as hypothetical and in need 
for cultural analysis. For this purpose the local cultural categories are contrasted with those of other 
cultures, environments, groups, etc. Starting from a specified research question and hypothesis, new and 
often unexpected contrasts emerge, leading the researcher to solve an increasing number of problems. This 
method enables one to avoid the typical trap of the STS methodologies where the scientists’ 
categorisations are often explained by their adherence to a group or community, the groups and 
communities are taken to be homogeneous. The actual groups are heterogeneous, and therefore the local 
identities and alliances need to be examined in order to relate those to the communication patterns, 
criticism and work climate, improvement of what would be in the best interests of science. Also, the 
method enables an analyst to evaluate the qualitative data by contrasting different informants’ quotes with 
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each other. I shall analyse some local examples of the study of Estonian physics culture where, e.g., as a 
surprise it was discovered that the missing generation (a result of the structural reform in the 1990ies) has 
been causing further leaving from science due to the disturbed communication between different age 
groups. This local communication problem has proved relevant both for science policy and philosophy of 
science.  
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'Let the data speak for themselves': First steps towards an empirical philosophy of science 
 
Erika Mansnerus 
 
London School of Economics 
Mail: e.mansnerus@lse.ac.edu 
 
‘Let the data speak for themselves’ was a principle that guided mathematical modellers towards a deeper 

understanding of the epidemiological phenomenon they tried to simplify through mathematical algorithms. 

In order to parameterise the models, they listened to the data and learned from the data – they let the 

data speak for themselves. This is how the modellers described their research process to me at the Institute 

for Health and Welfare, in Helsinki. As an empirical philosopher, following Latour’s self-description (1999), I 

allowed this principle to become my guide too. How this happened and what it meant for my early 

attempts to conduct empirically grounded philosophical research is the main focus of the first part of my 

presentation. In the second part of my presentation, I will relate my observations to the recent discussions 

of empirical philosophy of science.  

Despite the welcomed importance of taking scientific practices seriously, tensions that arise from close and 

intimate ethnographic research and analytical and distant philosophical reasoning have not fully been 

addressed. How can we accommodate ‘intimacy’ or ‘closeness’ with the research subject and relate to the 

demands of distancing oneself? I will look at how complementary science (e.g. Chang 2004), especially 

when characterised by non-prescriptiveness and critical awareness, can accommodate the move from 

intimate understanding of the research object towards conceptual reasoning. Under the label of socially 

relevant philosophy of science (Fehr & Plaisance 2010; Douglas 2010), we can identify another source that 

encourages combining empirical research with philosophical reasoning. I will discuss the key arguments of  

socially relevant philosophy of science in relation to my current research on policy-uses of infectious 

disease models. On the basis of my personal observations and analysis of the recent discussions, I will make 

suggestions for the first steps towards an empirical philosophy of science. 
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Developing Quality Standards in Clinical Ethics 
 
Leah McClimans 
 
University of South Carolina 
Mail: McCliman@mailbox.sc.edu 
 
The provision of clinical ethics support is widespread across North American and Europe and is increasing in 
numbers. Nonetheless, very little is known about the quality of these services and in the era of evidence-
based medicine such an omission is problematic. Clinical ethicists have for some time recognized the need 
to evaluate their work. Yet clinical ethicists have been slow to implement regular service evaluation. In 
those few cases where clinical ethics has been evaluated researchers have failed to provide robust 
information on their research methods or outcome criteria. This project aims to fill that gap by developing 
an evaluative tool for clinical ethics. 
 
Unlike many empirical projects in philosophy of science/science studies, which observe scientific research 
in order to better understand scientific practice or clarify concepts, this project aims to use theory and 
philosophical insight to improve scientific methodology. The evaluation of clinical ethics involves unique 
methodological questions, and because clinical ethics support often involves ethical recommendations, this 
is an ideal project for direct philosophical collaboration. 
 
In this paper I focus on the current phase of this project, which involves the use of empirical and 
philosophical methods in order to establish the items (or domains) most appropriate for measuring clinical 
ethics support. To do this I first lay out the background and objectives of the project and, secondly, I discuss 
the relationship of the empirical and philosophical components. 
 
Background 
This project began in 2009 with a grant funded by the Ethox Foundation (UK). For two years I worked with 
Dr. Anne Slowther at the University of Warwick, UK to lay the groundwork for an evaluative tool. Our work 
was divided into three streams: 1) a review of the literature on evaluation in clinical ethics 2) a descriptive 
survey on clinical ethics committees in the UK (Slowther, McClimans and Price, Journal of Medical Ethics, 
forthcoming) 3) the development of a philosophical argument for including clinical ethics into US and UK 
quality of care discussions (McClimans, Dunn and Slowther, Journal of Evaluation in Clinical Practice, 2011). 
 
Objectives 
After consultation with experts in the US and UK we believe that the next phase of this project requires the 
development and justification of the items (or domains) most appropriate for measuring clinical ethics 
services. This phase has two components. 1) The empirical component aims to achieve expert consensus 
regarding these items (or domains) through a) qualitative interviews with experts in the field and b) the use 
of a Delphi Study. 2) The philosophical component aims to assess or rectify the normative value of the 
items (or domains) solicited by our experts.  
 
One criticism of qualitatively founded Delphi Studies is that expert opinions receive too much weight. The 
problem is generally understood in terms of the quality of expert opinions, i.e. Were the appropriate 
experts involved? Were their answers biased? Was their reasoning sound? Here the worry is that 
professionalization itself can lead to unchallenged and unrecognized background assumptions that may 
require scrutiny. Another criticism concerns the nature of Delphi Studies insofar as they emphasize 
agreement, i.e. minority views may be omitted. In the case of evaluation of clinical ethics support a third 
criticism arises: quality standards should also be accountable to patients and families. 
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In her work on the weight of evidence Heather Douglas has argued that a normative account of inference 
to the best explanation could be used to provide insight into those accounts of evidence that are most 
epistemically sound. She suggests that this is particularly relevant in cases of expert elicitation, e.g. Delphi 
Studies. Although the expert elicitations involved in this project are not explanations of evidence (they are 
judgments about quality standards), I suggest, in a similar vein to Douglas that the 
augmentation/rectification needed to secure the results of our Delphi Studies requires an account of 
justification.  
 
In this project I attempt to extend Habermas’s theory of discourse ethics to the justification of the items (or 
domains) most appropriate for evaluating clinical ethics. To be sure, discourse ethics is often associated 
with political and moral philosophy, not philosophy of science. But, as I have argued elsewhere (e.g. 
McClimans, Bioethics, 2010; McClimans, Theoretical Medicine and Bioethics, 2010), in the evaluation of 
health care services scientific methodology is often interwoven with ethical and moral concerns. In this 
presentation I will discuss from a theoretical perspective how such an extension might proceed and, using 
examples from our study explore whether or not practically implementing such a procedure might or might 
not eliminate the need for Delphi Studies.   
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A prolegomena to any future empirical philosophy of science 

Nancy Nersessian 
 
Georgia Institute of Technology 
Mail: nancyn@cc.gatech.edu 
 
Lisa Osbeck 
 
University of West Georgia 
Mail: losbeck@gmail.com 
 
We survey the conceptual landscape and examine the groundwork for an empirical philosophy of science, 

drawing upon our own investigative efforts of historical science and biomedical engineering and systems 

biology research laboratories for reference and illustration.  First, we raise questions and call for greater 

clarity in relation to the key conceptual categories upon which any empirical philosophy of science could be 

founded, calling for re-examination of the meaning of key terms, including ‘empirical’, ‘interpretive’, and 

‘method’. We consider the affordances and limitations of historical, qualitative, and experimental methods 

for the philosophy of science. We also take up the more general topic of which questions are genuinely 

empirical questions and which are not so, thus addressing the question of what can be gained 

philosophically by empirical investigation. We suggest that one important conceptual (non-empirical) 

question is the unit of analysis appropriate for an empirical philosophy of science.  The unit of analysis 

concerns the nature of the object under investigation and how best to organize analysis in relation to its 

level of complexity.   As an illustration, we examine the utility of the “acting person” as a unit of analysis 

that has informed our own work. Second, we provide from our own work examples of other questions, 

broadly philosophical, that have been directly informed by our historical investigations and investigation of 

two biomedical engineering laboratories, that therefore represent philosophical questions that are 

informed by empirical analysis.  Examples include the nature of scientific reasoning as model-based and the 

complex relation of emotional processes to problem solving practices.   
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Emergence and Accountability in an Empirical Philosophy of Science 
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We examine points of controversy surrounding the use of qualitative/interpretive methods in the social 

sciences (especially psychology) as a way of examining ongoing problems of method for an empirical 

philosophy of science.  We review challenges to the legitimacy and questions concerning the 

generalizability (hence, usefulness) of the analytic products qualitative methods yield, including their 

usefulness for understanding science.  One fundamental problem is that much of what counts as qualitative 

procedure entails seemingly irreducible acts of insight, thus is not amenable to description, let alone 

replication. Qualitative analyses have difficulty passing reliability tests established for the purpose of 

evaluating quantitative data, prompting charges that qualitative analysis represents “mere storytelling” 

rather than a solid descriptive or explanatory foundation. We argue, however, that efforts to relegate 

qualitative methods to an inferior position on the basis of such arguments reveal fundamental 

misconceptions about science practice, within which qualitative analysis plays an essential role in every 

phase of procedure. Thus, in qualitative studies of science, including cognitive studies, control is not the 

goal and quantitative comparison constitutes merely one tool for understanding.  A helpful strategy to 

counter prevailing suspicions about the scientific status of qualitative analysis and to promote greater 

understanding is the identification of more appropriate and cogent metaphors for the products of 

qualitative analysis.  We suggest ‘emergence’ as one such helpful metaphor, and argue that an emphasis on 

emergent analytic categories bypasses the traditional dichotomy of induction and confirmation in relation 

to qualitative analysis.  A second strategy is to distinguish the investigator’s insight (based on the 

‘researcher – as – instrument’ model) from the equally important charge to test and verify the plausibility 

and usefulness of qualitative insights within a scientific community.  To illustrate and amplify points made 

in our general discussion of method, we review our own investigatory procedures: the contexts of science 

practice we studied and the approaches to the data collection and analysis that are the basis of our 

empirical approach to the philosophy of science. We describe our multi-year investigation situated in two 

innovation-seeking biomedical engineering (BME) research laboratories and new investigation of two 

systems biology laboratories. We describe our conditions and process for coding ethnographic data and our 

procedures for enhancing the rigor and accountability of the analytic categories we identify as ‘emergent.’  
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Disciplinary boundaries and identity politics as a way of understanding why philosophers don’t talk to 
sociologists more often, and why it matters 

Hauke Riesch 
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In the light of recent efforts to work out an integrated history and philosophy of science which aims learn 
from the lessons of previous HPS efforts, this paper will look at the relationship between philosophy and 
sociology of science and whether similar efforts to integrate these disciplines could be equally fruitful. 
Sociology and philosophy of science have for the last few decades lived through a rather uneasy 
relationship, starting with the then new wave of sociology of scientific knowledge (SSK) positioning itself 
explicitly in opposition to philosophy of science. Being from the sociological side of the divide my natural 
instinct is to use the tools of contemporary science studies to analyse the events as a boundary dispute 
where two disciplines fought over the same or at least similar intellectual space: I will argue that the 
conflict between philosophy of science and SSK was as much a fight over resources and the disciplinary 
authority to theorise about science as it was over actual intellectual disagreements. Both the philosophical 
arguments of SSK and philosophers' critiques of SSK had their merits, however the institutional setting of 
the dispute as one between disciplines prevented the resolution of these disagreements and merely 
pointed towards the future development where the two disciplines would largely ride into their own 
separate sunsets. These themes matter for the project of using qualitative methods in the philosophy of 
science, because disciplinary identities can shape the way how and by whom findings are received and 
taken up. I would like to start a discussion about how qualitative philosophy of science can make sure it 
doesn’t re-invent wheels developed within sociology of science but instead builds on sociological work 
while adding new philosophical insights that enhance the understanding of science within both disciplines. 
For that to happen I think we need to rebuild bridges that have been burned long ago and work across the 
disciplines to reach an integrated understanding, taking as an inspiration the recent arguments about 
integrated HPS to, hopefully, work towards an integrated SHPS. 
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About the facts and norms of science - Facing Giere’s challenges to the History and Philosophy of Science 
 
Samual Schindler 
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In this paper I want to address two challenges that have been put forth by Ron Giere (1973) almost forty 

years ago, but which still have not received satisfactory answers from those who advocate an integrated 

HPS approach to the study of science. These challenges are: 

G1: How can historical facts ground philosophical norms? 

• “The general problem [in HPS] is to show that philosophical conclusions [about what is rational] 

may be supported by historical facts and just how this comes about. Until this is done, the historical 

approach to philosophy of science is without a conceptually coherent programme” (Giere 1973) 

 

G2: What is it about the history of science that the philosopher of science cannot gain when studying 

contemporary scientific practices? 

This is how I shall proceed. In the first part of the paper I shall review hitherto reflections on the PS-HS 

relationship by Hanson (1962), Lakatos (1970), Kuhn (1970), Laudan (1877), Donovan et al. (1988), and 

Chang (2004). These reflections fall into three broad camps. The first camp embraces a strong normative 

view, according to which HPS assesses scientific claims for their cogency and justifiedness. To this camp G1 

is irrelevant (since this view has no implications for the HS-PS relationship). Although this approach argues 

for the combination of HS and PS, it has nothing to say about the special status of HS; hence G2 remains 

unadressed. The second camp recommends a normatively neutral view: not only is this approach not 

prescriptive with regard to scientific practices, but it is also silent on how HS could possibly inform PS. It 

does not seek to address G1. Moreover, although this approach explicitly argues for the role of HS, it (like 

the first approach) does not argue for the special role of HS, i.e. it also fails to address G2. The third camp 

favors a strong factive view: HS can correct or even falsify PS norms. This view is most severely threatened 

by G1 and G2, and, as Giere has pointed out correctly, these challenges have not been met yet by this 

camp.  

In the second part of the paper, I shall assess the case-study approach as an attempt to enforce the third 

view above, i.e., the factive view. I will discuss two exemplars for the case study approach (the London and 

London model of superconductivity and the case of “mesosomes”), which, given detrimental philosophical 

conclusions, prima facie appear to undermine the fertility of the case study approach. I shall speculate 

about the reasons for this radical philosophical disagreement and I will conclude that none of these 

possible reasons constitutes a principled obstacle to the case study approach. Likewise I will show that two 

popular objections that have been raised against the case study approach (illegitimacy of generalizations 

and selection bias) lack argumentative force.  
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In the third part of the paper I will point out that there are at least two positive examples for an integrated 

HPS approach, where philosophers of science almost unanimously have come to accept that historical 

evidence set important constraints on philosophical theorizing. These examples concern the Pessimistic 

Meta Induction (PMI) and debates about the status of novel predictions in theory-appraisal. As to the 

former, the historical record has undermined a naïve view of scientific progress. As to the latter, historical 

evidence has undermined the very strong intuition that theories should receive more credit for successfully 

predicting new facts than for merely accommodating already known facts. Apparently, in these cases, 

philosophers do accept that facts can inform norms. But are they warranted to do so? In other words, how 

has G1 been met here? Of course, there is no straightforward sense in which historical evidence could 

somehow falsify or be directly translatable into philosophical norms about science. Rather, I will argue, 

these two examples exhibit a mode of HPS according to which new methodological rationales are created 

on the basis of historical evidence, which must still satisfy basic a priori constraints we set (often implicitly) 

on rational behavior. In response to the PMI, for instance, philosophers have constructed more nuanced 

views of how progress should be understood (e.g., roughly, as the continuously better grasp of the 

structure of the world, rather than its content). Even in these new proposals there is some form of progress 

and scientific development is thus not a (more or less) arbitrary and unrelated sequence of theories, which 

we (a priori) would consider as irrational. Likewise, in response to historical evidence undermining the 

special status of novel predictions, philosophers of science have developed new forms of what it means for 

evidence to be novel. According to the most popular form, evidence is novel if it was not used in the 

construction of the theory that entails it. The new form is consistent with our standards of rationality 

because it plausibly assumes that theories should not accommodate the data in an ad hoc fashion.  

This mode of HPS exhibited by the above examples, I want to suggest, can be traced back to the work of T. 

S. Kuhn. Contrary to the then prevalent Popperian view, Kuhn pointed out that in the history of science 

theories were regularly not falsified when they faced negative evidence. But Kuhn did not conclude that 

scientific practice is therefore irrational. Rather, he created the notion of “normal science” according to 

which scientists focus their efforts on a particular set of problems (which can consist of mismatch between 

theory and evidence) and disregard others. The rationale that the notion of normal science carries with it is 

that this way of proceeding is necessary for the efficiency of science (Kuhn saw the “normal” mode of 

science as a demarcation criterion for proper science). In other words, Kuhn developed a rational 

explanation for what he observed in the historical record. I call this the Kuhnian mode of HPS. I think it is 

the best response to G1 practitioners of HPS can offer. 

The above examples for the Kuhnian mode of HPS also demonstrate that, contrary to G2, HS can contribute 

to PS uniquely. For example, in the PMI, our knowledge of the historical record of science is fundamental 

for PMI to carry any weight of persuasion. Without our knowledge of the historical record of science PMI 

can simply not be made. An almost similarly strong case for the unique role of HS can be made also for new 

forms of novel predictions and scientific progress that have been developed on the basis of the historical 

record.  
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Understanding Representation In Practice: An ethnographic view  
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In this paper, I will examine the question of whether recent turns towards pragmatism in the philosophy of 
science open a space for an engagement with ethnographic methods more conventionally used within the 
social sciences. Focusing on the question of the nature of representation, I will present material from my 
ongoing ethnographic fieldwork among a large group of computational physicists at the Imperial College 
Applied Modelling and Computation Group in London, UK. 
 
Recent years have seen a surge in pragmatic accounts of representation in philosophy (Suarez, van 
Fraassen, Giere), in which it is argued that the context of practice in which a representation is made and 
used is an essential aspect of what it means to represent. But this raises the question of whether traditional 
philosophical methods will be adequate to the task of foregrounding this context, and indeed, a great many 
philosophical studies of simulation do favour detailed analysis of singular case studies as a key method. I 
will argue that the crucial question is what we mean by the context of practice, whether this is the kind of 
thing that can be described from the point of view of a conceptual analysis, or whether it requires a more 
ethnographic immersion in the sites of research. 
 
I will argue that the tradition of practice theory in the social sciences provides a vantage point on this 
context, from which it can be appreciated that there are elements of research that are never detached 
from its sites of realisation, and that require qualitative methodologies of research. However, it is necessary 
to point out that although ethnographic methods may seem to afford a perspective on science that is prior 
to its theorisation, they are in fact highly conditioned by prior theoretical commitments. The ethnography 
of science does not provide a new foundation for a philosophy, but must negotiate a complementary role. 
With this in mind, it is necessary to accompany any ethnographic study of science with a theory of social life 
that determines the ethnographic object, something for which, drawing on historical epistemology and 
practice theory, I will argue that the best contemporary candidate is Hans-Jorg Rheinberger's theory of the 
"experimental system". The challenge is therefore not simply to respond to the requirements of the 
philosophy of science and to the empirical case study, but to have a theory of our own method that is 
adequate to the task of bringing them together. 
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The Built-Out Mechanism of Model Justification 
 
Ekaterina Svetlova 
 
Karlshochschule International University 
Mail: esvetlova@karlshochschule.de 
 
In my presentation, I will demonstrate how empirical research can contribute to the discussion of the 
traditional problem in the philosophy of science regarding how to bridge the gap between idealized models 
and a complex reality. The focus is on the applied field of financial markets. 
 
The argument presented in the paper is based on research that was conducted in several German and Swiss 
asset management companies and banks and focused on the usage of financial valuation models. The data 
base consists of twenty-four guided interviews with investment professionals. Formal interviews were 
complemented by a three-month participant observation conducted in the portfolio management 
department of a private Swiss investment bank in Zurich.  
 
I am convinced that the results of empirical research can first of all expand the philosophical framework by 
bringing into play new examples and opening new fields. While the philosophical discussion about 
economic models has mostly revolved around Schelling’s checkerboard model and some other examples 
from the game theory, my research draws attention to the different kind of economic models, namely 
financial valuation models. They have not yet been analyzed by philosophers of science, primarily because 
scientists do not use them. In financial markets, models become a part of non-scientific inquiry. Unlike 
scientists, financial market participants not only look for good descriptions, explanations or predictions of 
real-world phenomena but also need models that enable them to know how to act in every particular 
market situation – that is, how to gain positive investment returns and how to manage risks. 
 
To decide and act in the markets, investors bridge the gap between models and reality, i.e. de-idealize 
models in a specific way. Empirical research helps to further develop the philosophy of science by 
discovering and discussing discrepancies between empirical findings and the purely theoretical 
philosophical arguments. For example, based on my empirical case study, I discuss how a popular valuation 
model (the Discounted Cash Flow model) idealizes reality and how the market participants de-idealize it in 
concrete market situations. This model delivers an interesting example of a de-idealization pattern that 
does not fit with the existing philosophical accounts. In contrast to Cartwright’s view that economic models 
are generally over-constrained (Cartwright 1999, 2009), I suggest that valuation models are under-
constrained. This serves as the reason why in financial markets neither the relaxation of assumptions 
(Hausman 1992) nor concretization (Cartwright 1989; Nowak 1980, 1989) is the prevailing method of de-
idealization; rather, under-constrained financial models are de-idealized by the ongoing storytelling that 
occurs in the form of judgment. 
 
To demonstrate the discrepancy between the pure philosophy-of-science view and the empirical view on 
modeling in more detail, I would like to focus on the issue of justification. If the traditional account of de-
idealization does not apply, how can we justify the use of valuation models? Does the whole issue just boil 
down to the application of narrative? 
 
The pragmatic accounts of models – e.g., models as “open formulae” or “raw materials” (Alexandrova 2008, 
2009), as “epistemic objects” (Boon and Knuuttila 2009, Knuuttila 2011), as “mediators” (Morrison and 
Morgan 1999) or “boundary objects” (Star and Griesemer 1989) – suggest that some useful approaches to 
the justification of model use exist in the cases where traditional concepts of idealization and 
representation do not apply. However, all the pragmatic accounts mentioned here focus on the epistemic 
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function of models. They concentrate on the practice of scientific inquiry and investigate how scientists 
construct or manipulate models to create research design (Alexandrova 2008), to draw inferences and to 
reason (Boon and Knuuttila 2009) and to provide understanding between various scientific communities 
(Star and Griesemer 1989). In the scientific context, the justification of model use is related to the following 
question: in virtue of what do models produce knowledge? In the financial markets, justification of model 
use can be better understood by answering this question: in virtue of what do models facilitate successful 
investment decisions?  
 
The detailed empirical description of application of valuation models in form of the case study allows 
sketching the differences in the justification mechanisms of the purely scientific models on the one hand 
and financial models on the other hand. In my example, I demonstrate that the structure of the valuation 
model is fixed and kept stable through the process of model use. The model is not changed or manipulated 
how it usually happens in the scientific context (e.g., Morrison and Morgan 1999); rather, the virtue of 
stability justifies the usage of financial models.  
 
The stability of under-constrained financial models implies that their justification is not “built-in”, as it is 
often the case by scientific models (Boumans 1999). Scientific model-builders constantly include elements 
of theory, data, tacit knowledge and experience directly into the model, so that “a trial and error” process 
goes on “till all the ingredients, including the empirical facts, are integrated” (Boumans 1999: 95; Egmond 
and Zeiss 2010: 65). In the case of financial valuation models, there is no such process occurring because 
the models are, as described above, kept stable. The role of the “built-in” mechanism is undertaken by the 
ongoing commentary that takes place “outside” of the model and provides for the necessary adjustments 
to the permanently changing, complex world.  
 
I think that the most challenging and exciting task of the Empirical Philosophy of Science consists in 
translating the empirical findings into the theoretical language of philosophy of science. This translation 
guarantees the accessibility and the usefulness of the empirical results. 
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In this paper I will use the relationship between history of science (HS) and philosophy of science (PS) to 
discuss one aspect of empirical input in philosophy of science. In short the idea is that the study of science 
in general is an interdisciplinary affair in a particular meaning of the term; different modes of inquiry into 
the phenomena of science are mutually dependent on each other but at the same time not possible to 
programmatically arrange.  
 
Just to make the problem at hand clear consider the following. One way of spelling out the relationship 
between PS and HS is by utilizing the distinction between the normative and the descriptive. The idea is 
that within PS the interest is mainly to  investigate the normative question of how science should be, whilst 
HS on the other hand is driven by concerns of a descriptive nature; i.e. of trying to reproduce what actually 
happened. This has been challenged, by for instance Imre Lakatos, it makes the dilemma come out. If the 
goal of philosophers is to produce such normative/prescriptive assertions with respect to science what use 
could historical information have? (Notably, if our concern is empirical input into philosophy it is assumed 
we have narrower aims than just accepting any way in which empirical data might be useful. Rather we are 
interest in when empirical data could help determine which of two hypotheses that are true, or most 
plausible.) It appears it is useful to the extent that it exemplifies science and not pseudo-science. The 
problem is however that unless one has a prior conception of what exactly amounts to science there seems 
to be no way of telling whether a historical case actually exemplifies that or not. But from whence does this 
prior conception of science (or rationality) spring? The standard answer has been the philosophy of science. 
Hence it would appear history of science cannot help the philosopher of science in her concerns.  
 
In this paper I will present the hypothesis that the study of science is intrinsically interdisciplinary in a 
particular sense of the term. There are many different ways of understanding interdisciplinarity but the 
most common way is perhaps to fit it within the tripartite distinction between multidisciplinarity, 
interdisciplinarity, and transdisciplinarity. Multidisciplinarity is commonly thought of as the juxtaposing of 
disciplines or knowledge (see for instance Klein 1990), whilst transdisciplinarity is thought of as (global or 
local) complete smelting together of disciplines, i.e. the establishing a a new discipline. Interdisciplinarity 
on these schema may be understood as integrative as opposed to the additive multidisciplinarity, but 
boundary maintaining as opposed transdisciplinarity. Suppose we grant this conception of 
interdisciplinarity as such and conceive of it not merely in descriptive terms but as a feature of 
interdisciplinary exchanges that is not merely accidental. Then the questions arise; in what sense are 
interdisciplinary interactions integrative, and how come these interactions are boundary maintaining? 
Integration appears to be the easier part. What is sought, I think, is something along the lines of what 
Ronald Giere (1973) has in mind in asking how history of science, as history, can be crucial to philosophy of 
science, as philosophy. It is integrative if historical facts or historical methods can in some way be brought 
to bear on philosophical problems. Then we have an interaction that goes beyond simply having two 
perspectives on a phenomenon. The boundary maintaining aspect is more difficult and the idea developed 
here builds on the following intuition. What allows for breaking down the boundaries in cases of 
transdisciplinarity is that the disciplines involved can be programmatically related to one another. By this is 
meant that they are possible to arrange with respect to each other in general. When this is possible it is 
suitable to establish a new discipline between the previous ones (as new field of inquiry or as replacing the 
previous two). If this is what it means to diminish the boundaries then it suggests we understand 
interdisciplinarity to cover cases where such systematic or programmatic arrangement of disciplines is 
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impossible in general. I.e. there is no way to relate or order the modes of inquiry at the discipline level once 
and for all. This does not appear entail that the two disciplines cannot be integrated at the level of for 
instance particular questions or problems.  
 
So the idea here is that this might be true of the relationship between HS and PS and perhaps between PS 
and any type of empirical inquiry into science. If that is correct it would mean that we should not expect 
there to be any integration at the discipline level (i.e. a discipline history-and-philosophy-of-science) but 
nonetheless not draw from this the conclusion that philosophy of science can be pursued in isolation from 
its empirical counterparts. 
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Recent philosophy of science has seen a number of attempts to understand scientific models by looking to 
theories of fiction. Such proposals draw upon a variety of different analogies between the two. Some begin 
from the observation that models involve false assumptions, for example, or draw parallels between the 
imagined worlds that both models and fiction appear to invoke. While analogies between models and 
fiction may be suggestive, the real test of fiction-based approaches must be whether they can provide a 
coherent overall account of scientific modelling. Such an account should not only address the various 
different philosophical problems posed by models, but must also provide a convincing analysis of the 
practice of modelling. 
 
In previous work, I have developed an approach to models based on Kendall Walton’s ‘make-believe 
theory’ of fiction. According to this account, models function as ‘props’ in games of make-believe, like 
children’s dolls or toy trucks. I have argued that this approach may be used to address ontological problems 
posed by theoretical modelling, and to provide a general account of representation for models. In this talk, 
I want to ask whether the make-believe view is supported by looking at the practice of modelling. Does the 
view provide a good account of the way that models are used, and the attitude that users take towards 
them? 
 
In order to address these questions I conducted an empirical study of molecular modelling. This study 
examined both hand-held physical models, made out of plastic balls and connecting rods, and computer 
modelling software. One way to discover that children are engaged in a game of make-believe is to listen to 
what they say when they are playing the game. If we see a child standing astride a broom shouting ‘giddy 
up!’ while his friend complains ‘it’s my turn to ride now!’, we quickly guess that they are pretending that 
the broom is a horse, that standing astride the broom counts as riding the horse, and so on. Similarly, I will 
assess the plausibility of the make-believe approach by examining the actions carried out by users of 
molecular models, and the way that they talk about those actions. One particularly helpful way to try to 
understand a practice is to listen as it is explained to a newcomer. 
 
For this reason, the study involved an experienced user of molecular models (the ‘teacher’) and three new 
to the practice (the ‘students’). The students were set the task of using molecular models to determine the 
different possible conformations for a number of simple organic molecules, such as propane and 
cyclohexane, once provided with the structural formulas of these compounds. The teacher was first asked 
to show the student how to carry out the task by demonstrating the process through a simple example. The 
students then attempted the task themselves, with the teacher allowed to prompt and instruct where 
necessary. Both the teacher and the students were asked to reason out loud as far as possible, and the 
entire study was filmed with a video camera. 
 
After presenting the results of the study, I will argue that the make-believe view can indeed be used to 
provide a good analysis of the way that molecular models are used. Users’ interaction with molecular 
models suggests that they do imagine the models to be molecules, in much the same way that children 
imagine a doll to be a baby. The claim that models function as props will be shown to capture only part of 
what is going on in molecular modelling, however. The children playing with the broom not only imagine 
things of the broom (that it is a horse); they also imagine things of themselves (that they are riding the 
horse, or stroking it). Similarly, I will argue, users of molecular models imagine themselves viewing and 
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manipulating molecules, just as children playing with a doll might imagine themselves looking at a baby or 
feeding it. Recognising this visual and tactile participation in modelling, I will suggest, points towards a new 
account of how models are used to learn about the world, through what I call imagined experiments. It also 
helps us to understand the particular advantages of threedimensional, physical models over other forms of 
representation. 
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The intention of this talk is to reflect on the methodological assumptions an Empirical Philosophy of Science 

could and should make. Therefore, I propose naturalism, as characterized by Gubrium & Holstein (1997), as 

one possible framework – one among others – for doing Philosophy of Science empirically. I do not wish to 

indicate that Philosophy of Science needs a homogenous, uncontroversial approach for doing qualitative 

empirical work and/or for making use of empirical work. Nevertheless, I think that philosophers, especially 

Philosophers of Science in Practice, would profit from any effort to adopt and develop a vocabulary which 

allows them to better reflect on method issues. (This holds, in my opinion, both for philosophers in the field 

as for philosophers in ‘naturalized’ armchairs.) 

By ‘naturalism’, as described by Gubrium & Holstein (1997), I refer to ‘an idiom of qualitative method’ 

which provides a perspective on and a loose directive how to do qualitative empirical research. Naturalism 

is rooted in the social sciences. For the context of Philosophy of Science, naturalism as a methodological 

framework should be sharply distinguished from any ‘naturalized philosophy’ in Quinean tradition. 

Discussing the scope of naturalism in philosophy, however, could help to address some of the problems 

that naturalized philosophy raises: If we resort to empirical (social) sciences, how then are we to conceive 

of ‘the empirical’? How should empirical findings be obtained and how should we treat them? 

Gubrium & Holstein discern four basic methodological paradigms in the social sciences: naturalism, 

ethnomethodology, emotionalism and postmodernism. Until today naturalism seems to have prevailed. Its 

appeal lies in its sophisticated plainness. The naturalistic investigator approaches her object with an 

openness that allows for immediate encounter. Naturalism, as Gubrium & Holstein characterize it, attempts 

to "understand social reality on its own terms ‘as it really is’, to describe what comes naturally, so to speak” 

(Gubrium & Holstein 1997: p. 6). Having studied a phenomenon naturalistically, the analyst produces a 

detailed description of "people and interaction as they exist and unfold in their native habitats" (ibid.). 

Naturalism strongly resembles traditional ethnography in that it requires ’going native’. 

The advantages of naturalism reside in the intuitive appeal that naturalism has both for researchers and for 

the people studied. Naturalistic interviewing and observing bestows upon the investigator the role of a 

learner whose apparent wish to find out is at most times appreciated by the people studied, especially by 

professionals who themselves are involved in learning and teaching. The motivation of naturalism to find 

out ’how things really are’ is intuitively understandable to most people studied. Therefore, I argue, 

naturalism can be a good way to go for a Philosophy of Science in practice which wishes to capture the 

perspective of practising scientists and wishes to convey findings to a community of philosophers that is 

not well-acquainted with empirical methods. 

However, I discern a tension between naturalism and any Empirical Philosophy of Science. Naturalism 

traditionally comes with the directive to presuppose as little as possible: “The operating principle is to allow 

people to tell their own stories, with theory taking a back seat, at least initially.” (Gubrium & Holstein 1997: 
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34) This constitutes a problem for philosophers who come with a strong interest in discussing existing, 

mostly decidedly normatively laden theories in the light of new empirical data. Their interest in conceptual 

development is in tension with the naturalist aspiration to have people tell their own stories in their own 

words. 

The major drawback of naturalism as a methodological idiom lies, according to Gubrium & Holstein, in its 

weakness to promote methodological reflection. The language of naturalism does not address questions 

such as how to understand the status of the data generated and the interpretation produced. Naturalism 

offers little to reflect upon research process of qualitative inquiry itself, upon the nature of the 

representation produced. It runs the risk of ‘solidifying’ the phenomena depicted, veiling the double 

construction process involved: Social phenomena are produced and stabilized by social actors and social 

structures – and so are philosophers’ representations (cf. Gubrium & Holstein 1997: p. 106).  

This weakness needs to be adressed. It is a weakness that can be mitigated by contrasting naturalism with 

its alternatives. Therefore, making a choice for naturalism should not come at the cost of ignorance 

towards alternative approaches. It is my intention to initiate a discussion about the scope of naturalism, its 

suitability for empirical philosophy and compare naturalism to other methodological frameworks such as 

phenomenology, ethnomethodology, historiographic approaches etc.  
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