
Research Summary

OVERVIEW OF RESEARCH INTERESTS
________________________________________________________________________________________________________________________________________________________________________

My primary research interests are in the areas of philosophy of biology, philosophy of science, and history of 
logical empiricism.  Much of my work is inspired by an appreciation for the complexity of the world's causal 
processes, and an interest in how scientific practice is shaped by grappling with that complexity.  
I am particularly interested in the following interrelated topics:
- the methodology of population biology, especially evolutionary and behavioral ecology;
- the properties of scientific explanations and the role of models in science;
- relations among different fields of science;
- how social factors influence science;
- the history of logical empiricism, especially the work of Otto Neurath.  
The rest  of this document is divided into sections corresponding to these topics.  In each section, I summarize my 
philosophical projects that  are related to the topic in question.  Each summary is followed by a list  of papers  
contributing to those projects, including their abstracts.  The numbering of publications and works in progress is 
chronological.  Notice that  some papers contribute to more than one of my focal topics and are thus listed in more 
than one section.  

THE METHODOLOGY OF POPULATION BIOLOGY
________________________________________________________________________________________________________________________________________________________________________

A dominant  theme in my research is investigation of the methodology of population biology, and especially 
evolutionary and behavioral ecology.  With my dissertation I began a project  evaluating the role of optimality 
models in population biology.  Optimality models represent  the role of selection acting on phenotypic traits in 
evolutionary change and neglect specific genetic influences and other non-selective factors.  In (3) I defend the 
optimality approach against  the charge that  it  is wedded to any problematic form of adaptationism.  In (2) and (4) 
I defend the continuing usefulness of the optimality approach in biology on the grounds of its role in evolutionary 
explanations, and in (4) I also position this approach relative to population genetic models.  This focus on the 
optimality approach led to additional work on its close cousin, evolutionary game theory.  In (10) I argue that the 
classic picture of what evolutionary game theory represents artificially limits its applicability and overemphasizes 
the discontinuity between human rational behavior and evolved traits.  In that  paper I also clarify and put  into 
perspective Roughgarden’s (2009) proposal for a “two-tier” application of game theory, and in (8) I analyze 
Roughgarden’s proposed “social selection theory” in order to clarify its relationship to existing sexual selection 
theory and accounts of the evolution of cooperation.  Also in response to Roughgarden (2009) and biologists’ 
defenses of game theory and the optimality approach, I argue in (14) that  seemingly ideological disputes in 
biology should instead be interpreted as unproblematic differences in methodology.  Finally, in (2), (4), and (12) I 
consider the nature of explanatory practice in biology and how it influences methodology.  

2. “Optimality Modeling and Explanatory Generality,” Philosophy of Science, 2007, 74(5): 680–691.   
The optimality approach to modeling natural selection has been criticized by many biologists and philosophers of 
biology.  For instance, Lewontin (1979) argues that the optimality approach is a shortcut that will be replaced by 
models incorporating genetic information, if and when such models become available.  In contrast, I think that 
optimality models have a permanent role in evolutionary study.  I base my argument for this claim on what I think 
it takes to best  explain an event.  In certain contexts, optimality and game-theoretic models best explain some 
central types of evolutionary phenomena. 
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3. “Optimality Modeling in a Suboptimal World,” Biology and Philosophy, 2009, 24(2): 183–197.  
The fate of optimality modeling is typically linked to that  of adaptationism: the two are thought  to stand or fall 
together (Gould and Lewontin, 1979; Orzack and Sober, 1994).  I argue here that this is mistaken.  The debate 
over adaptationism has tended to focus on one particular use of optimality models, which I refer to here as their 
strong use.  The strong use of an optimality model involves the claim that selection is the only important influence 
on the evolutionary outcome in question and is thus linked to adaptationism.  However, biologists seldom intend 
this strong use of optimality models.  One common alternative that  I term the weak use simply involves the claim 
that an optimality model accurately represents the role of selection in bringing about the outcome.  This and other 
weaker uses of optimality models insulate the optimality approach from criticisms of adaptationism, and they 
account for the prominence of optimality modeling (broadly construed) in population biology.  The centrality of 
these uses of optimality models ensures a continuing role for the optimality approach, regardless of the fate of 
adaptationism.

4. “Explanatory Independence  and Epistemic Interdependence: A Case  Study of the  Optimality 
Approach,” The British Journal for the Philosophy of Science, 2010, 61(1): 213–233.  
The value of optimality modeling has long been a source of contention amongst population biologists.  Here I 
present  a view of the optimality approach as at once playing a crucial explanatory role and yet also depending on 
external sources of confirmation.  Optimality models are not  alone in facing this tension between their 
explanatory value and their dependence on other approaches; I suspect that the scenario is quite common in 
science. This investigation of the optimality approach thus serves as a case study, on the basis of which I suggest 
that there is a widely felt tension in science between explanatory independence and broad epistemic 
interdependence, and that this tension influences scientific methodology.

8. Essay Review of Roughgarden’s The  Genial  Gene, in “Sex and Sensibility: The  Role of Social Selection,” 
Erika Milam, Roberta Millstein, Angela Potochnik, and Joan Roughgarden, Metascience, 2011, 20(2), 
253-277.  
As detailed in The Genial Gene (2009), Joan Roughgarden's conception of social selection involves twenty-six 
empirical hypotheses regarding the evolution of a variety of traits related to sexual reproduction, gender, and the 
rearing of offspring.  Yet Roughgarden sets out to show something even beyond this array of empirical 
hypotheses.  Her contention is that  cooperation is `basic to biological nature'.  In this paper, I investigate the role 
that this claim plays in Roughgarden's work.  This investigation clarifies the relationship between Roughgarden's 
social selection theory and extant  sexual selection theory.  It  also clarifies the nature of Roughgarden's criticisms 
of other accounts of the evolution of cooperation, including kin selection, reciprocal altruism, and group selection.  
My purpose is twofold: this investigation helps put  social selection theory into perspective, and it analyzes an 
episode of science where broad-scope theoretical claims are plainly entangled with empirical hypotheses.

10. “Modeling Social  and Evolutionary Games,” Studies in History and Philosophy of Biological and 
Biomedical Sciences, 2012, 43(1): 202-208.  
When game theory was introduced to biology, the components of classic game theory models were replaced with 
elements more befitting evolutionary phenomena. The actions of intelligent agents are replaced by phenotypic 
traits; utility is replaced by fitness; rational deliberation is replaced by natural selection. In this paper, I argue that 
this classic conception of comprehensive reapplication is misleading, for it overemphasizes the discontinuity 
between human behavior and evolved traits. Explicitly considering the representational roles of evolutionary 
game theory brings to attention neglected areas of overlap, as well as a range of evolutionary possibilities that  are 
often overlooked. The clarifications this analysis provides are well-illustrated by—and particularly valuable for—
game theoretic treatments of the evolution of social behavior.

12. “Biological  Explanation,” invited contribution  to Philosophical Issues in Biology Education, Springer, 
forthcoming.
Philosophical treatments of scientific explanation have been both complicated and enriched by attention to 
explanatory strategies in biology.  Most basically, whereas traditional philosophy of science based explanation on 

Angela Potochnik                                                                           Research Summary

Page 2 of 7



derivation from laws, there are many biological explanations in which laws play little or no role.  Instead, the field 
of biology is a natural place to turn for support  for a causal approach to explanation.  It  has also been used to 
motivate mechanistic accounts of explanation, as well as criticisms of that approach.  Further, evolutionary 
biology offers resources for addressing questions about  the nature of historical explanation.  In this chapter, I will 
survey ways in which biology has influenced philosophical accounts of scientific explanation, and how those 
accounts in turn provide resources for understanding the range of explanatory styles present in biology.  
Moreover, I will argue that  the aims of biological explanation help make sense of other features of scientific 
practice in biology.  Explanatory aims account  for the continued neglect of some central causal factors, a neglect 
that would otherwise be mysterious.  This is linked to the persistent use of models like evolutionary game theory 
and population genetic models, models that are simplified to the point of unreality.  These explanatory aims also 
offer a way to interpret many biologists’ total commitment to one or another methodological approach, and the 
intense disagreements that result.

14. “Defusing Ideological Defenses in Biology,” under review.
Ideological language is widespread in biology.  Game theory has been defended as a worldview; sexual selection 
theory has been criticized for what  it  posits as basic to biological nature; and evolutionary developmental biology 
is advocated as an alternative, not addition, to traditional evolutionary biology.  Views like these encourage the 
impression of ideological rift.  I advocate an alternative interpretation, whereby many disagreements between 
camps of biologists reflect  unproblematic methodological differences.  This interpretation provides a more 
accurate and more optimistic account of the state of play in the field of biology.  It  also helps diagnose why 
biologists embrace ideological positions. 

SCIENTIFIC EXPLANATION AND THE USE OF MODELS
________________________________________________________________________________________________________________________________________________________________________

A second prominent theme in my research regards the nature of scientific explanation, including issues 
surrounding the explanatory value of idealized models.  This focus thus segues into an interest in the features and 
functions of idealized models in science more generally.  In (4) I show how my research into evolutionary 
explanations that feature selection and ignore genetic and other influences has highlighted what  I see as a tension 
between the scientific aims of corroborating models by comparing their assumptions with data gained from other 
approaches (epistemic interdependence) and leaving simplifying assumptions intact  in order to understand the 
focal features of the system (explanatory independence).  In (5) I challenge the assumptions behind a common 
argument for nonreductive explanation and defend a wholly different argument for pluralism regarding levels of 
explanation.  In (6) I consider Strevens’ (2009) account of explanation, arguing that  it  goes wrong by emphasizing 
the “depth” of an explanation, and that what  Strevens terms “frameworked” explanations rightly preserve a tight 
connection between explanation and the creation of understanding.  The arguments in (4) and (5) invoke the claim 
that explanations are context-dependent, and I make a similar move in (6).  In (13) I argue that  making sense of 
explanatory practice requires accommodating the appeal of explanations in terms of causal patterns, even patterns 
that have exceptions, and that this necessitates factoring in the context of an explanation, viz., the research 
program in which it is formulated.  I then outline and motivate an account of explanation that meets those 
conditions.  Finally, in (11), I suggest that feminist  philosophy of science has resources to offer the current  body 
of research on model-building.  

4. “Explanatory Independence  and Epistemic Interdependence: A Case  Study of the  Optimality 
Approach,” The British Journal for the Philosophy of Science, 2010, 61(1): 213–233.  
The value of optimality modeling has long been a source of contention amongst population biologists.  Here I 
present  a view of the optimality approach as at once playing a crucial explanatory role and yet also depending on 
external sources of confirmation.  Optimality models are not  alone in facing this tension between their 
explanatory value and their dependence on other approaches; I suspect that the scenario is quite common in 
science. This investigation of the optimality approach thus serves as a case study, on the basis of which I suggest 

Angela Potochnik                                                                           Research Summary

Page 3 of 7



that there is a widely felt tension in science between explanatory independence and broad epistemic 
interdependence, and that this tension influences scientific methodology.

5. “Levels of Explanation Reconceived,” Philosophy of Science, 2010, 77(1): 59–72. 
A common argument  against explanatory reductionism is that higher-level explanations are sometimes or always 
preferable because they are more general than reductive explanations.  Here I challenge two basic assumptions 
that are needed for this argument to succeed.  It  cannot be assumed that  higher-level explanations are more 
general than their lower-level alternatives, nor that  higher-level explanations are general in the right  way to be 
explanatory.  I suggest a novel form of pluralism regarding levels of explanation, according to which explanations 
at  different  levels are preferable in different  circumstances because they offer different  types of generality, which 
are appropriate in different circumstances of explanation. 

6. “Explanation and Understanding: An Alternative to Strevens’ Depth,” The European Journal for the 
Philosophy of Science, 2011, 1(1): 29-38. 
In Depth (2009), Michael Strevens offers an account  of causal explanation according to which explanatory 
practice is shaped by counterbalanced commitments to representing causal influence and abstracting away from 
overly specific details.  Here I outline Strevens’ approach to event explanation and raise one concern with that 
account.  I argue that  what Strevens calls explanatory frameworks figure prominently in explanatory practice 
because, contrary to Strevens’ view, they actually improve explanations.  This suggestion is simple but has far-
reaching implications.  It  affects the status of explanations that  cite multiply realizable properties; the explanatory 
role of causal factors with small effect; and Strevens’ titular explanatory virtue, depth.  This results in greater 
coherence with explanatory practice and accords with the emphasis that Strevens places on explanatory patterns.  
Ultimately, my suggestion preserves a tight connection between explanation and the creation of understanding.

11. “Feminist Implications  of Model-Based Science,” Studies in History and Philosophy of Science, 
forthcoming.
Recent philosophy of science has witnessed a shift in focus, in that significantly more consideration is given to 
how scientists employ models.  Attending to the role of models in scientific practice leads to new questions about 
the representational roles of models, the purpose of idealizations, why multiple models are used for the same 
phenomenon, and many more besides.  In this paper, I suggest that  these themes resonate with central topics in 
feminist epistemology, in particular prominent versions of feminist  empiricism, and that model-based science and 
feminist epistemology each has crucial resources to offer the other's project. 

13. “Non-Causal Features  of Causal  Explanations,” revise and resubmit from Australasian Journal  of 
Philosophy.  
Causal accounts of scientific explanation are currently broadly accepted (though not universally so).  My first task 
in this paper is to show that, even for a causal approach to explanation, significant features of explanatory practice 
are not determined by settling how causal facts bear on the phenomenon to be explained.  Some explanations that 
are not  patently causal are preferred over more overtly causal explanations; explanations can vary even when the 
causes do not; and some causal factors do not  explain their effects.  All of this suggests that  providing causal 
information simpliciter cannot  be the only goal nor the only requirement of a scientific explanation.  In the 
remainder of the paper, I develop a broadly causal approach to explanation that accounts for the additional 
features that I will argue an explanation should have.  The resulting approach to explanation accounts for several 
aspects of actual explanatory practice, including the widespread use of equilibrium explanations, the formulation 
of distinct explanations for a single event, and the relationship between explanations of events and explanations of 
causal regularities. 
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RELATIONS AMONG FIELDS OF SCIENCE
________________________________________________________________________________________________________________________________________________________________________

I am also interested in debates about the unity or disunity of science.  In the process of recasting the debate over 
levels of explanation in (5), I question the significance of supervenience for the relationships among fields of 
science.  In (9), with the help of a macroecologist, Brian McGill, I argue that nearly all implications taken to 
follow from the classic conception of levels of organization fail to obtain; we propose as an alternative mode of 
comparison scale and the distinctions among quasi-levels this enables.  In (4) and (7) I propose that a very 
different  type of relationship unifies the disparate fields of science.  In (4) I argue that the prevalence of complex 
causal interactions necessitates the epistemic interdependence of disparate scientific investigations.  In (7) I argue 
that such collaboration grounds a conception of the unity of science in the spirit  of Neurath’s unified science; that 
this accomplishes much of what reductive unity of science was supposed to; and that it  is not susceptible to the 
criticisms of those who advocate the disunity of science.  

4. “Explanatory Independence  and Epistemic Interdependence: A Case  Study of the  Optimality 
Approach,” The British Journal for the Philosophy of Science, 2010, 61(1): 213–233.  
The value of optimality modeling has long been a source of contention amongst population biologists.  Here I 
present  a view of the optimality approach as at once playing a crucial explanatory role and yet also depending on 
external sources of confirmation.  Optimality models are not  alone in facing this tension between their 
explanatory value and their dependence on other approaches; I suspect that the scenario is quite common in 
science. This investigation of the optimality approach thus serves as a case study, on the basis of which I suggest 
that there is a widely felt tension in science between explanatory independence and broad epistemic 
interdependence, and that this tension influences scientific methodology.

5. “Levels of Explanation Reconceived,” Philosophy of Science, 2010, 77(1): 59–72. 
A common argument  against explanatory reductionism is that higher-level explanations are sometimes or always 
preferable because they are more general than reductive explanations.  Here I challenge two basic assumptions 
that are needed for this argument to succeed.  It  cannot be assumed that  higher-level explanations are more 
general than their lower-level alternatives, nor that  higher-level explanations are general in the right  way to be 
explanatory.  I suggest a novel form of pluralism regarding levels of explanation, according to which explanations 
at  different  levels are preferable in different  circumstances because they offer different  types of generality, which 
are appropriate in different circumstances of explanation. 

7. “A Neurathian Conception of the Unity of Science,” Erkenntnis, 2011, 34(3): 305–319.  
An historically important  conception of the unity of science is explanatory reductionism, according to which the 
unity of science is achieved by explaining all laws of science in terms of their connection to microphysical laws. 
There is, however, a separate tradition that advocates the unity of science. According to that  tradition, the unity of 
science consists of the coordination of diverse fields of science, none of which is taken to have privileged 
epistemic status. This alternate conception has roots in Otto Neurath’s notion of unified science. In this paper, I 
develop a version of this coordination approach to unity and discuss its connection to Neurath’s views. The 
resulting conception of the unity of science achieves some aims similar to those of explanatory reductionism, but 
does so in a radically different  way. As a result, it is immune to the criticisms of explanatory reductionism. This 
conception of unity is also importantly different from the view that science is disunified, and I conclude by 
demonstrating how the coordinate unity of science accords better with scientific practice than do conceptions of 
the disunity of science.

9. “The  Limitations of Hierarchical  Organization,” with Brian McGill, Philosophy of Science, 2012, 79(1): 
120-140.  Primary authorship.  
The concept  of hierarchical organization is commonplace in science. Subatomic particles compose atoms, which 
compose molecules; cells compose tissues, which compose organs, which compose organisms; etc. Hierarchical 
organization is particularly prominent in ecology, a field of research explicitly arranged around levels of 
ecological organization. The concept of levels of organization is also central to a variety of debates in philosophy 
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of science. Yet many difficulties plague the concept  of discrete hierarchical levels. In this paper, we show how 
these difficulties undermine various implications ascribed to hierarchical organization, and we suggest  the 
concept of scale as a promising alternative to levels. Investigating causal processes at  different scales offers a way 
to retain a notion of quasi-levels that avoids the difficulties inherent in the classic concept of hierarchical levels of 
organization. Throughout, our focus is on ecology, but the results generalize to other invocations of hierarchy in 
science and philosophy of science.

INFLUENCE OF SOCIAL FACTORS ON SCIENCE
________________________________________________________________________________________________________________________________________________________________________

My interests in feminist  philosophy of science as well as the history of logical empiricism have led me to consider 
the role of social factors in science.  In (8) I analyze the role in Roughgarden’s (2009) research program played by 
the claim that cooperation is “basic to biological nature.”  In (11) I suggest that contemporary versions of feminist 
empiricism and current  discussions about scientific modeling each has resources to offer the other’s projects; 
taking both into account  is a step toward fully articulating the roles that social values play in science.  Finally, I 
am planning a conference for October 2012 and a subsequent edited volume on the topic of socially engaged 
philosophy of science (15).  

8. Essay Review of Roughgarden’s The  Genial  Gene, in “Sex and Sensibility: The  Role of Social Selection,” 
Erika Milam, Roberta Millstein, Angela Potochnik, and Joan Roughgarden, Metascience, 2011, 20(2), 
253-277.  
As detailed in The Genial Gene (2009), Joan Roughgarden's conception of social selection involves twenty-six 
empirical hypotheses regarding the evolution of a variety of traits related to sexual reproduction, gender, and the 
rearing of offspring.  Yet Roughgarden sets out to show something even beyond this array of empirical 
hypotheses.  Her contention is that  cooperation is `basic to biological nature'.  In this paper, I investigate the role 
that this claim plays in Roughgarden's work.  This investigation clarifies the relationship between Roughgarden's 
social selection theory and extant  sexual selection theory.  It  also clarifies the nature of Roughgarden's criticisms 
of other accounts of the evolution of cooperation, including kin selection, reciprocal altruism, and group selection.  
My purpose is twofold: this investigation helps put  social selection theory into perspective, and it analyzes an 
episode of science where broad-scope theoretical claims are plainly entangled with empirical hypotheses.

11. “Feminist Implications  of Model-Based Science,” Studies in History and Philosophy of Science, 
forthcoming.
Recent philosophy of science has witnessed a shift in focus, in that significantly more consideration is given to 
how scientists employ models.  Attending to the role of models in scientific practice leads to new questions about 
the representational roles of models, the purpose of idealizations, why multiple models are used for the same 
phenomenon, and many more besides.  In this paper, I suggest that  these themes resonate with central topics in 
feminist epistemology, in particular prominent versions of feminist  empiricism, and that model-based science and 
feminist epistemology each has crucial resources to offer the other's project. 

15. Socially Engaged Philosophy of Science, edited volume in conjunction with conference in  Oct. 2012, in 
preparation.  
I am organizing a conference for Oct 11-13, 2012, on the topic of socially engaged philosophy of science.  The 
conference is sponsored by the Taft  Research Center; the Philosophy Department; Women’s Gender, and 
Sexuality Studies; Communications; and Anthropology.  It  should thus draw a strongly interdisciplinary audience.  
Nine invited speakers will present research related to science policy, the use of science in policy-making and 
politics, public education about science, the social context of science, the role of social values in science, and how 
philosophy of science itself has been influenced by politics.  I plan to edit a volume of collected papers based on 
the conference; a number of conference participants have indicated interest in contributing to the volume.  
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HISTORY OF LOGICAL EMPIRICISM
________________________________________________________________________________________________________________________________________________________________________

Although I primarily work on contemporary problems in philosophy of science and philosophy of biology, many 
of those projects are conditioned by an interest in the history of logical empiricism.  A small part of my research 
directly engages with that  history, and especially the work of Otto Neurath.  In (1) Audrey Yap and I dispute 
Galison’s (1990, 1996) construal of the relationship between the Vienna Circle and the Dessau Bauhaus school of 
architecture on the grounds that  it  does not properly relate to Neurath’s philosophical projects.  In (7) I argue that 
Neurath’s view of unified science grounds a tradition of what I term “coordinate” conceptions of the unity of 
science that is distinct from, and more promising than, explanatory reductionism.  

1. “Revisiting Galison’s ‘Aufbau/Bauhaus’ in Light of Neurath’s  Philosophical  Projects,” with Audrey Yap, 
Studies in History and Philosophy of Science, 2006, 37(3): 469–488.  Equal authorship. 
Historically, the Vienna Circle and the Dessau Bauhaus were related, with members of each group familiar with 
the ideas of the other.  Peter Galison argues that their projects are related as well, through shared political views 
and methodological approach.  The two main figures that  connect the Vienna Circle to the Bauhaus—and the 
figures upon which Galison focuses—are Rudolf Carnap and Otto Neurath.  Yet the connections that Galison 
develops do not properly capture the common themes between the Bauhaus and Neurath’s philosophical projects.  
We demonstrate this by considering Neurath’s philosophical commitments.  We suggest  different  connections 
between Neurath’s projects and the Bauhaus, connections that  are both substantive and philosophically 
interesting.

7. “A Neurathian Conception of the Unity of Science,” Erkenntnis, 2011, 34(3): 305–319.  
An historically important  conception of the unity of science is explanatory reductionism, according to which the 
unity of science is achieved by explaining all laws of science in terms of their connection to microphysical laws. 
There is, however, a separate tradition that advocates the unity of science. According to that  tradition, the unity of 
science consists of the coordination of diverse fields of science, none of which is taken to have privileged 
epistemic status. This alternate conception has roots in Otto Neurath’s notion of unified science. In this paper, I 
develop a version of this coordination approach to unity and discuss its connection to Neurath’s views. The 
resulting conception of the unity of science achieves some aims similar to those of explanatory reductionism, but 
does so in a radically different  way. As a result, it is immune to the criticisms of explanatory reductionism. This 
conception of unity is also importantly different from the view that science is disunified, and I conclude by 
demonstrating how the coordinate unity of science accords better with scientific practice than do conceptions of 
the disunity of science.
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