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Abstract 
 
 
 
 
Should scientists value simple theories? Is fruitfulness an important criterion to assess 
scientific theories? What is the role of moral, social, and political values in science? In recent 
years, there has been an increasing interest among philosophers of science in studying how 
cognitive and non-cognitive values influence and should influence the assessment and 
comparison of scientific theories. While cognitive values (e.g. simplicity and fruitfulness) 
are features of scientific theories that are indicative of the truth or empirical adequacy of 
theories, non-cognitive values are moral, political, social, and economic values. 
Understanding the roles of values in science is a particularly urgent issue. Clarifying the 
importance of cognitive values is important in order to be able to make accurate comparisons 
of scientific theories. Understanding the influence of non-cognitive values on science is 
crucial because moral, social, and political values are involved in many stages of research, 
such as decisions on methodologies and allocation of funds. Since these decisions affect all 
the members of the society (scientists, non-experts, and political institutions), understanding 
the impact of non-cognitive values on these choices is of primary importance. Although a 
large body of literature has investigated the roles of cognitive and non-cognitive values in 
theory appraisal, several questions remain to be analysed. In this dissertation, I address four 
questions by using two main methods, namely the analysis of case studies from Evolutionary 
Psychology and the experimental method. First, philosophers have clarified the importance 
and roles in theory appraisal of some values such as simplicity, whereas little or no attention 
has been paid to other values, such as fruitfulness. In the second chapter of my dissertation, 
I start fill this gap by formulating a clear explication and a strategy to be employed in theory 
appraisal for the value of fruitfulness. Moreover, I use my account to assess the fruitfulness 
of Evolutionary Psychology. Second, some philosophers of science argue that cognitive 
values are desirable and relevant to the assessment of theories because they are indicative of 
the truth or empirical adequacy of theories. However, why is it so? In the third chapter of my 
dissertation, I develop a context-sensitive approach to values. I argue that in order to 
understand the ground for the desirability of cognitive values and make an accurate appraisal 
of theories, we have to consider specific factors of the context in which theories are assessed, 
such as the availability of methodologies and the way cognitive values are interrelated to 
each other in that context. Third, philosophers have traditionally argued that the influence of 
non-cognitive values on scientific reasoning threatens the epistemic authority of science. In 
the third chapter, I challenge this view and argue that some non-cognitive values can play a 
cognitive role in science, i.e., they can be epistemically beneficial to the assessment of 
scientific theories. On the basis of a case study (the account of human mating in Evolutionary 
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Psychology), I argue that feminist values can positively contribute to theory appraisal in 
various ways, such as by raising sensitivity to evidence that was neglected because of gender 
bias. Fourth, some philosophers claim that non-cognitive values play a legitimate role in 
cases of inductive risk, namely cases in which scientists may wrongly assess scientific 
hypotheses (e.g. accepting a hypothesis that should be rejected) because of uncertainty. 
Mistakes can have consequences that can be morally or economically undesirable and non-
cognitive values, some philosophers argue, provide the standards to evaluate and compare 
these possible consequences. However, little is known on how - specifically - non-cognitive 
values influence this evaluation. To address this issue, I conduct an experimental study 
clarifying how personal features, political values, and specific aspects of a risk (e.g. the 
chance of incurring Type I vs. Type II errors) determine people’s reactions to possible cases 
of inductive risk. On the basis of these results, I discuss recent calls made by institutions to 
align research agendas to citizens’ values, needs, and expectations. 
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Chapter 1 
 
Introduction 
 
 
 
 
 
 
Female orgasm is “a sensory-motor reflex including clonic contractions (spasms) of the 
pelvic and genital muscle groups” involving pleasurable sensations (Lloyd 2005, 21). Female 
orgasm has puzzled evolutionary scientists for a long time and the reason is the following. 
While male orgasm is obviously connected to men’s reproductive success (i.e., success in 
spreading one's own genes), female orgasm seems to lack such a relation. Indeed, women can 
get pregnant without experiencing orgasm during intercourse, that is, female orgasm is not 
necessary for women’s reproductive success. So, why do women have the capacity to orgasm 
if this capacity does not obviously increase their reproductive success? 

Another seemingly puzzling consideration is that (heterosexual) intercourse is not 
the ideal situation for women to orgasm. Among women, orgasm elicited by intercourse 
seems to be less frequent than orgasm caused by masturbation without vaginal insertion 
(Lloyd 2005, 37). Some studies also report that women involved in homosexual relationships 
experience orgasm during intercourse more often than women involved in heterosexual 
relations (86% vs. 65%, see Frederick et al. 2018). Moreover, no connection between female 
orgasm and women's fertility has been found, namely orgasmic capacity is not a cue of 
women's fertility (Lloyd 2005, 146). 

Various theories have been formulated to explain the evolutionary origin of female 
orgasm. Although the available evidence does not suggest any connection between female 
orgasm and women’s reproductive success, the majority of these theories explains the trait 
as an adaptation, namely a trait evolved because it was able to enhance individuals’ 
reproductive success or survival. For instance, several theories understand female orgasm as 
facilitating the suction of sperm and semen in the uterus (e.g. Baker & Bellis 1993; Thornhill 
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et al. 1995). Such suction would facilitate fertilization, and then enhance women's 
reproductive success. 

The theory formulated by the anthropologist Donald Symons constitutes an 
exception. Rather than explaining female orgasm as an adaptation, he suggested that female 
orgasm is a by-product of embryological development (Symons 1979). Female orgasm would 
then be one of those traits that sexes acquire in the embryological development, because 
strongly selected for one of the sexes. Females can orgasm, then, because orgasm is strongly 
selected for males for reproductive reasons, just like males have nipples because nipples are 
strongly selected in females for reproductive reasons. 

By excluding a direct connection between reproductive success and female orgasm, 
Symons’ theory can explain the available data on frequency and modalities of orgasm among 
women, and it can do it better than the adaptationist theories (namely the theories explaining 
the trait as an adaptation), for which the available evidence remains a puzzle (Lloyd 2005, 
15). However, the theory of female orgasm as by-product has attracted little attention for a 
long time (Lloyd 2005; Lloyd 2015). Researchers have kept suggesting and endorsing 
theories explaining female orgasm as a trait enhancing reproductive success. 

Various factors may explain why evolutionists have kept working on adaptationist 
theories of female orgasm despite the absence of a clear link between the trait and women’s 
reproductive success. One factor may be the influence of the empirical and methodological 
assumptions known by the name of adaptationism (e.g. Godfrey-Smith 2001, 337). 
According to these assumptions, scientific theories that attempt to explain organisms’ traits 
as adaptations should be preferred over theories explaining organisms’ traits as other 
products of evolution (e.g. by-product); this preference would be grounded in the empirical 
idea that explanations of traits as adaptations are more likely to be true or with better chances 
to lead to the attainment of knowledge than explanations that do not posit that traits are 
adaptations. 

Moreover, cultural and social assumptions may motivate the preference for the 
adaptationist theories of female orgasm over the non-adaptationist ones. For instance, 
Elizabeth Lloyd discusses how androcentric assumptions have influenced the research on the 
evolutionary origins of female orgasm. Research, Lloyd argues, has been guided by the idea 
that male sexuality is the fundamental model of sexuality: it provides the standard to which 
any form of sexuality should adhere. Any form of sexuality would then work in ways similar 
to that model and can be understood and explained by following that model (Lloyd 2005, 
11).1 Adaptationist theories would then be more attractive than the non-adaptationist ones 

 
1 Another possible cultural and social assumption influencing research on female orgasm is the idea 
that only heterosexual intercourse, and in particular the penis-vagina penetration, is sex. In this view, 
also called the “coital imperative”, any other form of sexual activity is secondary or ancillary. Any trait 
associated to sexuality, such as female orgasm, should then be explained as having a function in 
heterosexual intercourse. See the feminist research on the coital imperative in McPhillis et al. 2001 and 
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because they would be able to make female orgasm fit the male model of orgasm (namely a 
trait directly connected to reproductive success). 

In recent years, there has been an increasing interest among philosophers of science 
in studying how competing theories, such as the ones concerning female orgasm, can be 
evaluated and compared, and how social factors may influence such evaluations. 
Philosophers of science have focused on certain features of scientific theories, such as the 
power to explain the available observations and to unify bodies of evidence, arguing that 
these features are desirable for theories to have and relevant to the assessment and 
comparison of theories because indicative of the truth (McMullin 1983) or empirical 
adequacy of theories (van Fraassen 1980). 

Various labels are used to refer to these features, such as theoretical virtues 
(McMullin 2009) and heuristics (Longino 2008). In this dissertation, I follow Laudan (2004) 
and use cognitive values to refer to these features. I refer to the social, political, religious, and 
economic factors that may influence scientific research as non-cognitive values. This 
dissertation is dedicated to exploring the importance of cognitive and non-cognitive values 
in the assessment and comparison of scientific theories, namely the stages of research in 
which scientists decide whether and which theories should be accepted or rejected. 

While the philosophical literature has acknowledged the importance of cognitive 
values in these phases of research (see also Norton, unpublished), whether non-cognitive 
values can legitimately influence the assessment of theories has been hotly debated. 
Philosophers of science have traditionally argued that, if social, cultural or religious factors 
were to determine whether a theory should be accepted or rejected, science’s ability to 
provide an objective account of the natural world and its epistemic authority in society would 
be compromised (Haack 1993). For instance, if the reason why some theories of the 
evolutionary origin of female orgasm are rejected is that they clash with some social beliefs 
and stereotypes about what female sexuality should be like, then it will be much more 
difficult that scientific research provides us with an objective understanding of women’s 
sexuality. 

However, the idea that the influence of non-cognitive values on theory appraisal is 
necessarily deleterious for science’s epistemic authority has been widely criticized. A 
considerable amount of literature has been published, aimed at clarifying the legitimate, 
beneficial roles that non-cognitive values play in the assessment and comparison of scientific 
theories (e.g. Rudner 1953; Douglas 2000; Kourany 2010). Yet, several important questions 
concerning both cognitive and non-cognitive values remain to be addressed. 

The importance of cognitive values for the assessment of scientific theories is 
widely recognized in the philosophical literature. Several lists of cognitive values have been 
suggested (e.g., Kuhn 1977; Longino 1995; Douglas 2009), but it remains unclear how 

 
Jackson 1984. 
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exactly we should understand the nature and role of some of the values on those lists. 
Philosophers have clarified the importance and roles in theory appraisal of some values such 
as simplicity (Forster & Sober 2004), whereas little or no attention has been paid to other 
values, such as fruitfulness. Despite being frequently mentioned by both scientists and 
philosophers (e.g. Kuhn 1977; McMullin 1983; Douglas 2009), there is currently no careful 
explication of this value, and it remains unclear what it is that makes a theory fruitful, how 
we should make comparisons between the relative fruitfulness of competing theories, and 
when the relative fruitfulness of a theory is a good reason to accept the theory as true. 

In the second chapter of this dissertation I will propose an explication of the value 
of fruitfulness and will sketch a strategy for assessing and comparing the relative degree of 
fruitfulness of competing scientific theories and research programs. Specifically, in the 
second chapter, I will address these questions: 

 
What is the value of fruitfulness? How can we assess and compare the fruitfulness 
of alternative scientific theories and research programs? 
 

I will then apply my explication and strategy to assess the fruitfulness of a research program, 
namely Evolutionary Psychology, which I will present in detail in section 2.1 of this 
introduction. I will talk about the fruitfulness of research programs, but my results can also 
be applied to scientific paradigms, theories, and models. 

A further question concerns the desirability of certain values, namely the reasons 
why they constitute valuable features of scientific theories. As I have already mentioned, 
some philosophers of science argue that certain features of theories, such as fruitfulness, are 
desirable and relevant to the assessment of theories because they are indicative of the truth 
or empirical adequacy of theories. However, why is it so? In the third chapter, I will focus on 
the following question: 

 
In virtue of what can a value provide us with reasons to believe that a given theory 
is true or empirically adequate? 
 

The existing literature provides some answers to this question (e.g. Douglas 2009; Douglas 
2013). However, the analysis of a case study will show that, in order to understand the ground 
for the desirability of cognitive values, at least some contextual factors (i.e. aspects of the 
context in which a value is used to assess theories) should be always considered. I will then 
argue that an accurate account of the legitimate roles that values can play in science should 
take into account that the desirability of values in science is always context-dependent. 

At the beginning of this introduction, I described some of the research on female 
orgasm as an example of how social and cultural values can obstruct or limit an objective 
assessment of scientific theories. Social and cultural assumptions were among the factors 
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leading some evolutionists to prefer adaptationist theories of female orgasm, even though the 
available evidence did not show any apparent link between the trait and women’s 
reproductive success. In the fourth and fifth chapter of this thesis, I will present two studies 
aimed at helping us understand the roles that non-cognitive values play in different scientific 
contexts. 

In the fourth chapter, I will focus on theories of human mating within Evolutionary 
Psychology, and argue that non-cognitive values do not necessarily constitute a threat to the 
advancement of knowledge, but they can help reach an accurate assessment of theories. The 
chapter will revolve around the following question: 

 
What are the epistemic benefits provided by non-cognitive values in the assessment 
of scientific theories? 

 
To address this question, I will examine the influence of feminist values on Sexual Strategies 
Theory (Buss & Schmitt 1993). This case study shows that feminist values can foster the 
attainment of knowledge in several ways, such as by helping scientists to reveal when biases 
and assumptions are obstructing an accurate understanding of phenomena (cf., Fehr 2012). 

In the fifth chapter, I will examine how non-cognitive values influence lay people’s 
assessment of scientific hypotheses in cases of uncertainty. Uncertainty may be due to various 
reasons, such as the unavailability of unambiguous results or disagreement among scientists 
on the reliability of scientific methodologies. In these cases, scientists may wrongly assess 
scientific hypotheses (e.g. accepting a hypothesis that should be rejected). Mistakes can have 
consequences that can be morally or economically undesirable and non-cognitive values, 
some philosophers argue, provide the standards to evaluate and compare these possible 
consequences (e.g. Rudner 1953; Douglas 2000). 

However, little is known on how - specifically - non-cognitive values influence this 
evaluation. The following question will be the focus of the chapter: 

 
What is the influence of non-cognitive values on people’s scientific reasoning in 
cases of uncertainty? 

 
To answer the question, I will present and discuss the results of an empirical study I carried 
out with the aim of clarifying the role of political values and personal features (e.g. sex and 
race) in reasoning about situations of uncertainty in science. 

The central questions of this dissertation will then be addressed by employing two 
main methods, namely the analysis of a case study (Evolutionary Psychology) and the 
experimental method (a survey). I will present these methods in the final pages of this 
introduction. Before doing so, in the next sections I will discuss the Science & Values debate, 
which constitutes the basis of the arguments developed in the next chapters. 
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1. Values in science 

Social and cultural assumptions about female and male sexuality were among the factors that 
led some scientists to prefer theories explaining female orgasm as an adaptation in spite of 
the little evidence supporting this view. Philosophers of science have traditionally argued 
that, in order to avoid cases like this one, the assessment and comparison of theories should 
be a value-free enterprise, in particular, it should be free from the influence of non-cognitive 
values (e.g. Haack 1993). The idea that science should be kept free from the influence of non-
cognitive values is commonly referred to as the value-free ideal of science (e.g. Reiss & 
Sprenger 2017).2 

The ideal concerns the roles of non-cognitive values in some specific stages of 
research, namely the assessment and comparison of scientific theories. This means that the 
influence of non-cognitive values on other stages of research, such as the choice of research 
questions and methodologies, is seen as indisputable and unproblematic. For instance, 
cultural and social values may inspire and motivate scientists to focus on questions 
concerning the adaptive origin of female orgasm. Ethical values may be relevant in 
methodological decisions. Because of ethical concerns, scientists may decide to avoid some 
methods to collect data on female orgasm if these can threaten the dignity and health of the 
women involved in the studies. The influence of non-cognitive values on these stages of 
research is not seen as a threat to the epistemic authority of science.3 

I have presented the value-free ideal as an ideal limiting and disciplining the 
influence of non-cognitive values on science. However, there are various versions of the 
value-free ideal and one of them concerns both cognitive and non-cognitive values. 

Richard Jeffrey (1956) has defended this version of the value-free ideal and argued 
that, when comparing rival hypotheses, scientists make no value judgments. When 
comparing rival hypotheses, scientists just assign probabilities to hypotheses on the basis of 
the available evidence (Jeffrey 1956, 237). Isaac Levi (1960) has argued in favour of this 
version of the value-free ideal by pointing out that a scientist, when committing herself to 
scientific research, also commits herself to certain standards of inference, which guide 
scientific reasoning (e.g. establishing levels of statistical significance) and have been decided 
by the scientific community. The scientist is “obligated to accept the validity of certain types 

 
2 The literature provides various versions of the value-free ideal in which non-cognitive values have 
different levels of importance (see for instance Dorato 2004). For an articulated explication of the value-
free ideal see Lacey 1999, who sees the value-free ideal as composed by three main claims concerning 
the impartiality, neutrality, and autonomy of science from non-cognitive values. 
3  The role of non-cognitive values in these stages has recently started to attract more attention. Kevin 
Elliott and Daniel McKaughan have argued that, by influencing the choices of projects and questions, 
the development of theories, and the collection of data, non-cognitive values end up significantly 
affecting the assessment and comparison of theories (Elliott & McKaughan 2009). 
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of inference and to deny the validity of others” because of these standards of inference (Levi 
1960, 356). According to Levi, this means that when accepting or rejecting hypotheses, 
scientists do not make any value judgments. Rather, they simply apply standards of inference 
on which the scientific community has agreed. 

Currently, few philosophers support this version of the value-free ideal. Several 
studies in history, sociology, and psychology of science have emphasized how value 
judgments are intrinsically embedded in scientific practice (e.g. Ruse 1999; see also Norton, 
unpublished) and it is then descriptively inaccurate to claim they do not have any role in 
scientific reasoning. 

The current debate focuses on the version of the value-free ideal limiting the roles 
of non-cognitive values. In this view, scientists make value judgments. Specifically, they 
make value judgments involving cognitive values when assessing and comparing rival 
scientific theories. However, non-cognitive values are excluded from having any legitimate, 
beneficial role in the assessment of scientific theories (e.g. McMullin 1983; Haack 1993) 
since they are irrelevant to the assessment of theories. Non-cognitive values, advocates of 
the value-free ideal argue, are unrelated to the truth or empirical adequacy of theories, and 
this means that they cannot provide any relevant information to assess the truth or empirical 
adequacy of theories. When they influence the assessment of theories, non-cognitive values 
would then have detrimental effects on science, misleading or undermining the reliability of 
scientific reasoning. Susan Haack (1993) supports this version of the value-free ideal and 
emphasizes how the influence of non-cognitive values on the assessment of theories may 
have epistemically and socially undesirable consequences like dogmatism. Impeding the 
influence of non-cognitive values on theory choice, then, is “a matter, epistemologically, of 
the integrity of inquiry and, politically, of freedom of thought” (Haack 1993, 38). 

The value-free ideal is an attractive ideal. It provides us with a clear image of science 
and it specifies how science should be like if it is to provide us with an objective, 
epistemically authoritative understanding of the natural world. Moreover, it protects 
scientific practice from the influence of economic, social, and political interests, that may 
undermine human beings' freedom of thought. 

However, as the arguments developed in this dissertation will show, the value-free 
ideal of science fails to account for some important, beneficial roles that values play in 
science. Two dimensions of my analysis should be clear. First, my analysis makes a 
descriptive claim. The value-free ideal of science provides an inaccurate portrayal of 
scientific reasoning, as Chapters 4 and 5 will demonstrate. Second, in my analysis I make a 
normative claim: the value-free ideal does not constitute a desirable ideal. Both cognitive and 
non-cognitive values constitute essential and often beneficial aspects of science, and 
eliminating them in all cases means removing important factors operating in scientific 
research. 

In the next section, I will present some of the existing arguments defending the 
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legitimate, beneficial roles that values play in scientific research and in particular in the 
assessment of scientific theories. 
 
1.1 Cognitive values 

Some philosophers of science argue that certain features of scientific theories, such as 
simplicity and external consistency, are valuable because it is epistemically desirable, for 
scientific theories, to satisfy them (McMullin 1983, 5). Specifically, they are valuable 
because indicative of the truth or empirical adequacy of scientific theories. 

Philosophers argue that these features, or cognitive values, play a fundamental role 
in science.4 For instance, Thomas Kuhn states that “abandoning them would be abandoning 
science altogether” (Kuhn 1993, 331-2) and Larry Laudan that “we cannot conceive of a 
functioning science without them” (Laudan 2004, 19). Cognitive values would then play a 
fundamental role in the assessment of scientific theories, constituting “the shared basis for 
theory choice” (Kuhn 1977, 357). In particular, they would help scientists in cases of 
underdetermination, in which scientists have competing theories that are empirically 
equivalent to each other (i.e. they are all compatible with the available evidence) but are 
incompatible with each other, namely they account for the data in hand in conflicting ways. 
In these cases, cognitive values provide reasons to prefer one theory over its alternatives. 

Kuhn explains this point in his paper “Objectivity, Value Judgment, and Theory 
Choice”. In this paper, he draws one of the first lists of cognitive values (Kuhn 1977, 322), 
which includes accuracy, consistency, scope, simplicity, and fruitfulness. He argues that, 
when assessing alternative theories, accuracy is usually taken as the most fundamental value. 
This is because the value of accuracy concerns the agreement between the theory and “the 
results of existing experiments and observations” (Kuhn 1977, 321), and this is taken as an 
essential virtue of scientific theories. However, he argues that considering accuracy may be 
insufficient to understand which of two rival scientific theories should be preferred. Other 
factors may be considered in order to decide which theory should be accepted. To illustrate 
this point, Kuhn uses the example of Copernicus' and Ptolemy's models of the universe: 

 
“Copernicus's system [...] was not more accurate than Ptolemy's until drastically 
revised by Kepler more than sixty years after Copernicus's death. If Kepler or 
someone else had not found other reasons to choose heliocentric astronomy, those 
improvements in accuracy would never have been made, and Copernicus's work 
might have been forgotten. More typically, of course, accuracy does permit 

 
4 Various labels have been used to refer to these features. For instance, they are called ‘theoretical 
virtues’ in van Fraassen 1980 and McMullin 2008, while Longino 2008 uses the term ‘heuristics’. Kuhn 
(1977) initiated the use of calling these features values, and this is now the common practice in the 
literature (e.g. Rolin 1998; Douglas 2000; Douglas 2009; Steel 2010; Rooney 2017; see also Norton, 
unpublished). 
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discriminations, but not the sort that leads regularly to unequivocal choice.” (Kuhn 
1977, 323) 

 
The “other reasons” were provided by some cognitive values. For instance, Kuhn points out 
that simplicity favoured Copernicus' over Ptolemy's model. Specifically, Copernicus' model 
required a simpler mathematical apparatus, since it assigned just one orbit for each planet, 
compared to Ptolemy's one, which assigned two (Kuhn 1977, 324). Kuhn argues that these 
considerations about simplicity, among others, played a fundamental role in the comparison 
of the two models. Indeed, he claims that a long look at the history of science reveals these 
considerations were “vitally important to the choices made by both Kepler and Galileo and 
thus essential to the ultimate triumph of Copernicanism” (Kuhn 1977, 324; see also Norton, 
unpublished). 

Philosophers have suggested various lists of cognitive values. In table 1, I provide 
an overview of some of these lists. It is interesting to notice that, despite having different 
ideas on the aims of science, philosophers agree on the importance of the very same values 
in the assessment of scientific theories. Indeed, most of the lists significantly overlap. 

For instance, McMullin and Kuhn suggest almost identical lists, but while McMullin 
endorses scientific realism (roughly speaking, he believes science's aim is providing true 
theories and science is able to do so), Kuhn does not. This difference is mirrored in what 
these values are indicative of in McMullin's and Kuhn's accounts. While for McMullin 
features as fruitfulness and consistency are truth-indicative features of theories, i.e., 
informative over the truth value of theories, Kuhn argues these values indicate the ability of 
a theory to solve puzzles. 

 
 

Kuhn 1977 Accuracy, consistency, scope, simplicity, fruitfulness. 

McMullin 1983 Predictive accuracy, internal consistency, external 
consistency, unifying power, simplicity, fruitfulness. 

Longino 1995 Empirical adequacy, novelty, ontological heterogeneity, 
complexity and mutuality of interactions, application to 
human needs, diffusion of power. 

Douglas 2009 Predictive competence, internal consistency, simplicity, 
explanatory power, scope, external consistency, 
predictive precision, fruitfulness. 

                                                                                                            Table 1. Lists of values. 
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The list suggested by Helen Longino, instead, considerably differs from the others 

(Longino 1995; Longino 2008). In her list, Longino includes values clashing with the 
traditional ones (e.g. novelty vs. external consistency, ontological heterogeneity vs. 
simplicity). The only exception is empirical adequacy, which figures in the traditional as well 
as the alternative list. While the traditional lists include external consistency, which 
recommends preferring theory consistent with the background theories over the alternatives 
that are in contrast with them, Longino's list includes the value of novelty, which, as Longino 
understands it, pushes towards contrast. According to Longino, the theories proposing novel 
frameworks of understanding that contrast with the background theories should be preferred 
over the ones consistent with the background theories. Longino includes these alternative 
values in her list because these values, in some circumstances, may perform better in 
promoting the attainment of knowledge than the traditional ones (Longino 1995, 385).5 
Feminist research in primatology is a case in point. Feminist primatologists have preferred 
to formulate and work with theories proposing a novel framework of understanding to the 
ones consistent with the background theories. This, Longino argues, has led to a better 
understanding of primates' behaviours. Specifically, by contrasting the traditional view in 
which the male primate was seen as the representative entity of the members of the primates' 
community, feminist researchers were able to achieve a better understanding of the actual 
differences among the members of primates' communities (Longino 2008, 70). 

Longino’s analysis reveals how different contexts may make different values 
desirable and able to guide scientists towards the attainment of knowledge. I take up and 
develop this insight throughout my thesis. 

All in all, despite some disagreement on what a list of values should include, 
philosophers of science agree that certain features of theories play an important role in the 
assessment of scientific theories. In the next subsection, I will present some of the 
argumentative strategies used by philosophers to clarify the desirability of cognitive values 
in science. 
 
1.2 The desirability of cognitive values 

One of the first strategies philosophers of science have used to clarify the desirability of 
cognitive values and their importance for theory appraisal is a historical one. McMullin 
adopts this strategy and claims that history of science shows that “the assessment of theories 
involves value-judgments in an essential way” (McMullin 1983, 14): 

 

 
5 Paul Feyerabend makes similar remarks when claiming that the traditional values may impede the 
production of knowledge and that allowing alternative criteria to guide theory choice may enhance 
scientific progress (Feyerabend 1975, 15). 
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“The characteristic values guiding theory-choice are firmly rooted in the complex 
learning experience which is the history of science; this is their primary 
justification and it is an adequate one.” (McMullin 1983, 21) 

 
According to McMullin, history of science shows that scientists do use values for assessing 
and comparing scientific theories and that using these values to assess and compare theories 
have enhanced the attainment of scientific knowledge. Certain values are desirable, then, 
because they are truth indicative: they have been successful in helping scientists to choose 
true theories and reject the false alternatives. The fact that they have been “epistemically 
successful” in the history of science would demonstrate their status of epistemically desirable 
features of scientific theories (see also Rolin 1998). 

The historical argument challenges the value-free ideal presented in the previous 
section, by showing that scientists make value judgments and that these value judgments are 
not epistemically deleterious to science. Several studies have discussed the importance of 
values in specific episodes of the history of science. For instance, Michael Ruse has analysed 
the development of evolutionary theory in the history of science and argued that “epistemic 
norms play a major role in the structure of evolutionary theorizing” (Ruse 1999, 237). Some 
studies report the explicit appeal of scientists to specific values (e.g. Zahar 1973 on the 
importance Einstein ascribed to simplicity and coherence in the assessment of theories), 
whereas others, when scientists’ appeal to values is not so explicit, engage in an interpretative 
activity (see for instance Nolan 1997 on the role of ontological parsimony in the work of 
Wolfgang Pauli and Enrico Fermi).6 

Besides appealing to the history of science to argue for the desirability of cognitive 
values, some philosophers have tried to clarify the specific reasons for the desirability of each 
value (e.g. Douglas 2009; Douglas 2013). Two main reasons have been suggested: 

   (a) A value is desirable because it is truth indicative. 

   (b) A value is desirable because of pragmatic reasons. 

To refer to these two kinds of values, from now on, I will use the notation suggested in 
Laudan (2004). I will call epistemic values those values that are desirable because truth 
indicative and cognitive value those values that are desirable because of pragmatic reasons. 
When not specified otherwise, I will use ‘cognitive values’ to refer to both epistemic and 
cognitive values (e.g. the discussion in Chapter 4). 

Being truth indicative means being informative over the truth value of theories. If a 

 
6 The interpretative activity has also produced some disagreement among philosophers. In some cases, 
philosophers disagree on which specific value has played a central role in a certain episode from the 
history of science. See Margaret Morrison (2000) and Samuel Schindler (2014) as an example of 
disagreement over the importance of the value of unification in the development and success of the 
Glashow-Weinberg-Salam model of electroweak interactions. 
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theory satisfies this value, such a theory is probably true or approximately true. Truth-
indicative values, then, are desirable because they help scientists detect true or approximately 
true theories among competing theories. Predictive accuracy, namely the degree of agreement 
between the predictions scientists draw from a theory and what scientists actually observe in 
the world, is usually listed among the truth-indicative values. For McMullin, all the values 
included in his list are truth-indicative values (see table 1). In his view, values such as 
fruitfulness and scope “promote the truth-like character of science” and “we have reason to 
believe will, if pursued, help toward the attainment of [...] knowledge” (McMullin 1983, 18). 
As mentioned in the previous section, McMullin endorses a realist view of science. However, 
it should be noted that no commitment to scientific realism is necessarily involved here. As 
Daniel Steel explains, epistemic values may indicate that the theory is able to provide true 
predictions about observables (Steel 2010, 18), which is coherent with certain kinds of 
scientific antirealism, such as constructive empiricism (see van Fraassen 1980). 

Pragmatic reasons constitute another source for  the desirability values in science. 
There are at least two (partially overlapping) categories of pragmatic reasons grounding the 
desirability of a value. First, values may be desirable because they provide some scientific 
pragmatic benefits. For instance, when talking about the desirability of simplicity, Heather 
Douglas argues that “simpler claims are easier to follow through to their implications” 
(Douglas 2013, 800). The desirability of simplicity is then attributable to the pragmatic 
benefit of making the scientific work easier. This means that certain values may be desirable 
since they “help one think through the evidential and inferential aspects of one's theories and 
data” (Douglas 2009, 93). 

Second, the desirability of a value can be explained in terms of personal or social 
pragmatic benefits. A value may be desirable because it enhances the reputation of scientists 
or it facilitates meeting some societal needs. For instance, Kuhn explains the desirability of 
fruitfulness by referring to the reputation of scientists. He construes fruitfulness as the power 
to produce new research findings and claims that one of the reasons of its desirability is that 
it enables scientists to achieve rewards and popularity in a certain field: 

 
“a scientist choosing between two theories ordinarily knows that his decision will 
have a bearing on his subsequent research career. Of course he is especially attracted 
by a theory that promises the concrete successes for which scientists are ordinarily 
rewarded.” (Kuhn 1977, 322) 
 

Moreover, Longino has analysed the desirability in terms of the social benefits provided by 
the alternative values she suggests (see table 1 in the previous section). Values as novelty and 
ontological heterogeneity were found desirable by researchers because able to serve feminist 
goals (Longino 2008, 77). That is, they contributed to dismantle stereotypes about gender, 
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and to detect sexist bias in scientific theories (Longino 1995, 391).7 
The two kinds of reasons explaining the desirability of values are not mutually 

exclusive. A value may be desirable because it is truth indicative and because of some 
pragmatic reason. For instance, external consistency (i.e. the absence of contradictions 
between the theory under scrutiny and other scientific theories) may be desirable because 
truth indicative. If we are confident that the other theories are true, then the consistency of 
our theory with other theories can be an indicator that the theory is probably true or at least 
not obviously false. However, the desirability of external consistency may involve pragmatic 
reasons as well, such as economic reasons. The value of external consistency may be 
desirable because theories satisfying this value would make it easy for scientists to receive 
funds for their research and to reach support and a broad consensus in the scientific 
community. 

The third chapter of this dissertation will be dedicated to exploring what it is that 
makes values desirable features of scientific theories. Specifically, I will analyse the role of 
contextual factors in making some values desirable for epistemic reasons. Let's now turn to 
the literature on the importance of non-cognitive values in science. 
 
1.3 Non-Cognitive Values 

Non-cognitive values constitute a heterogeneous group.8 In this group, philosophers include 
all the “extra-scientific” values, such as moral, social, religious, political, aesthetic, and 
economic values. Claiming that these values are extra-scientific does not mean these values 
are (all) unrelated to science.9 These values are seen as extra-scientific since they are not 
related to the scientific goals of research, such as providing an objective account of the world. 
However, the distinction among kinds of values is far from being a trivial matter. It is not 
clear whether it is possible to provide a clear demarcation between epistemic, cognitive, and 
non-cognitive values (Rooney 1992; Rooney 2017; Steel 2010). This issue will be analysed 
in section 1.5 of this chapter. 

As discussed in the first pages on this introduction, advocates of the value-free ideal 
argue that the influence of non-cognitive values on the assessment and comparison of 
scientific theories has always deleterious effects. In particular, it would have epistemically 
undesirable consequences (compromising science’s ability to provide an objective 
understanding of the world) as well as socially undesirable consequences (threatening 
freedom of thought) (Haack 1993; Dorato 2004). 

 
7 Longino also discusses how the influence of extra-scientific interests on the desirability of cognitive 
values may compromise scientific practice (Longino 1995, 393). 
8 As for cognitive values, philosophers have used different labels to refer to this kind of values, such as 
non-epistemic (e.g. Rooney 1992) and contextual values (Longino 1990). 
9 Some non-cognitive values can even be developed in academic contexts. For instance, aesthetic and 
political values can be the product of research in aesthetics, political studies, and ethics. 
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Feminist philosophers have been among the most vocal scholars highlighting the 
deleterious effects of non-cognitive values on science. Their criticism has focused on the 
influence of sexist, androcentric, racist, and ethnocentric values on science (e.g. Anderson 
2004). For instance, some feminist philosophers have pointed out how research in biology 
and primatology has been guided by sexist and androcentric values (e.g. Biology and Gender 
Group Study 1988; see also Chapter 4 of this dissertation) and how these values have 
obstructed efforts to understand various phenomena (e.g. fertilization, roles of female 
primates in primate communities). However, some feminist researchers have also pointed out 
that the research informed by feminist values has performed better than the one influenced 
by androcentric assumptions in terms of scientific standards, such as empirical accuracy (e.g. 
Richardson 2008). The research conducted by scientists explicitly committed to feminist 
values, feminists argues, has been able to provide us with a better understanding of biological 
phenomena. 

However, feminist values are as “extra-scientific” as sexist and androcentric values 
are (Antony 1993). They all belong to the group of non-cognitive values that are supposed to 
be unrelated to the scientific goals of research. To explain this asymmetry in the effects of 
different kinds of values on science, i.e., to explain why some non-cognitive values are 
beneficial to science whereas others undermine its epistemic authority, philosophers of 
science have suggested various strategies (e.g. Hicks 2014; Psillos 2015; Goldenberg 2015; 
Brigandt 2015). The fourth chapter will address this issue by analysing the epistemically 
beneficial roles that feminist values have played in the development and critique of theories 
of human mating in Evolutionary Psychology. 

A large and growing body of literature has defended the legitimate, beneficial roles 
that non-cognitive values can play in the assessment of theories (e.g. Brown 2013). 
Moreover, some philosophers have suggested ideals that may replace the value-free ideal of 
science, such as the social management ideal of science (Longino 2002) and the ideal of 
socially responsible science (Kourany 2010). It is beyond the scope of this dissertation to 
present and review all the arguments and ideals suggested. However, I will present three main 
claims that underlie these arguments, namely a descriptive claim, an epistemic claim, and a 
social claim. These claims will be relevant to the discussion of non-cognitive values I will 
develop in the fourth and fifth chapters of this dissertation. 

 
1.4 Non-cognitive values and theory appraisal: the descriptive, the epistemic, 
and the social 
The first claim made by the arguments defending non-cognitive values is a descriptive one: 
a long look at scientific practice reveals that non-cognitive values constitute an important 
component of scientific reasoning and the assessment and comparison of scientific theories. 
Philosophers argue there should be little doubt that this is so. Research in philosophy, 
sociology, and history of science has shown that “the work of even the greatest scientists [...] 



Introduction

15 
 

has been shaped by social values” (Kourany 2010, 55). 
Value-free ideal advocates do not reject this descriptive claim. Both advocates and 

critics of the value-free ideal recognize that history of science shows that non-cognitive 
values exert an influence on scientists’ decisions of accepting or rejecting theories and 
hypotheses. However, they disagree on what history of science teaches us about the influence 
of non-cognitive values on science. Advocates of the value-free ideal argue that the history 
of science reveals that non-cognitive values obstruct the epistemic aims of scientific research 
by leading to a partial and inaccurate understanding of phenomena. In contrast, according to 
the critics of the value-free ideal, instead, the history of science shows that non-cognitive 
values can have a positive influence on science, by providing epistemic and/or social benefits. 
These points will be explored in the next paragraphs, when I will present the epistemic claim 
and the social claim. Before doing that, let’s have a closer look at one of the ways in which 
non-cognitive values influence scientific research, namely the role that non-cognitive values 
play in evidential reasoning, as presented in Longino (1990). 

Longino argues that non-cognitive values (or contextual values, as she calls them, 
Longino 1990, 4) are involved in the way evidential reasoning works (Longino 1990, 43). 
The reason is that there is no direct relation between states of affairs and hypotheses: the 
same data on certain phenomena can support alternative hypotheses explaining those 
phenomena. States of affairs “do not carry labels indicating that for which they are evidence 
or for which they can be taken as evidence” (Longino 1990, 40). Longino argues that the 
background assumptions endorsed by scientists, such as metaphysical beliefs and social, 
ethical, and political values, bridge the gap between data and hypotheses. Whether the 
available data are taken as evidence of a specific hypothesis is dependent on the background 
assumptions endorsed in the context in which data are considered (Longino 1990, 43). For 
instance, whether data on modalities of orgasm among women are taken as evidence for an 
adaptationist theory of female orgasm may depend on the beliefs and assumptions endorsed 
by scientists on how female sexuality should be like. 

According to Longino, background assumptions are required “to demonstrate the 
evidential import of a set of data to a hypothesis” (Longino 1990, 59). Evidential reasoning, 
then, reveals that background assumptions play a fundamental role in science: without them 
no relation between evidence and hypotheses can be determined. However, although non-
cognitive values are involved in how evidential reasoning works, it may be argued that their 
influence is detrimental to the epistemic authority of science. In other words, it may be argued 
that, granted, non-cognitive values are involved in evidential reasoning, but we should try to 
limit their influence. This leads us to introduce the epistemic claim. 

The epistemic claim is that non-cognitive values should not always be excluded 
from having an influence on the assessment of theories because in certain circumstances they 
may provide epistemic benefits. In other words, non-cognitive values are not necessarily an 
obstacle to the attainment of knowledge. Rather, they can foster it. 
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For instance, Longino argues that the fact that non-cognitive values influence 
evidential reasoning does not mean that their influence should be always minimized. More 
precisely, the epistemic authority of science is not preserved by eliminating non-cognitive 
values from science, but through a social process of criticism in which the influence of non-
cognitive values on science is socially disciplined. According to Longino, scientific 
knowledge is “produced collectively through the clashing and meshing of a variety of points 
of view” (Longino 1990, 69). Intersubjective criticism among scientists and communities is 
what makes achieving an accurate understanding of the empirical world possible (Longino 
1990, 71). Indeed, according to Longino the background assumptions endorsed by scientists 
can be articulated, clarified, and - if necessary - criticized. Moreover, Longino argues that 
scientific communities should involve individuals and groups with heterogeneous 
assumptions, beliefs, and values, which would foster an epistemically successful 
intersubjective criticism. 

I will discuss the epistemic benefits of non-cognitive values in the fourth chapter, 
where I will analyse the influence of feminist values on research on human mating. Let’s 
now consider the last claim. 

The third claim is a social claim: the assessment and comparison of theories has a 
socially and ethically relevant dimension in which non-cognitive values can play a legitimate 
role. Specifically, some philosophers argue that there are decisions in science for which the 
scientific method cannot provide an answer (Hempel 1965, 86). Providing an answer to these 
questions should involve non-cognitive values. 

This is the case of the assessment of theories done in the face of uncertainty. 
Uncertainty may be due to the lack of relevant evidence, mixed results or disagreement over 
scientific methodologies. Because of uncertainty, scientists may make mistakes. For instance, 
they may mistakenly accept a false hypothesis or reject a true hypothesis. Philosophers of 
science call the chance of making mistakes when assessing hypotheses in the face of 
uncertainty inductive risk. There is the inductive risk that future evidence will reveal that the 
present assessment is mistaken (Hempel 1965). 

Mistaken decisions may have various consequences, which may be undesirable for 
social, economic, and moral reasons. To illustrate, consider the female orgasm debate. 
Accepting the hypothesis that female orgasm is an adaptation, when this is actually false, 
may have socially relevant consequences. For example, low women’s orgasmic capacity in 
intercourse may be seen as dysfunctional, which will have consequences for “how women’s 
sexuality is socially and personally perceived” (Lloyd 2005, 19). 

The level of confidence requested for accepting (or rejecting) a scientific hypothesis 
“depend[s] on how serious a mistake would be” (Rudner 1953, 3) and the seriousness of the 
mistake and its consequences depends on social, economic, and moral standards. Deciding 
how strong the evidence has to be in order to accept (or reject) a hypothesis involves then 
weighing the possible social, economic, and moral consequences of a mistaken assessment. 
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The idea, then, is that when moral or social consequences are involved, non-
cognitive values are required in scientists’ and policy makers’ decisions, they are needed for 
good scientific reasoning (Douglas 2000, 565). However, non-cognitive values do not 
determine whether a hypothesis is true. Advocates of the argument from inductive risk argue 
that values and evidence play different roles in the assessment of scientific hypotheses: non-
cognitive values do not constitute evidence and their importance in the assessment of 
hypotheses is secondary to the importance of evidence (Douglas 2009, 87). The role of non-
cognitive values is limited to assisting scientists when considering and weighing the possible 
consequences of errors, helping to find the most acceptable course of action (for their moral, 
social or economic standards) in cases of uncertainty. 

The argument from inductive risk does not concern the assessment of hypotheses 
only. Inductive risk permeates various stages of scientific research. Scientists may make 
mistakes when choosing methodologies, gathering and characterizing data, and interpreting 
evidence, and these decisions may have consequences that may be more or less desirable for 
our moral, social or economic standards (Douglas 2000, 565). Thus, non-cognitive values 
play an important role at all these stages. 

Inductive risk and the role of non-cognitive values in reasoning involving 
uncertainty will be explored in the fifth chapter of this dissertation. However, it should be 
noted that there is disagreement on whether the argument from inductive risk can actually 
show that non-cognitive values play a legitimate, beneficial role in science. For instance, 
McMullin claims that considering the ethical implications of the assessment of hypotheses 
does not belong to scientists' job (McMullin 1983). When scientists accept a hypothesis, he 
argues, they do so because it is “the best-supported of the alternatives available or […] 
offering the most fruitful research program” (McMullin 1983, 8), i.e., they evaluate the 
likelihood or fruitfulness of the hypothesis. Considering the possible consequences of an 
error does not belong to the scientific method and scientists are not “called upon to make 
[ethical] value judgments” (McMullin 1983, 8; see also Jeffrey 1956, Levi 1960). 

In a similar vein, John Norton has argued, paraphrasing the title of Richard Rudner's 
paper on inductive risk “The scientists qua scientists make value judgments”, that scientists 
qua scientists do not make ethical judgments. Rather, scientists qua members of society make 
value judgments. However, these criticisms seem to ignore the moral responsibilities of 
scientists. Are scientists allowed to ignore the possible ethical and social consequences of 
their decisions and ignore the fact that science is done in a social context? 

The argument from inductive risk will be explored in the fifth chapter, in which I 
will present an experimental study examining the importance of non-cognitive values in the 
assessment of cases of inductive risk. Before presenting the methods used in this dissertation, 
a final remark on the distinction of values and terminology I use. 
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1.5 The epistemic-cognitive/non-cognitive distinction and terminology in the 
Science & Values debate 
The epistemic/cognitive-non-cognitive distinction is not widely accepted among 
philosophers of science. It has been criticized as vague and problematic. Indeed, it is not clear 
what should count as an epistemic/cognitive value and what should be seen as a non-cognitive 
value. For instance, what should be included in the group of epistemic and cognitive values 
(i.e. the values related to the scientific goals of science or enhancing the attainment of 
knowledge)? 

Phyllis Rooney has argued that philosophers significantly disagree on this issue, 
suggesting lists including different values. She mentions Kuhn's and McMullin's lists of 
values (see table 1) and the list of values suggested in Longino 1990 (which includes truth, 
accuracy, simplicity, predictability, and breadth; Longino 1990, 4). It is interesting to notice 
that while Rooney argues that these lists differ considerably, I have claimed that they 
significantly overlap (with the exception of the list suggested in Longino 1995; see section 2 
of this introduction). The values of accuracy in Kuhn 1977, predictive accuracy in McMullin 
1982 and accuracy in Longino 1990 seem to refer to similar features of scientific theories. 
Moreover, all these lists include values concerning the simplicity of theories and the breath 
of theories (e.g. scope and unifying power in Kuhn 1977 and McMullin 1983). So, it is not 
obviously true that, as Rooney suggests, there is disagreement about what values are possibly 
relevant in science. 

Moreover, Rooney criticizes the cognitive/non-cognitive distinction by pointing out 
that some values commonly understood as non-cognitive values, in certain contexts, may 
promote the attainment of knowledge (as it was also pointed out in the epistemic claim 
introduced in the previous section). For instance, she mentions the epistemically beneficial 
influence of theological beliefs on Newton's work in celestial mechanics (Rooney 1992, 16; 
see also McMullin 1983, 19-20).10 If religious beliefs and values can help us attain knowledge 
of the natural world, why should they be excluded from the group of epistemic and cognitive 
values? 

Rooney concludes there is no clear borderline between cognitive and non-cognitive 
values and the distinction should be abandoned. The distinction is not useful to understand 
how science works in the social context (Rooney 1992, 13) and to account for the actual 
development of science (Rooney 1992, 17). She then suggests to replace the distinction with 
a continuum scale that could account for the different degrees in which the values commonly 
understood as epistemic, cognitive, and non-cognitive can enhance the attainment of 
knowledge. The epistemic importance of values, Rooney argues, may be subjected to 
renegotiation depending on the specific aims of the context in which the values are employed 

 
10 A further example of values traditionally construed as non-cognitive but having an epistemic role are 
aesthetic values (see Ivanova 2017). 
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(Rooney 1992, 21; see also Rooney 2017). 
The cognitive role that some non-cognitive values may have in certain contexts will 

be addressed in the fourth chapter of this dissertation. Before going further with presenting 
the methods used to explore the questions addressed in this dissertation, a final remark on the 
terminology used in the Science & Values literature. 

I have adopted the term ‘value’ to refer to the desirable features of scientific theories. 
As mentioned, different terms have been adopted, but using the term ‘value’ is the common 
practice in the philosophical literature (e.g. Kuhn 1977; McMullin 1983; Douglas 2013). 
However, this terminological choice has been criticized. 

For instance, Norton has argued that the term “value” does not capture what features 
like simplicity and fruitfulness really are (Norton, unpublished). He argues that, since values 
are “commonly understood to be things that we esteem in their own right” (unpublished, 2), 
values should generally be understood as ends. But, according to Norton, features such as 
simplicity and fruitfulness are not scientific ends, but means to pursue some scientific goal. 
Specifically, they are means to achieve the end of getting closer to truth (Norton unpublished, 
14). Calling them values is a mistaken terminological choice that may lead to 
misunderstandings of what these features really are and of their actual role in scientific 
practice. 

When Norton claims that values are “commonly understood to be things that we 
esteem in their own right,” he does not specify whether he refers to folks’ ordinary 
understanding of values or to some technical meaning employed by value theorists. 
Depending on which context he refers to, his criticism may be justified or not. Indeed, it is 
not true that values are understood as ends if we consider Ethics. Ethicists talk about values 
in terms of intrinsic and extrinsic values. While something has intrinsic value if it is valuable 
in its own right (the notion of values Norton seems to refer to), having extrinsic value means 
being valuable because of external factors. Specifically, what has extrinsic value is valuable 
because of its relation to something else which is valuable. For instance, hedonists think that 
while the only thing with intrinsic value is pleasure, the things leading to the attainment of 
pleasure have extrinsic value. The value of the things leading to the attainment of pleasure is 
then subordinate and parasitic on the value of pleasure (Harman 2000, 137). 

Although simplicity and fruitfulness may be not valuable per se, as Norton argues, 
and should be construed as a means to reach some important goals (e.g. the attainment of 
knowledge), the term “value” can still be used to refer to them. Indeed, features as simplicity 
and fruitfulness may be seen as having extrinsic value. In particular, these features may be 
seen as having a specific kind of extrinsic value, namely instrumental value, which means 
being valuable because helping to reach other goods we find valuable (Driver 2006, 8). 
Simplicity and fruitfulness, then, would be valuable because instrumentally helpful to reach 
other values, such as accuracy. 

Critics may argue that the term ‘value’, when used in the everyday context, does not 
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include the notion of instrumental value, and that, when we talk about values, we talk about 
things having value in their own right. Critics may conclude, then, that the term value should 
not be used to talk about features of scientific theories relevant to the assessment of theories. 
It is beyond the scope of this dissertation understanding how the term value is used in 
everyday context. However, it is not clear why we should take the everyday context and 
natural language as the context relevant to establish the appropriate terminology in the 
Science & Values debate. Moreover, the terminology and concepts developed in Ethics can 
be useful to explore the nature and importance of values in science. Indeed, the notions of 
intrinsic, extrinsic, and instrumental values may constitute useful tools to understand the 
relations between cognitive values and their roles in theory choice (see for example the 
analysis developed in Steel 2010). 

In the final pages of this introduction, I will present the methods used in my analysis 
of the importance of epistemic, cognitive, and non-cognitive values in science. 
 
 

2. Methods 
Appealing to case studies, namely episodes of the history of science or current scientific 
practice, is the main method used by philosophers to discuss the roles of values in science. 
For instance, Elisabeth Anderson has used a case study from research on divorce to examine 
how non-cognitive values may guide scientific research, e.g. by determining the way the 
object of inquiry is conceived and what conclusions are drawn from the evidence collected 
(Anderson 2004, 13-18). Daniel Nolan has analysed the role of quantitative parsimony in the 
work of Wolfgang Pauli and Enrico Fermi that led to the discovery of the neutrino (Nolan 
1997), and argued that the preference for quantitatively parsimonious hypotheses have helped 
scientists to “move closer to the truth” (Nolan 1997, 342). Using this approach, philosophers 
have been able to reveal that (epistemic/cognitive/non-cognitive) values influence science 
and to point out that their influence has been (epistemically or socially) beneficial or 
detrimental to science. 

In this dissertation, I make use of a case study to explore the roles of epistemic, 
cognitive, and non-cognitive values in science, namely the research on the evolutionary 
origins of human psychology. Various approaches to the study of the evolution of human 
psychology have been developed. These approaches may differ in the methodologies used 
and the theoretical tenets accepted (see Scher and Raucher 2003 for an overview of the 
different approaches). The case study presented in this dissertation focuses on a specific line 
of research. Various labels have been used to refer to this school, such as “inclusive fitness 
psychology” (Caporael 2001) and “narrow evolutionary psychology” (Scher & Raucher 
2003). I will follow the notation used in Buller (2005), namely Evolutionary Psychology with 
capital letters. Some of its most prominent researchers are Leda Cosmides and John Tooby, 
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who work at and have founded the Center for Evolutionary Psychology at the University of 
California, and David Buss, who leads and has founded the Buss Lab at the University of 
Texas. 

I have used this case study for answering three of the questions explored in this 
dissertation. In the second chapter, Evolutionary Psychology is used to understand how 
fruitfulness can be explicated and evaluated. In the third chapter, I analyse a theory developed 
in this research program, namely the Evolutionary Theory of Stalking (Duntley & Buss 
2012), to understand the reasons of the desirability of some values (explanatory power, 
external consistency, and fruitfulness) and whether contextual factors may have a role in 
determining their desirability. Moreover, in the fourth chapter I analyse how non-cognitive 
values have influenced research in Evolutionary Psychology. Specifically, I analyse the 
influence of feminist values on the accounts of human mating suggested by Evolutionary 
Psychologists. 

The second method I have adopted is the experimental method. In the fifth chapter, 
I will present and discuss the results of a survey aimed at exploring the role of non-cognitive 
values in cases of inductive risk. The experimental method has been only rarely used in the 
Science & Values debate, but it has recently started attracting more attention as a valuable 
method to clarify what the roles that values play and should play in science are. 

I will present the two methods in the following sections. I will first present the 
fundamental assumptions of Evolutionary Psychology and I will then present the importance 
of experimental methods for the Science & Values debate. 
 
2.1 Case Study: Evolutionary Psychology 

John Tooby and Leda Cosmides have provided a list of the theoretical tenets of Evolutionary 
Psychology (Tooby & Cosmides 2005, 16-18). Here are the tenets as summarized in Downes 
2018: 

1. The brain is a computer designed by natural selection to extract information from 
the environment. 

2. Individual human behaviour is generated by this evolved computer in response to 
information it extracts from the environment. Understanding behaviour requires 
articulating the cognitive programs that generate the behaviour. 

3. The cognitive programs of the human brain are adaptations. They exist because 
they produced behaviour in our ancestors that enabled them to survive and 
reproduce. 

4. The cognitive programs of the human brain may not be adaptive now; they were 
adaptive in ancestral environments. 

5. Natural selection ensures that the brain is composed of many different special 
purpose programs and not a domain general architecture. 

6. Describing the evolved computational architecture of our brains allows a 
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systematic understanding of cultural and social phenomena. 

To begin, two main points should be noted. First, according to Evolutionary Psychologists, 
the great majority of the psychological mechanisms human beings currently possess are traits 
that have been selected over the course of human evolution (tenets 3 and 4), specifically in 
the environment of evolutionary adaptedness (EEA). EEA is “not a place or a habitat, or even 
a time period... [but] a statistical composite of the adaptation-relevant properties of the 
ancestral environments encountered by members of ancestral populations, weighted by their 
frequency and fitness-consequences” (Tooby & Cosmides 1990, 386–7). Despite claiming 
that EEA is not a place or era, Evolutionary Psychologists usually refer to the era of 
Pleistocene (a period of time approximately from 1.8 million to 10,000 years ago) as the 
period in which human beings have evolved the psychological traits we can observe today. 

Second, Evolutionary Psychologists think human psychological mechanisms solve 
specific adaptive problems, i.e., specific problems of survival or reproduction (tenet 5). Each 
psychological trait evolved by human beings has a specific function, i.e., it is dedicated to 
solve a certain type of adaptive problem. This means that many of the psychological traits of 
human beings are explained by Evolutionary Psychologists as adaptations: 

“characteristic c is an adaptation for doing task t in a population if and only if 
members of the population now have c because, ancestrally, there was selection for 
having c and c conferred a fitness advantage because it performed task t.” (Sober 
2000, 85) 

 
where by “fitness advantage” is meant success in spreading one's own genes. However, traits 
can be explained by appealing to the various products of natural selection. For instance, traits 
can the explained as exaptations, which are traits that were selected to solve an adaptive 
problem but have been later co-opted to serve another role (Lloyd 2015; see also Gould & 
Vbra 1982). Moreover, traits can be explained as by-products, namely “characteristics that 
do not solve adaptive problems and do not have functional design; they are “carried along 
with characteristics that do have functional design because they happen to be coupled with 
those adaptations” (Buss 1999/2008, 39). 

Evolutionary Psychologists are interested in understanding the evolutionary history 
of psychological traits. This means that psychological mechanisms may be explained as 
adaptations, exaptations or by-products. However, the method used by Evolutionary 
Psychologists to study psychological traits is based on the assumption that traits are 
adaptations. That is, they apply what in the literature is called methodological adaptationism 
(which played a role in the female orgasm research presented in the first pages of this 
introduction), which can be explained as follows: 
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“the best way for scientists to approach biological systems is to look for features of 
adaptation and good design. Adaptation is a good “organizing concept” for 
evolutionary research.” (Godfrey-Smith 2001, 337) 

 
Looking for adaptations, then, is the best heuristic to extend our body of knowledge on the 
evolutionary origin of human psychology. On the basis of this methodological assumption, 
Evolutionary Psychologists use two main strategies to formulate hypotheses concerning the 
evolutionary history of a trait. First, they consider a known trait of human psychology and 
suggest an evolutionary hypothesis explaining why that specific trait was selected, i.e., what 
was the function solved by that trait in EEA (reverse engineering). Second, they hypothesize 
a problem faced by our ancestors in EEA and argue that a certain trait was evolved to solve 
that specific problem (adaptive thinking). These strategies, or heuristics, will be analysed in 
detail in the second chapter on the value of fruitfulness. 

Evolutionary Psychologists argue they do not endorse other kinds of adaptationism. 
For instance, they would not endorse empirical adaptationism, namely the idea that natural 
selection has caused most – if not all – of the biological and psychological traits of human 
beings. Empirical adaptationism is then a claim about the actual composition of the world: 
adaptations are the primary, omnipresent component of the biological world. In this view, 
while natural selection has a tremendous causal importance in evolution, other evolutionary 
factors have a limited role (Godfrey-Smith 2001, 336). Natural selection's activity would then 
meet few constraints, and factors as developmental and environmental constraints would not 
seriously inhibit the production of optimal traits. 

Moreover, Evolutionary Psychology would not be committed to explanatory 
adaptationism either, according to which explaining the biological world by appealing to 
natural selection is “the core intellectual mission of evolutionary theory” (Godfrey-Smith 
2001, 336). In other words, explanatory adaptationism ascribes different levels of importance 
to different kinds of evolutionary explanations. In particular, it attributes primary importance 
to explanations in terms of adaptation. Such a preference for these explanations is a matter 
of aesthetic: explanations in terms of adaptations have a special, privileged status because, in 
this view, they are more interesting and fascinating than non-adaptationist ones. 

Evolutionary Psychology has been the target of many criticisms. For instance, its 
approach has been criticized as strongly committed to empirical adaptationism. Evolutionary 
Psychologists, in fact, make claims that call into question the idea that Evolutionary 
Psychology is only committed to the methodological version of adaptationism. For instance, 
Buss writes: 

 
“all sexual psychological mechanisms owe their existence to evolution by 
selection” ... “evolution by selection is the only causal process powerful enough to 
produce complex organic mechanisms, including sexual mechanisms.” (Buss 1998, 
23) 
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Robert Richardson (2007) has argued that Evolutionary Psychologists claim that they 
acknowledge the limits of natural selection and know that adaptations are not optimally 
designed (see for instance Buss et al. 1998, 539). However, their actual approach, Richardson 
argues, is not consistent with these modest claims and it would endorse a strongly 
adaptationist view involving both empirical and methodological adaptationism (Richardson 
2007, 59). The problem with such a strong adaptationist view is that it may make it difficult 
to recognize that some traits are not adaptations. This issue will be discussed in the second 
chapter. 

Some philosophers of science have also questioned the ability of Evolutionary 
Psychology to formulate good evolutionary hypotheses and gather evidence in support of 
them. As mentioned, one of the strategies used to formulate hypotheses is adaptive thinking, 
which involves hypothesizing a problem faced by our ancestors in EEA and arguing that a 
certain trait evolved to solve that specific problem. David Buller has argued that since we do 
not know the specific adaptive problems faced by our ancestors in EEA (Buller 2005, 94), 
Evolutionary Psychologists find themselves in the uncomfortable position of having little or 
no basis to formulate hypotheses about the specific traits evolved in human beings. 

Evolutionary Psychologists use various bodies of evidence as a basis for the 
formulation of evolutionary hypotheses, such as the knowledge we have on current hunter-
gatherer communities and on species related to ours, namely non-human primates. However, 
Buller argues these are unreliable sources of evidence. The current hunter-gatherer 
populations are taken as a source of evidence by Evolutionary Psychologists because our 
ancestors lived in hunter-gatherer communities. Hence, studying the adaptive problems faced 
by current hunter-gatherer populations could reveal the adaptive problems faced by our 
ancestors. However, Buller argues that “it is naive to think that the social lives of extant 
hunter-gatherer populations have not changed significantly in the last 10,000 years” (Buller 
2005, 95). The problems faced by current hunter-gatherer communities are not necessarily 
the same problems faced by our ancestors in EEA. 

There are also problems in using primates as source of evidence to formulate 
hypotheses. Buller argues that the most recent ancestor common to human beings and non-
human primates (namely chimpanzees) lived 5 to 7 millions of years ago, and from that point 
the two species may have diverged significantly (Buller 2005, 96). The adaptive problems 
faced by non-human primates may then be not representative of the problems faced by our 
ancestors in EEA. 

Critiques of Evolutionary Psychology have touched other points, such as the 
testability of the theories it proposes (Lewontin 1998; Richardson 2007) and the fact that 
research in Evolutionary Psychology would be influenced by sexist and androcentric 
assumptions (e.g. Lloyd 2003 on the evolutionary explanation of rape), problem that, as 
already mentioned, will be explored in the fourth chapter of this dissertation. These 



Introduction

25 
 

assumptions would undermine the ability of the program to provide an accurate 
understanding of the evolutionary history of human beings’ psychology. 

However, Evolutionary Psychology’s commitment to adaptationism and its ability 
to accurately formulate and test hypotheses on the evolutionary origin of psychological traits 
have also been defended by scientists as well as philosophers of science (e.g. Machery 2011; 
Lewis et al. 2017). For instance, Timothy Ketelaar and Bruce Ellis defend Evolutionary 
Psychology by recurring to the Lakatosian model of science (Ketelar & Ellis 2000). They do 
so by referring to Imre Lakatos’ idea of progressive research program, namely a program 
able to provide hypotheses and predictions that are corroborated by the evidence collected 
and able to digest anomalies (Lakatos 1970). By taking the theories on family violence, 
jealousy, and parental investment formulated by Evolutionary Psychologists as examples, 
Ketelaar and Ellis argue Evolutionary Psychology would be a progressive research program, 
providing novel hypotheses and predictions that have been successfully corroborated by 
evidence (Ketelaar & Ellis 2000, 13). 

Evolutionary Psychology constitutes an interesting case study for the Science & 
Values debate for various reasons. One is that there is disagreement over the scientific status 
of the field. Some argue Evolutionary Psychology is bad science, facing fundamental 
evidential problems and using an unreliable methodology (namely methodological 
adaptationism), while others have defended the field as a promising approach to the study of 
human psychology (e.g. Machery 2011). Analysing Evolutionary Psychology by using 
cognitive values can shed new light on this debate. In the second and third chapters of this 
dissertation, I will employ the values of fruitfulness, explanatory power, and external 
consistency to explore some of the issues introduced in this section. 

Moreover, Evolutionary Psychology constitutes an interesting case to study the 
influence of non-cognitive values on science. As mentioned, in the fourth chapter I will 
analyse the roles that feminist values played in the critique of the research program. However, 
Evolutionary Psychology is congenial to introduce a further issue concerning the influence 
of non-cognitive values on science, namely non-cognitive values’ impact on the public 
understanding of science. 

Evolutionary Psychologists have formulated evolutionary explanations for a wide 
array of phenomena, such as fears and phobias (e.g. Nesse 1990), homicidal fantasies (e.g. 
Duntley & Buss 1998), causes of divorce (e.g. Betzig 1989), poisonous animal aversion 
(Öhman et al. 2001), and disgust for certain food (Tybur et al. 2009). The research conducted 
on human mating has been particularly prolific. 

Evolutionary Psychologists have conducted studies on various traits related to the 
romantic and sexual life of human beings, such as studies on jealousy (e.g. Buss et al. 1990), 
sexual fantasies (e.g. Ellis & Symons 1990), and mate preferences (e.g. Singh 1993; 
Gangestad & Thornhill 1997). Many of these studies focus on understanding how women 
and men differ in their sexual behaviours. They show that women and men would differ in 
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the kinds of jealousy they experience (e.g. Buss et al. 1992), mates preferences (Buss et al. 
1990), and the kinds of relationships desired (e.g. Buss & Schmitt 1993). 

The studies on human sexual behaviours is the line of research that has attracted the 
most attention among the public, being the most discussed in mass media (Cassidy 2005). 
Cassidy 2005 has analysed the popularisation of the program in the UK in the 1990s and 
revealed that, in general, Evolutionary Psychologists’ research had a considerable press 
coverage, with both Evolutionary Psychologists engaging in the public debate and non-
experts writing about this research. Other fields did not receive the same attention. 

The popularity of Evolutionary Psychology’s studies on human sexual behaviours 
is not very surprising. These studies provide information useful for answering some questions 
that may be perceived as very important or fascinating by human beings, such as do men's 
and women's sexual lives differ in important respects? Do we have any chances to find a 
long-term committed partner? Are we evolutionary well-equipped to attract the persons we 
find interesting? Moreover, one of the reasons of this popularity may be that Evolutionary 
Psychology's findings easily fit with widespread stereotypes, such as the findings over the 
preference of men for younger women (Greenlees & McGrew 1994) and the preference of 
women for men with status and resources (Buss et al. 1990). In the fifth chapter, I present a 
study on the effects that non-cognitive values can have on public reception of scientific 
research. In particular, I will examine the relation between non-cognitive values, personal 
features, and people’s reactions to cases of scientific uncertainty. The next section will clarify 
the methods used to conduct this study. 
 
2.2 Experimental Philosophy 

The second strategy I have used in this dissertation is the experimental method. Experimental 
philosophy aims at exploring philosophical issues by means of experimental methods (e.g. 
surveys and linguistic studies) usually employed in psychology and social sciences. The idea 
is that empirical studies can be used to address philosophical questions (e.g. Knobe 2003; 
Machery et al. 2015). These methods, experimental philosophers argue, can provide 
philosophers with information that the traditional conceptual analysis cannot offer. For 
instance, they can provide information relevant to clarify the empirical premises of 
philosophical arguments and to reveal the influence of biases on philosophers’ intuitions 
about certain thought experiments (O’Neill & Machery 2004). 

To date, the Science & Values debate has been based on case studies and the use of 
experimental methods is still limited. For instance, Colombo and colleagues have focused on 
the moral offensiveness of scientific hypotheses (Colombo et al. 2016). Their results show 
that judgments about the moral value of scientific hypotheses can influence people’s 
explanatory judgments, namely whether hypotheses are seen as supported by evidence or not. 
Moreover, Steel and colleagues conducted a study on scientists’ attitudes towards non-
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cognitive values, aimed at understanding which roles, in scientists’ opinion, non-cognitive 
values have and should have in science (Steel et al. 2017). Scientists were asked questions 
concerning various issues, such as the nature of scientific enterprise (e.g. whether value-free 
science is possible), and the responsibility of scientists (e.g. whether researchers should 
engage in the promotion of social aims, such as public health) (Steel et al. 2017, 24). Their 
results reveal gender differences in scientists’ views about roles of values in science and that 
scientists do not “appear to favor the value-free ideal” (Steel et al. 2017, 25). 

The experimental method can provide information relevant to the Science & Values 
debate that cannot be gathered or easily gathered through the analysis of episodes of the 
history of science, such as information on the ideas scientists have on the roles of values in 
science and what they think about their moral and social responsibilities (Steel et al. 2017, 
26). The case study method has also been criticized as limited in its reliability and the 
conclusions it allows. The method would be unreliable since philosophers may choose cases 
from the history of science so as to fit their predetermined philosophical positions. The 
analysis would then be significantly biased. Moreover, the generalizability of the conclusions 
drawn from a case study may be limited. That is, what a case study shows, say, on the 
influence that values have in a specific episode of the history of science, is not necessarily 
representative of the influence that values - in general - have on science (Steel et al. 2017, 
23; see also Pitt 2001). 

However, also experimental methods face some problems. For instance, surveys has 
been criticized as of limited importance for the philosophical discussion because providing 
collections of “quick, unreflective judgments, which are not an appropriate source of 
evidence about concepts” (O’Neill & Machery 2004, ix). 

This dissertation will show that the Science & Values debate can benefit from the 
use of both methods, which are complementary in the type of information they provide. While 
I will use the case study method to understand how cognitive values can be applied in theory 
appraisal and the epistemic benefits that non-cognitive values can provide in science by 
appealing to examples from the history of science and current scientific practice, I will use 
the experimental method to understand how non-cognitive values can affect human 
psychology. 

In the fifth chapter, I will present a study aimed at clarifying the roles of non-
cognitive values in scenarios involving inductive risk. The philosophical literature has 
provided several case studies on the importance of non-cognitive values in cases of inductive 
risk (e.g. Douglas 2000; Staley 2017), but little attention has been paid to how people actually 
reason about uncertainty in science and possible errors. However, understanding the 
psychology of inductive risk has philosophical relevance. In particular, the results of the 
study will be used to explore questions over the value-free ideal and the role that citizens’ 
non-cognitive values can legitimately play in science, in the light of the recent calls made by 
institutions to encourage the engagement of citizens into science (Figueiredo Nascimento et 
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al. 2016; Funk et al. 2015) and the alignment of scientific research with the needs and values 
of citizens. 
 
 

3. Summary and final remarks 
In this introduction, I have specified the questions I address in this dissertation, their 
theoretical background, and the methods I use to explore these questions. 

The dissertation can be divided in two main parts. While the second and third 
chapters focus on questions concerning the role and importance of epistemic and cognitive 
values in science, the fourth and fifth aim at clarifying the roles of non-cognitive values in 
science. However, the chapters share an underlying aim, namely to show that the value-free 
ideal of science is not a desirable ideal. Epistemic and cognitive values constitute useful tools 
to assess and compare scientific theories and non-cognitive values may significantly promote 
the attainment of knowledge. Moreover, they aim at showing that the value-free ideal is not 
a realistic portrayal of science. As the studies presented in the fourth and fifth chapter reveal, 
non-cognitive values play a role in the history of science and constitute an important 
component of how people reason about uncertainty in science. 

In this dissertation I have used Evolutionary Psychology to understand the roles and 
importance of values in science. This means that the claims I make about epistemic, 
cognitive, and non-cognitive values might have limited scope, i.e., they might be non 
generalizable to other fields or research programs. However, this should not be seen as a 
problem, but a feature of my argument. After all, as I will argue in Chapter 3, any analysis of 
the roles and importance of values in science should be local. This is because the roles and 
importance of values can significantly vary across contexts and an accurate understanding of 
the roles of values should then take into account this variance. 
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Chapter 2 
 
What we (should) talk about 
when we talk about fruitfulness11 
 
 
 
 
 
 
1. Introduction 
There is not a general consensus about the definitions and roles of several cognitive values12 
included in the lists suggested by philosophers (e.g. Kuhn 1977; McMullin 1983; Douglas 
2000; see also section 1.1 of the introduction). While many papers have shed light on some 
of these values, such as simplicity (e.g. Forster & Sober 1994; Baker 2003), little attention 
has been paid to other values, such as fruitfulness. Few studies have addressed the explication 
of fruitfulness as a value relevant to assess and compare rival scientific theories or research 
programs. Much of the literature provides definitions that are too vague for providing 
strategies to assess the fruitfulness of theories and programs. A good illustration of this 
problem is Kuhn’s account of fruitfulness. Despite ascribing a prominent role to fruitfulness 
in theory choice, he spent very few words on it. When defining it, he just states that fruitful 
theories “disclose new phenomena or previously unnoted relationships among those already 
known” (Kuhn 1977, 322). Moreover, there is considerable disagreement over the 
importance of fruitfulness in theory assessment. While some philosophers argue that 
fruitfulness is a crucial value for the assessment of theories and programs (McMullin 1976; 
Kuhn 1977), others claim that it plays a secondary role in theory appraisal (Nolan 1999; 
Douglas 2009). For instance, Hugh Lacey (1999) argues that fruitfulness should not be 

 
11 This chapter is a revised version of Ivani (2019). 
12 If not specified otherwise, in this chapter I will use “cognitive values” to refer to both epistemic and 
cognitive values. 
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included in the list of values that are relevant for assessing theories and programs. According 
to Lacey, fruitfulness “pertains more to such stances as the provisional entrainment of 
theories rather than to their acceptance” (Lacey 1999, 60). Fruitfulness has also been 
criticized as having a noxious influence on science. Helen Longino (1995) criticizes the 
Kuhnian notion of fruitfulness because it focuses on the development of the content of 
theories in response to puzzles that have to be solved. Instead, the development of a program 
should be assessed as valuable, Longino argues, if it “can be used to improve living 
conditions in a way that reduces inequalities of power” (Longino 1995, 394).13 

Overall, despite being frequently mentioned by philosophers and scientists, how to 
understand fruitfulness remains obscure. A satisfactory explication should help articulate 
concrete strategies for assessing and comparing the fruitfulness of research programs and 
should then answer at least two questions: What is fruitfulness? What are reliable strategies 
for assessing and comparing the fruitfulness of rival research programs in science? The aims 
of this chapter are to provide an explication of fruitfulness and a strategy to assess it. 

Despite being vague, the literature on fruitfulness provides useful insights for 
developing an in-depth study. Many of the accounts suggested so far share the core idea that 
fruitfulness would concern the desirable development involving changes, extensions, and 
improvements of research programs’ content. In this view, fruitful programs can produce 
epistemic goods. I argue that in order to provide a satisfactory explication of fruitfulness, this 
core idea should be maintained and developed further. In particular, I suggest assessing 
fruitfulness by taking into account the set of tools that makes the development possible. This 
set is what scientists can employ for developing the content of the program. These are the 
tools for formulating and testing hypotheses, such as experiments and methods to analyse 
data. I argue that focusing on two of these tools, namely the research questions and discovery 
heuristics, provides us with a concrete, simple strategy for evaluating and comparing the 
fruitfulness of research programs. Considering research questions and discovery heuristics 
constitutes a novel approach to fruitfulness. To date, the literature has failed to recognize 
these factors as key elements for the assessment of fruitfulness. 

This chapter is structured as follows. In the second section, I consider the literature 
on fruitfulness and I illustrate the aforementioned core idea as presented by Thomas Kuhn, 
Ernan McMullin, Daniel Nolan, and Samuel Schindler. Furthermore, I outline my approach 
to assess fruitfulness, which is focused on research questions and discovery heuristics. In the 
third section, I introduce a case study, namely the adaptationist program in Evolutionary 
Psychology. This case study shows how considering questions and heuristics can clarify and 
simplify the assessment of fruitfulness of research programs. A remark on the terminology I 
use: talking about ‘research programs’ recalls Imre Lakatos’ philosophy. However, I am not 

 
13 Longino also suggests replacing fruitfulness with two alternative values, namely applicability to 
current human needs and diffusion of power (Longino 1995, 389; see also section 1.1 of Chapter 1). 
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committed to the specific aspects of the Lakatosian notion of research program, such as hard-
core and protective belt (see for instance Lakatos 1970). I construe a research program as a 
set of theories that share some fundamental assumptions and methodologies. In the fourth 
section, I draw conclusions. 
 
 

2. What is fruitfulness? 
Scientists frequently refer to fruitfulness as an important feature of research programs. Max 
Planck talks about the fruitfulness of explaining entropy by referring to the probability 
calculus in physics (Planck 1915, 35). Henri Poincarè praises the fruitfulness of mathematical 
reasoning (Poincarè 1905, xix). The Evolutionary Psychologist David Buss stresses how 
research on sex differences has become more fruitful by focusing on (internal) psychological 
mechanisms rather than on (external) manifest behaviours (Buss 1998, 22). In particular, 
Buss claims that this shift was fruitful because it led to the formulation of several hypotheses 
and the discovery of many sexual differences. Stephen Gould, instead, criticizes evolutionary 
psychology as fruitless. He claims: “evolutionary psychology could, in my view, become a 
fruitful science by replacing its current penchant for narrow, and often barren, speculation 
with respect for the pluralistic range of available alternatives” (Gould 1997). There are many 
similar examples that could be cited. 

However, the pervasiveness of fruitfulness in scientific papers is not mirrored in the 
philosophical literature. Relatively little attention has been paid to explicating fruitfulness 
and its role in theory appraisal. One of the consequences of the lack of a clear explication is 
that fruitfulness can be virtually ascribed to many different programs, even rival ones. The 
fact that we can ascribe fruitfulness to rival programs does not constitute a problem. Indeed, 
two rival programs can be both fruitful, just as they can be both simple or internally 
consistent. However, the problem with fruitfulness is that it can be easily ascribed to many 
programs because its definition is loose and no clear strategy for assessing it is provided.14 

As the above examples of Buss and Gould show, scientists may radically disagree whether a 
program is fruitful or not. This may depend on the divergent ideas that scientists entertain 
about the merits of a research program. However, in the next sections I argue that such 
disputes may be fostered by a vague definition of fruitfulness and that it is possible to shed 
light on them by appealing to a clear account of fruitfulness. 

In the following pages, I explicate a notion of fruitfulness understood as a capacity 
to develop of programs. However, before doing that, in the next subsection I discuss the 
accounts suggested by Thomas Kuhn, Ernan McMullin, Daniel Nolan, and Samuel Schindler. 

 
14 This problem affects many values. As mentioned in the introduction, several papers discuss how to 
best define simplicity (e.g. Forster & Sober 1994; Baker 2003). It is beyond the scope of this chapter to 
address the problems arising from the vague definitions of other values. 
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While Kuhn and McMullin provide two of the earliest attempts to explicate fruitfulness, the 
accounts of Nolan and Schindler are two of the rare recent analyses of fruitfulness. 

 
2.1 Fruitfulness as desirable development of programs 

Thomas Kuhn includes fruitfulness in his pioneering list of values (1977). Although he claims 
that fruitfulness is “of special importance to actual scientific decisions” (Kuhn 1977, 322), 
he spent very few words on this value. Nonetheless, from the little he says, it is clear that he 
construes fruitful programs as producing new research findings and disclosing “new 
phenomena or previously unnoted relationships among those already known” (ibid.). In 
particular, fruitful programs produce new findings and discoveries that help to reach solutions 
to research puzzles. For instance, Kuhn claims that the adoption of mechanico-corpuscular 
explanations in different programs made them fruitful since it led to the solutions of 
“problems that had defied generally accepted solution and suggesting others to replace them” 
(Kuhn 1962, 104). 

Fruitfulness plays a crucial role in the Kuhnian picture of theory choice, influencing 
scientists’ decision leading to transitions from old paradigms to new paradigms.15 Paradigms 
are, in Kuhn’s view, puzzle-solving exemplars, determining the rules for solving puzzles and 
what counts as an acceptable solution (Kuhn 1962, 38). When a paradigm and its rules 
persistently fail to solve puzzles, other paradigms and new rules emerge and scientists 
become interested in these other programs. Hence, the power of solving puzzles, i.e. the 
fruitfulness of programs, is one of the main reasons that convince scientists to work with a 
paradigm. 

Kuhn’s ideas have influenced other philosophers’ understanding of fruitfulness. For 
instance, Ernan McMullin elaborates the idea of fruitfulness as the power of programs to 
develop and solve puzzles and anomalies. Indeed, in his view “a fertile theory is one with the 
capacity to grow and change” (McMullin 1979, 60) by finding solutions to puzzles and 
anomalies.16 Such a capacity is a diachronic virtue of programs, i.e., it manifests itself over 
the course of time (McMullin 2009, 505). To account for this time-dependent aspect, 
McMullin proposes two kinds of fruitfulness, namely proven fertility and untested fertility. 
While proven fertility is past oriented and it concerns the past success of a program in 
growing and changing, untested fertility is future oriented and refers to the potential ability 
to develop in the future (McMullin 1976, 400). McMullin does not ascribe equal importance 
to the two kinds of fruitfulness. Indeed, he argues that while proven fertility is a truth-

 
15 While Kuhn mentions theories and paradigms in his analysis of fruitfulness, I talk about programs. 
Although these are not synonyms, their differences do not constitute a problem for my analysis of 
fruitfulness. 
16 McMullin employs the term “fertility” to refer to the virtue discussed in this chapter. In the literature, 
philosophers also use “fecundity” (Quine 1955) and “boldness” (Colyvan 1999). 



What we (should) talk about when we talk about fruitfulness

33 
 

indicative feature of programs, untested fertility is not and, because of this, focuses his 
analysis on proven fertility.17 

McMullin explicates fruitfulness as follows: 
 
“The [fruitful] theory proves able to make novel predictions that were not part of the 
set of original explananda. More important, the theory proves to have the 
imaginative resources, functioning here rather as a metaphor might in literature, to 
enable anomalies to be overcome and new and powerful extensions to be made. Here 
it is the long term proven ability of the theory or research program to generate fruitful 
additions and modifications that has to be taken into account.” (McMullin 1983, 16) 

 
In this view, fruitful programs have the adequate instruments to promote the flowering of 
new ideas and extensions. They stimulate the creative imagination of scientists to modify the 
content of programs in desirable ways (McMullin 1979, 60). As Robert Segall explains, 
according to McMullin fruitful programs possess metaphorical suggestiveness: just like good 
metaphors, fruitful programs suggest creative ideas to improve our understanding or 
knowledge of the world (Segall 2009, 58). However, being fruitful does not mean 
encouraging mere change. A type of change, McMullin argues, is of special importance. He 
suggests focusing on the modifications of a program occurring when it has to deal with 
anomalies, which he calls non-ad hoc accommodations. These modifications are valuable 
since they involve adjustments that do not modify the fundamental ideas of the program 
(McMullin 1985, 264). By way of illustration, McMullin discusses the discovery of the 
electron spin in the Bohr model. Scientists were not able to explain some anomalies, i.e., the 
reaction of hydrogen to a strong magnetic field. Then, such anomalies were successfully 
accommodated by postulating electron spin. McMullin claims: 
 

“Electron spin was not part of the original Bohr model. Its omission was not a formal 
idealization, strictly speaking, because there was no reason to suppose the electron 
would possess spin. 'Has the electron spin?' was a question that simply had not been 
asked, and that could not be answered within the original model. But it was a 
question that at some point could easily enough suggest a fruitful line to follow.” 
(McMullin 1985, 263–4) 

 
For McMullin, this accommodation was inspired by the theory itself and it harmoniously 
fitted with the program in its original formulation. The intrinsic creative suggestiveness of 
the program produced this adjustment. This ability to suggest modifications, McMullin 
argues, is a truth-indicative virtue of programs, i.e., it reveals that the content of the program 
is true or approximately true. That is, the ability of a program to survive to anomalies by 

 
17 The focus on proven fertility was dictated by McMullin’s purpose of employing fruitfulness to defend 
scientific realism (McMullin 1976). 
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means of changes that extend and improve its content reveals that the program gets something 
right about the real structure of the world.18 

Daniel Nolan has criticized McMullin’s account of fruitfulness. Specifically, he 
claims that proven fertility can be reduced to other values and untested fertility’s importance 
is parasitic on the importance of other values. Indeed, a program has proven fertility if it is 
able to confirm itself through changes and this, Nolan argues, is a facet of the value of novel 
confirmation (Nolan 1999, 271). On the other hand, he construes untested fertility as the 
chance that a future version of a program will perform better in fulfilling some virtues than 
its current version, such as strength and predictive power (Nolan 1999, 271). Still, despite 
being a dismissive, reductionist account, Nolan’s portrayal shares the core idea of fruitfulness 
as the power of programs to develop with Kuhn and McMullin’ accounts. Kuhn and 
McMullin construe fruitfulness as an ability of programs to develop by finding solutions to 
puzzles and anomalies. Nolan’s account, instead, focuses on the desirable development 
involved in novel confirmation and fulfilling certain virtues in the future. More recently, 
McMullin’s analysis of fruitfulness has been criticized by Samuel Schindler (2017). In 
particular, Schindler argues that the discovery of the electron spin is not a genuine case of 
non-ad hoc accommodation (Schindler 2017, 168). Although Schindler criticizes this 
historical case study, he claims that McMullin’s notion of fruitfulness should be developed 
further. In particular, the relation between fruitfulness and non-ad hocness should be studied 
since, Schindlers argues, non-ad hocness clearly is an important virtue of programs 
(Schindler 2017, 170). Nolan and Schindler provide the most recent accounts of fruitfulness. 
Although many recent studies have analysed the role of values in scientific practice (e.g. 
Douglas 2009; Steel 2010), they have largely ignored the literature on fruitfulness. In the 
next section, I develop the core idea of these accounts to provide an explication of fruitfulness 
and a strategy to assess programs. 
 
2.2 Developing the notion of fruitfulness 

Let’s define fruitfulness as an ability of research programs to develop. A program develops 
when it enhances our knowledge or understanding of the world. In particular, fruitful 
programs develop by producing epistemic goods, such as novel hypotheses. Now, how can 
we assess this capacity to be productive? What are the relevant aspects for evaluating the 
productivity of programs? To answer these questions, I suggest focusing on the set of tools 
of research programs. This is what the researchers can use to extend and improve the content 
of a research program. Not any extension of the content counts as an improvement. For 

 
18 Recently, Schindler (2017) has pointed out that the non-ad hoc modifications analysed by McMullin 
are akin to Imre Lakatos’ positive heuristic (Lakatos 1970). They both involve adjustments that do not 
seriously alter what Lakatos calls the “hard core” of the program, but they are able to extend its content. 
Schindler calls these modifications “de-idealisations of the theory” (Schindler 2017, 156). 
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instance, making the content broader by formulating many implausible hypotheses does not 
make the program developing. The quality of the hypotheses generated should also be 
considered. Specifically, I suggest analysing two tools that scientists employ to extend 
programs’ content, namely research questions and discovery heuristics. These components 
are used to organize and plan research and to formulate novel hypotheses. They guide and 
constrain – together with other components – the development of research programs. Both 
the kinds of questions and heuristics and the ways in which they are employed are relevant 
factors to analyse for assessing the fruitfulness of programs. 

Consider research questions first. Several studies have explored the importance of 
questions in the process of extending our knowledge (e.g. van Fraassen 1980; Mason 2002). 
For instance, some philosophers suggest understanding science as a question-answering 
process (Hintikka 1981). The questions we ask show what we find worthy of being 
investigated or what we think as a useful starting point for extending our knowledge. 
Examples of research questions are: 

(a) What is the evolutionary function of jealousy for human beings? 

(b) Is there a link between flu vaccines and miscarriage? 

Now, why are research questions particularly relevant for assessing the fruitfulness of 
research programs? 

Research questions constitute the starting point of the enquiry and, as Sven 
Lundstedt points out, “initial scientific questions, like first impressions, carry a great deal of 
weight in shaping the direction of a system of thought” (Lundstedt 1968, 229). The research 
questions posed and the answers that they allow as appropriate significantly affect the 
development of research programs: questions can either promote or compromise the 
fruitfulness of programs. 

Research questions have an important role in determining the methods used to 
conduct the research, which sizes of samples are legitimate, and what counts as relevant data 
(Mason 2002, 19).19 The choice of research questions depends on several factors, such as the 
background assumptions endorsed by the scientists or the scientific community. These 
assumptions can be of different sorts, e.g. moral, political, and methodological, and their 
importance can vary across contexts. For instance, question (b) may be the result of some 
moral assumptions, such as the idea that protecting human health is a moral duty and our 
research should then be focused on preventing damages caused by medicines. Such a moral 
concern may play little or no role in determining the question over the function of jealousy. 

Analysing research questions can provide us with relevant information about the 
research conducted. Specifically, research questions have at least three dimensions that can 

 
19 See Bryman (2007) for a critique of the idea of research questions as fundamental factors for research 
design. 
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be explored. First, examining a research question makes it possible to understand the focus 
of the research, i.e., the portion of the world that scientists want to investigate. Question (a) 
makes clear that human beings and their psychological traits are the phenomena on which 
the research primarily focuses. Second, research questions show the aims of the study. For 
instance, question (b) makes clear that the goal of such an investigation is gaining knowledge 
on the possible harms caused by some vaccines. Finally, by analysing research questions we 
can understand the orientation of the enquiry. Namely, research questions provide the 
direction of the investigation, i.e., the track along which the research can develop. Questions 
guide the choice of methodologies for formulating and testing hypotheses: the 
appropriateness of a method depends on the chances that such a method has of answering the 
question. Indeed, when it comes to answering a research question, some methods are 
appropriate, some others are not. To illustrate, let’s consider question (a). The aim of the 
study is investigating the function of jealousy and surveys and cross-cultural studies 
constitute – among others – appropriate methods for finding an answer. On the other hand, it 
is unlikely that using a cloud chamber helps to find an answer to this question. 

In addition to constraining the choice of methods, research questions determine what 
a legitimate answer is. Here is where the relation between research questions and fruitfulness 
becomes clear. Not any sort of answer is good as a reply to a question. For instance, the 
answer “Jealousy is one of the causes of many stalking cases” to the question “What is the 
function of jealousy in evolution?” does not constitute a proper answer. That answer fails to 
address the specific aim of the question, namely clarifying the evolutionary history of 
jealousy. However, there is more to be discussed about the pertinence of answers. In a recent 
paper, Elisabeth Lloyd clarifies this point. She claims that “asking different questions makes 
contrasting classes of answers legitimate” and “each question carries with it an appropriate 
class of possible answers unique to it, and distinct from other contrasting classes of answers” 
(Lloyd 2015, 346). This means that research questions make some specific answers 
appropriate and some others irrelevant. As a consequence, while some answers are 
considered and analysed, others are ignored. This may negatively affect the development of 
research programs. Indeed, as Lloyd argues, a problematic use of research questions “can 
lead us to miss what’s really going on, therefore to scientific failure” (Lloyd 2015, 346). By 
excluding some answers, questions can constrain research and have an impact on the effective 
development of research programs. I argue that some questions may perform better than 
others when it comes to making a program fruitful. In the next section, a case study illustrates 
how the choice of research questions and the specific way in which they are used may either 
undermine or stimulate the development of programs. 

Besides research questions, a good assessment of the fruitfulness of research 
programs should consider a further component of their set of tools, namely the discovery 
heuristics. These are the strategies used to formulate novel hypotheses. Heuristics guide, 
constrain, and help scientists’ imagination in the exploration of phenomena. They are not 
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perfectly reliable strategies affording scientists good hypotheses in any context. However, 
they are taken as useful techniques to approach the world (Wimsatt 2007, 76). Assessing the 
discovery heuristics of a program, then, means evaluating its ability to produce epistemic 
goods. 

What are the discovery heuristics that can make a program fruitful? Fruitful 
programs use reliable heuristics. That is, the pattern suggested by the heuristics for 
formulating hypotheses is rigorous, i.e., it does not involve defective reasoning. Reliable 
heuristics allow scientists to formulate well-designed hypotheses. This does not mean that 
reliable heuristics only produce hypotheses that turn out to be true. Rather, well-designed 
hypotheses are testable hypotheses that have good chances to be true. Moreover, it should be 
noted that heuristics producing many novel hypotheses do not necessarily make a program 
fruitful. Proliferation of hypotheses is not a mark of fruitfulness. Rather, it may indicate the 
sloppiness of programs. The strategy for evaluating fruitfulness suggested in this chapter 
makes it possible to distinguish between fruitful programs and “creative-but-stagnating” 
programs. It permits to draw a distinction between virtuous programs, whose content grows 
and improves over time, and vicious programs, whose content may grow by producing many 
hypotheses, but does not improve, i.e., programs that do not extend our understanding of the 
world. As mentioned, proliferation of hypotheses does not necessarily constitute desirable 
development. This point will be discussed in detail in the next section. 

To summarize, in this section I have presented the main accounts of fruitfulness and 
I have introduced my explication of fruitfulness and a strategy to assess programs. In the next 
pages, I provide an example unveiling the efficacy of this strategy. 
 
 

3. Fruitfulness at work: A case study 
The adaptationist program is the leading research program in evolutionary psychology. It is 
led by the Santa Barbara School, which involves David Buss, John Tooby, Leda Cosmides, 
and many others. As I have mentioned in the introduction of this dissertation, in order to 
distinguish this program from other programs, I refer to this approach by using David Buller’s 
notation (2005) “Evolutionary Psychology” with capital letters.20 Evolutionary Psychology 
is committed to methodological adaptationism (see section 2.1 of Chapter 1), which is the 
idea that looking for adaptations is the most efficient strategy to extend our body of 
knowledge. Methodological adaptationism does not necessarily involve the assumption that 
adaptation is the most widespread product of evolution. In other words, adaptationist 

 
20 Machery and Clark Barrett (2006) argue that any distinction made between the projects conducted 
in evolutionary psychology is problematic because they often share methodologies and topics. It is 
beyond the scope of this chapter to discuss this issue. However, the research discussed in this chapter 
is the one committed to methodological adaptationism. 
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programs are not necessarily committed to empirical adaptationism, i.e., the idea that natural 
selection has caused most – if not all – of the psychological traits. In this view, adaptations 
are the primary, omnipresent component of the biological world (Godfrey-Smith 2001, 336; 
see also section 2.1 of Chapter 1). Methodological adaptationism, instead, does not tell 
anything about the actual composition of the biological world. Its focus is the best way to 
explore it. Starting out the research by focusing on adaptations is, according to 
methodological adaptationists, the most effective and reliable approach to understand the 
evolutionary origin of traits, regardless of the actual amount of adaptations.21 As Tooby and 
Cosmides explain, methodological adaptationism is essential to Evolutionary Psychology: 

 
“if one is interested in uncovering intelligible organization in our species-typical 
psychological architecture, discovering and describing its adaptations is the place to 
begin.” (Tooby & Cosmides 1992, 55) 

 
Adaptationist psychologists have proposed plenty of hypotheses to explain a wide 

range of traits. They often stress the productivity of their approach. The praise of 
adaptationism’s ability to account for previously ignored phenomena and make discoveries 
is a leitmotif found in many papers (e.g. Lewis et al. 2017; Buss & Schmitt 2011). For 
instance, Stephen Pinker claims that “in the study of humans, there are major spheres of 
human experience – beauty, motherhood, kinship, morality, cooperation, sexuality, violence 
– in which evolutionary psychology provides the only coherent theory” (Pinker 2002, 135). 
Buss and Reeve mention this exceptional virtue of their approach: 

 
“By any reasonable standard, evolutionary psychology has discovered an impressive 
array of empirically documented phenomena that were not discovered by prior 
mainstream nonevolutionary psychologists.” (Buss & Reeve 2003, 849) 

 
To prove that, Buss and Reeve provide a long list of phenomena explained by Evolutionary 
Psychology, such as desire for sexual variety, stepchild abuse, and causes of divorce (Buss 
& Reeve 2003, 850). 

Prima facie, Evolutionary Psychology seems to be an extremely fruitful research 
program. It is able to develop its content by suggesting many hypotheses that improve our 
understanding of the evolutionary origin of psychological traits. Evolutionary Psychology is 
portrayed as a constant blooming of new hypotheses and methodological adaptationism looks 
like an exceptionally fruitful strategy. Psychologists claim that their approach is so fruitful 
because it constitutes the most reliable and non-arbitrary way to classify and understand 

 
21 Methodological adaptationism comes both in a strong and a weak form. While strong methodological 
adaptationism sees the adaptationist strategy as the only successful approach for understanding 
evolution, weak methodological adaptationism pictures it as just one of the successful strategies (see 
Lewens 2009, 169). 
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phenomena (Buss 1995, 6). Moreover, they argue that alternative approaches to the 
adaptationist program do not equal such a great triumph in extending our knowledge. In their 
view, this program has clearly shown its complete dominance in developing evolutionary 
psychology (Buss & Reeve 2003, 852). 

Evolutionary Psychology has also been criticized because of its astonishing 
productivity. Many scholars challenge the overuse and soundness of adaptationist 
explanations (e.g. Richardson 2007). In their view, such a large amount of hypotheses would 
be a sign of the unreliability and sloppiness of methodological adaptationism. 

So, is Evolutionary Psychology fruitful? How can we deal with this criticism? Let’s 
assess Evolutionary Psychology’s fruitfulness by analysing its research questions and 
discovery heuristics. 
 
3.1 Research questions in Evolutionary Psychology 

What are the research questions guiding Evolutionary Psychology? Buss provides us with an 
answer. The questions are: 

 
“What is the nature of the psychological mechanisms that evolution by selection 
has fashioned? Why do these mechanisms exist in the form that they do – what 
adaptive problems did they arise to solve, or what are their functions?” (Buss 1995, 
5) 

 
The reference to natural selection and function makes it clear that these are adaptationist 
questions, which can be exemplified by the following question: 

(AQ) What is the function of trait T? 

Asking about the function of a trait means enquiring its evolutionary function. The question, 
then, revolves around adaptations. Following the aforementioned three dimensions of 
research questions, namely focus, aim, and orientation, it is possible to clarify some aspects 
of this question. The focus of the adaptationist question are biological traits. Its aim, then, is 
gaining knowledge on the evolutionary origin of these traits. Specifically, the question 
addresses the role of natural selection in the development of traits. Finally, the orientation of 
this question is adaptationist, i.e., the starting point is assuming that the trait studied is an 
adaptation. 

Psychologists see asking this question as the most helpful procedure to advance our 
understanding of the role of evolution on psychological mechanisms. If the adaptationist 
question was not being used, many discoveries would not be possible (Cosmides & Tooby 
1994, 43). However, in a recent paper Elisabeth Lloyd has criticized the use of adaptationist 
questions. She argues that such questions impoverish the quality of research in evolutionary 
biology and psychology. In her view, the adaptationist questions as used in Evolutionary 
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Psychology only admit adaptive answers, namely answers involving functions and 
adaptations (Table 2). 

This means that this strategy rules out other possible answers, i.e., answers involving 
non-adaptive forces. Indeed, Lloyd claims that Evolutionary Psychologists see adaptive and 
non-adaptive answers as mutually exclusive. In particular, they see non-adaptive hypotheses 
as statistical nulls. They understand “the rejection of adaptive hypotheses as logically 
necessitated for consideration or acceptance of any nonadaptive hypothesis” (Lloyd 2015, 
349). This is evident in the discussion of Evolutionary Psychology’s methodology offered by 
Buss and colleagues (Buss et al. 1998). They claim that when an adaptationist hypothesis is 
not supported by data, the following options are available to psychologists. First of all, 
researchers may want to check whether the tests have been done properly. Second, if the tests 
have been correctly done and the adaptationist hypothesis is just wrong, researchers can 
suggest alternative adaptationist hypotheses. Third, researchers may want to test non-
adaptationist hypotheses. However, considering non-adaptationist hypotheses, Buss and 
colleagues argue, involves trying “to disconfirm all existing functional explanations” (Buss 
et al. 1998, 544). This – Lloyd argues – is misunderstanding how evolution works. Several 
evolutionary factors can be involved in the evolution of a trait, i.e., several answers can 
simultaneously account for a trait. The way Evolutionary Psychologists use the adaptationist 
question leads to ignore important evolutionary factors, such as by-products, that need to be 
considered to provide an exhaustive analysis of phenomena. As a consequence, the power of 
this program to provide adequate explanations is undermined. 

Lloyd states that the fruitfulness of this inquiry improves with a different question: 
“What evolutionary factors may play a role in the form and structure of the trait T?” (Lloyd 
2015, 346) (Table 3). 
Non-adaptive and adaptive answers here are not seen as mutually exclusive. Namely, the 
question does not demand a rejection of adaptive answers in order to make room for non-
adaptive ones. While the adaptationist question underestimates the actual role of different 
factors in evolution, the evolutionary factors question allows for different kinds of 
explanation and it is then able to better account for the complexity of evolution. The two 
questions differ in their orientations. The adaptationist question has an adaptationist 
orientation and sees assuming that a trait is an adaptation as the best strategy to study it. The 
evolutionary factors question, instead, does not make such an assumption and it involves a 
pluralistic methodology. This question makes it possible to offer a pool of stronger 
hypotheses that may enhance the fruitfulness of evolutionary psychology. 
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Question Answers 
What is the function of the trait T? A: The function of this trait is F. 

A: The function of this trait is G. 
Etc. 

                Table 2. Adaptationist question and its answers (Lloyd 2015, 346). 
 
 
 
 
 
 

Question Answers 
What evolutionary factors may 
play a role in the form and 
structure of the trait T? 

A: This trait occurs in the population 
because it has the function F, i.e., the 
trait is an adaptation. 
A: This trait occurs in the population 
because it has the function G, i.e., the 
trait is an adaptation. 
A: This trait occurs widely in this 
population because it is genetically 
linked to a trait that is highly adaptive in 
this species (genetic linkage or 
correlation). 
A: This trait has its current form largely 
because of an ancestral pattern (phyletic 
inertia). 
A: This trait has its current form and 
distribution because of pleiotropy with a 
trait that was under natural selection 
(pleiotropy or by-product). 
A: This trait has its current form and 
distribution because it is a by-product or 
bonus of a trait that is strongly 
selected in the opposite sex in this 
species (by-product or bonus of an 
adaptation). 
A: This trait has its current form and 
distribution because of some 
combination of the above factors. 
Etc. 

                     Table 3. Evolutionary factors question and its answers (Lloyd 2015, 346). 
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If Lloyd is right, the adaptationist question, as used in Evolutionary Psychology, 
may impede the desirable development of the program. In other words, the possibility of 
extending and improving the content is undermined by the use of a limiting question that 
ignores legitimate answers, namely answers that, because of the complexity of evolution, 
need to be considered. This means that by monopolizing the kind of answers pursued, the 
adaptationist question does not make Evolutionary Psychology a fruitful program. The use 
of this question may lead to what Philip Kitcher calls the “tyranny of the ignorant” (Kitcher 
2003, 130). Kitcher argues that because of some moral, political background assumptions, 
some questions are often undervalued by scientists. The case study shows that important 
questions, such as the pluralistic one suggested by Lloyd, are ignored and this negatively 
affects the advancement of science. The tyranny of the adaptationist question in Evolutionary 
Psychology is not due to moral and political assumptions. Rather, it is attributable to the 
extreme confidence in the adaptationist approach as a reliable strategy to improve our 
understanding of the evolution of human psychology. That is, in this case the tyranny of the 
ignorant is due to methodological assumptions. 
 
3.2 Heuristics in Evolutionary Psychology 

The second factor I suggest for analysing the fruitfulness of research programs are the 
discovery heuristics, namely the strategies for developing novel hypotheses. 

Evolutionary Psychologists apply two main heuristics to suggest hypotheses, i.e., 
reverse engineering and adaptive thinking (Griffiths 1996, 514; see also section 2.1 of 
Chapter 1). Reverse engineering “involves working backwards from what we know of human 
psychological architecture, to what its evolutionary functions might have been in ancestral 
environments” (Durrant & Haig 2001, 362). Scientists detect a human beings’ trait and 
imagine its selective advantage for our ancestors. For instance, if they have data about marital 
jealousy, psychologists formulate a hypothesis that explains such a trait as a solution to an 
adaptive problem faced by our ancestors in EEA. When using adaptive thinking, instead, 
researchers conceive “the adaptive problems ancestral humans were likely to have faced and 
generate plausible accounts for the psychological mechanisms which would have evolved to 
solve them” (Durrant & Haig 2001, 362). That is, scientists imagine a particular adaptive 
problem in EEA, such as protecting one’s own offspring, and they formulate a hypothesis 
concerning the existence of a certain adaptation solving that problem, such as jealousy. The 
products of these heuristics are adaptationist hypotheses, i.e., hypotheses that explain traits 
as adaptations. Indeed, both reverse engineering and adaptive thinking are adaptationist 
strategies that ascribe to natural selection the primary role in the explanation of traits. 

Evolutionary Psychologists have firmly defended the adequacy of these heuristics. 
They argue that, despite being a young field, Evolutionary Psychology has proven itself 
capable of suggesting plenty of evolutionary hypotheses and advancing our understanding of 
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human psychology and that the adaptationist methodology has a crucial role in making this 
possible. For instance, Cosmides and Tooby claim that the adaptationist methodology “can 
free cognitive scientists from the blinders of intuition and folk psychology, allowing them to 
construct experiments capable of detecting complex mechanisms they otherwise would not 
have thought to test for” (Cosmides & Tooby 1994, 41). Focusing on the evolutionary 
function of traits is seen as “an indispensable methodological tool, crucial to the future 
development of cognitive psychology” (Cosmides & Tooby 1994, 43). According to several 
Evolutionary Psychologists, this is exactly the purpose of Evolutionary Psychology. As 
Schmitt and Pilcher (2004) explain, Psychologists take the view that “identifying all the 
psychological adaptations that make up human nature – the adaptationist program of 
humanity – is what evolutionary psychology should be all about” (2004, 644). Recently, a 
group of Evolutionary Psychologists has published a guide for conducting research in 
Evolutionary Psychology (Lewis et al. 2017). In this guide, Psychologists confirm their 
confidence in adaptive thinking and reverse engineering. Indeed, these heuristics are 
suggested as the appropriate, reliable methodological tools for generating rigorous 
hypotheses (Lewis et al. 2017, 355). 

Do these discovery heuristics make Evolutionary Psychology fruitful? As 
mentioned, fruitful programs use reliable heuristics, namely heuristics that avoid defective 
reasoning. Let’s analyse the reasoning involved in  reverse engineering and adaptive thinking. 

Reverse engineering involves observing a current trait and inferring from it the 
adaptive problem that the trait possibly solved in EEA. Adaptive thinking involves first 
hypothesizing an adaptive problem faced in EEA, and then inferring from that the specific 
trait that was evolved to solve the problem. Both these heuristics assume “a strong 
relationship between adaptive forces and the resulting organism” (Sterelny & Griffiths 1999, 
242). This assumption of optimality may hinder the formulation of well-designed hypotheses. 
Formulating well-designed hypotheses on the evolutionary nature of psychological traits is 
not an elementary work. The evolution of traits involves several aspects that should be 
meticulously considered in the formulation of hypotheses. For instance, developmental and 
environmental factors do play a role in the evolution of traits by constraining the action of 
natural selection. Because of such a strong optimality assumption, it is not clear how these 
heuristics can account for these factors. As Paul Griffiths (2001) explains, the inferences 
allowed by these heuristics (i.e. inferring the adaptive problem from the solution and inferring 
the solution from the adaptive problem) are then unreliable. These heuristics may be too 
imprecise to constitute reliable tools for formulating evolutionary hypotheses. This means 
that they may constitute an obstacle to the development of the research program. Lewis and 
colleagues have recently argued that Psychologists do consider various evolutionary factors 
in the formulation of hypotheses, such as by-products (Lewis et al. 2017, 362). However, 
whether the consideration of these factors is widespread as claimed should be assessed by 
means of a careful analysis of the hypotheses suggested by Psychologists in their papers. In 
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order to be accurate, the consideration of different evolutionary factors should be present in 
any evolutionary study of psychological traits. 

Recently, Edouard Machery (2011) has argued that although the adaptationist 
heuristics may produce inaccurate hypotheses, this does not mean that they systematically do 
that. He claims that the adaptationist strategy may actually be beneficial, since it reduces the 
class of possible hypotheses. Why is this beneficial? Machery does not clarify the benefits of 
reducing the class of hypotheses. However, there are at least two reasons why this may be 
beneficial. First, it makes scientists’ work easier. Having a restricted number of hypotheses 
to analyse makes it easier to find out what is the best hypothesis among them. Second, this 
strategy may be beneficial because it admits only the hypotheses that are worth considering. 
It rules out bad hypotheses, namely hypotheses that are likely to be false. One of the benefits 
of this strategy is then preventing proliferation of hypotheses. 

In fact, these heuristics prevent the formulation of many hypotheses. Is this a virtue 
of the program? As mentioned above, these heuristics face the problem of focusing 
exclusively on adaptationist hypotheses and ignoring other kinds of evolutionary hypotheses, 
such as the ones involving by-products. This means that they ignore plausible evolutionary 
hypotheses that need to be considered to reach an exhaustive analysis of the evolution of 
traits. This is not a desirable reduction of hypotheses. Moreover, these heuristics may actually 
multiply hypotheses by suggesting too many adaptationist hypotheses, also the ones that are 
likely to be false but are considered because of their adaptationist nature. The adaptationist 
strategies, then, do not prevent the proliferation of hypotheses. They actually encourage it. 
By preventing the formulation of many legitimate evolutionary hypotheses, these strategies 
undermine the possibility to improve and extend our understanding of human psychology 
and this is a problem for the fruitfulness of Evolutionary Psychology. 

The discovery heuristics used in Evolutionary Psychology have what Gould calls 
“virtuosity in invention” (Gould 1978, 530). They are powerful tools enabling scientists to 
imagine scenarios explaining the existence of a trait and its evolutionary function. Still, 
because of the unreliable inferences they allow, their ability to formulate well-designed 
hypotheses is undermined. Their power to develop Evolutionary Psychology is then limited. 
 
3.3 Is Evolutionary Psychology fruitful? 

The previous sections pinpoint the problems of the research question and heuristics used in 
Evolutionary Psychology. These problems constrain the power of the program to extend and 
improve the understanding of human psychology and, then, they compromise its fruitfulness. 
Still, there is room for improvement. The adaptationist question is not necessarily fruitless. 
For instance, in evolutionary medicine this question is used as a fruitful tool to improve our 
understanding of medical conditions and, in some cases, our ability to cure diseases (Nesse 
& Stearns 2008). The adaptationist question is just one of the evolutionary questions used to 
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guide research in evolutionary medicine. Indeed, as Randolph Nesse and Stephen Strearns 
explain, research in evolutionary medicine involves both the adaptationist question “How has 
mechanism M given a selective advantage to individuals?” and the general evolutionary 
question “What is the phylogeny of this mechanism?” (Nesse & Stearns 2008, 30). 
Evolutionary Psychology, then, might improve its fruitfulness by employing a more 
pluralistic methodology, namely involving both adaptationist and non-adaptationist 
questions. The evolutionary factors question suggested by Lloyd seems to be a good option 
to improve Evolutionary Psychology’s fruitfulness. Moreover, adaptationist heuristics are 
not doomed to failure in any context. By analysing research in evolutionary biology, Sara 
Green noticed that while methodological adaptationism may be a productive heuristic for 
some specific tasks, such as exploring the connections between causal capacities and 
selective pressures, it performs poorly for other tasks, such as studying drift (Green 2014, 
493). The same might be true for Evolutionary Psychology. It is then necessary to understand 
in which cases adaptationist heuristics may be able to develop the program and in which 
cases they hinder the development. 

Psychologists often praise the fruitfulness of their program. They frequently provide 
lists of the successes of Evolutionary Psychology, such as new discoveries and theories (e.g. 
Buss & Reeve 2003). It is an open question whether all the items on these lists do constitute 
desirable development, i.e., extensions of our understanding of human psychology. Indeed, 
many of the discoveries and theories of the program have been criticized as being the 
products of poor scientific research, even the ones that are usually presented as triumphs of 
the program, such as the Sexual Strategies Theory suggested by Buss and Schmitt (1993). 
Evolutionary Psychology is a very creative program. Still, its research question and heuristics 
compromise its fruitfulness. 
 
 

4. Conclusion 
I have argued that the traditional accounts of fruitfulness are too vague to provide a strategy 
to assess the fruitfulness of research programs. I have suggested a new approach, which is 
focused on analysing the set of tools used by scientists to extend and improve the content of 
a program. Specifically, this approach focuses on examining research questions and 
discovery heuristics. 

Despite having an explication of fruitfulness and a strategy to assess it, scientists’ 
assessments of programs may still clash with each other. For instance, scientists may disagree 
on which research questions are more reliable. Nonetheless, having precise criteria to 
evaluate fruitfulness provides the basis for unambiguous and useful debates and makes it 
possible to avoid several disputes over the merits of programs: to be fruitful, programs have 
to use suitably detailed research questions and reliable discovery heuristics. The explication 
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I suggest in this chapter constitutes a starting point for a serious discussion of the actual 
relevance of fruitfulness in the assessment of research programs. However, the analysis of 
fruitfulness can be developed further by examining other tools, besides research questions 
and heuristics, that can be used to improve and extend the content of programs, such as the 
methodologies to test hypotheses and predictions. 

As discussed in the introduction, philosophers of science make a distinction between 
epistemic and cognitive values (e.g. Laudan 2004; see section 1.2 of Chapter 1). While 
epistemic values are truth-indicative features of programs and inform us about their truth 
value, cognitive values do not tell anything about the truth value of programs, but are valuable 
for pragmatic reasons, such as making research easier and faster. Is fruitfulness an epistemic 
or cognitive value? 

There is disagreement over the desirability of fruitfulness in the philosophical 
literature, i.e., whether fruitfulness is desirable for epistemic or pragmatic reasons. Some 
philosophers argue that fruitfulness is an epistemic value (McMullin 1983), while others 
claim it is a cognitive value (Kuhn 1977; Douglas 2009). 

The case study discussed in this chapter shows that fruitfulness is a virtue of 
scientific research programs, which have to be able to develop and improve our 
understanding or knowledge of the world. Moreover, fruitfulness may facilitate the fulfilment 
of other values. Using research questions that permit an exhaustive analysis of phenomena 
and heuristics that enable scientists to formulate well-designed hypotheses promotes the 
fulfilment of values like predictive power, scope, and explanatory power. However, in the 
next chapter, I will discuss what determines the desirability of values and I will argue that in 
order to understand the ground for the desirability of values, contextual factors (i.e. aspects 
of the context in which a value is used to assess theories) should be considered. Various 
factors may contribute to the fruitfulness of programs, such as local contingencies and the 
skills of scientists. For instance, the funds available to programs and scientists’ competence 
can contribute to determine the development of programs. Considering these aspects may be 
important for understanding the type of information provided by the value and the reasons of 
its desirability. 
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Chapter 3 
 
The desirability of values in theory 
appraisal 
A context-sensitive approach 
 
 
 
 
 
 
1. Introduction 
David Buss and Hudson Kern Reeve have recently argued that 

 
“By critical scientific standards – theoretical cogency, predictive accuracy, 
interdisciplinary consistency, and empirical harvest – modern evolutionary 
psychology fares well compared with alternatives.” (Buss & Reeve 2003, 848) 
 

Buss and Reeve use ‘scientific standard’ to refer to what is usually called ‘value’ by 
philosophers of science.22 In this quote, they make two points. First, Evolutionary Psychology 
satisfies some important values, such as predictive accuracy. Second, Evolutionary 
Psychology compares well in terms of scientific standards to its alternative research 
programs.23 

 
22 See section 1.5 of the first chapter for a discussion over the terminology used in the philosophical 
literature. 
23 Buss and Reeve also claim that the alternative to Evolutionary Psychology suggested in Lickliter and 
Honeycutt 2003 (namely Developmental Dynamics, which is the main target of Buss and Reeve’s 
critique in that paper) is an “obscure alternative” that does not perform better than Evolutionary 
Psychology in terms of scientific standards, such as predictive accuracy, testability, and parsimony 
(Buss & Reeve 2003, 851). 
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To motivate their appeal to these specific values, Buss and Reeve claim that features 
such as theoretical cogency are critical standards holding in all scientific disciplines (Buss & 
Reeve 2003, 849). As discussed in the introduction, this claim is widely shared among 
philosophers of science, who have argued that values like predictive accuracy and 
consistency are features that are often relevant to the assessment and comparison of 
alternative theories or research programs (e.g. Kuhn 1977; McMullin 1983). The idea is that 
scientists can legitimately appeal to certain features to assess scientific theories and research 
programs because these are valuable features of theories and programs. They are valuable 
because it is desirable for theories and programs to have these features (McMullin 1983, 5; 
see also section 1.1 of the introduction). 

The desirability of values is usually explained by making a distinction between 
epistemic and cognitive values (e.g., Laudan 2004; see also section 1.2 of the introduction). 
Epistemic values are truth-indicative features of scientific theories, namely features that are 
desirable because informative about the truth value or reliability of scientific theories; 
cognitive values are instead desirable because they make those theories easier or faster to 
work with, thereby providing scientists with pragmatic reasons for preferring a theory over 
an alternative (Douglas 2009, 93). The distinction, then, is based on the different reasons 
provided by epistemic and cognitive values to prefer a theory over its alternatives. 

A question that needs to be addressed is: what is it that makes a value epistemically 
and/or pragmatically desirable? In other words, in virtue of what can a value like fruitfulness 
or simplicity provide scientists with good reasons to believe that a theory is true or worthy of 
being used further? This chapter is dedicated to explore this question. 

The chapter is structured as follows. In the second section, I present my case study, 
namely the Evolutionary Theory of Stalking suggested in Duntley & Buss (2012) and I use 
explanatory power, external consistency, and fruitfulness to analyse it. Moreover, I focus on 
the value of explanatory power to compare the Evolutionary Theory of Stalking to another 
theory of stalking, namely the integrative account proposed by Davis and colleagues (2012). 
In the third section, I argue for three main theses about values and their importance in theory 
assessment. 

First, I will argue for the situatedness of theory appraisal. My claim is that certain 
contextual factors determine whether a given value can provide information relevant to the 
assessment of theories. I will argue that the assessment of theories is done at a specific time 
in history and in a specific cultural context, involving scientific, methodological, political, 
and social factors. These contextual factors may determine what values can tell scientists 
about those theories, by facilitating or obstructing scientists’ understanding of whether and 
to what extent a theory satisfies a value. 

Second, I will argue for the contextual desirability of values. My claim here is that 
certain contextual factors determine whether a value is desirable for epistemic or cognitive 
reasons. I will then argue that the desirability of a given value like fruitfulness or explanatory 
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power may vary across contexts and historical periods. 
Third, I will argue for the interdependence between values. Whether a theory 

satisfies a certain value and what this tells scientists about the theory often depend on whether 
the theory satisfies other values. The epistemic or cognitive importance of a value may vary, 
depending on how and whether the theory satisfies other relevant values. 

While little attention has been paid to the influence of contextual factors on the 
assessment of theories in the existing philosophical literature, I conclude the third section by 
discussing the importance of my three claims for clarifying the epistemic/cognitive 
desirability of values and for providing an exhaustive account of the legitimate roles that 
values play in science. In the fourth section, I will make some final remarks. 
 
 
2. Explanatory power, external consistency, and fruitfulness of 
the Evolutionary Theory of Stalking 
Let's start by defining the values that will be used in the assessment of the Evolutionary 
Theory of Stalking. 

The value of explanatory power concerns – unsurprisingly – the power of a theory 
to explain phenomena. There is an ongoing debate on what explaining phenomena means and 
philosophers have suggested various theories of explanation. For instance, according to the 
deductive-nomological theory (e.g. Hempel 1965), something counts as an explanation of 
something else if it provides a sound deductive argument, in which what has to be explained 
deductively follows from a set of true premises that includes at least a law of nature. 
According to the unificationist theory, instead, to explain is “to fit the phenomena into a 
unified picture” (Kitcher 1989, 500), by deriving “descriptions of many phenomena, using 
the same pattern of derivation again and again” (Kitcher 1989, 432). Other theories of 
explanation are the causal-mechanical model (e.g. Salmon 1984; Woodward 2003; Bechtel 
& Richardson 1993) and the pragmatic theory of explanation defended by Bas van Fraassen 
(van Fraassen 1980). 

A point of contention is whether there is only one model able to account for the 
concept of explanation or rather a plurality of concepts of explanation, and each model is 
“correct in capturing some salient aspect of explanatory practice” (Colombo 2017, 507).24 In 
this dissertation, I will take explanations to be answers to some why-, how-, when-, or where-
questions. An answer to a request for explanation is a good one to the extent it either unifies 
apparently scattered pockets of knowledge about the phenomenon of interest, or can be used 

 
24 Research in psychology has revealed that people give explanations by appealing to unifying 
regularities (e.g. Williams and Lombrozo 2010) as well as by referring to causal mechanisms (e.g. 
Walker, Lombrozo, Legare, & Gopnik, 2014). The pluralistic view, then, seems to better account for 
the way human beings use the concept of explanation. 
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to address counterfactual questions about what would happen if certain features of the 
phenomenon of interest were different. A theory is able  to provide explanations (i.e. it has 
explanatory power) if it can satisfactorily answer a sufficient number of relevant questions 
about why and how certain phenomena happen and it is able to make those phenomena 
unsurprising and expected (Peirce 1935; Shupbach & Sprenger 2011). 

Some argue that explanatory power is an epistemic value. For instance, Dana 
Tulodziecki (2011) argues that a close look at the history of science reveals that explanatory 
power has played an epistemic role in science, where explanatory considerations have often 
promoted the attainment of knowledge.25 Others, instead, claim explanatory power is a 
cognitive value since it provides no information over the truth value of a theory (e.g. van 
Fraassen 1980, 71; Douglas 2009, 107; see also Douglas 2013, 800). That explanatory power 
does not always play an epistemic role is illustrated by just-so stories, such as the fables 
written by Rudyard Kipling to explain the origin of the distinctive features of some animals 
(e.g., the trunk of the elephants; see Kipling 1902/1989), which can provide us with 
explanations that make certain phenomena unsurprising, but are just inventive stories short 
on evidence, and with little power to provide answers to counterfactual questions about those 
phenomena. 

The second value used in the appraisal of the case study is external consistency. The 
value is included in virtually all the lists of values suggested by philosophers (e.g. Kuhn 
1977; McMullin 1983; Douglas 2009; see also Longino 1995), and it concerns the 
consistency of a theory with other scientific theories. A theory is consistent with other 
theories if its claims do not contradict the claims made in those other theories; that is, if the 
theory under assessment and the theories with which it is evaluated provide pictures of 
phenomena that do not conflict with each other. The theories that scientists regard as 
immediately relevant to assess the external consistency of a theory may vary across contexts. 
It may depend on the field a theory belongs to, or the research program in which scientists 
assessing the theory work (see McMullin 2009 for a categorization of the different levels in 
which the external consistency of a theory may be evaluated). 

Douglas (2013) includes external consistency in the group of epistemic values. 
However, she points out that the epistemic importance of external consistency may vary 
across contexts: whether external consistency is truth indicative depends on the truth or 
reliability of the background theories (Douglas 2013, 798; see also Steel 2010, 20). If we 

 
25 Tulodziecki focuses on the explanatory power of the theory of the communication of cholera 
suggested by the British physician John Snow (Tulodziecki 2011, 306). The theory performed better 
than its competitors in providing answers to questions on how and why certain phenomena happened 
(e.g. why doctors visiting patients and performing the post mortem during the epidemics did not 
contract the disease) (Tulodziecki 2011, 312). These explanatory considerations, Tulodziecki argues, 
were important to understand the accuracy of the theory and played a crucial role in the comparison of 
alternative theories accounting for the communication of cholera (2011, 307). 
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have reasons to doubt the truth or reliability of the background theories, external consistency 
has little or no epistemic importance, since it would not inform us over the truth value of the 
theory. 

The third value used in the case study is fruitfulness. The value concerns the ability 
of a theory to extend its content and suggest new avenues to extend our understanding of 
phenomena (e.g. Kuhn 1977; Douglas 2009; see also Chapter 2). In the second chapter, I 
have suggested we should focus on research questions and discovery heuristics if we want to 
assess the fruitfulness of scientific theories and research programs (see also Ivani 2019). 

In the literature, there is disagreement on why fruitfulness may be a desirable feature 
of scientific theories. As discussed in the previous chapter, McMullin sees fruitfulness, and 
in particular the virtue he calls proven-fertility, as an epistemic value (McMullin 1976, 400). 
Douglas, instead, argues that fruitfulness is a cognitive value: it is valuable for pragmatic 
reasons, since it may make research easier and faster (Douglas 2009, 93). By providing new 
lines of research, a fruitful theory allows for new avenues to test the theory, i.e., it provides 
scientists with more opportunities to test the theory. However, providing new lines of 
research is not in itself a sign that the theory is true (Douglas 2009, 93; Douglas 2013, 800).26 

Let's now turn to the case study. In the next sections, I will introduce stalking as 
studied in the legal and psychological literature. I will then present the Evolutionary Theory 
of Stalking and I will analyse its explanatory power, external consistency, and fruitfulness. 
Explanatory power will also be employed to compare the theory to another account of 
stalking suggested in the psychological literature, namely the integrative account of stalking 
(Davis et al. 2012). 
 
2.1 Stalking behaviours and sex differences 

Some people may find being rejected by a partner (or potential partner) particularly hard to 
accept. Some may even engage in persistent attempts to establish or re-establish the romantic 
relationship or to control the partner in order to avoid the rejection. These attempts may 
involve non-consensual communication, unwanted physical proximity and attention 
targeting an individual that does not reciprocate the desire of a romantic relationship. 

Psychologists call the “ongoing and unwanted pursuit of romantic relationships 
between individuals [who are either] not currently involved with each other or who have 
broken up with each other” persistent pursuit (Davis et al. 2012, 329) and the “repeated and 
unwanted pursuit and invasion of one's sense of physical or symbolic privacy by another 
person […] who desires and/or presumes an intimate relationship” obsessive relational 

 
26 It should be noted that McMullin and Douglas provide different explications of fruitfulness. While 
for McMullin, proven-fertility concerns the (past) success of a theory in growing and transforming itself 
to accommodate anomalies (McMullin 1976, 400; see also Chapter 2 of this dissertation), in Douglas' 
view fruitfulness is the ability of a theory to provide new lines of research, theoretical implications, and 
predictions (Douglas 2009, 93). 
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intrusion (Cupach & Spitzberg 1998, 234-5). When these attempts cause fear or other 
negative reactions in the victim, or a “reasonable person (or jury) would view [the 
behaviours] as fearful or threatening” (Spitzberg & Cupach 2007, 66), persistent pursuit and 
obsessive relational intrusion are treated as cases of stalking (Lyndon et al. 2012, 300; see 
also Caretti et al. 2011, 7).27 

The psychological and legal literature presented in this case study consider the 
following elements to identify stalking behaviours. First, stalking involves a course of 
conduct: the perpetrator of the behaviours has to persistently attempt to establish contact or 
intimacy with the victim. Second, these behaviours are unwanted by the victim. Examples 
are being followed or spied and receiving calls, messages, and gifts. Finally, these behaviours 
may cause some negative reactions in the victim or in a reasonable person (e.g. distress, 
serious alarm or fear). 

However, the importance of the negative reactions triggered by these behaviours to 
identify stalking cases varies across studies. In fact, the way stalking is defined, studied, and 
prosecuted varies across countries. For instance, in the US legal system only the cases in 
which the victim experiences fear are treated as stalking (e.g. Lyndon et al. 2012; Smith et 
al. 2018). The British legal system, instead, does not make this requirement, and treats as 
stalking also cases in which the victims do not experience fear (Lyndon et al. 2012, 300). In 
other legal systems, the cases identified as stalking are the ones in which the perpetrator of 
the unwanted attention has the purpose of threatening and frightening the victim (e.g. Article 
285b of the Dutch Criminal Code). Which definition is used, and whether certain behaviours 
are treated as a case of stalking may depend on cultural assumptions, such as what people in 
a community normally see as acceptable behaviour in romantic relationships and courtship. 
Such assumptions may vary across societies and historical periods.28 

Depending on the definition used, findings on stalking frequency may vary. The 
percentages of stalking victims usually rise when the fear requirement is not included (see 
Lyndon et al. 2012, 300 for a discussion of this issue). However, despite some variation, 
studies on stalking frequency report consistent data on sex differences. They all report that 
female victims outnumber male victims. For instance, the National Intimate Partner and 
Sexual Violence survey reveals that, in the US, the 16.0% of the female population and the 
5.8% of the male population have been victims of stalking at some point in their lifetime 
(Smith et al. 2018, 5). Cupach and Spitzberg have conducted a meta-analysis of 51 studies 

 
27 Stalking behaviours may also have other aims than maintaining, establishing or re-establishing a 
romantic relationship, such as revenge and controlling co-workers. This case study focuses on the 
explanations of stalking behaviours aimed at continuing, establishing, and re-establishing romantic 
relationships. 
28 Several studies have been conducted to understand how stalking is perceived across cultures. See 
Lippman (2018) for a study on how culture influences the way people perceive stalking behaviours and 
Jagessar and Sheridan (2004) for a study on the differences and similarities of stalking perception across 
cultures. 



The desirability of  values in theory appraisal

53 
 

on stalking and found that 75% of the victims were females (Cupach & Spitzberg 2004, 48). 
The study has also revealed sex differences in perpetrators of stalking behaviours (22% 
females, 77 % males, Cupach & Spitzberg 2004, 48; see also Lyndon et al. 2012, 300).29 

Moreover, studies reveal females and males differ in the tactics used. Males are 
reported to engage in highly aggressive persistent pursuit (e.g. pursuit involving physical 
violence) more often than females do (Davis et al. 2012). Females, instead, “engage in less 
serious forms of persistent pursuit such as following, showing up uninvited, and persistent 
telephoning, texting, and emailing” (Davis et al. 2012, 332). It should be noted that the 
majority of the studies on stalking have been conducted in the U.S., UK, and Australia. 
Spitzberg and Cupach report that US samples constitute almost the 70% of the available 
studies (Spitzberg & Cupach 2007, 66). The generalizability of the claims on frequency and 
sex differences is then limited. 

However, a variety of samples have been studied, such as clinical patients, general 
population, and college students. The research based on samples of college students reveals 
sex similarities in frequency of persistent pursuit, while the other samples reveal the 
aforementioned sex differences. Both female and male college students engage in persistent 
pursuit (Shorey et al. 2015, 939). However, sex differences have been observed in the 
strategies used by female and male college students, with males leaving unwanted items for 
the partner to find more often compared to females (Shorey et al. 2015, 938). 

The existing literature on stalking behaviours is extensive. Several theories have 
been suggested to explain why some individuals engage in these behaviours and the reasons 
for the observed sex differences in frequency and tactics (e.g. Davis et al. 2012; Meloy 1999). 
One of these theories is the Evolutionary Theory of Stalking suggested by Joshua Duntley 
and David Buss (Duntley & Buss 2012), which will be presented and analysed in the next 
sections. It should be noted that Duntley and Buss use ‘stalking’ to refer to behaviours 
causing fear in the victims as well as behaviours not inducing fear in the victims. The reason 
is that Duntley and Buss aim at explaining why and how some individuals engage in certain 
patterns of behaviours (such as persistently engaging in behaviours aimed at establishing or 
re-establishing a relationship with an individual). These behaviours may or may not induce 
fear in the victims (since victims may or may not be aware of being spied and followed, 
Duntley & Buss 2012, 312). But, according to Duntley and Buss, these behaviours can all be 
explained by referring to the same (evolutionary) origin. From here on, I will use the term 
‘stalking’ to refer to persistent behaviours aimed at establishing, re-establishing or 
maintaining a romantic relationship with an individual who does not reciprocate such a 
desire, behaviours that may (or not) induce fear in the victims. 

 
29 While in the National Intimate Partner and Sexual Violence Smith and colleagues use a definition of 
stalking involving the fear requirement (i.e. only the cases in which victims experience fear are treated 
as stalking), the meta-analysis developed by Cupach and Spitzberg involves studies using a fear-free 
definition as well as studies employing a definition in which fear is included. 
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2.2 The Evolutionary Theory of Stalking 

Duntley and Buss explain stalking mechanisms in terms of adaptations, that is, in terms of 
evolved psychological mechanisms that have been selected due to the fitness advantage they 
provided (see section 2.1 of Chapter 1).30 They say: 

 
“We propose that stalking can be beneficial by contributing to the solution of 
recurrent ancestral problems affecting reproductive success. Because mating is 
central to reproductive success, we theorize that stalking evolved as one among a 
menu of strategies designed to solve ancestrally recurrent problems relevant to 
human mating.” (Duntley & Buss 2012, 314) 

 
Duntley and Buss' idea is the following. Our ancestors have faced some recurrent problems 
that threatened their reproductive success. Stalking mechanisms helped our ancestors to solve 
these adaptive problems. Individuals equipped with stalking mechanisms were relatively 
more successful (in some contexts) in mating than their competitor. Duntley and Buss specify 
that stalking is just one of the strategies that may successfully enhance reproductive success. 
They argue that it may be “a last-ditch desperation tactic when other avenues for solving the 
problem of mating are perceived to be closed off” (Duntley & Buss 2012, 312). 

Among the adaptive problems that stalking strategies may have helped to solve, 
Duntley and Buss include: 

 
“acquiring a new mate, guarding an existing mate to prevent defection, fending off 
potential mate poachers, poaching away someone else’s mate, strategically 
interfering with competitors for mates, reacquiring an ex-mate, sexual exploitation 
and predation, guarding female mates and kin to prevent them from being sexually 
exploited.” (Duntley & Buss 2012, 316)31 

 
According to Duntley and Buss, humans have evolved a wide array of stalking mechanisms, 
and each one of them was specifically successful in solving one of the adaptive problems in 
terms of reproductive success in EEA. 

An example of stalking mechanism is controlling the everyday life of the partner by 
monitoring their movements and isolating and monopolizing their time. The mechanism can 
be activated by different triggers in men and women. For instance, men may engage in 
stalking behaviours when mated to fertile, young, and physically attractive women or when 

 
30 Duntley and Buss claim that some design features of stalking, such as the use of weapons, may “have 
been exapted from hunting adaptations and warfare adaptations” (Duntley & Buss 2012, 315). 
31 Human beings are not the only species facing these problems and stalking tactics are used by other 
species as well, such as non-human primates (Duntley & Buss 2012, 317). However, the theory 
presented in this case study specifically focuses on human beings' stalking strategies resulting from 
these problems. 
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partners seem interested in rivals with better economic resources (Duntley & Buss 2012, 
317).  Women, instead, are hypothesized to engage in stalking behaviours when their partners 
display signs of emotional involvement with potential rivals (Duntley & Buss 2012, 317-
318). 

Duntley and Buss argue that selection has favoured this mechanism to solve the 
adaptive problem of the defection of the partner (2012, 317). Losing a partner has costs in 
terms of reproductive success: it impedes sexual access and the possibility to reproduce with 
that partner. Engaging in stalking behaviours like the ones just mentioned may make it 
possible to avoid these costs, maintaining the relationship, and ensure reproductive success. 
Likewise, when our ancestors faced the problem of reacquiring an ex-mate, stalking strategies 
could be helpful for regaining sexual access, and thus increasing the individual's reproductive 
success (Duntley & Buss 2012, 318-9). For instance, Duntley and Buss claim that offering 
gifts could serve the function of showing the victim how committed the individual engaged 
in these tactics is to start a relationship (2012, 316). 

In Duntley and Buss' view, both females and males have evolved stalking 
mechanisms, since both females and males have faced adaptive problems that stalking 
mechanisms may have helped to solve.32 Moreover, they hypothesize that females and males 
have evolved stalking mechanisms in response to the sex-specific problems they faced and 
that different factors trigger stalking mechanisms in females and males (some examples will 
be provided in the next paragraphs). However, it is important to notice that this is not to say 
that females and males completely differ in their stalking strategies. In Duntley and Buss' 
view, females and males have evolved similar stalking strategies when facing similar 
problems, or when the same strategy could solve the different adaptive problems faced by 
females and males. 

The aforementioned sex differences in frequency and tactics of stalking presented 
in the legal and psychological literature can then be explained as the result of the different 
evolutionary pressures females and males experienced in EEA. Let's have a closer look at 
how Duntley and Buss explain the sex differences in stalking mechanisms. 

One of the assumptions at the basis of their theory is that women and men experience 
significantly different amounts of parental investment. Parental investment is defined as “any 
investment by the parent in an individual offspring that increases the offspring’s chance of 
surviving (and hence reproductive success) at the cost of the parent’s ability to invest in other 
offspring” (Trivers 1972, 139). It is argued that females experience a more considerable 
amount of parental investment compared to males because of their obligatory investment. 
Indeed, unlike males, females get pregnant and breastfeed, which are necessary to the birth 
and survival of the offspring. Males' investment, instead, can amount to the only contribution 

 
32 In what follows, I follow Duntley and Buss’ terminology and use the terms females, women, males, 
and men as synonyms. 
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of their sperm for the conception of the offspring (Buss & Schmitt 1993, 206).33 
The differences in parental investment, Duntley and Buss claim, are “a clear source 

of evolutionarily recurrent conflict between the sexes [...] and central to understanding the 
evolution of stalking” (2012, 313). The reason is that the asymmetry in parental investment 
poses different adaptive problems to females and males and it contributes to determine which 
sexual strategy can maximize their reproductive success. 

Because of their considerable parental investment, females would face the problems 
of finding protection and resources for themselves and for their offspring. Seeking and 
keeping long-term monogamous relationships with a committed partner would be an 
effective strategy to solve these problems (Buss & Schmitt 1993, 206). Instead, since the 
parental investment of males can be minimal in terms of time- and energy-consumption, 
males would face the problem of finding as many females as possible to impregnate in order 
to maximize their reproductive success. Short-term strategies (brief affairs with no 
commitment to a romantic relationship, such as one-night stands) would then help solve 
males' problems in terms of reproduction (Buss & Schmitt 1993, 206).34 

Evolutionary Psychologists claim that the studies they have conducted corroborate 
these hypotheses. Cross-cultural studies report that women and men differ in sexual desires: 
they differ in the number of partners desired and in the type of relationships they want35 (e.g. 
Buss & Schmitt 1993; Schmitt et al. 2003; Schmitt et al. 2012; see also Chapter 4 of this 
dissertation). Men are reported to desire more partners than women do and to prefer short-
term strategies, whereas women are reported to prefer committed partners and long-term 
strategies (Buss & Schmitt 1993, 204). 

When it comes to stalking tactics, Duntley and Buss hypothesize that females and 
males have evolved some sex-specific tactics because of the different adaptive problems 
faced. To illustrate, let's consider the hypothesis concerning the use of high-risk stalking 
strategies (e.g. violence and highly threatening tactics). Duntley and Buss argue that males, 
because of their limited amount of parental investment, can benefit from using these 
strategies more than females. The reason is the following. 

Reproductive variance is greater among males than among females. While most 

 
33 Several factors are involved in the calculation of parental investment of women and men, which are 
discussed in Chapter 4. 
34 This is an idealized model. That is, given the evolutionary pressures and the amount of parental 
investment for women and men, these are the strategies that can better enhance the reproductive success 
of women and men. However, studies report that women and men seek different types of sexual 
strategies, i.e., women and men look for both short- and long-term partners (e.g. Buss & Schmitt 1993). 
See Chapter 4 for a discussion of women's and men's preferences for different sexual strategies. 
35 It should be noted that many of the studies collect data on sexual desires by means of surveys, in 
which participants are asked which type of relationship and number of partners they desire. Participants’ 
responses might then differ from the actual type of relationship and number of partners they have in 
real life. 
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fertile women succeed in reproducing during their lifespan and they all have a similar number 
of children (to a maximum of 12), men can significantly differ in their reproductive success, 
with some men failing to reproduce and others having dozens of children (Buss 1999/2008, 
100; see also Bateman 1948 on reproductive variance). Unlike males, females have then little 
reasons to engage in risky strategies to acquire a mate. Indeed, males who take risks, such as 
engaging in violent tactics targeting competitors and potential mates, can prevail over their 
competitors and have sexual access to women. Males who are able to impregnate multiple 
females simultaneously maximize their reproductive success and deprive their competitors 
of mating opportunities (Duntley & Buss 2012, 314). Duntley and Buss therefore hypothesize 
that males have evolved violent stalking strategies and that they may engage in violent tactics 
more frequently than females in present-day societies. 

Moreover, Buss and Duntley argue that because of the sex-specific problems posed 
by parental investment, different factors may trigger different stalking tactics in females and 
males. For instance, they hypothesize that some stalking tactics, such as mate-guarding 
strategies, are used by females when suspecting emotional infidelity, namely when 
suspecting the partner being romantically involved with someone else (Duntley & Buss 2012, 
322). Having a partner being romantically involved with someone else may mean that he will 
end the relationship and start a new one with the other partner.36 The defection of the partner 
may lead one to lose resources and protection necessary for women's reproductive success 
and the survival of the offspring. By guarding partners’ behaviours, then, women can avoid 
the defection of the partner from the long-term relationship and avoid the reproductive costs 
involved in the defection. 

Instead, stalking strategies would be activated in males when suspecting sexual 
infidelity, namely when suspecting the partner is sexually involved with another individual 
(Duntley & Buss 2012, 322). While women are always certain that they are genetically 
related to their offspring, males are not (Duntley & Buss 2012, 314). Controlling the 
behaviours of the partner may then help men to avoid sustaining somebody else's offspring 
and increasing somebody else's reproductive success rather than their own. 

Let’s now turn to the appraisal of the Evolutionary Theory of Stalking. Does this 
theory satisfy the values of explanatory power, external consistency, and fruitfulness? I will 
start the analysis by considering the value of explanatory power. 

 
2.3 Explanatory power of the Evolutionary Theory of Stalking 

I have defined explanatory power as the ability of a theory to satisfactorily answer questions 
about why and how certain phenomena happen. A theory is able to explain a given 
phenomenon when it makes the phenomenon unsurprising and expected. Now, what’s the 

 
36 It should be noted that these statements on what triggers stalking behaviours in women and men focus 
on heterosexual relationships. 
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degree of explanatory power of the Evolutionary Theory of Stalking? 
The Evolutionary Theory of Stalking provides us with an answer to why some 

individuals but not others engage in stalking behaviours. Certain individuals engage in 
stalking behaviours because our ancestors evolved mechanisms for stalking as successful 
solutions to the mating problems faced in EEA and those individuals encounter situations 
that activate those mechanisms. Explaining stalking behaviours as evolutionary solutions to 
mating problems makes relatively unsurprising that individuals engage in stalking when 
facing mating problems. 

For instance, consider the problem of regaining an ex-partner. Regaining an ex-
partner means reacquiring sexual access to that partner and having the possibility to enhance 
one's own reproductive success. The theory makes unsurprising that some individuals engage 
in stalking when they try to reacquire an ex-mate. Studies report that a significant amount of 
stalkers (half of the total number, according to De Smet et al. 2013 and Spitzberg & Cupach 
2007) are ex-partners of the victims.37 

The Evolutionary Theory of Stalking seems also able to explain the aforementioned 
sex differences in stalking behaviours. One of its fundamental assumptions is that females 
and males have faced sex-specific problems in EEA because of differences in parental 
investment. Because of these differences, Duntley and Buss hypothesize that females and 
males have evolved different stalking strategies and that stalking strategies can be activated 
by different factors in females and males (e.g. types of jealousy). 

To illustrate the ability of the theory to explain sex differences, take the use of 
aggressive stalking tactics (e.g. murder and physical and sexual violence). As mentioned, 
Duntley and Buss argue that, because of reproductive variance, aggressive stalking tactics 
were more useful to men than to women in solving adaptive problems (e.g. gaining sexual 
access to a potential partner). They then hypothesize that men recur to aggressive stalking 
tactics more often than women do. 

This hypothesis can explain the observed sex differences in the use of aggressive 
tactics by women and men. Indeed, studies reveal men engage in highly aggressive stalking 
mechanisms more frequently than women do. For instance, Tjaden and Thoennes (1998) 
report that male-to-female intimate partner violence is more frequent than female-to-male 
intimate partner: 25% of female participants and 8% of male participants reported rape or 
physical assaults perpetrated by a former or current partner (Tjaden & Thoennes 1998, 2). 
Hence, if it is true that, because of evolutionary reasons, aggressive tactics were more useful 
to men than to women, the theory makes it unsurprising that men engage in these tactics more 
frequently than women do. 

 
37 More precisely, the theory is able to explain why we find that one of the motivations underlying 
stalking behaviours is regaining access to a partner. However, it does not necessarily explain the fact 
that a considerable number of stalkers engage in these behaviours because of this motivation. 
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The Evolutionary Theory of Stalking seems therefore to have some degree of 
explanatory power. It provides answers to questions regarding how and why certain 
phenomena happen and makes the phenomena to be explained unsurprising. 

However, it is not clear whether the answers the Evolutionary Theory of Stalking 
provides are the right ones, namely whether these constitute accurate explanations of why 
and how people engage in stalking behaviours. Understanding whether the theory really 
explains the phenomenon of stalking and the strength of its explanations might be a 
complicated task and the reason is the following. 

The evidence able to show that the theory provides us with accurate explanations of 
how stalking behaviours evolved and of the ways present-day humans engage in such 
behaviours should be able to demonstrate the evolutionary history of stalking mechanisms. 
That is, it should be able to justify the historical claim that the evolution of stalking 
behaviours happened in EEA. Duntley and Buss claim that many stalking mechanisms are 
adaptations. Evidence, then, should be able to support the hypothesis that these mechanisms 
were able to solve actual adaptive problems and that they actually solved these adaptive 
problems in EEA, that selection of the trait actually occurred, and that the trait is heritable 
(Brandon 1990; Richardson 2007). These are evidential requirements that any theory aimed 
at explaining the evolutionary history of a trait has to meet (see Richardson 2007). A theory 
providing an account on the evolution of a trait unable to meet these evidential requirements 
may be seen as a speculative story. 

To date, this evidence is lacking. As mentioned, the theory is anchored in the 
research conducted in evolutionary biology and Evolutionary Psychology on the parental 
investment and sexual desires of women and men (e.g. Buss & Schmitt 1993). Moreover, the 
theory offers explanations able to make the data on frequency, motivations, and sex 
differences of stalking behaviours unsurprising. However, Duntley and Buss do not provide 
evidence specifically able to show that the evolution of stalking went the way they 
hypothesize. 

For instance, no evidence aimed at corroborating the hypothesis that the stalking 
mechanism of mate guarding was evolved as a solution to prevent defection of the partner 
(e.g. the heritability of the trait) has been provided. Duntley and Buss are aware of this 
limitation and admit that they have just “presented some limited empirical evidence” able to 
support their theory (for instance the studies on jealousy as one of the most frequent motives 
to engage in stalking behaviours, Duntley & Buss 2012, 324). They then argue that “the 
power and utility of the theory must be evaluated in the future” when the relevant evidence 
in neuroscience, anthropology, and animal behaviour will be collected (for instance they 
mention the research on the neurobiology of stalking conducted by Meloy & Fisher 2005; 
Duntley & Buss 2012, 324). According to Duntley and Buss, the hypotheses derived from 
their theory are testable and falsifiable (2012, 321). For instance, they mention that one of 
the hypotheses of the theory is that stalking strategies are cross-culturally universal and 
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“finding that stalking is not adopted in other cultures to address the adaptive problems 
described in this paper would refute our theory” (Duntley & Buss 2012, 321). However, 
according to Duntley and Buss, what we know about human mating, such as the function of 
jealousy and the sexual desires of women and men, makes the explanations provided by the 
Evolutionary Theory of Stalking plausible (Duntley & Buss 2012, 318). 

A question that may be asked is whether the corroboration of hypotheses is relevant 
to ascribe explanatory power to a theory. Granted, the relevant evidence to corroborate the 
hypotheses of the theory is lacking, but does this really undermine the explanatory power of 
the theory? 

Explanatory power was defined as the ability of a theory to satisfactorily answer 
questions concerning why and how certain phenomena happen, by making these phenomena 
unsurprising. Corroboration might be irrelevant to assess this ability of the theory. By 
appealing to parental investment and adaptive problems, the Evolutionary Theory of Stalking 
is able to answer questions on why and how human beings might possibly engage in stalking 
behaviours and why we observe sex differences in frequency and tactics of stalking. 

In order to clarify the explanatory power of the theory, some questions that need to 
be addressed are: What does it take for a theory to satisfactorily answer explanatory 
questions? Should satisfactory answers to explanatory questions always be corroborated by 
evidence? 

A way to deal with these issues is differentiating between types of explanatory 
power that a theory may have. Specifically, the explanatory power of scientific theory may 
be actual or potential. The Evolutionary Theory of Stalking seems to lack the former and 
satisfy the latter. The difference lies in the type of explanations that the theory is able to 
provide. While a theory with actual explanatory power provides us with how-actually 
explanations, a theory with potential explanatory power provides how-possibly explanations. 

An explanation qualifies as a how-actually explanation if we have substantial 
evidence supporting the explanation (Brandon 1990; Durrant & Haig 2001). Evidence, then, 
makes us confident that the explanation accurately accounts for the phenomena. How-
possibly explanations, instead, can be defined as follows: 

 
“An explanation is a how-possibly explanation if and only if it 1) lacks adequate 
empirical support, but 2) still satisfies other explanatory virtues.” (Resnik 1991, 143) 

 
How-possibly explanations do not have evidence showing that they accurately account for 
certain phenomena. Nonetheless, they are valuable because they offer potential explanations 
for which we have little in evidence in favour, but also limited evidence against. These 
explanations offer interesting lines of research, which are worthy of being pursued because 
they satisfy some other important virtues (e.g. simplicity and external consistency). For 
instance, Resnik argues that how-possibly explanations are valuable because they can be 
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fruitful, with heuristic power, functioning as basis for formulating novel hypotheses (Resnik 
1991, 143; see also Durrant & Haig 2001, 360). 

The Evolutionary Theory of Stalking does not provide us with how-actually 
explanations of the evolution of stalking. However, it provides us with how-possibly 
explanations which might be worthy of being pursued because consistent with some 
fundamental claims of Evolutionary Psychology, such as the claims about different sexual 
desires of women and men. 

Moreover, the how-possibly explanations provided by the theory may be valuable 
as a fruitful basis for the development of novel hypotheses that may enhance our knowledge 
of stalking behaviours. For instance, hypothesizing that because of different adaptive 
problems, different factors may trigger stalking mechanisms in females and males (e.g. types 
of jealousy) may offer new lines of research to understand the factors that specifically lead 
women and men to engage in stalking behaviours. 

Whether the theory provides fruitful how-possibly explanations will be discussed in 
the next section. However, before turning to the assessment of the fruitfulness and external 
consistency of the Evolutionary Theory of Stalking, we should consider another question 
about its explanatory power: does the Evolutionary Theory of Stalking perform better than 
other theories of stalking in terms of explanatory power? Take the account of stalking 
suggested by Davis and colleagues (2012) as an example. Davis and colleagues propose to 
integrate three psychological theories, namely coercive control theory, relational goal pursuit, 
and attachment theory, to explain why some individuals engage in stalking behaviours and 
why there are some sex differences in stalking. Stalking behaviours can be explained as 
coercive control, i.e., behaviours aimed at controlling other individuals' lives. These 
behaviours arise in individuals who lack self-regulation and perceive an ex-partner as the 
exclusive means to satisfy some personal goals (such as having a satisfying romantic 
relationship) and experience intense distress caused by the separation from this individual 
(Davis et al. 2012, 333). 

These individuals experience intense distress when rejected because of the tendency 
in attachment they developed in infancy. The bonding with caregivers that individuals 
experience during their childhood has an important evolutionary function in infancy (i.e. it 
secures the survival of the infants) and it affects the way individuals experience relationships 
in adulthood. According to Attachment Theory, “securely attached infants derive security 
from accessible and responsive caregivers, whereas insecurely attached infants experience 
rejection, abandonment, or indifference from primary caregivers” (Spitzberg & Cupach 2007, 
77). Individuals who have developed insecure attachment in their infancy may experience 
difficulties in handling unreciprocated desires of a romantic relationship and engage in 
stalking behaviours. 

Davis and colleagues argue the cultural context plays a major role in determining 
how women and men engage in stalking behaviours. In this view, the aforementioned sex 
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differences in frequency and strategies of stalking would be the product of the cultural 
context: culturally determined gender roles and expectations determine which behaviour is 
appropriate for men and women and facilitate the spread of certain behaviours among the 
members of each sex. Davis and colleagues argue that the cultural context38 favours “male 
dominance and men's role as the sexual aggressor” (2012, 332). Men are pushed towards 
authoritative and dominant roles, while women are pushed to be coy and submissive. These 
differences in gender roles and expectations would then have a central role in determining 
different frequency in highly aggressive stalking strategies in women and men. 

It should be noted that the integrative account does not rule out the evolutionary 
component from stalking mechanisms, and it does not explain the sex differences as the mere 
product of culture. The idea is that human psychology is determined by various factors, such 
as the evolutionary factor of attachment to caregivers, and, given the expectations and gender 
roles of the cultural context, some individuals end up engaging in stalking behaviours. 
Insecure attachment may lead women and men to behave in certain ways, and these 
behaviours may be amplified, encouraged or inhibited by the gender roles and expectations 
of the cultural context. The Evolutionary Theory of Stalking and the integrative account, 
then, should not be seen as accounts appealing to completely different, mutually inconsistent 
factors in their explanations of stalking behaviours. 

The integrative account of stalking provides explanations of why some individuals 
engage in stalking behaviours. Davis and colleagues argue that the theories integrated in their 
account have already proved to be promising in the explanation of stalking behaviours, in 
particular in the explanation of stalking behaviours in clinical cases (i.e. individuals with 
attachment disorders; Spitzberg & Cupach 2007, 77). Moreover, the integrative account 
makes the sex differences in tactics and frequency reported in the legal and psychological 
literature unsurprising. If it is true that the cultural context plays a major role in pushing 
women and men towards different behaviours – and we may have good reasons to think that 
this is true (see for instance the available data on the influence of gender norms on sexual 
lives in Sanchez et al. 2005 and managerial styles in Holmes & Schnurr 2005) – it is not 
surprising to observe the aforementioned sex differences in frequency and strategies of 
stalking.39 

Now, does the Evolutionary Theory of Stalking perform better than the integrative 
account in terms of explanatory power? To compare the explanatory power of the two 
accounts, I suggest we consider the ways they explain some of the sex differences observed 
in stalking behaviours aimed at regaining an ex-partner. Studies report that a huge portion of 

 
38 As mentioned, the studies on stalking behaviours have mainly used used samples from U.S., U.K., 
and Australia. (Spitzberg & Cupach 2007, 66). These countries, then, constitute the cultural context 
Davis and colleagues refer to. 
39 This means that we might find that women and men engage in stalking behaviours differently 
depending on the gender norms accepted in the societies they live in. 
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stalkers are ex-partners of the victim (e.g. De Smet et al. 2013; Spitzberg & Cupach 2007). 
Explaining stalking behaviours aimed at regaining an ex-partner is then one of the major 
goals that a theory of stalking can achieve. 

One of the basic statements of the Evolutionary Theory of Stalking is that the 
different amount of parental investment had a role in the evolution of sex-specific sexual 
strategies and stalking mechanisms. Specifically, because of the limited amount of obligatory 
parental investment, men are hypothesized to prefer short-term strategies and numerous 
sexual partners. Men are then hypothesized to have evolved stalking strategies that were 
successful in solving their adaptive problems, such as being able to mate with more than one 
partner. 

The explanatory power of this hypothesis, namely whether this hypothesis can 
explain the data on frequency of stalking behaviours aimed at regaining an ex-partner in 
women and men, may be called into question. If it is true that men are evolutionarily driven 
to prefer short-term strategies, it is surprising to find that men engage in stalking behaviours 
to regain access to a previous partner when they can maximize their reproductive success by 
looking for a new short-term relationship with another partner. More precisely, it is surprising 
to find that men do so more often than women do, who are supposed to be more interested in 
long-term strategies and, according to Evolutionary Psychologists, experience higher costs 
in terms of reproduction and survival when losing a partner compared to men. Indeed, 
Evolutionary Psychologists argue that women, by losing a long-term committed partner, 
would lose access to resources (e.g. food), protection (for themselves and the offspring), 
opportunities for learning, and status (Buss & Schmitt 1993, 222). 

Duntley and Buss argue that being rejected lowers one's own value as a mate (i.e. 
after a rejection, the individual might be perceived as an undesirable mate by possible future 
partners) and this may undermine the chance of finding new mates and enhancing one's own 
reproductive success (Duntley & Buss 2012, 319). This explanation provides a plausible 
account of stalking behaviours aimed at regaining a partner, but it is not clear whether this 
can explain the sex differences reported in the legal and psychological literature. This 
explanation assumes that men experience higher costs in terms of mate value when rejected 
compared to women and it is not clear why this should be the case. 

A reason for this claim might be the difference in reproductive success among 
women and men. Evolutionary Psychologists argue that while women have similar 
reproductive success (i.e. similar number of children), men's reproductive success may 
significantly vary, with some men failing to reproduce and others having dozens of children. 
Being rejected by a partner, then, may seriously undermine the chances that a man has to 
mate and reproduce. Stalking mechanisms might then have evolved to prevent or avoid men's 
reproductive failure. 

The claim that there are significant sex differences in reproductive variance is based 
on the studies conducted by geneticist Angus John Bateman, which reported significant sex 
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differences in reproductive success in Drosophila melanogaster (Bateman 1948). This 
difference in reproductive variance is one of the central assumptions of Evolutionary 
Psychology, underlying its theories on human mating. However, recent experimental studies 
have failed to replicate Bateman's results of the significant sex differences in reproductive 
success (see Gowaty et al. 2012) and the soundness of this fundamental assumption might 
need to be reconsidered. 

Now, consider the integrative account. In this account, the data on men's stalking 
behaviours are not surprising: the cultural context (e.g. gender norms on how men and women 
should be and how they should conduct themselves in romantic/sexual contexts) of the 
countries in which the stalking studies have been conducted pushes men to engage in 
aggressive, dominant stalking behaviours to regain access to an ex-mate, whereas women do 
not experience the same cultural pressure. When it comes to explaining these sex differences 
in stalking behaviours, the integrative account seems to perform better than the Evolutionary 
Theory of Stalking. 

However, both the integrative account and Duntley and Buss' theory face the 
following problem. Whether the available data provide an accurate picture of sex differences 
in stalking behaviours is open to question. Indeed, it is not clear whether they report the actual 
frequency and types of stalking tactics used by women. The frequency with which women 
engage in persistent pursuit and stalking behaviours may have been underestimated (Davis 
et al. 2012, 337). Research has paid little attention to some of women’s behaviours, such as 
flirting, seduction, and using one's own physical attractiveness, which are used as persistent 
pursuit strategies. Moreover, women's aggressivity may have been underestimated. For 
instance, little is known about the aggressiveness of women's behaviours aimed at damaging 
the reputation of the desired partner (or ex-partner). Another point is that men might report 
to be victim of stalking less frequently than women do. The psychological literature offers 
mixed results. Some studies report that women and men do not differ in which behaviours 
they categorize as cases of stalking (Sheridan et al. 2002), while others have found some 
differences, revealing that men are less likely to qualify various cases of persistent pursuit as 
stalking (Yanowitz 2006; see also Lyndon et al. 2012 for a discussion of this issue). 

Gathering more data on the frequency and aggressivity of women's stalking tactics 
and on how men experience being victim of stalking behaviours is necessary for achieving a 
better understanding of the phenomenon. Having these points clarified will enable us to 
evaluate the actual explanatory power of the two accounts. For instance, if studies reveal that 
women and men engage in aggressive stalking tactics at similar rates, the two accounts might 
need to revise some of their statements. For instance, the Evolutionary Theory of Stalking 
may need to revise the way it explains the use of aggressive tactics (i.e. by appealing to 
differences in reproductive variance). 
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2.4 External consistency and fruitfulness of the Evolutionary Theory of Stalking 

Although the Evolutionary Theory of Stalking may face some problems in terms of 
explanatory power, the theory could still be evaluated as a good, promising theory if it 
satisfies other relevant values. 

When discussing the virtues of the Evolutionary Theory of Stalking, Duntley and 
Buss emphasize its consistency with Sexual Strategies Theory (Buss & Schmitt 1993). Sexual 
Strategies Theory hypothesizes the aforementioned sex preferences in sexual strategies on 
the basis of the different parental investment experienced by women and men. Sexual 
Strategies Theory is frequently presented as one of the triumphs of Evolutionary Psychology, 
showing the predictive power and fruitfulness of the program (e.g. Buss & Reeve 2003). The 
consistency of the Evolutionary Theory of Stalking with this theory, then, may be seen as 
good news and of primary importance for its appraisal. 

Several studies have been conducted to test the hypotheses of the Sexual Strategies 
Theory, producing evidence about the hypothesized sex differences in sexual strategies (e.g. 
Schmitt et al. 2003; Schmitt et al. 2012). For instance, one of the predictions of the theory is 
that, because of the different strategies able to maximize reproductive success, men are more 
open to casual sex compared to women. The prediction has been tested in cross-cultural 
studies by collecting data on how much time women and men wait before consenting to have 
sex with someone. Studies reveal sex differences in permissive sexuality: the likelihood of 
intercourse after knowing someone for a short time (e.g. 1 week) is much higher among men 
(positive about the possibility of consenting to sex after one week) than among women 
(highly unlikely to have sex after knowing someone for just 1 week) (Buss & Schmitt 1993, 
211; see also Surbey & Conohan 2000). 

Sexual Strategies Theory has also been widely criticized. Critics have emphasized 
two problems. First, the fundamental assumptions of the theory have been called into 
question. Specifically, the way the parental investment of women and men is calculated is 
unconvincing, since men's amount of investment for the survival of the offspring is not 
adequately considered (e.g. Hubbard 1992). For instance, the evaluation of men's parental 
investment used by Evolutionary Psychologists ignore the energy involved in male-male 
competition and in the protection of the offspring (see the fourth chapter for an extensive 
discussion of the evaluation of parental investment of men and women). If these costs were 
considered, critics argue, it would turn out that men's parental investment plays a more 
substantive role in the survival of the offspring than previously claimed (Hrdy 1986). This 
means that the hypothesis concerning the preferences of sexual strategies of women and men 
based on the significantly different parental investments of women and men should be 
reconsidered. 

Second, it is argued that Evolutionary Psychologists have cherry picked data to 
confirm their theory. The theory hypothesizes that men and women differ considerably in 
sexual desires and preferences for sexual strategies, but, according to critics, data do not show 
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that women and men significantly differ in their sexual desires. For instance, Andrew Smiler 
argues that existing data reveal substantial similarities in sexual strategies of women and 
men, for instance in the number of partners desired by women and men (Smiler 2011, 604). 
Evolutionary Psychologists should take into account the data that have been deliberately 
ignored and reconsider their confidence over the predictive accuracy of the theory (Smiler 
2011, 604; see also Chapter 4 of this dissertation). 

The Evolutionary Theory of Stalking is consistent with Sexual Strategies Theory. 
Taken together, these two theories provide a consistent, harmonious portrayal of the 
strategies evolved by humans to enhance their reproductive success. However, the criticisms 
just discussed indicate that whether Sexual Strategies Theory is able to account for human 
mating is open to question, and the consistency of the hypotheses and predictions of the 
Evolutionary Theory of Stalking with this theory might then be bad news. 

The consistency with Sexual Strategies Theory is essential to the Evolutionary 
Theory of Stalking, since the former provides the guidelines for the formulation of the 
hypotheses and predictions of the latter on stalking strategies. Hence, if Sexual Strategies 
Theory is an inaccurate, biased account of human mating, this consistency may call into 
question the soundness of the Evolutionary Theory of Stalking and it may then be seen as an 
(epistemically) undesirable quality of the Evolutionary Theory of Stalking. Contrary to what 
is argued by Duntley and Buss, the consistency of the Evolutionary Theory of Stalking with 
Sexual Strategies Theory does not speak in favour of the truth or reliability of the former. 

What about the fruitfulness of the theory? As discussed in the second chapter, the 
value of fruitfulness concerns the ability of a theory to extend its content and expand our 
knowledge. I have suggested assessing fruitfulness by considering the properties of the tools 
used to extend the content of a theory in an actual research context, such as research questions 
and heuristics. The analysis of the fruitfulness of the Evolutionary Theory of Stalking will 
focus on research questions. 

The central questions of the theory are evolutionary questions. Specifically, Duntley 
and Buss ask what the evolutionary functions of stalking behaviours might be. For instance, 
Duntley and Buss focus on how stalking mechanisms can solve the adaptive problems of 
regaining sexual access to an ex-partner and interfering with competitors to have sexual 
access to a possible partner (Duntley & Buss 2012, 316). 

Do these types of questions have the power to make the theory fruitful? The way 
Evolutionary Psychologists use adaptationist questions may in fact undermine the 
fruitfulness of the theory. Specifically, when the adaptationist questions are the only 
questions asked and adaptationist answers are the only answers seen as legitimate, the ability 
of the theory to enhance our understanding of a phenomenon may be limited (see the 
discussion developed in section 3.1 of Chapter 2). 

Understanding whether using an adaptationist methodology (i.e. focusing only on 
adaptationist questions) can extend our knowledge of stalking involves understanding 
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whether non-adaptationist evolutionary questions (e.g. examining how stalking strategies 
were exapted from other mechanisms or whether some of these strategies may be by-
products) are of secondary importance or may be ignored. However, as it was pointed out in 
the second chapter, the evolution of a trait involves various factors (e.g. environmental and 
developmental constraints). Hence, exploring non-adaptationist evolutionary questions is 
actually relevant to understand stalking. 

In the second chapter, I have explored the importance of asking non-adaptationist 
questions in order to make Evolutionary Psychology's theories fruitful. In this section, I will 
focus the discussion on fruitfulness on its relations with the values of external consistency 
and explanatory power. 

In the discussion of the external consistency of the Evolutionary Theory of Stalking, 
I have claimed that the consistency of the theory with Sexual Strategies Theory is 
fundamental for the theory of stalking. Several evolutionary questions used to develop the 
theory of stalking are based on the sex differences in sexual desires posited by Sexual 
Strategies Theory. 

I have already emphasized how the consistency of the Evolutionary Theory of 
Stalking with Sexual Strategies Theory may be epistemically undesirable, but this 
consistency may affect the fruitfulness of the Evolutionary Theory of Stalking too. Taking 
Sexual Strategies Theory as fundamental basis to formulate questions about stalking might 
constrain and limit the fruitfulness of the Evolutionary Theory of Stalking. Assuming that 
men and women considerably differ with respect to their preferred sexual strategies, and 
assuming that this has a fundamental role in determining how and whether they engage in 
stalking behaviours, might be a weak starting point to formulate questions on stalking 
behaviours. This is because the problems and biases of Sexual Strategies Theory might be 
transmitted to the Evolutionary Theory of Stalking. If it is true that consistency with Sexual 
Strategies Theory is undesirable, i.e., if it is not epistemically desirable to be consistent with 
a theory for which many criticisms have been raised, asking questions formulated on the basis 
of this theory may negatively constrain the ability of the Evolutionary Theory of Stalking to 
extend our understanding of stalking. 

In the discussion of the explanatory power of the theory, I have argued that the 
Evolutionary Theory of Stalking might be able to provide fruitful how-possibly explanations. 
That is, the theory might be able to provide explanations (temporarily) lacking empirical 
support but still valuable because fruitful. However, if critics are right that the statements 
concerning the different sexual strategies are unwarranted and evidence does not support 
them, the external consistency of the theory with Sexual Strategies Theory might then 
question the ability of the theory to provide fruitful how-possibly explanations. 

On a more general level, the analysis of the external consistency and fruitfulness of 
the Evolutionary Theory of Stalking may shed light on the fruitfulness of Evolutionary 
Psychology as a research program. I have defined a fruitful program as one capable of 
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extending its content by producing novel theories and hypotheses. Building up on Sexual 
Strategies Theory, Duntley and Buss have proposed the Evolutionary Theory of Stalking, 
which provides novel hypotheses on human psychology and its evolution. This development 
of the content of the program may  question the fruitfulness of the program. If it is true that 
Sexual Strategies Theory is a weak starting point to formulate novel hypotheses, this 
development of the content of the program could be seen as an epistemically unsuccessful 
development. Putting the issue in Lakatosian terms, the fact that from the basic theories of 
Evolutionary Psychology (e.g. Sexual Strategies Theory), theories that we have good reasons 
to think as false or inaccurate are developed, may lead us to think that Evolutionary 
psychology is a degenerating research program (Lakatos 1970; see also section 2.1 of 
Chapter 1). In other words, Evolutionary Psychology would be a program that produces novel 
hypotheses that - once the relevant evidence will be collected - will be systematically 
falsified. 

The fact that the Evolutionary Theory of Stalking may turn out to be an undesirable 
development or extension of the content of Evolutionary Psychology does not allow us to 
conclude that Evolutionary Psychology is a fruitless program. Other theories suggested by 
Evolutionary Psychologists may be seen as epistemically successful developments and 
extensions of the program. However, if Sexual Strategies Theory constitutes the basis of 
many of the extensions of the program and we have good reasons for thinking that it is a 
problematic theory, whether the theory is the best way to make the program fruitful should 
be considered carefully. 
 

 

3. Discussion: what the case study tells us about values 
In the previous section, three values – explanatory power, external consistency, and 
fruitfulness – have been used to analyse the Evolutionary Theory of Stalking (Duntley & 
Buss 2012). Explanatory power has also been used to compare the theory to the integrative 
account of stalking (Davis et al. 2012). 

What can we say about the nature and role of values in the evaluation of scientific 
theories in light of the case study? 

First, the case study shows that understanding whether a theory satisfies a value may 
be hampered by local contingencies. Understanding whether the two theories of stalking have 
explanatory power is obstructed by the unavailability of evidence. The evidence relevant to 
assess the evolutionary explanations provided by the Evolutionary Theory of Stalking is 
lacking and the reliability of the available data on sex differences in stalking behaviours is 
open to question. These factors make it difficult to understand whether the two theories are 
actually able to explain why some individuals engage in stalking behaviours and the ways 
women and men engage in such behaviours. Were the relevant evidence available, we would 
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have clearer ideas on which theory performs better in terms of explanatory power.40 
The case study then shows that contextual factors, such as the availability of relevant 

evidence, sometimes have an impact on the evaluation of whether and how a theory satisfies 
a value. The valuable features of a theory may be ignored and underestimated (or 
overestimated), because the context in which the theory is evaluated does not allow for an 
accurate assessment of whether and how the theory satisfies certain values. Contextual 
factors may then determine whether the ascription of a value to a theory (such as “Theory T 
has explanatory power”) is justified, i.e., whether we have good reasons to claim so. 

The case study then reveals that the evaluation of whether and how a theory satisfies 
a value is historically and culturally situated. I call this thesis the situatedness of theory 
appraisal. The evaluation of scientific theories is always done at a specific time in history, 
in which technologies and evidence relevant to the assessment of theories may be lacking, 
and in a specific cultural context, involving scientific, methodological, political, and social 
factors. This means that, although a theory may actually satisfy a certain value, depending 
on the local contingencies of a historical and cultural context, we might be unable to 
appreciate this. 

In the case study presented in this chapter, the local contingency hampering the 
understanding of the explanatory power of the theories of stalking was the unavailability of 
relevant evidence, a factor concerning the scientific practice. However, other types of 
contextual factors may be relevant in determining the way a scientific theory is assessed. 

Consider the way the theory of female orgasm as by-product was initially received 
by the scientific community, example that was presented in the introduction of this 
dissertation (Symons 1979; Lloyd 2005). Although the theory of female orgasm as by-
product had great explanatory power (the theory was able to explain the evolutionary origin 
of female orgasm and the data on frequency and modalities of orgasm in women) and 
performed better than its alternatives in terms of explanatory power (see Lloyd 2005 for a 
discussion of alternative theories), scientists were unable to acknowledge its explanatory 
power because of certain contextual factors. 

The explanatory power of the theory was ignored for a long time because the theory 
did not provide an adaptationist explanation of female orgasm. At that point in the history of 
science, adaptationism dominated scientific research and by-product explanations were seen 
as having secondary importance compared to adaptationist explanations. More precisely, as 
Lloyd 2015 explains, non-adaptationist explanations were considered only when 
adaptationist explanations failed to be corroborated by evidence (Lloyd 2015, 349; see also 
the introduction and the second chapter of this dissertation). Moreover, the theory explaining 
female orgasm as by-product was also criticized by some feminist scholars because it was 

 
40 This means that, when contextual factors like the lack of evidence obstruct an accurate assessment 
of theories, we may want to suspend our judgment on whether a theory satisfies a certain value until 
the relevant evidence is produced. 
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perceived as a sexist account of female sexuality. Specifically, since the theory provides a 
non-adaptationist explanation of female orgasm, the theory was seen as ascribing female 
sexuality secondary importance in the evolutionary history of human sexuality (Lloyd 2001). 

The appreciation of the explanatory power of the by-product theory of female 
orgasm, then, was obstructed by both science-related and society-related factors, namely the 
methodological assumptions of adaptationism endorsed by the scientific community and the 
feminist agenda endorsed by some members of the scientific community.41 

Let's now turn to the second point. The case study shows that contextual factors may 
determine whether and why values are desirable in relation to a given theory. I call this thesis 
the contextual desirability of values. Take external consistency as an example. External 
consistency is included in virtually all the lists suggested in the philosophical literature (see 
section 1.1 of the introduction). The reasons for its desirability or whether it is desirable at 
all may vary across contexts, depending on the accuracy or reliability of the relevant 
background theories (see Douglas 2013; Steel 2010). If we have good reasons to think that 
the background theories are accurate or reliable, the consistency with those theories may be 
seen as a sign that our theory is accurate or reliable (or not obviously false). 

The case study shows that external consistency – in that context – is undesirable. 
More precisely, the consistency of the Evolutionary Theory of Stalking with Sexual 
Strategies Theory is epistemically undesirable because of the problems of the latter. Indeed, 
if it is true that Sexual Strategies Theory faces the difficulties discussed in the previous 
section (namely problems concerning its basic assumptions and empirical support), being 
consistent with such a theory is not indicative of the truth or reliability of the Evolutionary 
Theory of Stalking. If it is true that Sexual Strategies Theory is an inaccurate portrayal of 
human mating, taking this theory as a basis for formulating evolutionary explanations of 
stalking may actually obstruct the attainment of knowledge. 

In that context, external consistency is not an epistemic value. However, it should 
be noted that this does not show that external consistency is not a valuable feature of scientific 
theories. Ideally, external consistency is a valuable feature of scientific theories because of 
the aims ascribed to science, such as providing a consistent picture of the world. Moreover, 
it does not show that external consistency cannot be truth indicative: the consistency of a 
theory with true or reliable theories provides us with reasons to think that the theory might 
be true or reliable. What the case study shows is that in this case external consistency is not 
truth indicative and that a theory may satisfy an important value, such as external consistency, 
but whether this is desirable depends on whether the consistency involves true or reliable 
theories or not. 

 
41 This is not to say that the social and political values of a cultural context always impede an accurate 
assessment of theories. As I will discuss in the fourth chapter, social factors as feminist values may 
play an epistemic role in the assessment of scientific theories, i.e., they may enhance the acquisition of 
knowledge. 
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Moreover, although the consistency of the Evolutionary Theory of Stalking with 
Sexual Strategies Theory is not truth indicative, the value of external consistency – in that 
context – is still valuable. The reason is that external consistency is able to provide 
information relevant to the assessment of the Evolutionary Theory of Stalking, namely 
information over possible problems of the theory due to its consistency with Sexual Strategies 
Theory. Values, then, are those features of scientific theories that, although they might be 
epistemically undesirable in a specific context, they are still valuable because able to provide 
relevant information over theories, also in a “negative” way. 

The third and last thesis discussed in this section is the thesis of the 
interrelationships between values. Our case study shows that values can be interrelated with 
each other. In the case study developed in this chapter, considerations about the external 
consistency of the Evolutionary Theory of Stalking with Sexual Strategies Theory were 
relevant to the assessment of the fruitfulness and explanatory power of the theory. Indeed, 
the consistency of the theory with Sexual Strategies Theory may question its fruitfulness and 
explanatory power, i.e., its ability to enhance our understanding of stalking and provide 
accurate explanations. 

Understanding whether and how a theory satisfies a certain value (e.g. external 
consistency) may be relevant to understanding whether and how the theory satisfies other 
values (e.g. fruitfulness and explanatory power). The relations among values may then play 
an important role in theory appraisal, by determining the kinds of reasons values can provide 
to the assessment of theories and determining the weight that these values can have in the 
assessment. 

Overall, this study strengthens the idea that epistemic and cognitive values 
constitute important tools to understand whether a theory is true, accurate, reliable or worthy 
of being developed further. Moreover, it highlights that whether a value can actually provide 
reasons to believe a theory true or reliable, involves considering that the assessment is done 
in a specific historical and cultural context as well as the relations that values may have with 
each other. 

To date, the literature in philosophy of science has paid little attention to the 
influence of contextual factors on theory appraisal (e.g. Douglas 2013; see also Steel 2010). 
However, the three theses discussed in this section should be integrated in the accounts aimed 
at clarifying the roles that values can play in the assessment of scientific theories. In 
particular, they are relevant if we think that the roles that a value can legitimately play in 
theory appraisal depends on whether it is epistemically or pragmatically desirable (e.g. 
Douglas 2009). 
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4. Conclusion 
This chapter was dedicated to exploring what makes values able to provide epistemic and/or 
cognitive reasons to assess scientific theories and prefer a certain theory over its alternatives. 
To develop this analysis, I have presented a case study, namely the Evolutionary Theory of 
Stalking, and I have used three values to analyse it. The case study shows that contextual 
factors (namely elements of the historical and cultural context in which a theory is assessed) 
are among the factors determining the desirability of values. 

Before turning to the analysis of non-cognitive values in Evolutionary Psychology, 
a clarification. The case study presented in this chapter focuses on research in psychology. 
The conclusions on the desirability of values and on the relations among values may then be 
non generalizable to other fields. 

However, this should not be seen as a limitation of the argument developed in this 
chapter. My analysis shows that, in order to understand the effective importance and 
desirability of values, we should consider the local, specific factors involved in the 
assessment of theories. This implies that understanding the roles that values can have in 
science necessarily involves analysing case studies from different fields. 

As mentioned in the second section, the way stalking is studied and prosecuted 
varies across countries. Partially different definitions are used in legal systems and 
psychologists have employed different notions of stalking to study the phenomenon. Cultural 
assumptions about romantic relationships, courtship, and gender roles may play a role in 
determining these differences. Although the phenomenon of stalking has not been considered 
in the philosophical literature, it constitutes an interesting case study deserving attention. The 
case study developed in this chapter focused on cognitive values, but stalking may constitute 
an interesting case study for future research on how objects of study are conceived (namely 
what should count as stalking behaviour) and the ways non-cognitive values, cultural 
expectations, and gender roles may influence this process. 

The next chapter will focus on the influence of non-cognitive values in the 
assessment of one of the theories analysed in this case study, namely Sexual Strategies 
Theory (Buss & Schmitt 1993). Specifically, the next chapter will focus on the beneficial 
roles that non-cognitive values – in particular feminist values – have played in the assessment 
of the theory. 
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Chapter 4 
 
Feminist critiques of Evolutionary 
Psychology 
The cognitive role of non-cognitive values42 
 
 
 
 
 
 

1. Introduction 
The role of non-cognitive values in the assessment of scientific theories has been hotly 
debated in the philosophical literature. According to the value-free ideal, only cognitive 
values43 play a legitimate role in theory appraisal, whereas non-cognitive values should be 
excluded from these phases of scientific research (see section 1 of Chapter 1). The reason is 
that, unlike cognitive values, non-cognitive values cannot help with the attainment of 
knowledge. When non-cognitive values influence theory appraisal, advocates of the value-
free ideal argue, they undermine the reliability of scientific reasoning and the epistemic 
authority of science (e.g. Haack 1993). 

However, the value-free ideal has been widely criticized as a descriptively 
inaccurate and normatively undesirable portrayal of science. Critics of the value-free ideal 
have argued that the history of science and scientific practice show that non-cognitive values 
can play relevant, legitimate roles in the assessment of scientific theories. For instance, 

 
42 This chapter is based on joint work with Jan Sprenger. 
43 In this chapter, I will use ‘cognitive values’ to refer to both cognitive and epistemic values. 
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Longino (1990) emphasizes the role of non-cognitive values in evidential reasoning. Rudner 
(1953), Hempel (1965), and Douglas (2000) have argued that non-cognitive values play a 
legitimate role in theory appraisal by influencing the assessment of cases on inductive risk. 

In this chapter, I aim at showing that non-cognitive values can play a cognitive role 
in the assessment of scientific theories, since they can help scientists acquire new knowledge 
of reality, just like cognitive values do. To do so, I will present a case study concerning the 
epistemically beneficial influence of feminist values on theory appraisal. 

Feminist scholars are interested in detecting and fighting forms of oppression of 
women. When it comes to science, feminists are especially committed to detect the ways in 
which scientific practice neglects women as an object of research and denies them an active 
role in the production of knowledge. In the last decades, a considerable feminist literature 
has emerged in the fields of sociobiology, evolutionary biology, and psychology (for an 
overview see Gowaty 1997). The case study presented in this chapter will highlight the role 
of feminist values in combating bias in the account of human sexuality in Evolutionary 
Psychology (Buss & Schmitt 1993). 

The chapter is structured as follows. In the second section, I expound the case study. 
I first introduce the evolutionary account of human sexuality. I then present the feminist 
critique of this account and I discuss the cognitive role that feminist values play in this case 
study. In the third section, I argue that, since non-cognitive values can play a cognitive role 
in theory appraisal, the traditional cognitive/non-cognitive distinction of values needs to be 
reconceived. However, I will also argue that not any non-cognitive values can play the 
cognitive role that feminist values play in the case study and that a distinction between 
different types of non-cognitive values is needed. Section 5 summarizes the findings and 
concludes. 

 
 

2. Human sexual behaviour and Evolutionary Psychology 
Evolutionary Psychologists have conducted several studies to clarify the evolutionary origins 
of human mating, revealing that humans have evolved a variety of traits, such as preferences 
for partners with certain features (Buss et al. 1990; Buss, Shackelford, Kirkpatrick, & Larson, 
2001), tactics of mate poaching (Schmitt & Buss 2001; Duntley & Buss 2012), and emotional 
responses to first-time intercourse (Haselton & Buss 2001). Research on human sexuality in 
Evolutionary Psychology has been tremendously prolific and extensively presented and 
discussed in newspaper articles, radio, and television (Cassidy 2005; see also section 2.1 of 
Chapter 1). As the philosopher of science David Buller reports, you might read about 
Evolutionary Psychology’s research on sexual behaviours on the covers of women’s and 
men’s magazines “during almost every wait in the supermarket checkout line” (Buller 2005, 
3). Because of the astonishing amount of studies conducted, their alleged success in 
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corroborating the predictions of the account, and their popularity outside academia, 
Evolutionary Psychologists usually present their account of human sexuality as one of the 
triumphs of Evolutionary Psychology (e.g. Buss & Reeve 2003). 

In this section, I analyse the influence of non-cognitive values on the account of 
human sexuality provided by Evolutionary Psychology. In particular, I focus on Sexual 
Strategies Theory (Buss & Schmitt 1993), and the theories on which it is based, namely 
Sexual Selection Theory and Parental Investment Theory. Let’s start with the most time-
honored theory: Sexual Selection Theory. 

Charles Darwin observed that in several species sexes differ in respect to many 
features, such as size, colours, and behaviour. Not all of these features can be explained by 
natural selection, namely as features evolved because solving adaptive problems of survival. 
For instance, Darwin was puzzled by the flashy train of peacocks: how can a peacock survive 
and defend himself with that iridescent train that makes him more “like a dandy than a 
warrior”? (Darwin 1871, 43). In order to explain these anomalies, Darwin formulated the 
theory of Sexual Selection: individuals look for partners with good genes, i.e., partners who 
can provide them with a healthy offspring able to survive. The “enigmatic” features, such as 
the peacock’s train, indicate the good genes of individuals and help them to find a partner 
and spread their genes. 

Two mechanisms are especially important for sexual selection. First, the members 
of one sex are involved in intrasexual competition, also called ‘male-male competition’, 
namely a competion to have sexual access to the other sex. Second, the other sex is involved 
in the intersexual selection, also called ‘female choice’. Individuals choose to mate with 
individuals that display certain features, i.e., features that signal the good genes of the 
potential partner. Evolutionary Psychologists think that while men are involved in the 
intrasexual competition, women make the selection. 

Sexual Selection Theory, by itself, does not explain this difference in roles between 
sexes. An explanation was provided by Parental Investment Theory. The theory was first 
formulated by Robert Trivers, who defined parental investment as 

 
“any investment by the parent in an individual offspring that increases the offspring’s 
chance of surviving (and hence reproductive success) at the cost of the parent’s ability 
to invest in other offspring.” (Trivers 1972, 139) 
 

The difference in roles would be a result of the different amount of parental investment 
experienced by sexes. While one sex invests less in offspring and is involved in intrasexual 
competition, the other sex invests more and makes the intersexual selection. Trivers’ 
argument hinges on anisogamy, namely sexual reproduction involving gametes that differ in 
respect to quantity and size. This asymmetry in gametes would determine the amount of 
parental investment of sexes. The sex that produces few large gametes invests more in 
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offspring. The reason is that these gametes are rare and precious and, in order to avoid 
wasting them, the individuals producing these cells choose carefully the partner that can 
assure good use of them. The sex that generates many small, cheap gametes, on the other 
hand, invests less in offspring and is involved in the intrasexual competition. When it comes 
to humans, women produce large gametes, i.e., ova, and men generate small and cheap 
gametes, i.e., sperm. Hence, traditionally, evolutionary biologists and psychologists claim 
that women have a greater parental investment than men. Indeed, women are involved in an 
‘obligatory’ investment that is indispensable for the birth and survival of the offspring, 
including nine months of pregnancy and breastfeeding. 

On the basis of Sexual Selection Theory and Parental Investment Theory, 
Evolutionary Psychologists David Buss and David Schmitt propose Sexual Strategies Theory 
to explain human sexual behaviour (Buss & Schmitt 1993). Buss and Schmitt claim that 
humans have evolved two main sexual strategies, namely long-term and short-term strategies. 
While a long-term strategy aims at long, monogamous relationships, a short-term strategy 
does not lead to a real commitment to a romantic relationship. Buss and Schmitt argue that 

 
“men and women have faced different mating problems over human evolutionary 
history, at least in some delimited domains, and therefore the principles that govern 
the mating of women and men are predicted to be different in these domains.” (Buss 
& Schmitt 1993, 205) 

 
Buss and Schmitt hypothesize that the different amounts of parental investment pose different 
adaptive problems to women and men and determine which sexual strategy they are more 
willing to pursue. While men would be more inclined to short-term mating than women, 
women would look for long-term relationship more often than men.44 By means of short-
term strategies, men would solve their adaptive problem posed by the big quantity of cheap 
gametes. That is to say, since men’s reproductive success is constrained by the number of 
women they can inseminate, short-term mating would allow them to use their big quantity of 
gametes and spread their genes. By pursuing long-term strategies, women would solve the 
adaptive problems posed by their obligatory investment. Long-term mating would allow 
them to find partners that provide protection and resources that are necessary for the survival 
of the offspring. 

Evolutionary Psychologists have produced an astonishing amount of studies and 
empirical evidence that would support the predictions of Sexual Strategies Theory on the 
existence of sex differences in mating strategies (e.g. Buss et al 1990; Schmitt et al. 2012). 
Manifold studies have detected sex differences in the desired number of partners (Schmitt et 
al. 2003). Furthermore, several studies show that while women value partners with resources 

 
44 These claims are statistical. Buss and Schmitt concede that women and men use both strategies (see 
for instance Buss & Schmitt 1993). 
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and high status more than men (Gottschall et al. 2003), men prefer partners with traits that 
signal fertility (e.g. Buunk et al. 2001; Confer et al. 2010). 

Sexual Strategies Theory assigns an essential role to the amount of parental 
investment in the evolution of sexual behaviours. However, this is done on the basis of 
contentious and sometimes outright questionable assumptions. In the next section, I 
demonstrate how feminist values have helped to uncover and challenge these assumptions, 
and how they improved the reliability and objectivity of evolutionary accounts of human 
mating. 

 
2.1 Feminist critique of the evolutionary account of human mating 

The account of human sexuality suggested in Evolutionary Psychology and biology has been 
widely criticized. Many of these criticisms have been raised by scholars who explicitely 
embrace feminist values (e.g. Hubbard 1990; Hubbard 1992). Their critique focuses on the 
influence of gender stereotypes on evolutionary explanations and is inspired by political and 
social values and ideals, such as gender equality, empowering women’s life, and fighting 
patriarchal oppression. In this section, I report some of these criticisms targeting Sexual 
Strategies Theory and the theories it builds on. These criticisms show that feminist values 
gain cognitive relevance in at least four different ways. 

The first criticism concerns Sexual Selection Theory. The primatologist and 
anthropologist Sarah Hrdy has argued that evolutionary theorists have ignored many 
widespread behaviours, shared by the majority of primate species.45 For instance, scientists 
have paid little attention to data concerning competition among females, and females’ 
engagement in promiscuous mating that is not necessary for fertilization. One of the reasons 
why this evidence was neglected was that it clashed with the post-Victorian prejudices and 
stereotypes about sex behaviours on which the picture of sexuality provided by Sexual 
Selection Theory was based. In this view, males are ardent and promiscuous lovers, and 
females are coy and monandrous (Hrdy 1986, 146). On the basis of these assumptions, 
evolutionists assumed that being sexually competitive was not advantageous for females and 
ignored all the behaviours related to this trait (Hrdy 1981/1999, 11). 

However, Hrdy has argued that primatology provides extensive evidence showing 
that the assumptions that reproductive variance is greater among males than among females 
and that fertilization is the only reason females have to mate are unjustified (Hrdy 1986, 131). 
The prejudices and stereotypes underlying the traditional account have obstructed the 
attainment of an exhaustive understanding of sexuality, constraining research to analyze 

 
45 The study of nonhuman primates constitutes an important source of evidence for evolutionary 
psychology and biology. Since human beings and some nonhuman primates share a recent common 
ancestor in their evolutionary lineage, evolutionary scientists think that the study of these animals can 
shed light on the adaptive problems of our ancestors. For a critique of comparative analysis as source 
of evidence see Buller 2005 and section 2.1 of Chapter 1 of this dissertation. 
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females only in the role of mothers and as passive resources available to males (Fedigan 
2001, 49). By neglecting data on the behaviour of female primates, Hrdy argues, the 
traditional account of sexuality gives only a partial explanation of sexual behaviour. 

On a similar basis, Andrew Smiler (2011) has provided an extensive critique of 
Sexual Strategies Theory. As explained in the previous section, the theory predicts specific 
sex differences in the preference for mating strategies. In particular, it predicts that men have 
evolved a preference for short-term strategies and women a preference for long-term 
strategies. Women and men would then differ in the number of partners they desire and also 
in the features they find attractive in partners. 

Evolutionary Psychologists dedicate an extensive analysis to the differences in the 
number of partners that men and women desire. For instance, Schmitt and colleagues 
emphasize how their studies show that men desire more short-term partners than women do 
(Schmitt et al. 2003). Moreover, according to Evolutionary Psychologists, their studies reveal 
that men and women significantly differ in the features they see as most important in potential 
mates (i.e. men would ascribe importance to attractiveness and women to resources, Buss & 
Schmitt 1993). 

However, Smiler argues that the data collected in these studies show similarities 
between men and women, and not differences. For instance, Smiler reports that only a 
minority of the men tested by Schmitt and colleagues (2003) expresses a preference for short-
term mating. In general, both women and men express a preference for having just one 
partner (Smiler 2011, 605; see also Tate 2011). Moreover, Smiler questions the claim that 
these studies would clearly show that women and men differ in the features they find 
desirable in partners. The studies conducted by Evolutionary Psychologists show that women 
and men agree on what are the most important features in partners, namely “dependable 
character, emotional stability/maturity, pleasing disposition, and mutual attraction/love” 
(Smiler 2011, 606). The characteristics on which Evolutionary Psychologists focus, namely 
attractiveness and status, are “ranked as being of middling importance (or lower)” in both 
women and men (Smiler 2011, 607). 

It is worth noticing that the data showing these similarities are collected by the same 
proponents of Sexual Strategies Theory. Why do they focus on sex differences and neglect 
the substantial similarities revealed by their studies? According to Smiler, proponents of 
Sexual Strategies Theory “selectively focus on only those findings that support their theory” 
(2011, 604). Evolutionary Psychologists, then, would cherry pick data in order to corroborate 
their predictions and ignore the findings that might question the adequacy of their theory. 

Let’s turn now to the feminist critique of Parental Investment Theory. 
As previously mentioned, in the traditional view endorsed by Evolutionary 

Psychologists, males' parental investment is rather small and, in principle, can amount to only 
one ejaculation necessary for conception. Female investment, instead, is huge and includes 
pregnancy, breastfeeding, and protection. This view has been widely criticized by feminist 
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researchers. For instance, Ruth Hubbard has challenged the traditional criteria to measure 
parental investment, in particular the role of anisogamy and the way gamete size is considered 
in this calculation. Scientists traditionally assume that size and quantity of gametes (i.e., 
small, “cheap” male gametes vs. big, “expensive” female gametes) are important for the 
evolution of human sexual behavior. However, Hubbard argues that although it is true that 
females “produce fewer eggs than males do sperm, and females gestate the embryos, [...] it 
is not obvious how to translate these facts into energy expenditures”, i.e., it is not clear in 
which degree these factors determine the amount of parental investment experienced by men 
and women (Hubbard 1992, 142). Moreover, Hubbard argues that considering size and 
quantity of gametes is not sufficient for an accurate calculation of parental investment and 
that an exhaustive evaluation of male parental investment should involve several aspects. 
Feminist philosopher of science Carla Fehr explains this point as follows: 

 
“Eggs are larger than sperm. So, if one simply considers gamete size, male 
investment is smaller. However, males do not use a microscopic eyedropper to 
dispense one sperm at a time. Hubbard questions whether investment ought to be 
measured at the level of the individual gamete. When one includes the total amount 
of energy and resources that are need to produce sperm and spemen, the energy 
required to develop and maintain secondary sexual characteristics (differences 
between the sex that are not directly linked to the reproductive system), the costs of 
male-male competition, the costs that males of many species invest in defending 
territory, and the effort that males of some species put into parental care, male costs 
may turn out to be higher that researchers have historically expected.” (Fehr 2018) 

 
These claims are based on research on primates’ parental investment. Feminist primatologists 
have shown that, contrary to what is traditionally argued by evolutionists, male parental 
investment is far from being insignificant for the survival of infants (Hrdy 1986, 143). In 
many species, fathers are extensively involved in direct care and protection of the offspring 
(Hrdy 1976; Hrdy 1986). 

The feminist critique of Parental Investment Theory have important consequences 
for Sexual Strategies Theory too. Indeed, if feminist researchers are right in claiming that the 
traditional determination of the amount of parental investment is faulty, Evolutionary 
Psychologists should revise their account of sexual behaviour in humans (see also 
Vandermassen 2004; Vandermassen 2005; Ah-King 2007). In particular, if it is true that 
males' parental investment turns out to be greater than previously believed, Evolutionary 
Psychologists should revise their predictions about men's preference for short-term strategies. 

Feminist researchers have also conducted various studies to test the predictions of 
Sexual Strategies Theory. For instance, Perrin et al. (2011) have designed three studies to test 
the assumption concerning the different desires of men and women in the context of a 
heterosexual romantic relationship. Findings do not support the differences predicted by 
Sexual Strategies Theory. By contrast, these studies highlight several similarities in the self-
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reports of men and women concerning the desired loving behavior. They have detected just 
one clear gender difference: women's greater desire for mutual support and care in a 
relationship. Moreover, Pedersen et al. (2011) have tested the hypothesis that men prefer 
short-term strategies more often than women do and failed to confirm it, obtaining results 
that are inconsistent with Sexual Strategies Theory. Indeed, their studies show that 
preferences for long-term strategies are widely shared among men and women. 

Feminist researchers have formulated compelling arguments against the traditional 
evolutionary explanation of human mating. Their critique has been instrumental in 
stimulating research that has helped to overcome various forms of gender prejudices and 
stereotypes, and to obtain a more inclusive and accurate picture of human sexual behavior. 

Specifically, research inspired by feminist values has promoted the attainment of 
knowledge in four different ways. It has raised sensitivity to evidence that was disregarded 
because of gender bias (e.g. evidence on female primates’ ‘promiscuity’ and male primates’ 
parental investment) but that has primary importance in order to attain a clear understanding 
of human sexuality. Moreover, it has challenged specific biases in science by questioning the 
assumptions over the sexual competitiveness of women. Feminist research has also increased 
the external consistency of the evolutionary account of sexuality (i.e. coherence with related 
parts of science, such as studies in primatology). Finally, it has provided an extensive 
evidence base to test the predictive accuracy of this account (e.g. by conducting studies 
testing Sexual Strategies Theory’s predictions). 

Feminist values have a non-cognitive core, that is, the commitment to the 
emancipation of women, gender equality, freedom of patriarchal oppression, and 
empowerment of women's lives. However, these values are entangled with a commitment to 
fighting gender bias in science (e.g. neglect of relevant data, prejudices and stereotypes about 
the roles of sexes in sexual selection). They improved scientific research on human sexuality 
by contributing to the core activities of scientific reasoning - gathering and analyzing 
scientific evidence and assessing theories on the basis of that evidence - in an epistemically 
beneficial fashion. 

The case study shows that feminist values helped with the attainment of knowledge. 
That is, they have played the cognitive role that is supposedly reserved for features of theories 
like internal consistency and predictive accuracy. The traditional distinction between 
cognitive and non-cognitive values, in which values are seen as either promoting the 
attainment of knowledge or promoting some ethical, political, social ideals, may then be too 
simplistic to account for this dual role that feminist values play. A dual characterization of 
feminist values in science seems more appropriate: non-cognitive values can have cognitive 
(promoting the attainment of knowledge) and non-cognitive (promoting ethical, political or 
social ideals) roles at the same time. 

In the next section, I will discuss some similarities between cognitive and non-
cognitive values and how these similarities can lead us to rethink the traditional 
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cognitive/non-cognitive distinction of values. I will also discuss how different non-cognitive 
values can have different effects on theory appraisal. 

 
 

3. Similarities between cognitive and non-cognitive values 
The case study presented in the previous sections sheds light on how feminist values have 
enhanced scientific practice and the assessment of evolutionary theories. It seems then that 
cognitive and non-cognitive values may play similar roles in theory appraisal, contrary to 
what is argued in the traditional view (see section 1 of chapter 1; see also Rooney 1992 and 
Rooney 2017). 

One might object that, while the epistemic importance of cognitive values is robust 
and consistent, i.e., cognitive values are able to help with the attainment of knowledge in any 
context, the epistemically beneficial influence of non-cognitive values is ‘fortuitus’. For 
instance, that feminist values were able to improve the assessment of theories of the 
evolutionary account of sexuality is due to the widespread presence of sexist, androcentric 
assumptions in science (for an overview of the extensive influence of sexist and androcentric 
assumptions on science see for instance Schiebinger 2001 and Reed 1978). Were these 
assumptions absent, feminist values would be irrelevant to science. The distinction between 
cognitive and non-cognitive values would then remain somehow intact. 

This argument does not constitute a successful strategy to defend the cognitive/non-
cognitive distinction of values. While it is true that the role of non-cognitive values in 
promoting an objective and accurate assessment of theories might be dependent on factors 
like the presence or not of some assumptions in the scientific community, the same applies 
to cognitive values. As I have shown in Chapter 3, whether cognitive values are relevant to 
the assessment of theories and whether they can provide reasons to believe a theory true or 
reliable depend on certain contextual factors, such as the availability of evidence and the 
methodological assumptions made by the scientific community. 

It should be noted that the relevance of non-cognitive values like feminist values 
may also depend on the field we consider. In some scientific disciplines, such as high-energy 
physics or pure mathematics, feminist values may be epistemically inert. In other words, in 
these fields, feminist values might be epistemically irrelevant to the appraisal of scientific 
theories. Nonetheless, this does not prove that non-cognitive values have no relevant role in 
these fields. Perhaps feminist values do not have any role, but other kinds of non-cognitive 
values may be relevant. For instance, Kent Staley has recently provided a case study showing 
that economic values played an important role in physics, in particular in the research 
concerning the Higgs boson (Staley 2017). 

The same might be true for cognitive values. That is, the relevance of cognitive 
values for theory appraisal may be dependent on the field considered. For instance, while 
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simplicity as ontological parsimony may be epistemically relevant in some fields, such as 
physics (see for instance the discussion developed in Nolan 1997 and Baker 2003), simplicity 
may be irrelevant or even noxious in other fields, such as biology. An example is the 
epistemically detrimental effect of simplicity on the biological research aimed at categorize 
sexes, where the preference for ontologically parsimonious theories led to to miss the 
complexity involved in the matter (see for instance Sjoberg & Gentry 2007, 5 and Fausto-
Sterling 1993). 

Besides being epistemically relevant to theory appraisal and being contextually-
dependent in their importance, there is a further similarity between cognitive and non-
cognitive values that should be considered. As I explained in the introduction of this 
dissertation, cognitive values may differ from each other in the reasons of their desirability. 
While some are desirable because truth indicative, namely informative over the truth or 
empirical adequacy of theories, others are desirable because of pragmatic reasons. In the third 
chapter, I have argued that the reasons for the desirability of a value may depend on 
contextual factors. However, there are values that are more easily truth indicative than others. 
For instance, predictive accuracy bears a close relation to the truth or empirical accuracy of 
a theory, i.e., it is heavily loaded on the cognitive side (see section 1.1 of Chapter 1). By 
contrast, simplicity is a value which is much harder to classify. McMullin (1983) includes it 
in his list of epistemic values, but he notes a couple of problems, too. First of all, it is vague 
and at least partially subjective. Second, even when simplicity can be measured in a relatively 
exact way, e.g. in statistical model selection as the number of adjustable parameters, it is 
debatable whether it is a good guide to empirical adequacy. Foster and Sober made strong 
claims to this effect (Foster & Sober 1994), claiming that simpler models have a higher 
tendency to be empirically adequate. However, they had to weaken and to qualify these 
claims in later publications and to acknowledge the context-sensitivity of inferences where 
simplicity has epistemic value (see also Burnham & Anderson 2002). More precisely, a 
ceteris paribus preference for simpler models can help to reduce estimation error in statistical 
inference, but this does not justify the claim that simplicity is, in general, a reliable guide to 
truth or predictive accuracy. 

The same is true for non-cognitive values. Different kinds of non-cognitive values 
may be more or less able to promote the attainment of knowledge. Let’s consider a couple of 
examples. 

One might argue that values as creationist or racist values may have the same 
epistemically beneficial influence that feminist values had in the case study analysed in this 
chapter. To the extent that these values promote a critical attitude towards established 
scientific theories, detect questionable assumptions, and lead to greater diversity in scientific 
discourse (e.g., Fuller 2007), their influence seems as legitimate as the influence of feminist 
values. Creation scientists have argued, for example, that confrontation with theories of 
divine creation and intelligent design will help biologists to develop a critical attitude toward 
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the otherwise uncontested foundations of the evolutionary paradigm, and thus put them into 
a position to discover potential problems with their preferred theory (see also the discussion 
in Laudan 1982). However, these values cannot play the cognitive role that feminist values 
have played in Evolutionary Psychology. 

To understand this difference, one must appreciate that creationist, racist, and 
feminist values are not on a par with respect to their epistemic commitments (see also the 
discussion in Kourany 2010). For example, creationist values involve dogmatic views about 
the origin of the universe that rule out several astronomical and biological theories from the 
start. Racist values make similar commitments about essential differences between human 
races. 

Feminist values are not committed to any dogmatic theory concerning (the absence 
of) differences between men and women, or the biological and psychological explanations 
of human mating. They do not prevent the pursuit of any biological or psychological research 
program. Rather, they propose a perspective for discussing and criticizing such research 
programs. 

This is a substantial difference to creationist or racist values. Instead of accepting 
the geological evidence against a ‘young Earth’ and incorporating it into a more balanced 
picture, creation scientists developed immunization strategies against such data that allowed 
them to uphold the central values to which the research program is committed (namely the 
creation of life by divine intervention). The same can be said about science guided by racist 
values, such as the Aryan Physics (Deutsche Physik) of the 1920s and 1930s. That research 
program criticized the increasing mathematization of theoretical physics and called for a 
stronger emphasis on experimental research. However, it was severely compromised by the 
a priori commitment to the racial determination of natural science,46 leading its proponents 
to reject ‘formalistic’ theories developed by scientists of Jewish descent (e.g., Einstein’s 
theory of relativity), in spite of the strong evidence in their favor. 

Thus, while there is no intrinsic tension between feminist values and scientific 
method, creationist and racist values constrain, by the very nature of their commitments and 
the way they respond to evidence, the development and improvement of scientific research. 
This explains why feminist values can be described as having a cognitive role in theory 
appraisal, whereas such a description would be mistaken for creationist or racist values. A 
role for feminist values in science is then more legitimate than a role for racist values because 
they (intrinsically) have an epistemic dimension that aims at fighting bias, and not at 
trumping scientific evidence. 

 
46 See also the following quote from the preface of Lenard’s (1936, p. IX) textbook Deutsche Physik: 
“In reality science is, like all products of man, conditioned by race and blood. No people has ever 
endeavored natural science [Naturforschung] without standing on the fertile ground provided by pre-
existing properties [sic] of Aryans” (translation by Jan Sprenger). 
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It should be noted that not all feminist values have this positive role. Indeed, 
‘feminism’ is an umbrella term that denotes different and conflicting views, such as equity 
feminism and gender feminism (Sommers 1994). As Barry Kuhle (2012) argued, while 
equity feminism is not committed to any dogmatic view on men and women, gender 
feminism is. That is, gender feminism is committed to a theory that rules out any evolutionary 
explanations of psychological differences between men and women. By constraining the 
development of evolutionary explanations, gender feminism's influence on Evolutionary 
Psychology is similarly noxious as the influence of racist or creationist values. Equity 
feminism, on the other hand, does not involve such a dogmatic view. It asks for a fair 
treatment of women in Evolutionary Psychology, i.e., it asks for a careful study of women 
and men's psychological traits. Since equity feminism fights sexism, it is involved in a 
process of political change. Nonetheless, the aim of equity feminism is not formulating a 
‘politically correct’ account of human mating. Rather, it aims to do justice to women by 
fighting bias in Evolutionary Psychology, and striving for empirically adequate explanations 
of human sexuality. Hence, equity feminism not only does not contrast with Evolutionary 
Psychology, but it also improves the reliability of its theories. 

The similarities discussed in this section question the traditional distinction between 
cognitive and non-cognitive values. Not all the values included in the traditional lists of 
cognitive values promote the attainment of truth in any context, and not all the values 
traditionally seen as non-cognitive constitute an obstacle to this goal. Values can then be 
labelled as cognitive or non-cognitive depending on the function they perform in a specific 
context (e.g. Evolutionary Psychology), namely either promoting the attainment of 
knowledge or not. The distinction should then be reconceived by taking into account the 
actual function performed by values and the similarities between values discussed in this 
section. 
 
 

4. Conclusion 
In this chapter, I have made use of a case study to demonstrate the cognitive role that non-
cognitive values can have in theory appraisal. I have argued that feminist values have 
enhanced the attainment of knowledge in Evolutionary Psychology by raising sensitivity to 
relevant evidence, challenging biased assumptions, improving the external consistency of 
theories, and providing evidence to test some of the central predictions formulated by 
Psychologists. 

Moreover, I have argued that, since non-cognitive values can play the role that is 
supposed to be reserved to cognitive values, the classical cognitive/non-cognitive distinction 
needs to be reconceived. I have also pointed out that not any non-cognitive values can play 
the cognitive role that feminist values play in the case study analysed in this chapter. While 
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feminist values (at least the ones involved in equity feminism) are able to promote the 
attainment of knowledge, others (e.g. creationist, racist, gender feminism values) obstruct it 
or may do it in a limited fashion. 

If feminists are right and the evolutionary account of human sexuality is 
fundamentally mistaken, one might ask whether the acceptance of these theories have any 
consequence for the society. If it is true that Evolutionary Psychology provides a sexist, 
biased account of human mating, does this have any consequence for lay people’s 
understanding of sexuality? 

The next chapter will explore how people judge possible mistaken decisions in 
science, such as the acceptance of false or inadequate theories. Philosophers of science argue 
that, when there is the chance of taking mistaken decisions in science (i.e. in cases of 
inductive risk), non-cognitive values help scientists weighing the possible non-epistemic 
consequences of errors, namely consequences with a moral, social, or economic dimension 
(see section 1.4 in Chapter 1). The next chapter focuses on understanding how lay people 
reason about inductive risk and possible consequences of errors, and whether and how non-
cognitive values influence this reasoning. 
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Chapter 5 
 
The psychology of inductive risk 
An experimental study on the role of  
non-cognitive values in the assessment of  
cases of inductive risk47 
 
 
 
 
 
 

1. Introduction 
Patients have been advised to take aspirin to prevent cardiovascular diseases for a long time 
(see ISIS-2 1988 and Steering Committee of the Physicians' Health Study Research Group 
1989). Recent research has called into question the prescription of aspirin as primary 
prevention48 to certain groups of the general population (e.g. Ridker et al. 2005). While 
cardiovascular diseases are among the primary causes of death among women (in particular 
in postmenopausal women), the majority of the studies tested the aspirin treatment on 
samples including only men (Lippman 2006, 11). Ridker and colleagues (2005) report that, 
of the five randomized trials testing aspirin as a primary prevention treatment for 

 
47 This chapter is based on joint work with Matteo Colombo and Leandra Bucher. 
48 While primary prevention treatments are interventions aimed at preventing diseases before they 
emerge (e,g. immunization against infectious diseases and safe lifestyle habits), secondary prevention 
measures aim at mitigating and controlling the effects of an ongoing disease (e.g. medical tests to detect 
diseases at early stages). 



Chapter 5

 

88 
 

cardiovascular diseases, three tested only men, and of the 2042 vascular events studied, fewer 
than 180 occurred in women (Ridker et al. 2005, 1294; see also Hayden et. al. 2002). There 
are sex differences in the prevalence, severity, and symptoms of cardiovascular and several 
other diseases. There are sex differences also in the responses to medical treatments, which 
make collecting direct evidence of women's response to the treatment urgent. Including both 
women and men in clinical trials enables clinicians to better understand the safety and 
effectiveness of the treatment for the general population. 

Deciding whether to accept or reject a scientific hypothesis, or to adopt or not a 
certain methodology, is always done in the face of uncertainty, which may result from mixed 
results, lack of relevant evidence, and scientists’ disagreement over the reliability of their 
methodologies. Because of uncertainty, scientists may make mistaken decisions, such as 
accepting a hypothesis that should be rejected. For instance, on the basis of clinical trials 
including only males, scientists may accept the hypothesis that aspirin is a safe and effective 
treatment for cardiovascular diseases in the general population - though it may in fact be 
unsafe or ineffective for female patients. 

Philosophers of science call the chance of taking wrong decisions in the face of 
uncertainty an inductive risk. Scientists may make errors in various stages of scientific 
research, such as when assessing whether a scientific hypothesis should be accepted, 
choosing to adopt a certain level of statistical significance or deciding to favour a certain 
interpretation of data over others (Douglas 2000; see also section 1.4 of Chapter 1). Some 
philosophers of science argue that when these possible mistakes have social, ethical or 
economical consequences, such as harming people’s health by prescribing an unsafe 
medicine, non-cognitive values play an essential role in scientific reasoning. 

Several examples from scientific practice and the history of science have been 
presented to show that some non-cognitive values are necessarily involved in the evaluation 
of inductive risks (e.g. Douglas 2000; Staley 2017). Less attention has been paid to the 
psychology of inductive risk, that is, to the reasoning and judgements of people confronted 
with possible inductive risks. This lack of attention is surprising. After all, non-cognitive 
values are features of human psychology, and clarifying how they relate to people’s 
understanding of scientific reasoning and science-based policies would be congenial to recent 
calls from scientists, philosophers, and policy-makers to better align scientific research and 
innovation with the values, needs, and expectations of society (e.g. Figueiredo Nascimento 
et al. 2016; Schroeder 2017). 

After having engaged with case studies and philosophical arguments about the role 
of values in science, in this chapter I turn to describe and discuss the results of an empirical 
study I have conducted on the psychology of inductive risks. 

In the first section, I present the argument from inductive risk. I specify the types of 
error that scientists may incur in cases of inductive risk, as well as the roles that non-cognitive 
values play in the evaluation of the consequences of errors. In the second and third sections, 
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I present my empirical study and its results. In this study, my co-authors and I have 
investigated how the type of error, the scientific domain in which an error may be made, and 
the consequences of errors, predict lay people’s judgements about possible cases of inductive 
risk. Moreover, we also probed the association between personal features of our experimental 
participants (i.e., their sex, race, and political orientation) and their evaluation of possible 
cases of inductive risk. In the fourth section, I discuss the results and the contributions of the 
study to the philosophical and psychological literature. In the fifth section, I summarize the 
study. 

 
 

2. Inductive Risk: The argument and psychological evidence 
When assessing a scientific hypothesis, scientists may end up in one of these scenarios: 

  (1) The hypothesis is accepted and it is in fact true. 
  (2) The hypothesis is rejected and it is in fact false. 
  (3) The hypothesis is accepted but it is in fact false. 
  (4) The hypothesis is rejected but it is in fact true. 

While in the first two scenarios no error is involved, the third and the fourth involve two 
types of error. The third scenario involves a type I error or false positive, i.e., a hypothesis 
that should be rejected, because actually false, is accepted as true. The fourth scenario instead 
involves a type II error or false negative, i.e., a hypothesis that should be accepted, because 
actually true, is rejected as false. Scientists incur these errors because the assessment of 
hypotheses is always done in the face of uncertainty (Hempel 1965, 83). 

Errors are undesirable for various reasons. They are undesirable because they 
constitute epistemic failures. When accepting an actually false hypothesis as true scientists 
fail to attain knowledge. Moreover, errors are undesirable because they may have non-
epistemic consequences (Douglas 2000, 559), namely consequences with a social, moral or 
economic dimension. For instance, accepting the hypothesis that a medical treatment is safe 
when it is actually not safe may have the non-epistemic consequence of doing a moral wrong, 
such as harming or killing people. Because of the possibility of non-epistemic consequences, 
some philosophers have argued, non-cognitive values play a fundamental role in cases of 
inductive risk. Specifically, non-cognitive values would provide scientists with social, moral, 
and economic standards for comparing and weighing the possible consequences of errors. 

The argument from inductive risk challenges the value-free ideal of science by 
showing that non-cognitive values play a necessary role in scientific reasoning and that such 
a role is often legitimate and beneficial (Rudner 1953; Hempel 1965; Douglas 2000). 
According to Richard Rudner, in cases of uncertainty, non-cognitive values should determine 
whether the available evidence is strong enough to warrant the acceptance (or rejection) of a 
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hypothesis, namely whether the available evidence provides scientists with a relatively high 
degree of confidence on the truth/falsity of the hypothesis (Rudner 1953, 3). The idea is that, 
to draw a conclusion about whether a given hypothesis should be accepted as true or not, 
evidence should be strong enough to ensure that scientists avoid errors. The possible moral, 
economic, and social consequences attached to those errors help determine when the 
evidence is “strong enough”. 

Committing an error may be more or less serious depending on how bad its 
consequences are. Different levels of evidential strength may be required, depending on how 
undesirable the possible consequences are. To illustrate this point, consider the examples 
provided by Rudner: 

“if the hypothesis under consideration were to the effect that a toxic ingredient of a 
drug was not present in lethal quantity, we would require a relatively high degree of 
confirmation or confidence before accepting the hypothesis – for the consequences of 
making a mistake here are exceedingly grave by our moral standards.” (Rudner 1953, 
2) 

Accepting a hypothesis as “the toxic ingredient is not present in lethal quantity” requires 
strong evidence pointing in that direction. We want to be sure, Rudner argues, that the 
evidence convincingly shows that the hypothesis is true. This is because a possible bad 
consequence of a false positive (accepting the hypothesis that the toxic ingredient is not 
present when it is actually present) is harming or killing people. This consequence is 
particularly undesirable for our moral standards (provided that we endorse a certain moral 
view for which killing is particularly wrong) and we want to be sure that by accepting the 
hypothesis we will not face this consequence. 

Compare this case with the second example provided by Rudner, which is a case 
from industrial quality control: 

“On the other hand, if say, our hypothesis stated that, on the basis of a sample, a certain 
lot of machine stamped belt buckles was not defective, the degree of confidence we 
should require would be relatively not so high.” (Rudner 1953, 2) 

Making a mistake in this case has less serious consequences than in the medical case, since 
accepting the false hypothesis that the lot is not defective has relatively little chance of killing 
people. Accepting the false hypothesis that the lot is not defective might have the 
consequence – among others – of producing malfunctioning belt buckles, and frustrating the 
desire of customers of buying working belt buckles. However, this consequence is less 
harmful than the consequence of killing people with a toxic ingredient. Hence, because of 
the different levels of undesirability of the possible consequences, the strength of the 
evidence to warrant the acceptance of a hypothesis will be less demanding in this case than 
in the medical case. The degree of confidence we need in order to accept (or reject) a 
scientific hypothesis is then dependent on the risk of being wrong we are willing to take 
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(Rudner 1953, 3). 
Besides determining how strong the evidence should be to warrant a conclusion 

about scientific hypotheses, non-cognitive values determine which of the possible errors is 
more tolerable. Douglas (2000) explores this point when discussing the possible errors 
involved in the choice of the level of statistical significance in toxicological studies.49 
Specifically, she focuses on research studying how dioxin can induce cancer. These studies 
aim at determining whether the laboratory animals exposed to doses of dioxin “exhibit 
significantly more cancer than the control animals” (2000, 567), namely the animals that are 
not exposed to the doses: 

“The statistical comparison between exposed and control animals is particularly 
important for cancer studies, where both control animals and exposed animals will 
usually exhibit some cancer. What must be determined is whether the exposed animals 
exhibit significantly more cancer than the control animals. Only when a cancer rate is 
significantly different from the control cancer rate is it considered a genuine result of 
the dosing. Thus, setting the standard for statistical significance will impact what is 
considered a response caused by the dosing.” (Douglas 2000, 566-7) 

Deciding the level of statistical significance means determining in which cases there is a large 
difference in cancer rates between exposed animals and control animals. The tests may incur 
false positives and false negatives, and scientists, when deciding the level of statistical 
significance, have to consider which kind of error they are more willing to tolerate (Douglas 
2000, 566). More precisely, scientists have to find a balance between false positives and false 
negatives that fits their desire to avoid a certain kind of error.50 

If scientists prefer to avoid false positives, they may decide to apply a stringent 
standard for statistical significance. In this case, the response is considered significant when 
there is a greater difference in cancer rates between exposed animals and control animals. 
This means lowering false positives and increasing false negatives. 

If scientists, instead, judge false positives as less undesirable than false negatives, 
they may decide to apply a less strict standard for statistical significance. Applying a less 
strict standard increases the likelihood of false positives and lowers the false negatives 
(Douglas 2000, 567). 

Now, why would scientists want to avoid a certain kind of error? Whether an error 
is less undesirable than others depends on its social, moral or economic consequences, and 
these consequences are evaluated and compared on the basis of non-cognitive values. 

 
49 Douglas' example does not concern the assessment of scientific hypotheses, but the possibility of 
inductive risk in the choice of methodologies. As discussed in the introduction, the assessment of 
scientific hypotheses is just one of the stages in which scientists face inductive risk (Douglas 2000, 
565). 
50 Douglas specifies that it is not possible to lower both types of error. To do so, a more precise test 
should be developed (Douglas 2000, 566). 
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Consider Douglas’ example: 

“false positives are likely to lead to stronger regulation than is warranted (or 
overregulation); false negatives are likely to lead to weaker regulation than is warranted 
(or underregulation). Overregulation presents excess costs to the industries that would 
bear the costs of regulations. Underregulation presents costs to public health and to 
other areas affected by damage to public health.” (Douglas 2000, 567) 

Depending on how the possible consequences are perceived (e.g. morally bad or not), 
scientists may prefer a certain level of statistical significance. If, for instance, scientists think 
there is the risk of damaging public health and they see this as a particularly undesirable 
consequence (and less tolerable than having onerous costs of regulations), they will opt for a 
less strict level of statistical significance. Depending then on the non-cognitive values 
endorsed and what is valued the most by the society or scientific community, either public 
health or low costs of regulations,51 scientists may take different decisions over statistical 
levels of significance. 

Non-cognitive values, then, have a role in determining which consequences should 
be avoided and which error is more tolerable. This does not mean that non-cognitive values 
determine whether a hypothesis is true or whether a level of statistical significance is more 
epistemically justified than others. What the argument from inductive risk shows is that 
scientific and non-epistemic factors are intertwined in science: decisions over scientific 
hypotheses, methodologies, and levels of statistical significance may involve ethically, 
economically, and socially relevant issues and non-cognitive values are necessary to handle 
these issues. 

Philosophers of science have drawn on several historical case studies to clarify the 
notion of inductive risk and the importance of non-cognitive values in scientific practice (e.g. 
Douglas 2000; Staley 2017). However, relatively little is known on how non-cognitive values 
might influence people’s reasoning in cases of inductive risk. The topic of inductive risk has 
not received much attention in psychology either, though psychologists have conducted 
several studies on how people’s prior beliefs and values affect their reasoning and judgments 
under uncertainty. 

First of all, existing research in social psychology provides us with results that are 
relevant to understanding how people react to uncertainty in science. For instance, Lord, 
Ross and Lepper (1979) have studied how people react when presented with mixed or 
inconclusive findings. Their study revealed that uncertainty in results does not make people 
reconsider their own beliefs. Rather, uncertainty in evidence induces people to make their 
beliefs even stronger, namely to belief polarization (Lord, Ross & Lepper 1979, 2103). 

 
51 This is a simplified scenario. The differences in the consequences of possible errors may be more or 
less marked. For instance, a type I error may have social or moral (e.g. harming people’s health) as well 
as economic consequences (e.g. losing money). 
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Second, existing results in cognitive psychology are relevant to understanding how 
personal values influence the way evidence, scientific methodologies, and practices are 
evaluated. Koehler (1993) found that the way scientists assess the quality of evidence is 
affected by their own values and prior beliefs. Specifically, scientists would tend to evaluate 
the studies supporting their prior beliefs as “more relevant, methodologically sound, and 
clearly presented than the identical studies that opposed their beliefs” (Koehler 1993, 46; see 
also Munro & Ditto 1997). 

Research in social psychology has also revealed that values influence how people 
assess the risks and benefits of practices. Kahan and colleagues (2010), for example, found 
that, depending on the political values endorsed, people emphasize either the risks or the 
benefits of scientific practices. Their study has focused on understanding how cultural and 
political values affect people's assessment of the risks and benefits of HPV vaccination. 
While people endorsing individualist-hierarchist values see the vaccination as encouraging 
unprotected sex and ineffective in preventing cancer, participants endorsing communitarian-
egalitarian values52 understand evidence on the vaccine as showing its effectiveness and 
positive impact on society.53 

Taken together, these studies and other psychological studies reveal that personal 
values play a distinctive role in both scientists’ and lay people’s reasoning in cases of 
uncertainty. Their results independently corroborate philosophers’ criticism of the value-free 
ideal on the descriptive level. Science is not a value-free enterprise: values do influence how 
scientists reason about evidence and scientific methodologies. The study I conducted and I 
am about to present contributes to this line of research, by explicitly bringing the psychology 
and philosophy of inductive risk together for the first time. 

 
 

3. Experimental study on inductive risk 
Philosophers of science like Rudner and Douglas have argued that the evidential strength 
necessary to warrant the acceptance of a hypothesis may vary across contexts, depending on 

 
52 Kahan and colleagues explain these positions as follows. Individualist-hierarchists support a society 
in which individuals “are expected to secure the conditions of their own well-being without interference 
or assistance from the collective” and a social order in which “all manner of prerogatives and 
obligations are assigned in a stratified way on the basis of relatively stable individual characteristics, 
such as gender, ethnicity, and class” (Kahan et al. 2010, 504). Communitarian-egalitarians value a 
society in which “the needs of the collective take precedence over those of the individual and in which 
the collective is deemed responsible for securing the conditions of individual flourishing” and a social 
order which factors as gender, ethnicity, and class are irrelevant to the distribution of status and 
entitlements (ibid.). 
53 Several studies have reported similar results. See for instance Liu and Ditto 2013 on how people, 
depending on the moral values endorsed, emphasize either the risks or the benefits of capital 
punishment. 
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the seriousness of the possible non-epistemic consequences of errors. The first question 
explored in our study, then, is: 

 
(Q1) Do lay people’s judgments about possible inductive risks vary across different 
domains such as the domains of healthcare, education, and car design? 
 

We predicted that people will make different judgments about possible inductive risks in 
different domains. Based on the philosophical arguments presented in the previous section 
(e.g. Rudner 1953), we expected that the non-epistemic consequences of a possible error in 
some domains would be perceived as more serious than the consequences of a possible error 
in other domains. In particular, we hypothesized that, when confronted with a policy decision 
based on a possible false positive, lay people will be more uncertain that the decision was a 
good one in the healthcare domain than in the education domain, and that lay people will be 
more uncertain that the decision was a good one in the education domain than in the car 
design domain. 

Our second question is: 
 
(Q2) Do lay people’s judgments about potential inductive risks vary as a function of 
whether or not the possible risks concern oneself (as opposed to members of other 
racial or sexual groups)? 
 

We predicted an affirmative answer to this question. This prediction was based on existing 
psychological results on motivated reasoning, confirmation bias, and risk perception. Studies 
in psychology show that people evaluate the reliability of scientific research in a biased way. 
For instance, some studies show that whether a study is assessed as convincing or not may 
depend on whether it has personal implications for the people assessing it. Kunda (1987) has 
shown this difference in reactions in a study in which caffeine addicted and non-caffeine 
addicted assessed a study reporting serious health risks in the use of caffeine. The study 
shows that heavy caffeine consumers were more uncertain about the reliability of the study 
then low caffeine consumers (Kunda 1987; see also Kunda 1990). Moreover, some risk 
perception studies show that the way individuals perceive risks not only depend on the 
features of the risk (e.g. new vs. old risk, number of people exposed), but also on the personal 
features of the perceivers, such as their beliefs, values, and worldviews. For instance, Slimak 
and Dietz (2006) conducted a survey in which they asked participants how concerned they 
were about various ecological risks (e.g. acid rain, ozone hole) and to rank them in order of 
importance. Their results show that people endorsing different values (e.g. altruism vs. self-
interest) and with different levels of expertise in ecological matters ranked ecological risks 
differently (Slimak & Dietz 2006, 1695). 

Third, our study clarifies asymmetries between judgements in the face of false 
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positives versus false negatives, by asking: 
 
(Q3) Do lay people’s judgments about potential inductive risks vary as a function of 
whether the potential error consist in a false positive or a false negative? 
 

We predicted that false positives would generally be judged as more serious than false 
negatives. This prediction was based on suggestions in the statistical literature, which often 
presents incurring type I errors as a worse scenario than incurring type II errors in hypothesis 
testing (Nickerson 2000, 243; Wasserman 2013, 150). To give an example, when uncertain 
about the safety of a medicine, deciding to prescribe people with the medicine (when it is 
actually an unsafe medicine) would be worse than deciding to not to prescribe it (when it is 
actually a safe medicine). This is because the consequences of the former error (e.g. harming 
people with an unsafe medicine) are seen as more serious than the consequences of the latter 
(e.g. preventing people from having access to a safe medicine). However, the assumption that 
false positives are always more serious than false negatives has been criticized as simplistic 
(for an introduction on this criticism see for instance Smith 2013). The reason is that the 
consequences that errors have vary across contexts. For instance, incurring a false negative 
may be particularly undesirable when this involves denying access to a cure for a widespread 
disease with high fatality rate. To determine whether it is better to incur a type of error rather 
than the other, critics argue, involves considering the actual consequences that errors have in 
a specific context. 

Rudner’s and Douglas’ arguments focus on scientists, and not on lay people, and 
scientists and lay people may substantially differ in the ways they react to inductive risks. 
Scientists have a privileged epistemic position, having a better understanding of the disputes 
about the reliability of scientific methodologies and generalizability of results. The results of 
our study, then, are not generalizable, since they may be unrepresentative of how experts 
react and perceive possible cases of inductive risks, and also of how non-experts in countries 
other than the USA (i.e., the country of residence of our participants) may perceive inductive 
risks across the three domains we considered. However, the decision to accept or reject a 
scientific hypothesis affects both scientists and lay people. Understanding how lay people 
react to uncertainty in science is important in order to meet the recent calls made by 
institutions like the European Union and the American Association for the Advancement of 
Science (AAAS), which have implemented various projects aimed at aligning scientific 
research and innovation with citizens’ values, needs, and expectations (e.g. Figueiredo 
Nascimento et al. 2016). 

Despite these limitations, our results contribute fresh understanding of how lay 
people judge possible cases of inductive risks, and how their judgements are associated with 
personal, non-cognitive values. The contribution of the present study is important for the 
work of philosophers of science, psychologists, and policy makers, as I will explain in 
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Section 4 below. In particular, it is relevant to the discussion of the attainability of the value-
free ideal and to discuss how and whether scientific research should be aligned with citizens’ 
values, needs, and expectations. 

In the next sections, I will present the method used in our study and report the 
results. I will first present the results concerning people’s judgments of possible type I errors 
in section 3.1 and the results concerning people’s judgments of possible type II errors in 
section 3.2. 

 
3.1 Experiment: Error Type I 

The experiment was conducted online, utilizing the Qualtrics Survey Software within the 
Amazon Mechanical Turk (MTurk) environment. We only allowed MTurk participants with 
an approval rate > 95% and with a number of HITs approved > 5000 to submit responses. 
The instruction and the material was presented in English. 
 
Participants 

A total N = 37454 participants took part in the Error Type 1 experiment, mean age 32.93 
years, SD = 9.078 , The participants received a small monetary payment. Each participant 
rated three vignettes, one for each of the three domains of research we used (i.e., healthcare, 
education, and car design). Approximately half of the participants (n = 182) were presented 
with and made judgements about studies including samples composed of only “minorities” 
(i.e., women, Black, and left-handed people). The other half of the participants (n = 192) was 
presented with and made judgements about studies including samples composed of only "no 
minorities" (i.e. men, White, and right-handed people). The combinations of research domain 
and sample were counterbalanced across participants to meet the criteria of a complete 
design. 
 
Design, Material, and Procedure 

The experiment follows a 3 × 3 × 2 factorial design, with the factors Domain of Research 
(health, education, car design), Sample (gender, skin color, handedness), and Minority Group 
(no, yes) (see Figure 1). 

Each vignette was composed of three sentences, where the content of the individual 
vignettes varied in accord with the factorial design of the experiment. The first sentence 
introduced a scenario where scientists had tested a certain novelty, within a certain domain 

 
54  Of the N = 374 participants, n = 129 were female, n = 242 male, and 3 diverse; n = 220 were “White”, 
n = 21 “Black”, n = 106 Asian, n = 17 Hispanic (or Latino), and n = 10 of other ethnicity, n = 327 of 
the participants stated that they were right-handed, n = 40 left-handed, and n = 7 described themselves 
as ambidextrous. 
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of life (e.g. a new medical drug in the research domain of "healthcare"). However, the sample 
used in the study that tested the novelty was not suitable to represent the general population. 
Instead, the sample was biased, focusing on a special "aspect" of the population (in terms of 
either “gender”, “skin color”, or “handedness”). Further, the sample included either only 
representatives of the "minority" or “no minority” group within the categories of gender, skin 
color, and handedness, i.e. women vs. men, Black vs. White, and left-handed vs. right-handed 
people). 

 

 
 
Figure 1. The 3 × 3 × 2 factorial design of the experiment, with the factors Domain of 
Research (health, education, car design), Sample (gender, skin color, handedness), and 
Minority Group (no, yes). 
 
 
[First sentence of the vignette]: 

"A group of scientists recently tested [the safety of a new medicine55 / the validity of a new 
method to measure intelligence56 /the appeal of a new car57 ] on a group including only 
[women58 / men59 / Black people60 / White people61 / left handed people62 / right handed 
people63]". 

 
55 Domain of Research: healthcare. 
56 Domain of Research: education. 
57 Domain of Research: car design. 
58 Gender sample with representatives of the “minority group”. 
59 Gender sample with representatives of the “no minority group”. 
60 Skin color sample with representatives of the “minority group”. 
61 Skin color sample with representatives of the “no minority group”. 
62 Handedness sample with representatives of the “minority group”. 
63 Handedness sample with representatives of the “no minority group”. 
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The second sentence of the vignette highlighted the uncertainty, raised by scientists, about 
the adequacy of the scientific test due to the unrepresentative sample, used for the test: 

[Second sentence of the vignette]: 

"The broader scientific community disagrees about the adequacy of this test, since they are 
uncertain about the generalizability of the test results to the general population". 

The third sentence reports about the decision in favor of a change (bearing the risk for 
committing a Type I-error): 

[Third sentence of the vignette]: 

"Despite the uncertainty, the decision was made to introduce [the new medicine to the 
market64 /the new method to measure intelligence into examinations for college admissions65 
/ the new car to the market66]." 
Participants were asked to rate three vignettes (one from each domain of research), one by 
one. Subsequent after reading a vignette, participants were asked to consider "How certain 
are you that the decision was a good one?" The ratings of the participants were collected, 
using a 7-point scale with the extremes (1) "Very certain" and (7) "Very uncertain". 
 

The role of personal features and non-cognitive values in the assessment of inductive 
risk 

A further aim of our study was to examine whether and to what extent personal features and 
non-cognitive values play a role in the assessment of inductive risk. To that end, we 
embedded a number of personal features as "co-variates" into our analyses of the ratings, and 
assessed to what extent the sex of our participants (male, female, diverse), the race (White, 
Black or African American, Asian, American Indian and Alaska Native, Native Hawaiian 
and Other Pacific Islander, or some other race67), and handedness (left, right, ambidexter) 
modulated the assessment of inductive risk in our various conditions. 

Further, we assessed a number of non-cognitive values, namely “general political 
interest”68, the “general political attitude”69 in terms of “conservative”, “moderate”, or 

 
64 Phrasing in the “domain of healthcare” vignette. 
65 Phrasing in the “domain of education” vignette. 
66 Phrasing in the “domain of car design” vignette. 
67 Race categories according to the “United States Census Bureau”, 
https://www.census.gov/mso/www/training/pdf/race-ethnicity-onepager.pdf 
68 To assess “general political interest”, participants answered the question   “How interested would 
you say you are in politics?”, using the following scale: 1 = very, 2 = quite, 3 = a little, 4 = hardly, and 
5 = not at all. 
69 To assess “general political attitude, participants answered the question “Generally speaking, do you 
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“liberal”, and specific attitudes towards “race related social issues” and “gender related social 
issues”, each in terms of “conservative, “moderate”, or “liberal”70,71. 

In additional analyses that included ratings of the general political interest, general 
political attitude, and the two specific political attitudes as covariates, we examined the 
potential influence of “non-cognitive values” of our participants on the assessment of 
inductive risk of error type I and II. 
 
Why these vignettes 

For our study, we decided to focus on inductive risk in the healthcare, education, and car 
design domains for several reasons. First, errors’s seriousness varies depending on which of 
the three domain is involved. Compared to the car domain, inductive risks in the medical and 
educational domains are more serious. 

Take the medical vignette. It concerns the exclusion of some groups from the 
clinical trials testing the safety of a new medicine, and the disagreement among scientists 
over the generalizability of the results to the general population. In this scenario, a wrong 
decision may have the serious consequence of harming the health of some groups of the 
population. Compare this scenario to the car design domain. Here a mistaken decision may 
have the consequence - among others - of producing an aesthetically unappealing car and 
making little profit. This consequence is arguably less serious or undesirable than the 
consequence of harming or killing people with an unsafe medicine (provided that we endorse 
a certain moral view for which killing is worse than making little profit). 

A second reason for focusing on these domains is that scientists do face cases of 
inductive risks in these areas. In our vignettes, the exclusion was based on either the sex or 
race of participants. Research in the biomedical and clinical spheres has been widely 
criticized for excluding certain groups of the population from clinical trials and for the 
consequences that such exclusion may have for the health of the groups excluded (see also 
Labots et al. 2018). For instance, women have been excluded from clinical trials for a long 
time (as in the case of aspirin mentioned in the introduction), and the decision of excluding 
them was taken on the basis of various ethical and economic concerns. Impeding their 
participation was seen as a measure to avoid possible tragic consequences for fetuses.72 

 
usually think of yourself as conservative, moderate, or liberal on a scale 1 = (very) conservative, 2 = 
moderate, 3 = (very) liberal. 
70 To assess the attitude towards “race related social issues”, participants answered the question “With 
regard to race related social issues, do you usually think of yourself as conservative, moderate, or 
liberal?”. Answers very indicated on a scale, 1 = (very) conservative, 2 = moderate, 3 = (very) liberal. 
71 To assess the attitude towards “gender related social issues”, participants answered the question 
“With regard to race related social issues, do you usually think of yourself as conservative, moderate, 
or liberal?”. Answers very indicated on a scale, 1 = (very) conservative, 2 = moderate, 3 = (very) liberal. 
72 The practice of excluding women from clinical trials was implemented after that the decision to 
prescribe women with thalidomide in the 1960s revealed to be a mistake (Lippman 2006; Liu & Dipietro 
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Moreover, women, because of hormone fluctuations, were seen as very expensive to test (Liu 
& Dipietro Mager 2016, 2). 

Non-white people have also been (and still are) excluded from clinical trials. For 
instance, HPV vaccines, in particular Gardasil and Cervarix, have been tested mainly on 
White women (Intemann & de Melo-Martín 2010). However, as Kristen Intemann and 
Inmaculada de Melo-Martín report, there are significant differences in the frequency White 
women, Hispanic, and Black women are diagnosed with cervical cancer, in particular 
“hispanic women are diagnosed with cervical cancer almost twice as often, and African 
American women more than 1.5 times as often as non-Hispanic white women” (Intemann & 
de Melo-Martín 2010, 209). The ability of the studies to account for the differences in 
frequency of cervical cancer and produce vaccines that can effectively prevent cervical 
cancer in women of different ethnicities has then been questioned. 

The decision of excluding certain groups from clinical trials was based on the 
assumption that a certain subject, namely a male/White subject, can serve as representative 
of the species (see Simon 2005, 1517). However, this assumption has been questioned, since 
there are significant physiological differences between the sexes and races in health risks and 
responses to medical treatments (Pinn 2003; Lippman 2006; Valles 2012). Testing medicine 
and treatments on only certain groups of the population has the undesirable consequence of 
depriving other groups (e.g. women, Black people) of safe and effective cures (Lippman 
2006; Kukla 2016). 

A further reason for testing people’s sensitivity to possible cases of inductive risks 
in these domains was that personal features, namely sex and race, and the political values 
endorsed may interact with the variables manipulated in the vignettes. 

For instance, the education vignette concerned the adoption of a certain measure of 
intelligence to be used in tests for college admission. As in the medical scenario, the measure 
was tested by focusing on certain groups of the population and excluding others. In this 
scenario, mistaken decisions may have important non-epistemic consequences (e.g. limiting 
educational opportunities) and whether these consequences are seen as undesirable may 
depend on personal demographic features and values. Studies have reported for a long time 
differences in the performance of students of different ethnicities. In particular, a gap was 
reported in the performance of White and Black students (e.g. Coleman et al. 1966): “a simple 
comparison of mean test scores typically finds black students scoring roughly 1 standard 
deviation below white students on standardized tests” (Fryer & Levitt 2004, 447). 
Researchers have suggested various explanations to account for this gap, such as biological 
differences, the influence of racial bias on teachers’ perceptions of the performance of 

 
Mager 2016). There was no evidence available on the possible risks and benefits of the treatment for 
women. However, thalidomide was prescribed to pregnant women to alleviate morning sickness. The 
consequences were tragic: thalidomide blocked the development of limbs in fetuses and almost 1000 
children were born with malformations. Only half of them survived. 
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students, differences in school quality, and the effect of family structure and poverty on 
students’ educational achievement (e.g. Card & Rothstein 2004; Fryer & Levitt 2004). We 
expected that participants of different ethnicities may differ in their reactions to the decisions 
of excluding groups (e.g. Black people) from the testing of measures of intelligence. 
 
Results 

Participants’ ratings73 were submitted to a univariate factorial analysis (UNIANOVA) with 
the factors Domain of Research (health, education, car design), Sample (gender, skin color, 
handedness), and Minority Group (no, yes). 

The analysis revealed a main effect of Sample, F (2, 17) = 6.869. p = .001; η2
part 

= .012, a two-way interaction of Domain of Research × Sample, F (4, 17) = 3.072; p = .016; 
η2

part = .011, a two-way interaction of  Sample × Minority Group , F (2, 17) = 4.917; p = .007; 
η2

part = .009, and a three-way interaction of Domain of Research × Sample × Minority Group, 
F (4, 17) = 4.125; p = .003; η2

part = .015. 
Post-hoc tests (Bonferroni-corrected) were conducted and revealed different 

patterns of ratings in the different research domains. 
 
Research domain of healthcare 

In the domain of "healthcare", ratings signal significantly higher certainty (that the decision 
was a good one) with "handedness" samples (M = 4.00; SD = 1.90) as compared to "gender" 
samples (M = 4.98; SD = 1.83; t (242) = 4.066; p < .001; d = -.528) and "skin color" samples 
(M = 4.68; SD = 1.92; t (241) = 2.810; p < .001; d = -.36). Ratings of "gender" and "skin 
color" samples did not differ significantly (p = .59). 

Ratings of vignettes presenting the samples of right-handed people (M = 3.46; SD 
1.70) expressed significantly higher certainty (that the decision was a good decision), 
compared to ratings of vignettes presenting the sample of left handed-people (M = 4.55; SD 
= 1.94; F (1, 112); p = .002; η2

part =  0.85). 
Ratings of vignettes presenting "minority groups" (women, Black people, and left-

handed people), did not differ significantly from each other (p = .74). However ratings of 
vignettes presenting the "no minority" groups (men, White people, and right-handed people) 
expressed different degrees of certainty (that the decision was a good one) as follows. 

The ratings expressed the highest certainty with samples of "right handed people" 
(M = 3.46; SD = 1.70), and the least certainty with samples of “men” (M = 5.12; SD  = 1.74). 
Participants were significantly more certain that the introduction of a new drug to the market 
was a good decision, when the drug had been tested with a sample of right-handed people, 

 
73 With the scores as follows: 1 = Very certain; 2 = certain; 3= Slightly certain; 4 = Neither certain, nor 
uncertain; 5 = Slightly uncertain; 6 = Uncertain, and 7 = Very uncertain. 
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compared to when the drug had been tested with a sample of only White people (M = 4.82; 
SD = 1.95; t = (116) = 4.096; p = .001; d = 0.74), or with a sample of only men (t(133) = 
5.268; p = .001; d = 0,96). Figure 2 illustrates the results obtained for the “domain of 
healthcare” scenarios. 

 
 

Research Domain of Healthcare 
 

 
Figure 2. In the domain of healthcare, the ratings expressed significantly higher certainty 
(that the decision was a good one) with “right-handed people” samples compared to 
samples of “men”, “White people”, and “left-handed people”. Error bars show standard 
deviations. 
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Research domain of education 

Ratings of “education domain” scenarios indicate that the participants were more certain to 
allow a new method to measure intelligence into examinations for college admissions when 
the new method had been tested on a sample of only women (M = 4.61; SD = 1.84), compared 
to when it was tested on a sample of only men; (M = 5.15; SD = 1.70; F (1, 147) = 3.490; p 
= .064; η2

part = .023). Further, participants were more certain when the method had been tested 
on a sample of only right-handed people (M = 4.40; SD = 1.926); compared to only left-
handed people (M = 5.27; SD = 1.567; F (1,112) = 6.835; p =.010; η2

part = .058). Ratings did 
not significantly differ for samples of only White people (M = 4.73; SD = 1.91) and samples 
of only Black people (M = 4.21; SD = 1.73) (p = .131). 

Comparisons of ratings of the "minority group" samples (women, Black people, and 
left-handed people) showed that participants were more uncertain (that the decision was a 
good one) when decisions were based on tests conducted with samples of only left-handed 
people, compared to tests based on samples of only Black people (t(111) = 3.261538; d = 
0.642). (All other ps > . 10). 

Comparisons between the "no minority group" samples showed that participants 
were marginally significantly more uncertain (that a decision was a good one) when decisions 
were based on samples of only men, compared to decisions based on samples of only right-
handed people (t (134) = 2.358; p = .059; d = 0.413). (All other ps > .55). Figure 3 illustrates 
the results obtained for the “domain of education”. 

 
Research domain of car design 

Participants expressed marginally significantly higher uncertainty (that the decision to 
introduce a new car to the market was a good one) when the design of the car had been 
evaluated by samples of only women (M = 5.0; SD =1.445), compared to when the car design 
had been evaluated by samples of only men, (M = 4.65; SD = 2.044), F (1,129) = 3.019; p 
=.085; η2

part = .023). 
Comparisons of ratings of the "minority group" samples (women, Black people, and 

left-handed people) showed that participants were more uncertain (that a decision was a good 
one) when the decision was based on tests including samples of only women, compared to 
samples of only left-handed people (M = 4.40; SD = 1.891; t(124) = 2.5316; p = .038; d = -
0.468). (All other ps > . 10). 

Ratings of vignettes featuring the “no minority group” samples (men, White people, 
and right-handed people) in the car domain did not differ significantly from each other (all 
ps = 1.00). Figure 4 illustrates the results obtained in the “domain of car design”. 
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Research Domain of Education 

 

 
Figure 3. Results obtained in the “domain of education” were that participants expressed 
higher certainty (that a decision was a good one) when the introduction of a new method to 
measure intelligence for college admissions was based on tests with samples only women, 
compared to samples of only men. Further, certainty (that a decision was a good one) was 
higher with samples of only right-handed people, compared to samples of only left-handed 
people. Error bars show standard deviations. 
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Research Domain of Car Design 

 

 
 
Figure 4. Results obtained in the “domain of car design” were that participants expressed 
higher certainty (that a decision was a good one) when the evaluation of a new car design 
was done by samples of men compared to samples of women. Further, certainty (that a 
decision was a good one) was higher with samples of men, compared to samples of left-
handed people. Error bars show standard deviations. 
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Personal features and non-cognitive values in the assessment of inductive risk 

In the next step, we evaluated whether and how our participants’ personal features, in 
particular: sex, handedness, and racesee footnote 66 influenced their assessment of inductive risk. 
Further, we evaluated whether and how a number of non-cognitive values such as “political 
interest” as well as “political”, “race”, and “gender attitudes” (in terms of “liberal”, 
“moderate”, and “conservative”), influenced the assessment of inductive risk in our 
experiment. To that end, we calculated analyses with the factors reported above, and 
including “sex”, “race”, “handedness”, “political interest”, “political attitude”, “race 
attitude”, and “gender attitude” (as reported by our participants) as covariates. 

 
- Sex: The additional analysis, including the biological sex as a covariate revealed that the 
biological sex of our participants (male vs. female)74 did not further modulate the effects 
obtained in the error type I-experiment (all ps > .10). 

- Handedness: The additional analysis, including the handedness of our participants as a 
covariate, revealed no effects (all ps > .05). 

- Race: The additional analysis, including race75 as a covariate, revealed a main effect of 
“race”, F (4,84) = 7.372; p =.001; η2

part = .028, and an interaction of Minority Group ✕ Race, 
F (4,84) = 6.179; p =.001; η2

part = .023. 

Post-hoc tests show that White participants expressed higher overall uncertainty 
(that a decision was a good one) in their ratings (M = 4.87; SD = 1.80), compared to Asian 
participants (M = 4.30; SD = 1.91; t (967) = 4.524; p = .001; d = -0.31. 

Tests also show that Asian participants’ ratings expressed significantly higher 
uncertainty (that a decision was a good one) with “no minority group” samples (men, White 
people, and right-handed people) (M = 4.61; SD = 1.96), as compared to “minority group” 
samples (women, Black people, and left-handed people) (M = 4,02; SD = 1.83; F = (1, 313) 
= 7.392; p = .007; η2

part = .023. 
White and Black participants showed the opposite pattern of Asian participants: 

White participants expressed significantly higher uncertainty (that a decision was a good one) 
with “minority group” samples (M = 5.11; SD = 1.71) compared to “no minority group” 
samples (M = 4.66; SD = 1.86), F (1, 652) = 10.614; p = 001; η2

part = .016. Black participants 
also expressed higher uncertainty (that a decision was a good one) with “minority group” 
samples (M = 4.97; SD = 1.86), compared to “no minority group” samples (M = 4.13; SD = 
1,91), F (1,61) = 3.098; p = .083; η2

part = .048. All other ps > .15. 

 
74 Ratings of subjects who reported to be gender “diverse” (here n = 3) were excluded from this analysis, 
due to a too small number or “diverse” subjects, to be taken into account as a sample “on their own”. 
75 Races included were (Asian, Black/African Black, Hispanic/Latino, White, and “other”). 



The psychology of  inductive risk

107 
 

The ratings of vignettes featuring the “no minority group” samples did not differ 
significantly between participants of different races (all ps > .20). Figure 5 depicts the results. 

 
 
 

How “Race” modulates assessment of inductive risk 
 

 
Figure 5. White participants expressed significantly higher overall uncertainty (that a 
decision was a good one) compared to Asian participants. Asian participants expressed less 
uncertainty (that a decision was a good one) with “minority group” samples (women, Black 
people, and left-handed people) compared to “no minority group” samples (men, White 
people, and right-handed people). Black and White participants showed the opposite 
“pattern”: Black and White participants expressed higher uncertainty (that a decision was a 
good one) with “minority group” samples compared to “no minority group” samples. 
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- Political interest: The additional analysis, including the “political interest” as a covariate 
revealed no significant effects (all ps > .05). 

- Political Attitude: The additional analysis, including the “political attitude” of our 
participants as a covariate revealed a significant main effect of Political Attitude, F (2,53) = 
10.887; p < .001; η2

part = .020, a significant interaction of Minority Group ✕ Political 
Attitude, F (2,53) = 6.192; p =.002; η2

part = .011, a significant interaction of Sample ✕ 
Political Attitude, F (4,53) = 3.263; p =.011; η2

part = .012, and a significant interaction of 
Minority Group ✕ Sample ✕ Domain ✕ Political Attitude, F (8,53) = 2.004; p =.043; η2

part 

= .015. Remaining p > .05. 

Post-hoc tests (Bonferroni-corrected) revealed that the political attitude of our 
participants influenced their assessment of inductive risk in the domains “healthcare” (see 
Figure 6) and “education” (see Figure 7), but not in the domain of “car design”. 

In the Domain of Health, with samples of White people (i.e. “no minority group”, 
skin color sample) (M = 5.48; SD = 1.692), participants with “moderate” political attitude 
expressed significantly higher uncertainty (that the decision was a good one) compared to 
participants with “conservative” political attitude (M = 3.50; SD = 2.15), t (31) = 2.955; p 
= .014; d = 1.06. Comparisons between ratings of participants with “conservative” and 
“liberal” political attitude (M = 4.82; SD = 1.95) and comparisons between ratings of 
“moderate” vs. “liberal” participants were non-significant (ps > .10). 

A similar pattern within the Domain of Health was found with samples of women 
(i.e. “minority group”, gender sample), (M = 5.93; SD = 1.215), where participants with 
“liberal” political attitude expressed higher uncertainty (that the decision was a good one) 
compared to participants with “conservative” political attitude (M = 3.25; SD = 1.603) (t (27) 
= 4.962; p < .001; d = 2.002), and compared to participants with “moderate” political attitude 
(M = 4.00; SD = 2.00) (t (33) = 4.0125; p = .001; d = 1.242). Participants with “conservative” 
and “moderate” political attitude did not differ significantly (p = .627, in the Domain of 
Health, regarding samples of women). 

A further result within the Domain of Health was with samples of Black people, (i.e. 
“minority group, skin color sample), where the ratings of participants with “conservative” 
attitude expressed higher uncertainty (that the decision was a good one) (M = 6.22; SD = 
0.83) compared to participants with “moderate” (M = 4.06; SD = 1.78) (t (24) = 2.903; p 
= .015; d = -1.408), and “liberal” political attitude (M = 4.40; SD = 1.94) (t (50) = 2.7685; p 
= .022; d = -1.001).  Figure 6 depicts the effects of the political attitude of our participants in 
the Domain of Health. 
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How “Political Attitude” modulates assessment of inductive risk  

in the domain of healthcare 
 

 
 
Figure 6. The figure depicts the results of the influence of political attitude on the assessment 
of inductive risk within the “domain of health”. With samples of White people, 
“conservative” participants, compared to “moderate” participants, expressed significantly 
higher certainty (that the decision was a good one). With samples of Black people, 
“conservative” participants also expressed significantly higher uncertainty compared to 
“moderate”, and compared to “liberal” participants. With samples of women, “moderate” 
participants expressed higher uncertainty compared to “liberal” participants. Error bars 
indicate standard deviations. 
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In the Domain of Education, post-hoc tests show that with samples of left-handed 
people (i.e. “minority group”, handedness sample) participants with “liberal” attitude 
expressed higher uncertainty (that the decision was a good one) (M = 5.61; SD = 1.22), 
compared to participants with “moderate” political attitude (M = 4.36; SD = 2.06) (t (45) = 
2.610; p = .035; d = 0.826). 

Comparisons of ratings between “conservative” participants (M = 5.44; SD = 1.424) 
and “liberal” as well as “conservative” and “moderate” participants were non-significant (ps 
< .25). Figure 7 depicts the result of political attitude in the Domain of Education. 

 
 

How “Political Attitude” modulates assessment of inductive risk  
in the domain of education 

 

 
 
Figure 7. The figure depicts the results of the influence of political attitude on the assessment 
of inductive risk within the “domain of education”. With samples of left-handed people, 
“moderate” participants, compared to “liberal” participants, expressed significantly higher 
uncertainty (that the decision was a good one). Error bars indicate standard deviations. 
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- Race Attitude: The additional analysis, including the “attitude towards race related social 
issues” (in the following referred to as “Race Attitude”) ratings76 of our participants as a 
covariate revealed a significant main effect of Race Attitude, F (2,53) = 7.791; p =.001; η2

part 

= .014, and a significant interaction of Minority Group ✕ Race Attitude, F (2,53) = 4.211; p 
=.015; η2

part = .008. 

Post-hoc tests (Bonferroni-corrected) showed that participants who referred to 
themselves as “conservative” expressed – in general – lower uncertainty (that the decision 
was a good one) in their assessments of inductive risk of error type I (M = 4.35; SD = 1.97) 
compared to participants who referred to themselves as having a “liberal” race attitude (M = 
4.87; SD = 1,78; t (859) = 3.881; p < .001; d = 0.283). Comparisons between ratings of 
“conservative” and “moderate” (M = 4.56; SD = 1.851) and between “liberal” and “moderate” 
participants were non-significant (all ps > .0.50).77 

Participant with “moderate” race attitude expressed significantly higher uncertainty 
with no minority groups (men, White people, right-handed people) (M = 4.81; SD = 1.757) 
compared to minority groups (women, Black people, left-handed people) (M = 4.29; SD = 
1.914), F (1,259) = 5.154; p =.024; η2

part = .020. Participants with “liberal” race attitude 
expressed the opposite, their uncertainty was significantly higher with minority groups (M = 
5.02; SD = 1.726), compared to no minority groups (M = 4.73; SD = 1.814),  F (1,604) = 
3.974; p =.047; η2

part = .007. Participants with “conservative” race attitude ratings of minority 
(M = 4.35; SD = 1.972) vs. no minority groups (M = 4.24; SD = 2.102) did not differ 
significantly (p = .357). Figure 8 depicts the effects of the race attitude of our participants on 
inductive risk of error type I assessment. 

- Gender Attitude: The additional analysis, including the “attitude towards gender related 
social issues” (in the following referred to as “Gender Attitude”) ratings of our participants 
as a covariate revealed a main effect of Gender Attitude,  F (2,53) = 8.208; p <.001; η2

part 

= .015. 

Post-hoc tests (Bonferroni-corrected) show that participants with “liberal” gender 
attitude expressed significantly higher uncertainty (that the decision was a good one) by their 
ratings (M = 4.88; SD = 1.780), compared to participants with “moderate” gender attitude (M 
= 4.49, SD = 1.902) (t (907) = 2.955; p = .010, d = -0.215) and compared to participants with 
“conservative” gender attitude (M = 4.36, SD = 1.924) (t (838) = 3.64286; p = .001, d = -
0.286). The comparison between the ratings of “conservative” and “moderate” participants 
was non-significant (p = 1.00). Figure 9 shows the effects of the gender attitude of our 
participants on the assessment of error type I inductive risk. 

 
76 Towards “race related social issues, of the N = 374 participants, n = 85 referred to themselves as 
“conservative”, n = 87 as “moderate”, and n = 202 as “liberal”. 
77 Although the ratings of “moderate” compared to “liberal” participants differed marginally 
significantly (p = .054). 
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How “Race Attitude” modulates assessment of  
inductive risk 

 

 
 
Figure 8. The figure depicts the effects of the race attitude of our participants on inductive 
risk of error type I assessment. The participants with “conservative” race attitude expressed 
significantly lower uncertainty (that the decision was a good one), compared to the 
participants with “liberal” race attitude. The participants with “moderate” race attitude were 
more uncertain (that the decision was a good one) with “no minority group” samples (men, 
White people, and right-handed people), compared to “minority group” samples (women, 
Black people, left-handed people), while participants with “liberal” race attitude were more 
uncertain (that a decision was a good one) with “minority group” samples, compared to “no 
minority group” samples. 
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How “Gender Attitude” modulates assessment of  

inductive risk 
 

 
 
Figure 9. The figure depicts the results of the influence of gender attitude on the assessment 
of error type I inductive risk. The participants with “liberal” gender attitude expressed 
significantly higher uncertainty (that the decision was a good one) with compared to the 
participants with “moderate” and “conservative” gender attitude. 
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3.2 Experiment: Error Type II 

The design, material, and procedure of the experiment on the assessment of the inductive risk 
of committing an error type II resembled the error type I experiment, with the exception that 
the third sentences of the vignettes of the error type II experiment reported the decision to 
maintain the situation as it is, namely, the decision of not introducing a new medicine, 
intelligence measure or car design into the market or college admission tests. The structure 
of the vignettes was the same as in error type I experiment with the third sentence as follows: 
 
[Third sentences of error type II-experiment ś vignettes]: 

"The decision was made to withhold [the new medicine from the market78 / the new method 
to measure intelligence from examinations for college admissions79 / the new car from the 
market80]. 
  
This phrasing was chosen to assess inductive risk in (error type II) cases where the risk is 
that the null hypothesis is maintained although it is not true, and should have been rejected. 
 
Participants 

A total N = 354 participants took part in the Error Type II experiment, mean age 33.43 years, 
SD = 9.14 (age unknown for n = 6 participants), n= 122 female, n = 231 male, n = 1 diverse81 
The participants received a small monetary payment. Each participant rated three vignettes, 
one for each of the three domains of research we used (i.e., healthcare, education, and car 
design). Approximately half of the participants (n = 174) were presented with and judged 
studies including samples composed of only “minorities” (i.e., women, Black people, and 
left-handed people). The other half of the participants (n = 180) was presented with and 
judged studies including samples composed of only "no minorities" (i.e. men, White people, 
and right-handed people). The combinations of research domain and sample were 
counterbalanced across participants to meet the criteria of a complete design, analogous to 
the design of Error Type I Experiment (see figure 1 above). 
 
Results 

 
78 Domain of healthcare. 
79 Domain of education. 
80 Domain of car design. 
81 Of the participants, n = 166 reported to be “White”, n = 21 “Black”, n = 131 of Asian, n = 18 of 
Hispanic (or Latino), and n = 18 of other ethnical origin. Three Hundred of the participants reported to 
be right-handed, n = 42 left-handed, and n = 12 ambidextrous. 
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The analysis, including the same factors as reported for experiment 1 (and in line with the 
factorial design of the experiment) revealed that none of the factors influenced the ratings 
(all ps > .15). 

However, the assessment of risks in the Error Type II scenarios was influenced by 
some of the non-cognitive values of our participants (see results below). It was not influenced 
by personal features such as race and handedness (p > .10). The “sex” of our participants 
modulated the ratings slightly, in that way that in the Error Type II scenarios, female 
participants expressed - in general - marginally significant higher uncertainty (M = 3.91; SD 
= 1.84), compared to male participants (M = 3.69; SD = 1.80; F (1, 1057) = 3.573; p = .059; 
(see figure 10)82. 

The additional analysis, including Political Interest, Political Attitude, and Gender 
Attitude as a covariate revealed no significant effects (all ps > .10). However, Race Attitude 
modulated the ratings, as follows. 

The additional analysis, including the “attitude towards race related social issues” 
(in the following referred to as “Race Attitude”) ratings83 of our participants as a covariate 
revealed a significant interaction of Minority Group ✕ Race Attitude, F (2,53) = 5.187; p 
=.006; η2

part = .010. All other ps > .10. 
Post-hoc tests (Bonferroni-corrected) showed that participants with “conservative” 

race attitude expressed significantly higher uncertainty with no minority groups (men, White 
people, right-handed people) (M = 4.05; SD = 1.900) compared to minority groups (women, 
Black people, left-handed people) (M = 3.58; SD = 1.761), F (1,265) = 4.285; p =.039; η2

part 

= .016. Participants with “liberal” race attitude expressed the opposite (similar result as with 
Error Type I scenarios), their uncertainty was significantly higher with minority groups (M 
= 3.91; SD = 1.714), compared to no minority groups (M = 3.57; SD = 1.876),  F (1,541) = 
4.739; p =.030; η2

part = .009. Participants with “moderate” race attitude’s ratings of minority 
(M = 3.96; SD = 1.759) vs. no minority groups (M = 3.73; SD = 1.874) did not differ 
significantly (p = .303). Figure 11 depicts the effects of the race attitude of our participants 
on inductive risk of error type II assessment. 
 

 
 
 
 

 
 

82 The ratings of subjects who reported to be gender “diverse” (here only n = 1) were excluded from 
this analysis, due to a too small number of “diverse” subjects to be taken into account as a sample “on 
their own” of diverse participants. 
83 Regarding “race related social issues, of the N = 354 participants, n = 89 referred to themselves as 
“conservative”, n = 84 as “moderate”, and n = 181 as “liberal”. 
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The personal feature of gender in the assessment of  
inductive risk of error type II 

 

 
 
Figure 10. Female participants compared to male participants expressed higher uncertainty 
(that the decision was a good one) in the assessment of error type II scenarios. 
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How race attitude modulates the assessment  
of error type II inductive risk 

 
 

 
Figure 11. The figure depicts the results of the influence of race attitude of our participants 
on the inductive risk of error type II scenarios. The participants with “conservative” race 
attitude expressed higher uncertainty (that the decision was a good one) with “no minority” 
group samples compared to “minority” group samples, while participants with “liberal” race 
attitude expressed higher certainty with the “no minority” group samples compared to the 
“minority” group samples. 
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The comparison between assessment of inductive risk of error type I and error type II 

Finally, the comparison between Error Type I and Error Type II ratings revealed an 
asymmetry of certainty. Assessment of inductive risk in error type I-scenarios was associated 
with higher uncertainty (that the decision was a good one) (M = 4.68; SD = 1.851) compared 
to inductive risk in error type II-scenarios (M = 3.76; SD = 1.818), F (1, 2182) = 138.261; p 
= .001; (see figure 12). 

The result suggests higher uncertainty (that the decision was a good one) associated 
with changes (by introducing a certain novelty, as it was the case in our error type I-scenarios) 
compared to higher certainty (that the decision was a good one) associated with the 
maintenance of the situation as it is (by not introducing a certain novelty, as it was the case 
in our error type II-scenarios). 

 

Comparison of the assessment of inductive risk  
in error type I and error type II scenarios 

 
 
Figure 12. Participants who assessed error type II scenarios expressed higher certainty (that 
the decision was a good one) compared to participants who assessed error type I scenarios. 
 
 
 
 



The psychology of  inductive risk

119 
 

4 Discussion. The psychology of inductive risk 
In this study, we explored how lay people judge possible cases of inductive risk. In particular, 
we were interested in understanding whether people’s confidence in their judgments varies 
depending on the domain in which an error may be committed (Q1), people’s personal 
features (Q2), and the possible types of error (Q3). 

Our results show that various factors determine how people react to inductive risks. 
People’s level of confidence was not determined by the domain in which a possible mistake 
was made, but by the combination of domain and group affected by the consequences of a 
possible error (Q1). Participants expressed similar levels of uncertainty across domains 
(neither certain - nor uncertain / slightly uncertain). However, which group triggered their 
uncertainty varies across areas (e.g. men in the healthcare domain, women in the product 
design domain). Our results show that being potentially harmed by the consequences of a 
mistaken decision did not predict how people react to errors (Q2). However, some personal 
features had a role in determining people’s reactions. The results of the first experiment 
revealed a main effect of “race”, e.g. White participants expressed overall more uncertainty 
than Asian participants. Moreover, our results show that participants endorsing different 
political values expressed different levels of uncertainty. Finally, an asymmetry in the 
reactions to possible false positives and possible false negatives was found (Q3). While 
participants expressed uncertainty when evaluating decisions taken on the basis of possible 
false positives, they were generally confident that the decisions taken in the possible false 
negative scenarios were the right decisions to take. 

This asymmetry in reactions can be explained as the result of the status quo bias. 
Several studies in psychology show that when people face decision problems, such as the 
selection of health plans and retirement investments, and both the options of retaining the 
status quo (maintaining the situation as it is by selecting last year’s health plan) and the option 
of changing it (e.g. changing the situation by selecting a new health plan) are available, they 
tend to make decisions that maintain the current situation (Samuelson & Zeckhauser 1988). 

The status quo bias is an implication of what is called loss aversion in the 
psychological literature (Kahneman & Tversky 1979; Kahneman et al. 1991). Psychological 
studies show that the “aggravation that [people] experiences in losing a sum of money 
appears to be greater than the pleasure associated with gaining the same amount” (Kahneman 
& Tversky 1979, 279). People would thus generally find avoiding losses more pleasing and 
desirable than acquiring gains. 

In our study, a decision based on a false positive meant (mistakenly) changing the 
status quo (e.g. changing the existing situation by introducing a novelty into the market), 
while a decision based on a false negative meant (mistakenly) maintaining the status quo. 
Participants’ lower levels of uncertainty in the assessment of possible mistaken decisions 
taken on the basis of false negatives may be seen as an effect of these mechanisms: 
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maintaining the status quo in cases of inductive risk would be a way to avoid the possible 
losses and aggravation that one may experience when (mistakenly) changing a situation by 
introducing a new medicine, intelligence measure or car design. 

Douglas has argued that in cases of inductive risk which errors are seen as more 
tolerable depends on the non-epistemic consequences they involve (Douglas 2000; see 
section 2 of this chapter). The fact that our participants expressed lower levels of uncertainty 
in the possible false negatives scenarios might mean that overall they perceived the possible 
consequences of false negatives as more (morally, socially or economically) tolerable than 
the possible consequences of false positives. 

Martie Haselton and David Buss have provided an adaptationist explanation for 
human beings’ “preference” for false negatives (Haselton & Buss 2000; Haselton & Buss 
2003). It is likely, Haselton and Buss argue, that human beings have evolved mechanisms 
that make them prone to incur false negatives and to avoid false positives. Their idea is then 
that the preference for false negatives may have been evolved to solve recurrent adaptive 
problems in EEA, such as estimating the risk of aggression or food poisoning (Haselton & 
Buss 2003, 34-38). Our study does not provide evidence relevant to understanding whether 
the asymmetry of reactions to possible errors has an evolutionary origin (see section 3.2 of 
Chapter 2). However, Haselton and Buss’ theory provides a framework to explain the 
asymmetry of reactions to errors that future research might investigate further. 

The present study focuses on the descriptive side of inductive risk. However, besides 
extending our understanding of how people react to uncertainty in science, these results are 
relevant to the discussion of normative questions in philosophy of science, too. 

First of all, our results are relevant to discuss the value-free ideal of science (see 
section 1 of Chapter 1). Our study shows that some personal features (e.g. race) and political 
attitudes influence the way people judge possible cases of inductive risks. For instance, when 
assessing possible type I errors in the healthcare domain, conservatives expressed higher 
uncertainty compared to moderates and liberals when the sample only included Black people, 
whereas liberals expressed more uncertainty than the other participants when the sample only 
included women (see table 6). The image of science provided by the value-free ideal, in 
which preserving the epistemic authority of science means excluding non-cognitive values 
from the decisions concerning evidence and scientific hypotheses, might then be 
unattainable. If non-cognitive values influence how people judge possible cases of inductive 
risks, and people are systematically more sensitive to the consequences of false positives than 
to the consequences of false negatives, the very possibility of having value-free assessments 
of scientific hypotheses might be questioned. 

A limitation of our study is that it focuses on lay people’s judgments and not on 
scientists’ judgments. Thus, our results may be seen as unrepresentative of how scientists 
judge cases of inductive risks and the claim that these results challenge the value-free ideal 
may be questioned. At the end of the day, scientists (and political institutions), and not lay 
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people, make decisions in cases of inductive risks, and they are supposed to have a better 
understanding of the reliability of scientific methodologies and chances of committing errors 
than non-experts do. However, research in psychology has shown that values and prior beliefs 
influence how both lay people and scientists assess the quality of evidence and the reliability 
of methodologies, and the way they estimate the risks and benefits of scientific practices (e.g. 
Koehler 1993; Kahan et al. 2010; see section 2 of this chapter). 

More research is needed to clarify to what extent and in what respects lay people’s 
and scientists’ reasoning in cases of inductive risk differ (see for instance Slimak & Dietz 
2006, 1698-1699). However, clarifying how non-cognitive values influence lay people’s 
judgments of possible cases of inductive risk is relevant to discuss some questions in the 
Science & Values debate. 

Governmental institutions have recently developed international projects aiming at 
the integration of citizens’ values into scientific research, such as the “Science with and for 
Society” project in the EU's Horizon 2020 research and innovation programme. This project 
adopts the “Responsible Research and Innovation” approach, which requires that all societal 
actors (e.g. scientists, citizens, and policy makers) collaborate in scientific research and 
innovation agendas in order to align them “with the values, needs and expectations of 
European society” (Figueiredo Nascimento et al. 2016, 12). The idea underlying projects like 
this one is that scientific research should focus on “topics that really matter for society and 
are closer to real needs” (Figueiredo Nascimento et al. 2016, 28), and that it should be 
conducted in a way that exemplifies and promotes the needs and values of the society. 

Studies like the one presented in this chapter can provide the basis to understand 
how citizens judge possible cases of inductive risks and to consistently consider their values 
in scientific decisions. However, a question that may be asked is to what extent it is desirable 
to pursue a citizens’-values-laden science of this kind. 

Some philosophers of science have defended the inclusion of citizens’ values and 
needs in science. They have argued that “scientists should privilege the [non-cognitive] 
values endorsed by the public or its representatives” in cases of inductive risk (Schroeder 
2017, 1045), because the decisions taken in these phases can have various social, economic, 
and ethical consequences that may affect citizens (e.g. introducing a new medicine into the 
market that may harm some groups of the population). It is not acceptable, these philosophers 
argue, that these decisions are taken by “a minority elite” (i.e. scientists, Douglas 2005, 156). 
In these decisions, the voices of citizens should be heard. Moreover, some philosophers have 
argued that since taxpayers provide the funding for research, they should have a say in how 
money is spent and scientists have no right to refuse public discussion of scientific research 
(Feyerabend 1978; Nature 2004; Douglas 2005; Reddy 2009). 

Some examples from scientific practice have shown that including citizens’ values 
and concerns can have a positive influence on science, in particular in estimating the possible 
risks that the use of certain technologies may bring about. For instance, Douglas argues that 
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the joint work of government agencies, scientists, citizens, and members of oil companies 
led to a better understanding of the problems involved in marine oil trade in Valdez, Alaska 
(Douglas 2005, 159). Specifically, the joint work of these groups made it possible to 
understand the environmental risks of marine oil trade better and to develop techniques able 
to avoid oil spill that marine oil trade could cause in that area (ibid.). 

However, while there are ethical and social reasons for including the values, needs, 
and expectations of citizens in scientific research, this inclusion may be, in certain cases, 
undesirable. 

To illustrate, take the medical vignette as an example. If protecting the health of 
some groups (e.g. White people) is considered by some citizens as more valuable than 
protecting the health of other groups (e.g. Black people; see figure 6 on political attitude and 
healthcare domain in the previous section), a possible consequence of privileging citizens’ 
values is that clinical research might overlook differences in frequency of diseases and 
reactions to drugs among people with different ethnic backgrounds, and that potentially 
dangerous medicines are introduced into the market. Consider also our results on people’s 
reactions to different types of error. The present study has shown that our participants prefer 
maintaining the status quo and seem more willing to tolerate the consequences of false 
negatives than the consequences of false positives; should scientists do the same in cases of 
uncertainty? False negatives may have undesirable consequences, just like false positives. 
For instance, deciding that a medicine will not be introduced into the market when it is 
actually a safe medicine may have the consequence of limiting people’s access to cures that 
may be critical to their survival. Favouring false negatives over false positives may then not 
be the right choice in some scenarios and following people’s “preference” for false negatives 
may lead to undesirable consequences. 

These examples show that aligning the decisions taken in cases of inductive risk 
with citizens’ judgments may, in some cases, lead to epistemic failures, i.e., to a deficient 
understanding of phenomena and a mistaken assessment of hypotheses (e.g. accepting the 
hypothesis that a medicine is safe when it is actually unsafe), and to serious non-epistemic 
consequences for the society (e.g. harming people’s health). The citizens’-values-laden 
image of science defended by institutions and some philosophers of science may then be 
often undesirable. 

It is an open question how citizens’ values can be integrated into scientific research 
so as to meet the needs of citizens and avoid the problems presented in this section. Schroeder 
has argued that citizens' values should be seriously considered by scientists only when 
“informed and substantially reasonable” (Schroeder 2017, 1045). However, in many cases it 
may be unclear what should count as informed and reasonable values or which values should 
prevail among different kinds of informed and reasonable values when a decision has to be 
made. One way to deal with this issue may be considering the aforementioned epistemic and 
social consequences of making a decision on the basis of the values endorsed by citizens. 
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When these values lead to epistemic failures and/or to make a moral wrong (e.g. harming 
people’s health), scientists may have good reasons for refusing the integration of these values 
into scientific research. 
 
 

5 Conclusion 
Inductive risk challenges the value-free ideal of science by revealing the beneficial and 
fundamental role of non-cognitive values in science. In cases of uncertainty, decisions over 
scientific hypotheses and methodologies legitimately involve considering ethical, social, or 
economic factors. The study presented in this chapter contributes to this discussion in two 
fashions. First, it provides empirical evidence relevant to understand the psychology of 
inductive risk, namely information on how people judge possible cases of inductive risks and 
what roles the domains in which errors may committed, personal features, political values, 
and types of error play in these judgments. Second, it provides normatively relevant 
information to discuss various philosophical questions over the role of values in science, such 
as questions over the value-free ideal and the importance of citizens’ values in science. 

Before going further, a final remark. The psychological literature reports mixed 
results on the effects of communicating scientific uncertainty to citizens. Some show that it 
leads to fatalism among citizens, that it tends to make lay people scared and outraged (e.g. 
Johnson & Slovic 1998) and that people see scientific uncertainty as a signal of the 
incompetence of scientists (Johnson & Slovic 1995). In contrast, other studies report that the 
communication of scientific uncertainty increases people's interest in science and 
technologies and does not reduce their trust in scientists (Retzbach & Maier 2015, 446). To 
date, research has not provided a clear, coherent picture of what determines people's reactions 
to scientific uncertainty: “there is no clear pattern to report at the moment, just a series of 
studies that seem to raise more questions than they answer” (Jensen et al. 2017, 47). By 
providing information on what triggers uncertainty in people (e.g. type of error) and how 
personal features (e.g. race, political values) predict how people judge possible cases of 
inductive risk, the results of the present study may also be relevant to find strategies to 
communicate scientific uncertainty to the public able to avoid mistrust, panic, and fatalism. 
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Chapter 6 
 
Conclusion 
 
 
 
 
 
 
A large body of literature has investigated what influence values have and should have on 
science, but several questions remain to be analysed. The central chapters of this dissertation 
address some of these questions. In this chapter, I conclude by summarizing the claims I have 
defended in this dissertation and by introducing some future lines of research. 
 
 
We need clear explications and strategies to use cognitive values in theory appraisal 

The philosophical literature provides vague explications for some of the cognitive values 
included in the traditional lists. The importance of these values for theory appraisal is often 
taken for granted and it is not clear how they can be used in theory appraisal. In other words, 
it is not clear which aspects of a theory or program should be considered to assess whether 
that certain theory or program satisfies a certain value. 

Vague explications and unrefined strategies are of little use if we aim at clarifying 
the roles of values in science, and to make sure that employing cognitive values in theory 
appraisal makes us able to appreciate the virtues of scientific theories or research programs. 
In the second chapter, I have started filling this gap by analysing one of the values that have 
attracted little attention in the philosophical literature, namely fruitfulness. I have explicated 
fruitfulness as the ability of programs to extend their content and suggested considering 
research questions and discovery heuristics to assess this ability. Moreover, I have used my 
account to assess the fruitfulness of Evolutionary Psychology. 



Chapter 6

 

126 
 

Focusing on research questions and discovery heuristics revealed to be a successful 
strategy to highlight and discuss some problems in the methodological assumptions of 
Evolutionary Psychology, in particular adaptationism. However, the assessment of the 
fruitfulness of theories and programs may involve also other tools, and future research may 
develop the analysis of fruitfulness further by considering these other tools, such as the 
methodologies used to test hypotheses and predictions. In addition, case studies from 
different fields may be developed, to understand whether the same tools are relevant to assess 
the fruitfulness of programs in different domains. 

One of the contributions of the second chapter to the Science & Values debate is 
highlighting the importance of having clear explications and guidelines to use cognitive 
values in theory appraisal. Fruitfulness is just one of the values that have received little 
attention in the philosophical literature. Future research may develop similar analyses for 
other cognitive values, such as scope and external consistency. 
 
 
Contextual factors have a role in determining whether and how scientific theories satisfy 
cognitive values and the desirability of cognitive values 

The philosophical literature explains the importance of values like fruitfulness and 
explanatory power in terms of epistemic or pragmatic desirability: values are desirable 
because they can provide scientists with epistemic and/or pragmatic reasons to prefer a theory 
over its alternatives. However, there is disagreement on which values are epistemically and/or 
pragmatically desirable. In Chapter 3, I have used the Evolutionary Theory of stalking 
(Duntley & Buss 2012) as a case study to analyse the desirability of explanatory power, 
external consistency, and fruitfulness. On the basis of this case study, I have defended three 
main theses. First, I have argued for the situatedness of theory appraisal: the assessment of 
scientific theories is always done in a context, which is historically and culturally situated. 
This means that some local contingencies, such as the methodological assumptions endorsed 
by the scientific community and the availability of relevant evidence, may facilitate (or 
obstruct) the chances to appreciate whether and to which degree a theory satisfies certain 
cognitive values. 

Second, I have argued for the contextual desirability of values: whether values are 
desirable for epistemic or pragmatic reasons may depend on some contextual factors. For 
instance, the case study shows that the availability of relevant evidence and the reliability of 
the background theories determine whether explanatory power and external consistency are 
desirable for epistemic reasons. Future research may expand this analysis by specifying other 
contextual factors, besides evidence’s availability and background theories’ reliability, that 
may influence the desirability of values, such as the influence of social, ethical, and political 
assumptions on the scientific community. 



Conclusion

127 
 

Third, I have argued for the thesis of the interrelationship between values: in order 
to understand whether a theory satisfies a certain value, it is important to consider how and 
whether the theory satisfies other values. This is because how and whether a theory satisfies 
certain values may facilitate (or not) the fulfilment of other values. To illustrate this point, I 
have clarified some of the relations between explanatory power, external consistency, and 
fruitfulness. However, values may be interrelated in manifold ways, which may be explored 
in future research. For instance, studies could investigate the relation between explanatory 
power and scope. 

All in all, the study I have developed in the third chapter shows that when it comes 
to use cognitive values to assess scientific theories, we have to go local. That is, in order to 
achieve an accurate appraisal of theories, we have to consider specific factors of the context 
in which theories are assessed. My analysis has focused on Evolutionary Psychology. An 
open question is whether and how the field (e.g. psychology, biology, economics) makes any 
difference for the desirability of values, i.e., whether the desirability of values varies across 
fields. Although some philosophers have claimed that, depending on the field, different 
values would be relevant to theory appraisal, they have provided little evidence to justify this 
claim. Case studies from different fields should be developed to clarify this point. 
 
 
Non-cognitive values can play a cognitive role in theory appraisal 

Advocates of the value-free ideal argue that the influence of non-cognitive values on 
scientific reasoning threatens the epistemic authority of science. In the fourth chapter, I have 
challenged this view and argued that some non-cognitive values can play a cognitive role in 
science, i.e., they can be epistemically beneficial to the assessment of scientific theories. On 
the basis of a case study (the account of human mating in Evolutionary Psychology), I have 
argued that feminist values have positively contributed to theory appraisal in various ways, 
such as by raising sensitivity to evidence that was neglected because of gender bias. 

This chapter also raises some questions over the traditional distinction between 
cognitive and non-cognitive values. If values are labelled as cognitive/non-cognitive 
depending on whether they can perform a certain function (i.e. fostering the attainment of 
knowledge), it seems that some of the values that are commonly included in the group of 
non-cognitive values, e.g. feminist values, should be listed among the cognitive ones. 

I have also argued that not any non-cognitive values (e.g. racist values) can play the 
cognitive role feminist values play in my case study and that whether values are able to have 
this cognitive function depends on the different epistemic commitments they involve. Future 
research should explore this point further, for instance by investigating the epistemic benefits 
provided by other kinds of non-cognitive values in other fields (e.g. the social value of 
sustainability in economics and finance). 
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One way to explain the cognitive role played by feminist values in my case study is 
in terms of cognitive values: feminist values were epistemically beneficial because 
instrumental in improving the external consistency and predictive accuracy of theories. Thus, 
one possible line of future research is investigating how non-cognitive and cognitive values 
can be interrelated to each other, by focusing on which cognitive values social, political, 
economic, and ethical values are able to promote. 
 
 
Non-cognitive values affect the way people judge possible cases of inductive risks 

Critics of the value-free ideal appeal to inductive risk to demonstrate the legitimate roles non-
cognitive values play in science. The fifth chapter of this dissertation takes an original 
approach to the argument from inductive risk by investigating the psychology of inductive 
risk with an experimental study. The results of this study show that various factors (e.g. the 
combination of the area in which an error may be committed and the group that may be 
harmed, the type of error, and the political values endorsed by participants) have a role in 
determining how people judge possible cases of inductive risk. 

I have used the results of this study to discuss the attainability of the value-free ideal 
of science and whether citizens’ values should be integrated into scientific research. 
However, our study raises several questions that need to be explored further: do experts’ and 
non-experts’ judgments about cases of inductive risks differ? What does it mean to align 
scientific research with citizens’ values, needs, and expectations as requested by 
governmental institutions? Can integrating citizens’ values into scientific research threaten 
the epistemic authority of science? Answering these questions is particularly important. It 
would make a significant contribution to psychology by clarifying whether and to what extent 
expertise makes a difference in how people judge and react to uncertainty in science, and in 
particular to cases of inductive risks. Moreover, answering these questions would also have 
clear practical implications, by providing information relevant to the development of policy 
measures aimed at engaging citizens into scientific research. 

The fifth chapter of my dissertation highlights the importance of the experimental 
methods for the Science & Values debate. The survey we conducted made it possible to 
gather information that conceptual analysis could not offer (e.g. information over how people 
react to different types of error). To date, these methods have been rarely used to investigate 
questions over the roles of values in science, but future studies should fill this gap. For 
instance, future research may develop surveys aimed at investigating the influence of 
cognitive values on scientists’ assessment of scientific theories. These surveys may help us 
to understand how scientists construe specific cognitive values like explanatory power and 
predictive accuracy, and to clarify whether different cognitive values are relevant to theory 
appraisal in different fields. This does not mean that the Science & Values literature should 
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abandon the case study method. Rather, what this dissertation shows is that combining case 
studies and experimental methods makes it possible to ask new questions and provide the 
appropriate evidence base to investigate these questions. 

The arguments I have developed in my dissertation challenge the value-free ideal as 
a descriptively inaccurate and normatively undesirable ideal of science. They emphasize the 
importance of cognitive values for the assessment of scientific theories, they show that non-
cognitive values play a role in scientific reasoning, and that, in some circumstances, non-
cognitive values are epistemically beneficial to theory appraisal. Several questions still need 
to be addressed, as this final chapter shows. The arguments developed in this dissertation 
should be seen as a base that can be used to explore these questions. 
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