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The field of evolutionary psychology has often been the target of allegations that its
hypotheses are unfalsifiable. This article revisits this decades-old critique by examining the
logic of falsifiability and the specific criteria required for a hypothesis to be considered
falsified. We evaluate the multiple levels of analysis in the heuristic framework from which
evolutionary psychology hypotheses are derived. We then present evidence of several
evolutionary psychological hypotheses that have generated specific, falsifiable predictions;
undergone multiple empirical tests; and been refuted. Specifically, we discuss the evidentiary
status of (a) the ovulatory shift in mate preferences (dual-mating) hypothesis, (b) the mate
deprivation hypothesis of rape, and (c) the kin altruism hypothesis for the evolution of male
homosexuality. We contrast these with the wide range of evolutionary psychology hypotheses
whose specific predictions have been robustly supported by empirical data. Notably, studies
reveal that many academics continue to perceive evolutionary psychology as unfalsifiable,
despite evidence to the contrary, a misconception that has also permeated mainstream culture.
These pervasive misconceptions speak to the critical need for ongoing efforts to clarify the
scientific methodologies and evidentiary standards employed in the field of evolutionary
psychology. Our discussion addresses implicit beliefs underlying allegations of unfalsifiability,
such as beliefs about unverifiability, the varying levels of quality among hypotheses in the field,
and the necessity for enhancing conceptual and empirical precision in future research. By
illustrating that hypotheses generated by evolutionary psychology can be directly tested with
appropriate scientific rigor, we dispel these pervasive misconceptions and highlight the field’s
heuristic potential for generating valuable insights into human behavior.

Public Significance Statement

This conceptual article addresses persistent misconceptions about evolutionary psychology,
focusing on the erroneous belief that its hypotheses are unfalsifiable. We demonstrate
through empirical examples that evolutionary psychology adheres to rigorous scientific
standards, capable of both supporting and refuting hypotheses. These findings are critical
as misconceptions not only prevail in academia but also influence public perception, as
evidenced by widespread discussion and misinformation in popular online media. By
clarifying these issues, we aim to improve the scientific literacy surrounding evolutionary
psychology and foster a more accurate understanding of its contributions to understanding

human nature, benefiting educators, policymakers, and the general public.
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False facts are highly injurious to the progress of science, for they often
endure long; but false views, if supported by some evidence, do little
harm, for everyone takes a salutary pleasure in proving their falseness;
and when this is done, one path towards error is closed and the road to
truth is often at the same time opened. (Darwin, 1871, p. 385)

Falsifiability is widely regarded as a cornerstone of
scientifically sound hypotheses. A hypothesis is considered
falsifiable if it is able to generate specific predictions capable
of empirical testing, resulting in confirmation or refutation
(Popper, 1959). Statements lacking the capacity for falsifi-
cation are often regarded as pseudoscientific speculations
rather than scientific hypotheses. Since its inception, the field
of evolutionary psychology has been accused of such lack of
rigor by critics who often assert that evolutionary psycho-
logical hypotheses cannot, in principle, be tested empirically
(e.g., Gould & Lewontin, 1979; Rutherford, 2020). In this
article, we examine the concept of falsifiability and present
specific examples of falsified evolutionary psychological
hypotheses as evidence that evolutionary psychological
hypotheses, when precisely and cogently formulated, are in
fact falsifiable. Specifically, we summarize and describe
the logic behind the empirical tests that falsified or refuted
the following hypotheses: (a) the ovulatory shift in mate
preferences (dual-mating) hypothesis, (b) the mate deprivation
hypothesis of rape, and (c) the kin altruism hypothesis for the
evolution of male homosexuality. For clarity, in this article,
“falsification” refers to the direct empirical contradiction of
a hypothesis’s predictions, as per Popper’s philosophy of
science, while “refutation” encompasses a broader range
of evidence that collectively undermines a hypothesis’s
credibility, even if not all individual elements meet the strict
criterion of falsification.

Part of the reason that evolutionary psychological hypotheses
have been subjected to such vigorous critique is the field’s

reliance on the logic of adaptation—a focus inherited from
evolutionary biologists like George C. Williams. Williams
(1966) saw adaptation in evolutionary biology as an
empirically onerous concept that was often used more liberally
than appropriate. To encourage scientific rigor, he proposed
stringent criteria for invoking adaptationist hypotheses,
arguing that proposed adaptations must exhibit reliability,
economy, efficiency, and improbable precision of design
for a particular function. While Williams advocated for
more careful application of adaptationist logic, Gould
and Lewontin (1979) extended the critique to the entire
“adaptationist program” in evolutionary biology. They
criticized evolutionary biologists for using mere “plausibility”
and consistency with natural selection as criteria for invoking
adaptationist hypotheses and for failing to consider equally
plausible competing hypotheses.

The most pointed aspect of the Gould—Lewontin critique
centered on the issue of falsifiability: “We would not object
so strenuously to the adaptationist program if its invocation,
in any particular case, could lead in principle to its rejection
for want of evidence” (Gould & Lewontin, 1979, p. 153).
According to Gould, among evolutionary biologists of his
day, “virtuosity in invention [had replaced] testability as
the criterion for acceptance” (Gould, 1978, p. 530). To
characterize the speculative, almost narrative quality of
many contemporary adaptationist hypotheses, Gould (1978)
borrowed the title of Kipling’s (1902) Just So Stories for
Little Children—a series of fanciful accounts of the origins
of animal traits. Gould painted adaptationist hypotheses as
“just-so story” hypotheses—nothing more than plausible
fairytales about the origin of biological traits, bearing little to
no scientific validity due to their untestability.

Although Gould and Lewontin’s critique focused mainly on
the practices of nonhuman evolutionary biology, their con-
demnation also included some examples from evolutionary
psychology’s predecessors—evolutionary anthropology and
human sociobiology. There was indeed a dearth of empirical
research testing human adaptationist hypotheses at the time
Gould and Lewontin (1979) were writing. However, their
critique was published prior to the emergence of modern
evolutionary psychology in the late 1980s and early 1990s (e.g.,
Buss, 1995; Cosmides & Tooby, 1987; Daly & Wilson, 1988;
Tooby & Cosmides, 1992). Unlike much of human sociobi-
ology in the 1970s and early 1980s, the emergence of evo-
lutionary psychology was characterized by robust empirical
tests of adaptationist hypotheses using a variety of methods,
including properly designed surveys, observational techni-
ques, laboratory experiments, hormonal assay studies, brain
imaging techniques such as functional magnetic resonance
imaging, systematic ethnographic analyses, and molecular
genetic techniques (Buss, 2024; Schmitt & Pilcher, 2004).

Empirical work in evolutionary psychology has continued
to proliferate over the past few decades, published not only in
specialized evolutionary journals but also in high-impact
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journals such as Science, Nature, Behavioral and Brain
Sciences, Psychological Review, Psychological Bulletin,
and American Psychologist (Costello & Thomas, 2024).
Such studies have produced empirical evidence on a wide
range of psychological phenomena, including universal
criteria for social status (Buss et al., 2020) and morality
(Curry et al., 2019), and the adaptive nature of depression
and anxiety (Nesse, 1994, 2000). These empirical successes
reflect the value of the heuristic framework provided by
the consilient metatheoretical paradigm of evolutionary
psychology (Buss, 1995).

Despite the dramatic shift toward empirical testing of
adaptationist hypotheses, some critics of evolutionary
psychology have carried over Gould and Lewontin’s (1979)
accusation of unfalsifiability into the 21st century. Ketelaar
and Ellis (2000) convincingly argued against the critique by
identifying areas where critics conflate multiple levels of
analysis within evolutionary psychological theories and
hypotheses (see also Al-Shawaf, 2024). They, along with
Confer et al. (2010), Al-Shawaf et al. (2020), and a com-
mentary by Haig and Durrant (2000) criticized the outdated
and oversimplified version of philosophy of science underlying
the persistent accusations. Yet, the same sweeping accusations
of unfalsifiability have persisted despite these counter-
arguments (Bunge, 2011; Coyne, 2003; Richardson, 2010;
Rutherford, 2020; Wallach & Wallach, 2001; Ye, 2006).

To quantify the underlying dimensions of criticisms of
evolutionary psychology, Jonason and Schmitt (2016)
surveyed a sample of academics (N = 111). The mean
endorsement for the claims that “evolutionary psychology’s
theories are unfalsifiable” was 2.89 (SD = 1.23) and
“assumptions are not testable” was 2.91 (SD = 1.25) on
a 5-point scale. These findings are particularly concerning
as they highlight a fairly prevalent belief among academics

regarding the unfalsifiability and untestability of evolu-
tionary psychology. These misperceptions speak to the
critical need for ongoing efforts to clarify the scientific
methodologies and evidentiary standards employed in the
field of evolutionary psychology.

These fundamental misconceptions have even permeated
mainstream cultural consciousness, as exemplified by a
popular YouTube video titled “I Debunked Evolutionary
Psychology” which, although erroneous in its characteri-
zation of the field, contends derisively that evolutionary
psychology is “unfalsifiable.” At the time of writing, this
video has garnered over one million views (Miinecat, 2024).
The widespread dissemination of these misconceptions into
mainstream culture underscores the urgency and relevance of
our article. By rigorously challenging and clarifying this
unfounded claim, we hope that this article not only contributes
to a more nuanced understanding within the academic sphere
but also combats misinformation that shapes public percep-
tion of science. This makes our article not just a scholarly
endeavor but a contribution to the broader dialogue about the
validity and scientific integrity of evolutionary psychology.

Our article consists of several components. We first outline
the Popperian criteria for falsifiability. We then detail the
metatheoretical heuristic framework from which evolutionary
psychology derives hypotheses and predictions, and how this
operates within a more contemporary Lakatosian falsifiability
paradigm (see Ketelaar & Ellis, 2000, for an overview). Our
central goal in this article was to catalogue several modern
evolutionary psychological hypotheses that have been
successfully falsified or refuted within the past few decades.
In our discussion, we contrast these with alternative hypotheses
that have been robustly supported by converging lines of
empirical support, before examining some misconceptions
that underlie the perception that evolutionary psychology is
unfalsifiable.

Criteria for Falsifiability

Before we can determine which hypotheses are falsifiable,
we have to establish criteria for our choices. In the simplest
sense, a statement is falsifiable if and only if another statement
can logically contradict it. In a scientific context, one way to
frame this criterion is that any given hypothesis must have
negative predictions as well as positive: If the hypothesis was
correct, it must entail that some things would specifically not
be the case. Philosopher of science Karl Popper, popularizer
of the falsifiability criterion (Popper, 1959), referred to
hypotheses with this characteristic as prohibitive. But in
order to explain how to evaluate whether a hypothesis is
prohibitive, we need to clear up a poorly understood concept:
the distinction between hypotheses and predictions.

Despite the term’s inconsistent use, most science textbooks
recognize a hypothesis as a tentative explanation for an
observed phenomenon (Gibbs & Lawson, 1992). A hypothesis
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is typically a description of a causal mechanism. A quick way
to check if this definition applies to a statement is to try to
formulate it with some version of “because.” For example, take
this Lamarckian hypothesis:

Hypothesis 1: Species change over time because traits
acquired during an individual organism’s lifetime are
passed on to their offspring.

“Species change over time” is an observed phenomenon,
for which “traits acquired during an individual organism’s
lifetime are passed on to their offspring” is offered as a
potential causal explanation. Predictions, by contrast, ideally
take the form of explicit, concrete empirical statements about
what would happen in a highly specific context (such as an
experiment) if the hypothesis was correct.

Based on this simple definition of falsifiability, we run into
a problem when evaluating certain hypotheses: weak or
underspecified hypotheses are not easy to logically oppose
with concrete observations in the form of basic statements.
For instance, the hypothesis of inheritance of acquired
characteristics formulated in Hypothesis 1 says only, “traits
acquired during an individual organism’s lifetime”; it does
not specify how the traits may be acquired. Thus, Hypothesis
1 would not be directly contradicted by observing that, for
instance, experimentally manipulated traits are not passed
onto offspring. The Lamarckian could argue that traits will
only be passed on if they occur as the result of internal
changes, in which case the failed results of the experiment
could be dismissed. It is easy to see how the goalposts could
be continually shifted to accommodate such an imprecise
hypothesis.

But what is it, precisely, about a vague, imprecisely framed
hypothesis that makes it difficult to refute directly with

evidence? The relevant feature is that its imprecision does not
allow it to logically entail predictions that can be contradicted.
The hypothesis is as follows:

Hypothesis 2: Species change over time because traits
that are changed by external environmental influences
during an individual organism’s lifetime are passed on to
their offspring.

Is more precise than the previous formulation—but its
precision affects falsifiability in a specific way. The new
formulation Hypothesis 2 now logically entails a concrete
prediction. If a trait is influenced by the external environ-
ment, then the organism’s offspring will have the modified
version of that trait. Consequently, the formulation in
Hypothesis 2 would be contradicted by an observation that
an experimentally induced change was not passed on, since
Hypothesis 2’s inherent prediction cannot logically coexist
with the observation—and, therefore, with the hypothesis.

Alternatively, we could have made the hypothesis more
precise in a different way from Hypothesis 2, like so:

Hypothesis 3: Species change over time because traits
that an organism intentionally acquires during their
lifetime are passed on to their offspring.

Had we made this alteration, we would be faced with the
verification problem that initially inspired Karl Popper to
devise his falsifiability criterion to differentiate between
scientific and nonscientific ideas. Popper (1959) illustrated
the flaw in seeking verification by pointing out that the
statement “all swans are white” can never be empirically
verified, while it can be falsified by finding one black swan.
Similarly, we will never be able to say for certain that no
organism can pass on an acquired trait. As long as we never
observe such an event, we will never contradict Hypothesis 3.
Thus, while Hypothesis 3 may sound more precise than
Hypothesis 1, this change would not realistically improve
the falsifiability of the hypothesis because it does not add a
prediction that can be negated by collectable evidence. It
should now be evident exactly how Williams, Gould, and
Lewontin’s point about precision relates to falsifiability:
Precision in a hypothesis is necessary, but not sufficient, to
guarantee that predictions will axiomatically follow from it.

So, for a hypothesis to be falsifiable, its predictions must
(a) be explicit and concrete in such a way that they can be
contradicted unambiguously by feasibly collectable evidence
and (b) logically follow from the hypothesis that generated
them. Criterion (a) is simple to assess: negate the prediction
and ask whether the negation is a possible observation in the
experiment. For example, if Hypothesis 2 predicts that
experimentally manipulated traits will be inherited by
offspring, then could an experiment potentially provide
evidence of experimentally manipulated traits not being



>
.5
g 5
g 2
< 8
7 b=}
=9 0
S 3z
2 3 0
a g 2
9 E &
L5 o
=2 2
= £ <
n B 4
= o .Q
« O B
]
o 3B
1S =
. [5)
o L

nd is nc
1

t is copyrighted by the Am

ntended solely for the persona

All rights, including for text and da

This article i

EVOLUTIONARY PSYCHOLOGY HYPOTHESES ARE FALSIFIABLE 5

Courtney L. Crosby

inherited? If so, the prediction provides an opportunity to
falsify the hypothesis.

While slightly more abstruse, criterion (b) could be assured
equally easily through disproof by contraposition by asking,
“If the prediction turns out to be empirically false, could the
hypothesis still be true?”” For example, if the prediction that
experimentally manipulated traits are inherited by offspring
turns out to be false, could it still be true that species change
over time because traits acquired during an individual
organism’s lifetime are inherited by their offspring? If
the answer to that question is yes, then the hypothesis,
at least with respect to that prediction, is not falsifiable.
This recapitulates the importance of hypotheses being
prohibitive—generating predictions that would contradict
the hypothesis. When a hypothesis is prohibitive, empirical
data should also be able to discriminate it from other
hypotheses. But when a hypothesis can generate few
negative predictions, it becomes difficult to falsify.

In summary, a hypothesis should be considered falsifiable
if its veracity hinges on the accuracy of the concrete pre-
dictions that are entailed by it. This may sound obvious, but
these criteria are often not met in practice. As a result, some
hypotheses can be saved from nearly any empirical test. And
when predictions and hypotheses are conflated, either the
“explicit and concrete” criteria are left at the wayside or the
predictions are not tied clearly enough to their hypotheses.

Evolutionary Psychology’s Progressive Heuristic
Framework

The evolutionary psychology approach to falsifiability
becomes clearer when we evaluate the multiple levels of
analysis in the heuristic framework from which hypotheses
and predictions are derived (see Figure 1). Evolutionary

psychology operates under a Lakatosian framework of
scientific progress, moving beyond the traditional
Popperian criterion of falsifiability (Ketelaar & Ellis, 2000).
A Lakatosian model focuses on the ability of a research
program to adapt and progress through the iterative refine-
ment of its auxiliary assumptions and middle-level theories.
Evolutionary psychology exemplifies this process by orga-
nizing its inquiries within a structured hierarchy of me-
tatheory, middle-level theories, specific hypotheses, and
testable predictions (Buss, 1995). This multitiered frame-
work enables evolutionary psychologists to systematically
address anomalies and refine their theories, all while safe-
guarding the foundational principles of evolutionary theory.

At the meta-analytic level occupying the top level
in evolutionary psychology’s theoretical framework sits
evolution by natural selection—originally formulated by
Darwin (1859) and integrated with Mendelian genetics and
Hamilton’s formulation of inclusive fitness (Dobzhansky,
1937; Hamilton, 1964). Evolution by natural selection
posits that heritable traits differentially promoting survival
and reproduction become more common in a population
over successive generations (Darwin, 1859). Individuals
with physiological and psychological traits advantageous in
solving specific adaptive problems were more likely to
survive to reproductive maturity, have greater reproductive
success compared to others without traits that solved adaptive
problems, and pass those traits on to their offspring. This
nonrandom selection of traits solving adaptive problems
produces specially designed, functional adaptations over
time (Darwin, 1859; Williams, 1966).

Although other important evolutionary processes occur,
such as genetic drift and founder effects, natural selection is
widely acknowledged as the only causal process responsible
for complex, functional adaptations (Williams, 1966). As
Tooby et al. (2003) emphasized,

The most basic lesson is that natural selection is the only known natural
process that pushes populations of organisms thermodynamically uphill
into higher degrees of functional order, or even offsets the inevitable
increase in disorder that would otherwise take place. (p. 862)

Other evolutionary processes, such as genetic drift and
founder effects, can contribute to variation in psychological
traits, but they do not create structured, domain-specific,
reliably developing mechanisms that solve adaptive problems
with high efficiency.

One level down sits middle-level evolutionary theories.
Middle-level theories describe how selection is hypothesized
to operate within delimited spheres. Middle-level theories
predict subsets of adaptations within specific domains of
adaptive problems. Examples of middle-level theories
include parental investment theory (Trivers, 1972), parent—
offspring conflict theory (Trivers, 1974), sexual conflict
theory (Buss, 2017; Parker, 1979), and error management
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theory (Haselton & Buss, 2000). Middle-level evolutionary
theories are evaluated using two key criteria: (a) heuristic
value in guiding empirical discoveries often not explained
prior to the theory and (b) the cumulative weight of empirical
evidence based on their specific empirical predictions.

The second lowest rung of our analytical ladder includes
specific evolutionary hypotheses stemming from each middle-
level theory. Trivers’s (1972) parental investment theory, for
example, hypothesizes that the sex investing more in offspring
will be choosier in their selection of mates, whereas the sex
investing less in offspring will compete more with same-sex
others for sexual access to the higher investing sex (Figure 2).
The fundamental tenets of Trivers’s theory have been strongly
supported by empirical evidence from a variety of species
(Dugatkin, 2020).

At the lowest rung of the analytical ladder sits specific
predictions generated from evolutionary hypotheses informed
by middle-level theories. The hypothesis that the sex investing
more in offspring will be choosier in their choice of mate
predicts that—relative to men—heterosexual women have a
lower desire for short-term mating, require more time before
deciding to have sex to evaluate a man’s long-term partner
quality and possible deception, and more greatly prefer mates
who display the ability and critically the willingness to invest
resources in them and their offspring. These predictions are
supported by multiple studies (see Buss & Schmitt, 2019,
for an overview). Sex differences in choosiness have been
supported by research conducted by independent scientists
studying hundreds of different species ranging from fruit flies
to humans (e.g., Bateman, 1948).

Specific predictions are also capable of falsifying the
middle-level theory. Critical tests of Trivers’s (1972) parental
investment theory include specific predictions about “sex-role
reversed” species. Many specific predictions testing parental

investment theory examine the role of female choosiness
and male competition since females have historically had the
larger obligatory parental investment in offspring (e.g.,
Bateman, 1948). In sex-role reversed species, the males invest
more in offspring compared to the females. To support
Trivers’ parental investment theory, the rule must also hold—
males in “sex-role reversed” species should be the choosier
sex, and the females should be more competitive for sexual
access. All tests of these “sex-role reversed species” support
Trivers’s (1972) claim. The males of Mormon crickets, red
phalaropes, and some species of pipefish and seahorses are
choosier in their choice of copulation partners compared to the
females, and the females compete more intensely with other
females for sexual access to the males (Trivers, 1985; see
Buss, 2024, for a review). Had the results been different, the
validity of Trivers’s theory of parental investment and sexual
selection would have been refuted.

Evolutionary psychology’s four-tier analytic framework
implies that empirical evaluation must specify the importance
of any test it bears on the middle-level evolutionary theory,
the hypotheses derived, and the specific predictions made.
Consider the three empirical predictions in Figure 1. Large-
scale empirical tests confirm that women worldwide are
attracted to men with high status and prefer spouses who are
willing and able to contribute resources to them and their
children—even across cultures varying greatly from each
other (e.g., Buss, 1989; Thomas et al., 2020; Walter et al.,
2020). Other studies confirm that these preferences influence
actual mate choice (e.g., Conroy-Beam & Buss, 2016).
Although a spouse’s failure to provide economic resources is
a sex-linked cause of divorce—with more women initiating
divorce than men (L. Betzig, 1989; Rosenfeld, 2018)—this
prediction has received less cross-cultural consistency
compared to women’s mate preferences. Laws in some
cultures prohibit women divorcing men (e.g., Thompson,
2019; Wee & Acayan, 2023), and some women remain
married to penurious men for various reasons (e.g., avoidance
of inciting violence; Buss & Duntley, 2011). Although the
mate preferences remain robustly confirmed supporting
Trivers’ middle-level theory of parental investment, the
specific behavioral prediction about divorce, however,
receives more mixed support due to varying ecological
cues, social cues, and competing interests. The key point is
that the evaluation of evolutionary formulations rests with
the cumulative weight of the evidence and not necessarily
with any single prediction.

Crucially, evolutionary psychology’s Lakatosian model
allows middle-level theories to function as a “protective belt”
around the metatheory, insulating its core assumptions from
disproof while enabling revisions and extensions at lower
levels of analysis (Ketelaar & Ellis, 2000). When a prediction
derived from a middle-level theory is not supported by
empirical data, researchers can modify auxiliary assumptions
or refine the hypothesis without abandoning the broader
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theoretical framework. For instance, early predictions
about the effectiveness of spreading rumors about sexual
promiscuity as a competitive tactic (Buss & Dedden, 1990)
hypothesized that this strategy would be uniformly effective
in undermining same-sex rivals across all mating contexts.
The rationale was that accusing a rival of promiscuity would
evoke concerns about infidelity, reducing the rival’s desir-
ability in the eyes of potential mates. However, subsequent
research and theoretical refinement identified an important
moderating factor: the temporal context of mating goals.

Schmitt and Buss (1996) demonstrated that spreading
rumors about a rival’s sexual promiscuity is indeed an
effective tactic for women in the context of long-term mating
competition. This is because men, when seeking long-term
partners, prioritize traits such as fidelity and loyalty, and
rumors of promiscuity undermine the rival’s perceived suit-
ability for a committed relationship. For women, signaling
that a same-sex rival is promiscuous increases the perceived
risk of infidelity and potential cuckoldry, making the rival less
attractive to male long-term partners. However, in short-term
mating contexts, where men prioritize traits signaling sexual
availability and opportunity, spreading rumors about a rival’s
promiscuity could paradoxically enhance her desirability. For
men, promiscuity in short-term mates signals greater acces-
sibility and reduced investment requirements, leading such
rumors to increase a rival’s attractiveness rather than diminish
it. Conversely, for women evaluating short-term partners,
sexual promiscuity in male rivals rarely conveys a competitive
advantage because men’s perceived availability does not carry
the same negative social costs.

This analysis emphasizes the asymmetry in how men and
women value sexual behavior across mating contexts,
revealing that the effectiveness of spreading rumors about
promiscuity as a competitive tactic is not only context-

dependent but also sex-specific. This nuanced understanding
of sex differences and mating contexts not only resolved the
apparent anomaly but also refined sexual strategies theory
(Buss & Schmitt, 1993), providing a more precise framework
for understanding variations in competitive tactics. The
iterative revision of this prediction exemplifies how auxiliary
assumptions can be adjusted to integrate new findings while
preserving the integrity of both the middle-level theory and
the broader evolutionary metatheory.

Ultimately, the success of evolutionary psychology as a
research program is evaluated not by its ability to avoid
falsification at every level but by its capacity to integrate
findings, refine its theories, and generate novel insights. The
flexibility to revise auxiliary assumptions without undermining
the metatheory reflects a hallmark of progressive science as
envisioned by Lakatos (1970). This approach distinguishes
evolutionary psychology from less robust research paradigms,
as it continually synthesizes anomalies into a growing body of
knowledge, yielding predictive power and explanatory breadth
(Buss, 1995; Tooby, 2020).

Converging Lines of Evidence for Evolutionary
Psychology’s Hypotheses

Evolutionary psychology provides a consilient framework
that links together a wide range of seemingly disparate findings
under an elegant set of parsimonious principles (Tooby, 2020).
Its theoretical power is reflected by the many highly replicable
findings emerging from the field, including functionally
specialized emotions such as sexual jealousy (Buss, 2018),
disgust (Tybur et al., 2013), and sex-differentiated mate
preferences (Buss & Schmitt, 2019).

A critical distinction between evolutionary psychological
hypotheses and most nonevolutionary hypotheses is that they
contain an additional inferential step: not only do they propose
that a given psychological mechanism exists and functions in
a specific way but they also hypothesize that the mechanism
evolved via natural selection to solve an adaptive problem.
Natural selection remains the most parsimonious explanation
for the emergence of complex, functionally organized cog-
nitive mechanisms (Tooby et al., 2003). This means that
when researchers identify a psychological mechanism that is
highly efficient, universal, reliably developing, and func-
tionally well-designed to solve an adaptive problem—akin
to a “key fitting into a lock”—natural selection is the most
likely explanation for its existence. However, while natural
selection is the only known process capable of generating
such structured functional complexity, adaptationist claims
still require rigorous testing.

A psychological experiment can test whether a proposed
mechanism exists and functions as predicted, but such an
experiment alone does not directly test whether the mech-
anism evolved by selection. This additional inferential step
does not make evolutionary hypotheses unfalsifiable because
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Figure 1
Analytical Levels of Analysis Within Evolutionary Psychology: Visual Example
General Evolutionary Evolution by Natural Selection
Theory
l\EIIid?le.-LeveI Theory of Parasite—Host Theory of Parental Investment Theory of Reciprocal
Vo u!lonary Coevolution and Sexual Selection Altruism
Theories
Specif!c Hypothesis 1: In species in Hypothesis 2: Where males Hypothesis 3: Members of the
Evolutionary | which the sexes differ in parental | | sometimes contribute resources sex that invest less parentally in
Hypotheses investment, the higher-investing to offspring, females will select offspring will be more competitive
sex will be more selective in mates in part based on their with each other for mating access
choice of mating partners. ability and willingness to to the high-investing sex.
contribute resources.
Specific Prediction 1: Women have Prediction 2: Women have Prediction 3: Women will
Prefﬁctions evolved preferences for, and evolved preferences for men divorce men who fail to contribute
Derived from | attraction to, men who are who show cues indicating a expected resources if they can
Hypotheses high in status. willingness to invest in them do better on the “mating market.”
and their children.
Note. Adapted from “Evolutionary Psychology: A New Paradigm for Psychological Science,” by D. M. Buss, 1995, Psychological

Inquiry, 6(1), p. 3 (https://doi.org/10.1207/s15327965pli0601_1). Copyright 1995 by Lawrence Erlbaum Associates, Inc. Adapted with

permission. See the online article for the color version of this figure.

if the predicted mechanism is not found, then there is no reason
to infer that it evolved, thereby falsifying the adaptationist
claim at its foundation. However, because any single study
in line with an evolutionary prediction could, in principle,
be explained by nonadaptive mechanisms (e.g., cultural
transmission or domain-general processes), evolutionary
psychologists employ converging lines of evidence to
bolster adaptationist claims.

To assess whether a hypothesized psychological mechanism
is an adaptation, evolutionary psychologists integrate multiple
sources of evidence. Each type of data—whether from
behavioral experiments, cross-cultural studies, comparative
biology, or developmental trajectories—has inherent lim-
itations. Fossil records are fragmentary, self-reports risk
inaccuracies due to biases or self-deception, and laboratory
experiments can lack real-world applicability. Genetic
studies demonstrate heritable variation in traits but do not
establish species-typical design, which is critical for identi-
fying adaptations. Consequently, no single data source alone
is definitive, and evolutionary psychologists must synthesize
findings across multiple domains to strengthen adaptationist
conclusions (Schmitt & Pilcher, 2004).

This need for multiple levels of evidence aligns with
Tinbergen’s (1963) four levels of analysis, which emphasize
that to fully understand a trait, researchers must examine its
proximate mechanisms, ontogeny, ultimate function, and
phylogeny. Tinbergen’s framework clarifies both how beha-
viors develop and function and why they evolved. (a) Proximate
(mechanism): This level focuses on the immediate physiolog-
ical, genetic, or environmental mechanisms that trigger specific
traits; (b) ontogeny (development): This level examines how a
trait develops over an individual’s lifetime, considering the
influence of genetic, experiential, and environmental factors; (c)
ultimate (function): This level asks why a trait evolved by
analyzing its adaptive value—how it contributes to survival and
reproductive success; (d) phylogeny (evolutionary history): This
level explores the origins of a trait across species, tracing how it
evolved over time in response to ancestral selection pressures.

A single psychological experiment might suggest the
existence of a functional cognitive mechanism, but its
adaptationist status is only strengthened when supported by
converging evidence from these multiple levels of analysis.
This inferential rigor highlights an often-overlooked aspect
of evolutionary psychology: It holds itself to a higher
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Figure 2

Sources of Evidence for Evaluation of a Hypothesized Adaptation

Cross-Cultural Evidence
Ethnological Comparisons

Theoretical “Evidence”
Evolutionary Biology Theories
Theoretical Selection Pressures
Cost-Benefit Analyses
Game Theory Simulations
Computer Modeling & Al

Psychological Evidence
Behavioral Tests & Surveys
Longitudinal Studies
Cognitive Reasoning

Human Universals

Specificity

Ecology-Dependent

Variability

Facultative and Conditional
Adaptations

Hunter-Gatherer Evidence
Cultural Anthropology

Archaeology & Artifacts

Physiological Evidence
Morphology & Fertility
Bioarcheological Evidence
Neuroanatomical Structures
Brain Imaging (e.g., fMRI,

EEG)

Ethnographic Studies Medical Evidence
Human Ethology Fertility and Fecundity
Human Behavioral Ecology Hypothesized Studies

Human Sociobiology Adaptation Physical Health and Mortality

Emotional System Specificity

Developmental &
Ontogenetic Specificity

Sub-Disciplines of

Psychology

Content Analyses of Modern
Artifacts & Historical

Mental Health and Happiness
Psychiatric Disorders
Nutrition/Exercise

Genetic Evidence
Behavioral/Population
Genetics
Twin & Adoption Studies
Comparative Genomics
Molecular Genetics/Biology

Neurotransmitters &
Hormonal Substrates
Brain & Behavior Research

Primatology

Paleontology

Phylogenetic Evidence
Behavioral Trait Mapping
Animal Ethology
Comparative Psychology

Physical Anthropology

Biogeography Evidence
Experimental Gene Mapping
Genetic Conflict Studies
Manipulation Studies & Gene
Replacements

Note. Adapted from “Evaluating Evidence of Psychological Adaptation: How Do We Know One When
We See One?” by D. P. Schmitt and J. J. Pilcher, 2004, Psychological Science, 15(10), p. 645 (https://doi
.org/10.1111/j.0956-7976.2004.00734.x). Copyright 2004 by Association for Psychological Science.
Adapted with permission. Al = artificial intelligence; fMRI = functional magnetic resonance imaging;

EEG = electroencephalography.

standard than many other human behavioral sciences
regarding evidentiary burden.

Much of the criticism of evolutionary psychology stems
from the impression that adaptationist conclusions are drawn
prematurely from one or two psychological experiments. In
reality, a well-supported adaptationist claim requires robust
evidence from multiple domains, including universality,
comparative biology, and developmental trajectories. If an
evolutionary hypothesis fails these tests—if the proposed
mechanism does not reliably develop, is not universal,’
or lacks evidence of design features consistent with an
adaptation—then it has not met the burden of proof, and the
evolutionary explanation is weakened or falsified. In this
sense, evolutionary psychology is not only falsifiable but
also operates with a more stringent evidentiary standard
than many competing approaches.

Evolutionary psychological hypotheses, nonetheless, vary
greatly in the precision, number, and specificity of hypothe-
sized design features, which informs the number and precision
of empirical predictions that can be generated. Many design

! Importantly, evolutionary psychology predicts universality at the level of
the underlying information-processing mechanisms, rather than at the level
of behavioral output (Tooby & Cosmides, 1992). Psychological mechanisms
are designed to be sensitive to environmental cues, operating through
algorithmic decision rules that generate context-dependent behaviors (Buss,
1995). Evolutionary psychology has long articulated interactionist ex-
pectations, recognizing that evolved mechanisms do not function in isolation
but are activated in response to socioecological inputs. This distinguishes
evolutionary psychology from earlier sociobiological models and counters
the common misconception that it assumes fixed, universal behaviors.
Instead, evolutionary psychology investigates how human nature and cul-
tural variation dynamically shape each other, emphasizing that adaptations
require environmental input at every stage of their development, from their
initial evolution to their present activation (Al-Shawaf et al., 2020).


https://doi.org/10.1111/j.0956-7976.2004.00734.x
https://doi.org/10.1111/j.0956-7976.2004.00734.x
https://doi.org/10.1111/j.0956-7976.2004.00734.x
https://doi.org/10.1111/j.0956-7976.2004.00734.x
https://doi.org/10.1111/j.0956-7976.2004.00734.x
https://doi.org/10.1111/j.0956-7976.2004.00734.x
https://doi.org/10.1111/j.0956-7976.2004.00734.x

al Associal

=
2
S
»
2
=

allied publishers.

hted by the American Psycho

is copy

1 is not to be disseminated broadly.

al user a

use of th

All rights, including for text and data mining, Al trainin

This article is ir

g, and similar technologies, are reserved.

10 COSTELLO ET AL.

features are initially underspecified, and over time, new design
features are hypothesized and either supported or refuted,
domains of input cues are identified, decision rules are
specified, and behavioral outputs are documented. This
iterative process reflects the progressive nature of evolutionary
psychology as a scientific discipline—refining hypotheses
in response to accumulating evidence and maintaining a
commitment to empirical scrutiny.

Falsified Evolutionary Psychological Hypotheses

To illustrate the falsifiability of evolutionary psychological
hypotheses, we combed through the literature for hypotheses
that made clear and potentially falsifiable predictions that
have been empirically tested to render an evaluation of
confirmation or refutation within the past few decades. The
hypotheses that we included for special focus are, of course,
not exhaustive. We found many hypotheses that also met the
criteria for falsification, but those included in this article were
among those we evaluated as the most convincingly refuted
(see Ketelaar & Ellis, 2000, for other examples). Here, we
summarize and describe the logic behind the empirical tests
that allow for an assessment of falsification for the following
hypotheses: (a) the ovulatory shift in mate preferences (dual-
mating) hypothesis, (b) the mate deprivation hypothesis of
rape, and (c) the kin altruism hypothesis for the evolution of
male homosexuality.

The Ovulatory Shift in Mate Preferences (Dual-Mating)
Hypothesis

Perhaps the most high-profile example of a falsified
hypothesis within the field of evolutionary psychology is that
of the dual-mating (good genes) or ovulatory shift hypothesis,
which represents a conceptually sound hypothesis. The
hypothesis states that while women generally seek long-term
resource investment from a committed partner, they also seek
genetic benefits from short-term mating opportunities with
different men during their fertile ovulatory phase. A pre-
diction that stems from this hypothesis is that women’s mate
preferences should vary throughout their ovulatory cycle,
seeing as their fertile window is the only time in which
they can obtain presumptively “good genes.” Specifically,
during the ovulatory phase, women are hypothesized to
show heightened preferences for hypothesized indicators of
“good genes’—traits such as masculinity, facial symmetry,
intelligence, and dominance and competitive behaviors, which
putatively signal superior genetic fitness (see Gangestad et al.,
2023, for an overview).

Initial studies supported this hypothesis by demon-
strating increased preferences for masculinity (Penton-
Voak etal., 1999; Penton-Voak & Perrett, 2000), symmetry
(Gangestad & Thornhill, 1998), dominant and competitive
behavior (Gangestad et al., 2004, 2007; Havlicek et al.,
2005), and lower frequency voices (Puts, 2005) in women

during the fertile phase of their cycle. A wide range of
evidence suggests that women particularly prefer certain
attributes when short-term mating, some of which may
reflect good genes sexual selection. For instance, women
tend to place more emphasis on men’s physical attractiveness
when evaluating them for one-night stands compared to
marriage partners (Kenrick et al., 1993; Li, 2007), and
women tend to prefer masculine male faces for short-term
more than for long-term mateships (Jones et al., 2018;
Valentine et al., 2014). Moreover, sociosexually unrestricted
women tend to emphasize physical attractiveness and sex
appeal in potential mating partners more than do socio-
sexually restricted women (Muggleton & Fincher, 2017;
Simpson & Gangestad, 1992). Additionally, a comprehen-
sive meta-analysis reviewing 134 effects from 50 different
studies found cycle shifts in women’s preferences for cues of
(ancestral) genetic quality when evaluating men’s attrac-
tiveness in short-term contexts, although effects tended to be
small (Gildersleeve et al., 2014a). Notably, these shifts were
absent in assessments of long-term attractiveness, suggesting
a specific, context-dependent effect aligned with the dual-
mating hypothesis.

However, large-scale replication attempts have mostly
failed, raising significant questions about the robustness of
the dual-mating hypothesis (e.g., Arslan, Driebe, et al., 2021;
Arslan, Schilling, et al., 2021; Dixson et al., 2018; Harris,
2011, 2013; Marcinkowska et al., 2016; Thomas et al., 2021).
For example, Wood et al. (2014) conducted a meta-analysis
of 58 studies and found no significant preference for traits
associated with hypothesized “good genes” indicators during
the fertile phase (cf. Gildersleeve et al., 2014b). Additionally,
a large-scale longitudinal study of 584 women also found no
correlation between hormonally assessed ovulation status
and preference for masculinity in male faces, although it did
find that the general preference for masculine faces was more
pronounced for short-term rather than long-term mateships
(Jones et al., 2018).

Early studies testing the dual-mating hypothesis relied on
imprecise ovulation tracking methods, such as self-reported
cycle days. However, Jiinger et al. (2018) conducted a
preregistered study using precise ovulation measurements
(urine luteinizing hormone tests) in 157 women and found no
evidence that women’s preferences for masculine traits
varied across the cycle. While women rated men as more
attractive during their fertile phase, this effect was not
specific to masculinity, contradicting the key prediction of
the dual-mating hypothesis. Finally, Stern et al. (2020)
analyzed actual male—female interactions and found that
women rated men’s sexual attractiveness higher during the
fertile phase. However, there was no preference for mas-
culine behaviors during this phase, and long-term relation-
ship desirability was consistent across the cycle.

An intriguing aspect of the dual-mating hypothesis is the
absence of an ovulation shift in preferences for intelligence. If



of its allied publishers.

be disseminated broadly.

- technologies, are reserved.

for text and

1cluding

EVOLUTIONARY PSYCHOLOGY HYPOTHESES ARE FALSIFIABLE 11

women showed an ovulation shift to prefer intelligence,
which has some of the highest heritability of any psycho-
logical trait (see Plomin & Deary, 2015, for a review), during
their fertile window, it would have been touted as major
support for the dual-mating hypothesis. Yet, despite it being
a highly desirable mate preference, empirical studies have
demonstrated no cyclical preference shift for intelligence
during women’s fertile phases (Buss & Schmitt, 2019). It
may be that intelligence, as a slowly revealed trait, does not
typically impact short-term mating decisions that are often
based on quicker assessments.

Furthermore, if the ovulatory shift hypothesis were true,
one prediction includes a nontrivial rate of genetic cuckoldry
of long-term partners by women. Larmuseau et al. (2016)
reviewed genetic data spanning premodern contraception
eras and found that extra-pair paternity rates were extremely
low (1%-2%), challenging the idea that women routinely
seek “good genes” from extra-pair copulations. In other large
samples where paternity is not disputed, the rates of extra-
pair paternity are also low, with results rarely exceeding 3%
(Bellis et al., 2005; Scelza et al., 2020).

However, it is important to note the caveat that cuckoldry
rates may not directly correspond to mating and attraction
patterns in a straightforward way. The proportion of children
with a different genetic father is influenced by a number of
interactive factors, including attraction, partner availability,
and anticuckoldry adaptations such as jealousy (Buss, 2018)
and mate guarding (Buss, 2002). Without an explicit model
specifying what cuckoldry rates should be under the dual-
mating hypothesis, it remains unclear what precise rates
might serve as evidence for or against the hypothesis. While
we recognize that the hypothesis need not predict a specific
rate of cuckoldry, if dual mating for genetic benefits was a
widespread strategy among women, we might reasonably
expect higher rates of extra-pair paternity as an outcome.
Although these low rates of cuckoldry do not “falsify” the
dual-mating hypothesis alone, they do contribute to a
broader accumulation of evidence suggesting that women’s
mating strategies may not align with the predictions of this
hypothesis.

Recently, some of the originators of the dual mating
hypothesis, such as Gangestad et al. (2023), reviewed the
literature and concluded that current evidence does not
support the hypothesis in its original form;

Repeated findings through the first decade of this century apparently
show that preferences across multiple male features shift across the
cycle. ... Now, it seems apparent that early claims were too bullish.
Preference shifts appear to be relatively weak overall, limited to
specific male traits, and/or conditional. In light of contrasting results, a
number of research teams have sought to assess the replicability of key
findings in reasonably high-powered studies. Results have been
mixed, though findings have been more negative than positive. What,
then, can be concluded at this point in time? In our view, uniform null

hypotheses, across all preferences, are unlikely. At the same time,
claims based on early studies were likely too bold. (Gangestad et al.,
2023, p. 713)

The dual-mating hypothesis was a compelling, cogent, and
logically consistent evolutionary hypothesis. However, the
core prediction—that mate preferences shift during ovulation
toward traits indicative of “good genes”—has not been
consistently replicated, especially in larger scale studies.
Despite its initial popularity and the intuitive appeal, scientific
testing has largely failed to support this critical prediction.
This serves as a clear example of how hypotheses within
evolutionary psychology are rigorously tested and, when
necessary, refuted—demonstrating the field’s commitment to
empirical scrutiny and potential falsification.

Although future methods may eventually demonstrate the
significance of ovulatory shifts for understanding mating and
infidelity, the effects now appear to be much smaller than
initially believed and may not exist at all. The current
available evidence suggests that ovulatory shift effects are
inconsistent at best, weakening support for the dual-mating
hypothesis in its original form. The hypothesis may also
in time undergo theoretical refinement as per the field’s
progressive Lakatosian approach. Indeed, there have been
attempts to distance the dual-mating hypothesis from its core
prediction of ovulatory shifts (e.g., Murphy et al., 2024).

The Mate Deprivation Hypothesis of Rape

Thornhill and Palmer’s (2001) A Natural History of Rape
reviews several evolutionarily informed hypotheses regard-
ing the ultimate cause of rape. Some theories posit potential
adaptations facilitating male rape, while others suggest
that rape is a by-product of other aspects of male-typical
psychology. One adaptationist hypothesis they advance is the
mate deprivation hypothesis (Thornhill, 1980; Thornhill &
Thornhill, 1983). The mate deprivation hypothesis posits that
a specialized, context-dependent adaptation has been selected
in men to lower their psychological threshold for committing
rape when they “lack alternative reproductive options”
(Thornhill & Palmer, 2001, p. 67). According to this mate
deprivation hypothesis, a key predictor of men’s lack of
mating options would be their inability to acquire resources
or status that women typically find attractive in potential
mates (Buss, 1989; Walter et al., 2020). Three key empirical
predictions follow that can be tested: (1) men who lack
resources will be more likely to rape than men with more
resources; (2) men who lack sexual access to women will be
more likely to rape than men with more sexual access to
women (see Thornhill & Palmer, 2000, for review); (3) men
who possess status and resources will have less need to
resort to sexual violence because they can attract women as
sexual or romantic partners by embodying the qualities
women desire.
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The most direct tests of these predictions come from
specifically designed psychological studies. In a sample
of 156 heterosexual young adult men, Lalumiere and his
colleagues measured rape proclivity with items such as “Have
you ever had sexual intercourse with a woman even though
she didn’t really want to because you used some degree of
physical force?” (Lalumiere et al., 1996, p. 303). Separately,
they measured self-reported mating success (e.g., “Members
of the opposite sex are attracted to me”), sexual history (e.g.,
age at first sexual intercourse, number of previous sex part-
ners, number of sex partners within the past year), and relative
earning potential (e.g., “Relative to my peer group, my
potential income is: Much higher-much lower”). The results
did not support the predictions from the mate deprivation
hypothesis. Against prediction (1): There was no correlation
between estimated earning potential and rape nor between
parental income and rape. Against predictions (2) and (3):
Men’s mating success positively predicted the likelihood to
self-report using force to obtain sex. Men who reported a lot of
consensual sexual partners were also more likely to report
using force to obtain additional sexual partners. A second
study using similar methods corroborated Lalumiere et al.’s
(1996) results (Malamuth, 1998). A third study including a
community sample of Canadian men found that more sexual
partners during adolescence—a key marker of short-term
mating success—was one of the strongest predictors of sexual
coercion (Senn et al., 2000). In short, assuming the validity of
these studies, the results are in the precise opposite direction of
the prediction posited by the mate deprivation hypothesis.

Mealey (2003) described another study that found that
college men who admit to behavior that legally meets the
definition of rape tend to be more popular, have higher status,
and have more consensual sex partners than other college
men, the opposite of what the mate deprivation hypothesis of
rape predicts. Mealey concluded that popular, high-status,
“macho” men, not mate-deprived men, are most likely to
rape. All three studies testing specific predictions of the mate
deprivation hypothesis, supplemented by Mealey’s (2003)
review, lead to the same conclusion: men who lack sexual
access appear less likely to use coercive tactics and men who
have more sexual access appear more likely to use physical
force and other coercive means such as verbal threats. These
findings do not just fail to support the mate deprivation
hypothesis of rape. They directly contradict its key predictions.

Findings from Lankford et al. (2024) provide further
evidence against the mate deprivation hypothesis. Their
study analyzed sexual harassment and assault among 200 of
the most famous celebrities in America. The results strongly
indicated that celebrity men, who are often wealthy and
high-status, are far more likely to commit sexual trans-
gressions than men in the general population and showed
a substantially increased risk of also committing sexual
harassment and sexual assault. These findings challenge the
mate deprivation hypothesis, as high-status men are often

the most likely to engage in sexual misconduct and violence,
directly contradicting the idea that mate deprivation is the
primary driver of sexual violence.

Each of these studies, taken in isolation, of course, has
methodological limitations. For example, self-report measures
are particularly vulnerable to biases when studying socially
undesirable behaviors like rape proclivity. Participants may
underreport or misrepresent their behavior due to social
desirability bias or fear of judgment. To address this, future
research should aim to triangulate self-reported data with
alternative methodologies, such as criminal records, obser-
vational studies, and experimental paradigms, to provide a
more comprehensive evaluation. However, taken together,
barring future studies that yield different results, the available
evidence strongly challenges the validity of the mate depri-
vation hypothesis.

Beyond these direct tests of the hypothesis, there are
several converging lines of indirect evidence against the mate
deprivation hypothesis of rape. One such comes from an
analysis of incels (involuntary celibates): a subculture of men
who forge a sense of identity around their perceived inability
to form sexual or romantic relationships (Costello et al.,
2022). Incels often express misogynistic hostility toward
society at large for a perceived failure to include them. They
are typically less-educated, live with their parents into
adulthood, and perceive themselves to be much lower than
average in mate value (Costello et al., 2023, 2024). Although
some scientists have speculated about the potential for sexual
violence among this group (e.g., Lindner, 2023), Costello and
Buss (2023) reviewed evidence that suggests they are less
inclined toward sexual violence than other groups of men.
Specifically, although estimates of rape proclivity among
men in the general population range from 19% to 35%
(Hahnel-Peeters et al., 2022; Malamuth, 1981; Palmer et al.,
2021; Young & Thiessen, 1992), only 13.6% of incels report
some willingness to rape if they could get away with it
(Speckhard et al., 2021).

Another source of evidence originally cited by Thornhill
and colleagues in support of the mate deprivation hypothesis
was that convicted rapists and those serving prison time for
rape were more likely to be low in socioeconomic status
(Thornhill & Thornhill, 1983). However, this finding may
reflect women’s greater reluctance to report high-status men
due to their ability to leverage resources for retaliation or
evade consequences. High-status men, such as Jeffrey
Epstein, Bill Cosby, and Harvey Weinstein, used wealth and
social power to escape punishment for decades despite
repeated accusations of sexual violence (Farrow, 2019;
Lankford et al., 2024). These men were not “mate-deprived”
in the sense implied by the hypothesis.

Historians and anthropologists have further documented
examples of high-status men, such as kings and religious
leaders, using their power to engage in sexual coercion
(L. L. Betzig, 1986; Hartman, 1997). In modern contexts,
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plural marriages among certain Mormon sects institution-
alize coercive relationships with underage girls, illustrating
that high-status individuals often use their position to
engage in sexual violence rather than being driven by
deprivation (Krakauer, 2004).

Although additional studies are needed, the available
evidence leads to the conclusion that the mate deprivation
hypothesis of rape, at least in the form initially proposed
by Thornhill and Thornhill (1983), appears to be almost
certainly scientifically false. Although some mate-deprived
men undoubtedly sometimes rape, the available evidence
suggests that men with money, status, popularity, and power
are more likely to rape. The weight of the current empirical
evidence, combined with historical and contemporary
examples, refutes the hypothesis that men evolved a psy-
chological mechanism to lower their threshold for commit-
ting rape in response to mate deprivation. Research testing
predictions from the mate deprivation hypothesis exemplifies
the point that evolutionary psychological hypotheses can
indeed be formulated to be testable and falsifiable.

The Kin Altruism Hypothesis of the Evolution of Male
Homosexuality

The principle of natural selection entails that future
generations will be populated by individuals whose ancestors
were able to successfully replicate their genes. Sexual
reproduction is the main form of genetic replication in
vertebrates—apart from aiding the survival and reproduc-
tive success of genetic relatives (inclusive fitness theory;
Hamilton, 1964). Thus, the existence of exclusive homo-
sexuality in sexually reproducing organisms has long been
an evolutionary puzzle, sometimes called a “Darwinian
paradox” (Camperio-Ciani et al., 2004). Given that natural
selection typically favors traits that recurrently promote
reproductive success, the persistence of exclusive same-sex
attraction at low but stable frequencies within human
populations invites inquiry into its evolutionary origins or
its resilience in selection over time.”

Several evolutionarily informed hypotheses, along with
some physiological explanations (e.g., Bailey et al., 2016;
Swift-Gallant et al., 2023), have been proposed to explain
the persistence of exclusive male homosexuality in humans,
considering this apparent evolutionary puzzle. Wilson (1975)
hypothesized that genes associated with homosexuality could
be maintained if homosexual men’s investment in their
heterosexual relatives increased the fitness of their genetic
relatives (inclusive fitness) enough to offset the fitness costs
of not reproducing directly through heterosexual mating.
This hypothesis leads to the predictions that homosexual men
would (a) invest more resources in their genetic relatives and
the offspring of those relatives than heterosexual men and (b)
that such investment more than compensates for the fitness
costs of forgoing direct reproduction.

These predictions have been tested. Some studies suggest
that avuncular tendencies (investing resources in nieces and
nephews) are somewhat higher in transgender androphilic
biological males, such as Samoan fa’afafine (VanderLaan &
Vasey, 2012; Vasey et al.,, 2007) and the Istmo Zapotec
muxes of Oaxaca, Mexico—specifically among muxe gunaa
(transgender androphilic males) and muxe nguiiu (cisgender
androphilic males; Gémez Jiménez & Vasey, 2022). However,
studies of the kathoeys of the Urak Lawoi—another group of
androphilic males who typically present as women—find no
evidence that sexual orientation predicts generosity to kin
(Camperio-Ciani et al., 2016).

Furthermore, contrary to predictions, cisgender homo-
sexual men in several industrialized nations (e.g., Canada,
Japan, Spain, United States, United Kingdom) do not report
higher investment in the offspring of relatives compared to
cisgender heterosexual men (Abild et al., 2014; Bobrow &
Bailey, 2001; Forrester et al., 2011; Rahman & Hull, 2005).
Directly conflicting with the prediction, Bobrow and Bailey
(2001) found that homosexual men gave less money to
siblings than heterosexual men. Although it is possible that
various sociocultural factors (e.g., perhaps gay men are
ostracized by their family) suppress the expression of kin
altruism in homosexual men, no strong evidence has
been offered for specific adaptations for generosity toward
kin in cisgender homosexual men (Forrester et al., 2011).
There is therefore, at best, mixed evidence that androphilic
males reliably contribute more to kin than cisgender
gynephilic males.

Beyond the lack of empirical support, the kin selection
hypothesis faces fundamental theoretical challenges. The
hypothesis requires androphilic males to be extraordinarily
effective at increasing their kin’s reproductive success—
essentially requiring them to act as “superuncles” who
compensate for their lack of direct reproductive output.
Under Hamilton’s rule, the fitness benefit to kin must
outweigh the cost of not reproducing, meaning that

21t is important to clarify that this line of inquiry does not imply that all
behaviors require adaptive explanations. Exclusive male homosexuality may
reflect mechanisms that are not directly adaptive but instead arise as
developmental by-products or as part of broader genetic (Felesina & Zietsch,
2025) or hormonal influences (e.g., Swift-Gallant et al., 2023). Evolutionary
psychology recognizes that some traits exist as by-products of other
adaptations rather than as direct products of selection (Buss et al., 1998).
Some examples may include the female orgasm as a by-product of male
orgasm (Symons, 1980; cf. Wheatley & Puts, 2015), music as a by-product
of language (Pinker, 1997), and religion as a by-product of a suite of
psychological mechanisms (Boyer, 2023). The persistence of exclusive
male homosexuality may also be less puzzling when we consider historical
social contexts. In many societies, strong social pressures and kin-arranged
mateships (Apostolou, 2007) ensured that individuals, including andro-
philic men, reproduced despite not being attracted to women. This suggests
that reproduction could have occurred independently of personal sexual
preferences, reducing the strength of selection against genes associated with
exclusively androphilic sexual orientation. However, this does not explain
why exclusive same-sex attraction evolved in the first place—only why it
may not have been strongly selected against.
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androphilic males would need to facilitate the survival of at
least four additional nieces or nephews for every two children
they forgo (because nieces and nephews share half as many
genes as direct offspring). No existing evidence comes close
to meeting this requirement.

Moreover, if we consider apparent functional design as a
category of evidence for adaptive explanations, androphilia
does not appear to be especially well-designed for kin
altruism. While some androphilic males in specific cultural
contexts exhibit higher avuncular tendencies, the overall
pattern does not strongly suggest an adaptation explicitly
shaped for kin-directed altruism. This example further
demonstrates that evolutionary psychological hypotheses
can be rigorously tested and, when unsupported, falsified.

Discussion

In this article, we examined an oft-repeated claim that
evolutionary psychological hypotheses are not falsifiable.
After outlining criteria necessary for the falsification
of a hypothesis, we evaluated evolutionary psychology’s
metatheoretical framework from which its hypotheses and
predictions are derived. We then examined several evolu-
tionary psychological hypotheses that have been refuted
based on the weight of empirical work that has tested
predictions derived from them. Specifically, we evaluated
specific empirical tests from multiple studies that have falsified,
or at least soundly refuted, the following hypotheses: (a) the
ovulatory shift in mate preferences prediction from the dual-
mating hypothesis, (b) the mate deprivation hypothesis of rape,
and (c) the kin altruism hypothesis for the evolution of male
homosexuality. These examples provide compelling evidence
that evolutionary psychological hypotheses, when they gen-
erate precise empirical predictions, are testable and falsifiable.

Our discussion now presents a wide range of strongly
supported evolutionary psychology hypotheses and echoes
calls for greater precision in hypothesis testing in evolutionary
psychology. We then address some pervasive misconceptions
that may underlie critics’ claims of unfalsifiability and conclude
by demonstrating that it is often competing theories, rather than
evolutionary psychology, that neglect to acknowledge when
their hypotheses are falsified.

Strongly Supported Evolutionary Psychology
Hypotheses

It is also important to acknowledge the many hypotheses in
evolutionary psychology have been formulated precisely
enough that they could have been falsified but in fact have
received exceptionally strong empirical support. Examples in
the perceptual and cognitive domains include error manage-
ment hypotheses about the auditory looming bias (Neuhoff,
2001), the vertical descent illusion (Hahnel-Peeters et al., 2020;
Jackson & Cormack, 2007). Similarly, the gathering hypothesis
(Silverman & Eals, 1992) predicted that women would excel in

spatial tasks related to resource location, a domain previously
overlooked by researchers. Subsequent studies validating this
hypothesis (e.g., McBurney et al., 1997; Silverman et al.,
2007; see Voyer et al., 2007, for a meta-analysis) emphasize
evolutionary psychology’s capacity for uncovering entirely
new dimensions of human cognition. In the social domain,
examples include kin investment as a function of genetic
relatedness (e.g., Burnstein et al., 1994), the emotion of
disgust as an adaptation for incest avoidance (e.g., Lieberman
et al., 2003) and pathogen avoidance (Tybur et al., 2013),
a cheater detection adaptation in social exchange (e.g.,
Cosmides & Tooby, 2015), the sexual overperception bias in
men as an adaptation to avoid missed reproductive oppor-
tunities (e.g., Haselton & Buss, 2000), sex differences in
the psychological design of sexual jealousy as adaptations to
sex-differentiated adaptive problems of sexual and emotional
infidelity (e.g., Buss, 2018), and kin altruism directed in
gradient fashion as a function of genetic relatedness (see
summaries by Hames, 2015, and Buss, 2024). Because all
these hypotheses generated clear, testable predictions, they
could have been falsified had the numerous relevant empirical
tests turned out differently.

A Call for Greater Precision in Hypothesis Testing

Although we have highlighted several evolutionary psy-
chological hypotheses that have been articulated precisely
enough to generate specific and falsifiable predictions, the
field has by no means been unsullied by vague and imprecise
hypotheses and speculations that yield no specific empirical
predictions. As in every scientific field, hypotheses range in
quality and precision. Evolutionary psychology, like others,
contains the full gamut of good and bad exemplars. While we
argue that the field of evolutionary psychology is no more
vulnerable to unfalsifiable ideas than others, we agree with
critics in one respect: It is all too easy to popularize vague,
sloppy hypotheses. We echo previous calls by Williams
(1966), Gould and Lewontin (1979), and Tooby and Cosmides
(1992) for a focus on precision in formulating and testing
evolutionary hypotheses.

Like most of the social sciences, evolutionary psychology
relies heavily on verbal descriptions of models, hypotheses,
and predictions, a practice that has significant limitations
(Gigerenzer, 1998; Smaldino, 2017). Verbal models are
inherently imprecise because they depend on researchers
interpreting constructs in the same way, yet subtle differences
in definition, emphasis, or assumed mechanisms can lead to
divergent understandings. This lack of precision can make it
difficult to generate clear, testable predictions and to evaluate
competing explanations rigorously. In contrast, fields such as
economics have placed a stronger emphasis on developing
formal models—that is, mathematical or computational
representations of theoretical ideas. Formal models help to
explicitly define assumptions, constructs, and mechanisms,
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reducing ambiguity and making it easier to derive precise,
falsifiable predictions. By adopting more formal modeling
approaches, evolutionary psychology can develop even
stronger tests of evolutionary hypotheses. For instance,
error management theory, as originally formulated, may
be underspecified regarding whether behavioral tests of
bias can directly assess the proposed cognitive bias
(Johnson et al., 2013). More precise modeling could clarify
such ambiguities and strengthen the robustness of the
theory.

Our call for precision aligns with recommendations from
Lewis et al. (2017), who highlighted the ambiguity sur-
rounding “best practices” for applying evolutionary principles
in psychology due to the field’s relative novelty and lack of
formal training for many researchers. Their article provides a
practical guide for avoiding common pitfalls, generating
testable hypotheses, testing empirical predictions, and inter-
preting results. By outlining tools like task analysis, expli-
cation of design features of psychological mechanisms, and
cost—benefit analysis, they offer a framework for developing
rigorous evolutionary psychology hypotheses about universal
psychological mechanisms, their cultural modulation, and
cross-culturally variable behavioral manifestations (Lewis
et al., 2017).

Misconceptions Underlying ‘“Unfalsifiable” Claims

Several implicit misconceptions about evolutionary
hypotheses may have motivated some of the accusations
relating to falsifiability. These include the (a) notion that
behavior does not fossilize, (b) observational approach to
hypothesis formulation is “just-so storytelling,” and (c)
misconception that the development of multiple competing
evolutionary hypotheses somehow undermines the validity
of the field. We will now dispense with each misconception
in turn.

Misconception 1: Cognition and Behavior Do Not
Fossilize

Schaller and Conway (2000) noted that scientists some-
times intuitively mistake unverifiability for unfalsifiability.
In an article titled “Is Evolutionary Psychology Possible?”
Smith (2020) challenged the feasibility of evolutionary
psychology on the grounds of unverifiability by highlighting
what she calls the “matching problem.” This argument can be
likened to saying that evolutionary psychology is impossible
because cognition and behavior do not fossilize. The argu-
ment suggests that without direct fossilized evidence tracing
psychological traits from their origins in the environment
of evolutionary adaptedness (Tooby & Cosmides, 1990) to
the present, evolutionary psychology relies on unverifiable
assumptions about the continuity and function of ancient
cognitive mechanisms in modern contexts. Although Smith

does not speak to whether evolutionary psychology’s
hypotheses are falsifiable or not per se, she concludes that
this lack of direct evidence renders the discipline, as currently
practiced, fundamentally impossible (cf. Hagen, 2020;
Nettle & Scott-Phillips, 2023). The temporal remoteness
of evolutionary psychological models compounds these
inferential challenges. Unlike sociocultural theories, which
typically propose causal mechanisms rooted in the relatively
recent past, evolutionary models often rely on processes
occurring tens of thousands of years ago (Conway & Schaller,
2002). This temporal distance increases the perceived like-
lihood that other, more proximate processes—such as
sociocultural influences—could account for the same
psychological phenomena.

Critics may assume that because we cannot peer directly
into the past, evolutionary psychological hypotheses are
ultimately untestable and must therefore be just-so stories.
This type of criticism misunderstands the nature of hypothesis
testing. First, consider the fact that if it was true that
hypothesis testing is ultimately impossible in any field that
contains a historical element, this would make all the
following fields unfalsifiable: cosmology, astrophysics,
paleontology, archeology, geology, and evolutionary biol-
ogy. This is obviously wrong and should serve as a warning
sign to those who think the historicity of evolutionary
psychology automatically renders its hypotheses unfalsifi-
able (Al-Shawaf et al., 2020). To illustrate, in cosmology, the
theory of galaxy expansion suggests that the universe is
expanding, a prediction traceable back to the conditions of
the big bang. Similarly, in psychology, the prevalent fear
of snakes among modern humans can be seen as a trace of
ancestral environments where such fears could have offered
survival benefits (Ohman & Mineka, 2003). Stated more
directly, the design of the human body, brain, and mind is a
rich collection of living fossils. These living fossils have the
added advantage that hypotheses about their design features
and the functions of those design features can be tested and
confirmed or refuted.

Although it is certainly true that some claims about events
millions of years in the past cannot be verified, such claims
can still make predictions about what we would expect to be
the case in the present day and what we would expect not to
be the case. Evolutionary psychologists do not need to travel
into the past to test their hypotheses at all. Instead, their
hypotheses may be informed by their knowledge of the past,
but these hypotheses need to yield empirical predictions
about what we should expect to see in the modern world.
For example, consider the hypothesis that disgust evolved
as a specialized mechanism to protect against disease.
This hypothesis would be falsified if humans showed no
systematic relationship between disgust sensitivity and
pathogen cues, if disgust was not cross-culturally recurrent,
or if disgust was not functionally linked to disease avoidance
behaviors.
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Key tests include whether individuals with higher disgust
sensitivity experience fewer infections (Curtis et al., 2004)
or whether disgust responses are selectively triggered by
pathogen-relevant cues rather than arbitrary aversions (Curtis &
Biran, 2001). If people exhibited equal disgust toward
pathogenic and nonpathogenic stimuli, or if disgust did not
correlate with actual disease risk and avoidance behaviors,
this would call into question its function as an adaptation
for pathogen defense. Additional findings, such as whether
humans can detect sickness via body odor (Olsson et al., 2014)
or whether disgust is upregulated during pregnancy-related
immunosuppression (Fessler et al., 2005), serve as additional
supporting predictions—but would not necessarily falsify it if
they failed to hold. For example, if humans could not detect
sickness via odor that would not fundamentally disprove the
broader claim that disgust functions as a pathogen avoidance
system; it would only challenge one proposed mechanism by
which it operates. The fact that these multiple predictions have
been tested and supported empirically reinforces the legiti-
macy of evolutionary psychology’s methodological approach.

Just as the disgust system illustrates how evolutionary
hypotheses can be tested in modern populations, Tinbergen’s
(1963) four levels of analysis provides a structured frame-
work that helps clarify how psychological adaptations can be
systematically studied despite their historical origins. While
evolutionary psychologists cannot directly observe the
selection pressures that shaped ancestral traits, they can (a)
make predictions and test how proximate mechanisms might
manifest in modern environments if they were functionally
designed to solve recurring ancestral problems; (b) investi-
gate ontogenetic development to determine whether traits
emerge predictably across an individual’s lifespan in
response to the relevant adaptive problem—for instance,
mating-related adaptations such as sexual jealousy tend to
emerge in adolescence, coinciding with reproductive maturity
(Larsen et al., 2021); (c) assess phylogenetic patterns by
comparing homologous traits across species; and (d) evaluate
ultimate function by examining how these traits may have
contributed to reproductive success. By integrating these
levels of analysis, evolutionary psychology ensures that
adaptationist claims are subjected to rigorous empirical testing
rather than speculative inference.

To illustrate, comparative studies of humans and other
primates, such as chimpanzees and macaques, challenge the
critique that behavior does not fossilize by illustrating the
evolutionary continuity of brain systems and their associated
behaviors. For instance, the expansion of the default mode
network in humans (Buckner & DiNicola, 2019) reflects
key anatomical and functional developments that support
self-referential thinking, memory, and complex problem
solving—cognitive abilities essential for mental time travel
and future planning. Likewise, genetic research mapping
human-expanded cognitive networks has identified evo-
lutionary changes in brain architecture that are linked to

advanced cognition and behavior (Wei et al., 2019). These
comparative findings highlight how structural and func-
tional similarities across species can provide insight into the
evolutionary origins of human cognition.

Importantly, Tinbergen’s (1963) four levels of analysis are
not competing explanations but instead provide an integrated,
multilevel approach to explaining traits. Each level offers a
necessary component of a holistic explanation, and they
mutually inform one another (e.g., understanding ontogeny
and mechanisms can be enhanced by considering function
and phylogeny, and vice versa). All human traits emerge
through interactions between developmental processes and
evolutionary pressures—there is no meaningful distinction
between traits shaped by ontogenetic processes and traits
shaped by selection, as all developmental processes them-
selves are evolutionary products.

Ultimately, the inferences about ancestral selection pressures
are not untestable assumptions; rather, they generate predic-
tions about contemporary human psychology that can be
empirically evaluated. Additionally, evidence from compara-
tive cognition, brain structures, and genetic continuity of
psychological traits further supports the evolutionary origins
of psychological mechanisms. In this way, evolutionary
psychology’s backward-looking claims about ancestral
selection pressures accumulate support through an empirical
research and converging lines of evidence. In short, the
design features of universal human psychology serve as
living fossils, preserving evidence of ancestral selection
pressures.

Misconception 2: Observation-Driven Hypotheses Are
Just-So Stories

Although many hypotheses in evolutionary psychology
follow the theory-driven approach that we have detailed in
this article, beginning with a middle-level evolutionary theory
and proceeding to specific hypotheses and testable predic-
tions, the observation-driven approach offers an equally valid
method of scientific inquiry. The observation-driven method
begins with an already observed phenomenon and works
backward to generate hypotheses about its evolutionary
function. This process, sometimes called reverse engineering,
starts with a well-documented behavioral pattern—such as an
observed mate preference (e.g., a low waist-to-hip ratio) and
then seeks to infer its evolutionary function.

Evolutionary psychology suggests that to understand
attractiveness, one can observe men’s current preferences
(e.g., alow waist-to-hip ratio) and then consider the ancestral
selection pressures that shaped these preferences and
the information-processing mechanisms that guide them.
Ancestral males who possessed mechanisms that (a) attended
to cues correlated with fertility and reproductive value and (b)
generated preferences for mates displaying those cues would
have had greater reproductive success than those who lacked
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such mechanisms. Over generations, these preferences would
have become species-typical features of male psychology.
Because fertility itself is not directly observable, men’s
preferences are hypothesized to track reliable visual indicators
of reproductive potential, such as a low waist-to-hip ratio.
Robust cross-cultural evidence now confirms men’s pref-
erence for a low waist-to-hip ratio (e.g., Singh, 1993;
Singh et al., 2010) and its link to reproductive potential and
fertility (Lewis et al., 2022).

To illustrate further, a compelling example of the theory
driven approach in evolutionary psychology is the discovery
that men exhibit a specific preference for a particular degree
of lumbar curvature in women—predicted a priori based on
evolutionary logic before being empirically confirmed
(Lewis et al., 2015). This research began with a theoretical
understanding of the adaptive problems faced by ancestral
human females during pregnancy, which led to a clear
functional hypothesis about how selection pressures might
have shaped mate preferences.

Human females, as the only bipedal primates who also
undergo pregnancy, face a unique biomechanical challenge:
As the fetus grows, a woman’s center of mass shifts forward,
increasing stress on the lower back. If left unmitigated, this
shift could have resulted in increased fatigue, spinal injury,
compromised mobility, and reduced foraging efficiency—
each of which would have posed serious fitness costs in
ancestral environments (Whitcome et al., 2007). To address
this, women evolved a specific morphological adaptation:
wedging of the third-to-last lumbar vertebra, which allows
for more effective redistribution of weight and reduces strain
on the spine during pregnancy.

From this known adaptation, evolutionary psychologists
predicted that men’s mate preferences would be attuned to
lumbar curvature as an indicator of a woman’s ability to
successfully bear children without incurring biomechanical
costs. According to this evolutionary logic, the fetal load
hypothesis specifically predicted that men would find an
optimal lumbar curvature as most attractive, as this angle best
facilitates pregnancy without excessive strain (Lewis et al.,
2015). To test this, researchers first examined orthopedic
literature to determine spinal curvature angles that minimize
risks of hypolordosis (insufficient curvature) and hyperlordosis
(excess curvature), which was 45.5°. They then manipulated
lumbar curvature in images of women and assessed men’s
attractiveness ratings. As predicted, men exhibited a strong
preference for women with lumbar curvatures closest to
45.5°—vprecisely the angle that optimizes functional benefits
for pregnancy.

Although this research originated from a theory-driven
approach, the same discovery could have emerged from an
observation-driven approach. Instead of beginning with an
adaptationist hypothesis about pregnancy biomechanics,
researchers could have first observed men’s preference for a
specific spinal curvature and then sought to explain its potential

adaptive function. This observation-driven approach would
begin with the empirical observation that men systematically
favor a particular lumbar curvature and then generate testable
hypotheses about whether such a preference aligns with
selection pressures related to reproductive success. Predictions
could then be formulated—such as the expectation that the
preferred lumbar curvature enhances biomechanical efficiency
during pregnancy—and tested through interdisciplinary
research.

Thus, whether one starts with evolutionary theory or with
an observed behavioral pattern, the key criterion for scientific
validity remains the same: the generation of novel, testable,
and falsifiable predictions. In the case of lumbar curvature
preferences, both approaches would have led to core empirical
tests and, ultimately, to the same novel insights about human
mate preferences.

Critics sometimes dismiss the observational approach to
hypothesis generation as “just-so storytelling,” suggesting
that it retrofits explanations to observed behaviors rather than
producing falsifiable predictions. However, this miscon-
ception fails to recognize that observation-driven hypotheses
must generate novel, testable predictions to be considered
scientifically valid. A hypothesis generated via the obser-
vation method does not become an unfalsifiable “just-so
story” unless researchers fail to test its predictions or fail to
accumulate converging empirical evidence.

Together, the theory- and observation-driven approaches
ensure that evolutionary psychology remains a rigorous,
predictive, and falsifiable science. The former provides a
priori theoretical guidance to generate hypotheses before
empirical testing, while the latter ensures that observed
phenomena are not taken at face value but instead subjected
to rigorous testing. Importantly, both approaches require
researchers to move beyond mere description and formulate
hypotheses that generate new, testable predictions—thus
avoiding the charge of being mere “just-so stories.”

Misconception 3: There Can Only Be One Evolutionary
Hypothesis for a Given Trait

Sometimes we are asked “What is the evolutionary
hypothesis of X?” Sometimes, perhaps often, there are
competing evolutionary hypotheses about an observed
phenomenon, just as theoretical astrophysicists proposed
different hypotheses that could explain three-degree black
body radiation once it had been observed (Weinberg, 2008).
Critics of evolutionary psychology sometimes seem to view
competing evolutionary hypotheses or the replacement of
one adaptationist hypothesis with another as post hoc
goalpost shifting. This is especially true in mainstream
psychological articles that pit a single evolutionary or
“biological” hypothesis against numerous “nonevolutionary”
hypotheses (e.g., Bourgeois & Perkins, 2003). The idea that
there is a single evolutionary or biological account for
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any given phenomenon is a surprisingly prevalent implicit
misconception. In fact, two or more evolutionary hypotheses
for the same phenomenon can be pitted against one another,
just as they are in astrophysics. For example, though the kin
altruism hypothesis has been largely falsified, the front-
runner in explaining the evolution of male homosexuality
is now the sexually antagonistic selection hypothesis
(see Felesina & Zietsch, 2025, for a recent review), which
suggests that male homosexuality is related to genes that
increase fitness when they occur in female relatives (Zietsch et
al., 2008; cf. Foit et al., 2025). Despite the fact that hypotheses
like these are clearly distinct, some critics of evolutionary
psychology erroneously treat hypothesis revisions and
replacements as attempts to sidestep disconfirmation.

Competing Theories and the Uneven Application of
Falsification

Throughout this article, we have provided evidence that
evolutionary psychology generates hypotheses that are
falsifiable by design and that evolutionary psychologists
routinely falsify their own hypotheses when empirical
evidence contradicts them. Can the same be said of pro-
ponents of competing theories? A key illustrative example
is the gender equality paradox, the counterintuitive finding
that some psychological and behavioral sex differences
become more pronounced—not less—in highly gender-
egalitarian societies such as Norway, Sweden, and Denmark.

Proponents of competing perspectives, particularly social
constructivist theories like social role theory (now rebranded
as biosocial role theory), have long argued that increasing
gender equality should diminish sex differences (Eagly &
Wood, 1999). Eagly et al. (2004) explicitly predicted that
greater gender equality would lead to the diminution or
elimination of many sex differences in personality, preferences,
and behaviors. However, empirical findings have over-
whelmingly contradicted this prediction. For instance, Schmitt
(2005) found that sex differences in sociosexuality (openness
to short-term mating) were actually /largest in nations with the
most egalitarian values—precisely the opposite of what bio-
social role theory predicts. This pattern extends well beyond
sociosexuality. As reviewed by Schmitt et al. (2017), and later
by Balducci (2023) and Herlitz et al. (2024), psychological
and behavioral sex differences—including personality traits,
emotional expressiveness, mental health patterns, and occu-
pational choices (Stoet & Geary, 2022)—have not diminished
in more egalitarian societies but have actually grown larger.

Evolutionary psychology provides a coherent explanation
for these otherwise paradoxical findings. As constraints on
individual choice diminish in wealthier and more gender-
egalitarian societies, men and women are freer to express
their preferences. For example, men’s predisposition toward
short-term mating becomes more pronounced under these
conditions, amplifying sex differences in attitudes toward

casual sex (Schmitt, 2005). More broadly, as Geary (2021)
has argued, sex differences tend to be expressed most strongly
in environments that enable individual traits to emerge
without constraints. This evolutionary perspective is entirely
compatible with cultural explanations: greater resources and
fewer social restrictions allow underlying sex differences to
manifest more fully.

This same pattern is evident in broader biological domains.
Just as psychological sex differences become more pro-
nounced in gender-equal societies, so too do biologically
based sex differences under favorable conditions. Geary
(2021) noted that many biologically based sex differences
become more pronounced as environmental conditions im-
prove. This follows from Darwin’s theory of sexual selection,
which posits that certain sex differences, whether physical,
behavioral, or cognitive, are costly to develop and maintain,
making them more pronounced in individuals raised in
resource-rich environments.

One clear-cut example is height. As human living condi-
tions improve, men gain twice as much in height and weight as
women, amplifying the sex difference in stature (Giofre et al.,
2025). This pattern results from sexual selection, as taller and
more muscular men have historically had a mating advantage
due to female mate preferences (Fan et al., 2005; Stulp et al.,
2013) and intrasexual contest competition (Puts, 2010).
Similarly, sex differences in cognitive abilities, preferences,
and behaviors also increase in wealthier, healthier societies.
For instance, men’s advantage in certain spatial abilities (such
as mental rotation) is largest in countries with higher life
expectancy (Lippa et al., 2010), suggesting that better early
life conditions allow cognitive traits to reach their full
potential. Likewise, women’s advantage in episodic memory
and verbal fluency (see Asperholm et al., 2019; Hirnstein et
al., 2023, for meta-analyses) is most pronounced in eco-
nomically developed nations. These patterns are challenging
to reconcile with purely cultural explanations but align well
with an evolutionary framework (see Geary, 2021).

The rejection of these findings by some competing theorists
demonstrates an uneven application of falsification. If the data
had shown that sex differences diminished in gender-equal
societies, this would undoubtedly have been heralded as a
triumph for biosocial role theory. Yet, when confronted
with robust evidence to the contrary, there has been little
acknowledgment from its proponents that a central prediction
of their framework has been decisively falsified. Instead,
some scholars have attempted post hoc revisions of the
theory, such as suggesting that gender-equal societies have
stronger gender stereotypes, which paradoxically reinforce
sex differences rather than diminishing them (Breda et al.,
2020; Cheryan et al., 2025). The problem here is that there is
often more than a kernel of truth to many stereotypes (Jussim
et al., 2015; McCauley et al., 1995), so stronger stereotypes
could just as easily arise from, rather than cause, larger sex
differences in gender-equal countries.
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Refining theories in light of new evidence is a hallmark of
scientific progress, and we do not criticize the modification
of hypotheses per se. However, scientific progress requires
that theoretical adjustments generate precise, falsifiable
predictions—rather than ad hoc explanations that completely
insulate a framework from refutation. The issue here is
not that biosocial role theorists have revised their model, but
rather that these revisions have yet to yield novel predictions
that can be empirically tested, rather than serving as post hoc
rationalizations.

As we have shown throughout this article, evolutionary
psychologists frequently construct hypotheses in a way that
allows for falsification and acknowledge when their pre-
dictions are not supported (Confer et al., 2010). The gender-
equality paradox serves as a striking case study in which it is
competing theorists—not evolutionary psychologists—who
have resisted conceding when central theoretical predictions
have been refuted by empirical data.

Conclusion

Many disciplines using adaptationist logic have experi-
enced accusations of just-so storyism and unfalsifiability. We
have demonstrated that many evolutionary psychological
hypotheses are indeed falsifiable by the standards of some of
the most influential philosophers of science of the past
century. In support of our argument, we have described
and explained the empirical falsification of (a) the ovulatory
shift in mate preferences prediction from the dual-mating
hypothesis, (b) the mate deprivation hypothesis of rape, and
(c) the kin altruism hypothesis for the evolution of male
homosexuality. In short, to handle a theory scientifically is to
expose its tenets to refutation. By this criterion, evolutionary
psychology, when proffering hypotheses that yield specific
empirical predictions, meets this scientific standard.
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